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American  Street  Railway  Association 146 
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Elihu  Thomson  and  Discussion.  Illustrated  (Na- 
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Barrett,  John   P.,  Chief    Electrician   of  the  World's 
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Company) 66 

Bells,  Iron  Box  Electric.     Illustrated  (W.  R.  Ostran- 

der  c^  Company) 280 
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Belding  Motor  Company's  Factory  Destroyed  by  Fire 
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Berlin,  Electric  Traction  in 97,     98 

Blasting  Machine  and  Fuse  Cartridge,  Manet's.     Illus- 
trated    279 

Book  Table,     The 20,  78,  79,  294 

Boynton  Bicycle  Electric  Railway  System.     Illustrated  175 

Bracket,  Adjustable.     Illustrated 321 

Brackets,   High   Insulation.     Illustrated     (Electrical 

Supply  Co.) 7 

Bracket,  Simple  Lamp.     Illustrated 41 

Brake,  Frey  Magneto  Electric.     Illustrated.    (The  E. 

S.Greeley&  Co.) 50 

Brake.  Motor  Truck  and.  Illustrated.    (McGuire  Manu- 
facturing company) 128,   129 

Brooklyn,  Electric  Railway  Controversy  in 324 

Brooks' Death,  David 323 

Brush-Fort    Wayne    Litigation,   Decision  of  Judge 
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Cable,  Electricity  vs 33 
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Capi'ol  at  Washington,  D.  C,  Electric  Light  Plant  in 

the.     Illustrated 218.  219 

Carbon  Protector,  The  Robertson.  Illustrated  (Central 

Electric  Co.) 27 

Card  Arc  Motor.     Illustrated 77 

Central  Union  Passenger  Station  Electric  Plant,  Cin- 
cinnati.    Illustrated , 287^  289 

Chamber  of  Commerce  Plant,  Chicago.     Illustrated-.   187 
Chicago   Arc  Light   and   Power  Company,  Improve- 
ments in  the  Station  of  the 89 

Chicago  Board  of  Trade  and  the  Telegraph 43,     53 

Chicago  City  Electric  Light  Plant i 

Chicago  City  Electric  Light  Plant.    Illustrated 159 

Chicago  Edison  Company 65 

Chicago,  Edison  Plant  in  the  Grand  Central  Passenger 

Station  at.     Illustrated i,       2 

Chicago  Edison  Station,  Additon  to 312 

Chicago  Electrical  Association 265 

Chicago  Electric  Club i,  21,  43,  44, 
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Chicago,  Electric  Railways  for 52 

Chicago  Elevated  Railroad  ,.,,, 312 

Chicago,  Manhole  Explosion  in 38 

Chicago  Opera  House,  Electrical  Stage  Fixtures  at  the. 

Illustrated 49 

Chicago  Telegraphers'  Ball 77 

Chicago  Theaters,  Electric  I^ight  in 201 

Chicago  &  Erie  Telegraphers'  Troubles 52,53 

Chilian  Trouble,  Telegrams  in  the, 323 

Cicero  tV  Proviso  Electric  Railway.     Illustrated 90 

Cigar  Lighter,  Electric.  Illustrated.  (Crosby  Elec- 
tric Co  } 175 

Cincinnati,  Underground  Wires  in 3,  4 

Circuit  Breaker,  Westinghouse  Automatic.    Illustrated  202 

Cigar  Lighter,  Another  Electric.      Illustrated 350 

Circuit  Closer  for  Burglar  Alarms.     Illustrated 335 

Combined  Engine   and  Dynamo,  Compton-Chandler. 

Illustrated 235 

Competition,  Ruinous 195 

Conant,  Death  of  T.  P 138 

Conductor,    Standard   Twin.     Illustrated.      (Interior 

Conduit  ti;  Insulation  Company) 251 

Conduit  for  Electric  Railways,  Underground.  Illus- 
trated     220 

Conduits  and  Conductors,  Report  of  the  Committee 
on  Underground.  (National  Electric  Light  Asso- 
ciation)    105 

Conduits  in  Chicago,  Ventilating 63 

Conduit,  Single  Duct.     Illustrated.    (Interior  Conduit 

&  Insulation  Company) .'. 206 

Conduit    System    for    Electric   Street  Railways,  the 

Degenhardt-Keller.     Illustrated 331,  332 

Conduit  System  for  Electric  Railways.      Illustrated. .       3 

Conduit  .System,  The  Love  Electric.     Illustrated 13-^ 

Connector,  Line,    Illustrated 53 

Connector,  Wheeler's.     Illustrated 220 

Constant  Current  Generators,  Regulation  of,  by  Alex. 
Dow.  Illustrated  and  PJiscussion.  (Chicago  Elec- 
tric Club) 207,  ^09,  210,  226 

Controlling  an  Engine  by  Electricity.    Illustrated...  249 
Controlling  Currents  on  Electric  Circuits.     Illustrated     43 
Copper,  Report  of  the  Committee  on.    (National  Elec- 
tric Light  Association) 104 

Cornell,  Electrical  Engineering  at.     Illustrated 335 
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Coupling,  Short's  Trolley  Wire.     Illustrated 78 

Crocker- Wheeler  Small  Motor.     Illustrated 79 

Crystal  Palace  Electrical  Exhibition 316 

Cushman  Telephone  Claim,  Revival  of  the 88 

'Cut-Out,  Whittingham's  Thermal.  Illustrated..  ..  290 
Cut-out,  An  Electrostatic  Safety.     Illustrated 337 

Data,  Report  of  the  Committee  on.  (National  Elec- 
tric Light  Association) 124,  125,  126 

Davenport  &  Rock  Island    Electric   Railway.     Power 

House  of  the.     Illustrated 302 

Degenhardt,  F.  E.,  with  portrait 234 

Dcgcnhardt- Keller  Conduit  System  for  Electric  Street 

Railways.     Illustrated 331.  332 

I  '(.ntislry,  Employment  of  Electricity  in 241 

I'cplford  Mains,  The  Rise  of    I'oicntial   Difference  in 

the,  by  W.  E.  Ayrlon.     Illustrated .\.\ 

I>es  Moines,  la,.  Edison  Station  at.     Illustrated 

25,  26,  39,  ^o 

Detroit  Electrical  Works 270 

Detroit  Electrical   Works,  Rac    Generator    and    the. 

IlluHtratcd 92,  93 

nctroit,  New  Electric  Works  at 343 

i  Tills,  Electric 21 

I>rill  Tested,  Electric 206 

Uubufiuc,  la..  Storage  Battery  Road  at 323 

Uu<|ucsne  Theater,  Pittsburg  Electric  LighUng  in  the. 

Illustrated 14 

Durabilityof  Incandescent  Lamps,  Increasing  the, 218, 219 
Dynamo  and  Meter,  The  llaclwandcr.  Illustrated  . .  293 
Dynamo,  Combitied  Water   Motor  and.     Illustrated. 

(Belknnp  Motor  Company) 202 

Dynamo  Crompton-Chandlcr  Combined  Engine  and. 

Ilhistratcd 235 

Dynamo,  English  Engine  and.     Illustrated 339 

Dynamo.  Kord-Washburn.     Illustrated 20 

Dynamo  for  Train  Service,  Holmes,     Illuslralcd.  . . .   321 

Dynamo,  Kiogdon  Inductor,      Illustrated,... 18K 

Dynamo,  Siemens'  Improved.     Illustrated 276 

Dynamo,  The  Ilownru.     IlhiHtratcd   275 

Dynamo.  The  Star  I'^Iectric  Company's  New.  Illus- 
trated    303 


Dynamo,  The  Ilgner.     Illustrated 249 

Dynamo,  \'arley's  Original.    Illustrated iSS 

Dynamometer  for  Motors,    a  Rough   and  Ready,    by 
John  Hoskins. . . .  ^ , 370 

Earth  Currents,  The  Phenomena  of,  by  William  Finn 

Illustrated.     (Buffalo  Electric  Society)...   .31,  32,     33 
Economy  in   the   Use  of   Incandescent   Lamps,  the 

Highest,  by  H.  Ward  Leonard 226,  227 
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Edison  in  Chicago 2S1 
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Edison  Plant  at  the  Woonsocket  Rubber  Company's 

Works.     Illustrated 259 
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Eiffel  Tower,  Wind   Pressure   Gauge  on  the.     Illus- 
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Electrical   Supply   Company,    Composite   Picture  of 

the  Heads  of  Departments  of  the 21 

Electric  Arc,  The,  (Communication) 219 

Electric  Execution  Law 296 

Electricity  and  Insurance 177 

Electricity  as  an  Incentive.     Illustrated 304 

Electricity  in  Mining,  by  S.   Barton 291 

Electricity  in  the  Production  of  Aluminum,  by  A.  S. 
Brown.     Illustrated  and   Discussion  (Am.  Ins.  El. 

Eng.), 252,  253,  254,  269,  270,  2S3 

Electricity  in  Warfare 221 

Electricity  Substituted  for  the  Cable 348 

Electricity  vs.  Cable ■ .  276 

Electric  Light  and  Scenic  Effects 280 

Electric  Light  for  Decorative  Purposes 52 

Electric  Light  from  Oil.     Illustrated 320 

Electric  Lights  in  a  Ball  Room 67 

Electric  Lighting  in    Massachusetts 239 

Electric  Light,  Novel  Use  of  the 291 

Electric  Light  Plant,  English.     Illustrated 234 
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229    243,  257,  271,  285,  299,  313,  339,  345,  359,  372 
Electric  Search  Lights  in  the  Mississippi  Flood.    Illus- 
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Electric  Street  Cars  in  Buda  Pesth,  Hungary.     Illus- 
trated....  232,  233,  234 

Electro- Plating,   Preservation    of    Bodies  by.     Illus- 
trated      51 

Electrolysis.  The   Chemistry  of,  by  William  H.  Dopp 

(Buffalo  Electrical  Society) 69,     70 

Elevator   Equipment,    New  Thomson  Houston  High 

Speed.      Illustrated 347,  34S 

Elevated  Tricycle  Road,  Chandler's.    Illustrated 203 

Ellis  Oil  Filter.     Illustrated 97 

Engine  and  Dynamo.  Crompton  Chandler  Combined. 

Illustrated 235 

Engine  and  Dynamo,  English.     Illustrated 339 

Engine,     Battery     and    Carburetor,    Regan    Vapor. 

Illustrated 40 

Engine,  by  Electricity,  Controlling  an.    Illustrated. . .   249 

Engine,    Hicks'  Gas  Electric.     Illustrated 160 

Engine,  Woodbury  High  Speed.     Illustrated 260 

Enterprise,  A  New  Chicago 241 

I-nterprise,  Discouraged  in  England.  American 193 

E.Kercising  Machine,  Electrical.     Illustrated 50 

Exhibition     at    Frankfort,    Germany,     International 

Electrical.      Illustrated - 221 

Experts,  Electrical 3*^3 

Fairy's  Dress,  Making  a.      Illustrated 50 

Faure,  Electricity  Meter.     Illustrated 16 

Fears,   E.xaggerated 206 

Ferranti's  Work  at  Deplford,  Eng.,  Progress  of 191 

Ferranti's  System,  by  Caryl  D.    Haskins,  and  Discus- 
sion (National  Electric  Light  Association)  119,  120,   121 

Filaments,  Process  of  Manufacturing  Carbon 66,     67 

Filter,    Ellis  Oil.      Illustrated 97 

Fire  I'^.xtinguishcr  for  Telephone   Switch-boards.     Il- 
lustrated       65 

Fixtures,  Electric  Lighting.     Illustrated   (E.  M.  Car- 
hart  iV  Co.) ._ 91 

I'ixtures,  New  Electric  Railway.     Illustrated  (Electric 

Construction  iv  Repair  company)  16 

Flat-iron,  Carpenter's  Improved  Electric.     Uluslraled  133 
l-lood,  Electric  Search  Lights  in  the  Mississippi.     Il- 
lustrated. 


Frankfort  lOiectrical  Exhibition.. 

I'ranklin  Lxperimenlal  Club 284 

I'Veight  Car,  Electric.  Illuslralcd  (Thomson-Houston 
Company) 

Krey  ICIectrical  Balance  or  Reversible  liridge.  lllus 
trated  (The  E.  S  Greeley  vV  Co  ) 

Fiey  Magneto  Electric  Brake,     lllustraled 

Frey  Portable  Kellecting  CJalvanomelcr.  Illuslralcd 
(The  E.  S.  Greeley  ^:  Co.) 

I'riclion  Clutch,  Electric  Safety.     Illustrated 

Friction  Clutch  Pulleys,  New.  Illustrated  (Falls 
Rivet  «v  Miicliine  company) 

I-'uncral  Trains  at  ritlsburg,  Electric 

Fuse  liox.     lllusirated 

Fuse  Cartridge,  Manet's  Blasting  Cartridge  and.  Il- 
luslralcd    279 

I'usiblc  Strip,  Signaling  ih?  Rupture  of  a.     Illustrated  350 

Galvanometer,  The  Tangent 280 

Galvanometer,   I''rcy  Portable  Reflecting.     Illustrated 

(The  1':.  S.   Greeley  iV  Co.) (i 

( lencrator,   Rain's  Large.     Illustrated 13S 


3-6,  336,  355,  356 
324 

350 

16 
50 

41 
1(10 

354 
147 
235 


Generator,  Detroit  Electrical  Works  and  the  Rae.  Il- 
lustrated  .- 92.     93 

Generator,  Electric  Stove  and.     Illustrated 3^4 

Generator,  The  Westinghouse  Multipolar.  Illus- 
trated  318,  319 

Generator,    Thomson- Houston   Quadrupolar  Electric 

Railway.     Illustrated 97 

Germany,  Telephone  and  Telegraph  in 3^ 

Globe,   Gwynn.       Illustrated  (Western    Elec'ric  com 

pany) i-S 

Governmental  Control  of  Electrical  Interests 239 

Guatemala,  Electric  Light  Station  in 246 

Guatemala,  Installing  an  Electric  Plant  at 293 

Gramophone,  The  Improved,  by  Emile  Berliner. 
Illustrated  (American  Institute  of  Electrical  Engi- 
neers) 4.       5 

Grand  Central   Passenger   Station,    Chicago,   Edison 

Electric  Light  Plant  in  the.     Illustrated i,       2 

Grand  Central  Passenger  Station,  Chicago,  Lighting 

the  Train  Shed  of  the.     Illustrated 143,   144 

Griscom  Secondary  Battery.     Illustrated 355 

Gutmann's  Alternating  Motor.    Illustrated 293 

Gutta  Percha,  Scarcity  of -96 


Handles,  Rubber  Plier.     Illustrated.    (George  Cutter) 

Hanger,  Wirt  Arc  Lamps.  Illustrated.  (Electrical 
Supply  Co. ) 

Harvard  Electric  Club  Election 

Haselwander  Dynamo  and  Mo^er.     Illustrated 

Hay  Electric  Motor.     Illustrated 

Heater,  Burton  Electric.     Illustrated 

Heating  Apparatus,  Hydro-Electric.      Illustrated. . . . 

Henry,  The  Proposed  Unit  of  Self- Induction,  the. .  . 

Henry,  Induction  and  its  Proposed  Unit,  the  (Discus- 
sion by  the  Members  of  the  American  Institute  of 
Electrical   Engineers) 7^) 

High  Potentials.     Illustrated 2 1 1, 

High  Speed  Electric  Railway  Work,  Report  of,  by  O. 
T.  Crosby,  and  Discussion.  Illustrated.  (Ameri- 
can Institute  of  Electrical  Engineers) 

149,  150,   151,  152   165.  166, 

High  Tension  Currents  at  Berlin,  Experiments  with. 
Illustrated 

High  Tension  Currents  at  the  Oerlikon  Works,  Switz- 
erland. Experiments  u  ith.     Illustrated 

Hoists  in  Mine  Haulage,  Electric.  Illustrated  (Thom- 
son-Van Depoele  company) 

Hoist,  Perret  Single  Reduction  Electric.     Illustrated. 

Hoists,  Detroit  Motor  Company's  New  Electric.  Illus- 
trated  

Holder,  Fusible  Strips  and.  Illustrated.  (Central 
Electric  Co.,  Chicago)  

Holmes' Dynamo   for  Train  Service.     Illustrated 

Hood,  Smith  Street  Lamp.  Illustrated.  (Electrical 
Supply  Co.) , 

Plook,  Lamp  Socket.  Illustrated.  (Electrical  Sup- 
ply Co.) 

Horse  Race  on  the  Stage.     Illustrated 

Huntley  (Charies  R.),  President  of  the  National  Elec- 
tric Light  Association,  with  portrait 

Ide's  Protected  Trolley  Wire.     Illustrated. .".  . .  .333, 

Incandescent  Lamps,  Current  Regulators  for.  Illus- 
trated   

Incandescent  Lamps  in  Artillery  and  Mining  Service, 
Application  of  the.     Illustrated 

Incandescent    Lamps  in  Carriages.     Illustrated 

Incandescent  Lamp  for  Desk,  New.     Illustrated 

Incandescent  Lajnp  Litigation 

Incandescent  Lamps,  Simple  Controller  for.  Illus- 
trated  

Incandescent  Lamps,  the  Blackening  of,  by  Leigh  S. 
Powell 369, 

Incandescent  Lamp,  The.  by  Thos.  G.  Grier,  and  Dis- 
cussion (Chicago  Electric  Club) 2.^0,  241,  254, 

Incandescent  Lamp,  The  Highest  Economy  in  the 
Use  of.    by  H.  Ward  Leonard 226, 

Incorporations,  New 154,  171,  185,  199,  215, 

22S,  229,  243,  257.  271,  2S5,  299,  313.  329.  345.  359. 

Indianapolis  in  Darkness 

Induction  Coil,    Brown's.     Illustrated 

Iowa.  I'^Jeclricity  in 

Inductive  Disturbances  in  Telephone  Circuits,  by 
J.  j.  Carty.  Illustrattd,  Discussion.  (American 
Institute  Electrical  Engineers) 181,  1S2,  210, 

Inductor  Dynamo,  Ringdon.     Illustrated 

Industrial  Uses  of  Elt-clricity 

Insulating  Device,  Loop.     Illustrated 

Insulators,  Fluid.  (Electrical  Supply  Co.)  lUus- 
tr.ited 

Insul.itor,  The   Cinch. 
iJi:  Griswold). 

Insulator,    Trolley   W 
Whte) 

Insulators,  New  Porcelain,  illustrated.  (Electrical 
Supply  company) 

Insulation  Brackets,  High.  Illuslralcd.  (Electrical 
Supply  company) 

Instruments,  Care  and  Use  of  Electrical  Measuring. 
Address  by  Edward  Weston.  (National  Electric 
Light  Association.). .  .  , 126, 

Insurance.  Electricity  and.   , . . 

Insurance   of   Accounts,  Mutual,    by  Frederic   A,  C. 

Perrine  and  Discussion.     (National    Electric  Light 

Association  ) 124 

Interior  Conduits,  New.     lllustraled 

Inventions  of    Thomas   Davenport.    The,    by    F.   L. 
Pope.    (American  Institute  Electrical  Engineers).. 
1O7, 


Illustrated.     (Emmett  Bros, 
c.       Illustrated.      (Seibert   & 


Inventors'  Celebration 

I  nventors,  Patents  .ind 

Inventors  to  I'orm  an  Association,  American. 
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Kensington  i\  Knightsbridgc  Storage    Uattery    Plant, 

l.onilon.     lllustraled 28   29 

Keokuk,  Iowa,  I'^cctric  Railway  at.  Illuslralcd '367 


Kindler,  Electric  Fire 27,  28 

Knapp,  Myron  A. ,  with  portrait 131 

Lamps,  Classification  of  Incandescent.  Report  by  Dr. 
Louis  Bell.     (National  Electric   Light  Association) 

117,   iiS 

Lamps,  Deterioration  of  Incandescent g2,  93 

Lamp   Hanger,    Wirt  Arc.      Illustrated.     (Electrical 

Supply  coaipany) 40 

Lamp,  New  Economic.     Illustrated 23S 

Lamp,  The  Columbia  Arc.     Illustrated 2,  3 

Lamp,  The  Reppy  Arc.     Illustrated 31 

Lamp,  Whitcomb  Arc.     Illustrated 19 

Legal  Victory  for  Electric  Railways 365 

Legislation,  Report  of  the  Committee  on.      (National 

Electric  Light  Association.) ...118,  1 19 

Light  and  Power.    Address  by  Prof.  Elihu  Thomson. 

(National  Electric  Light  Association.) 108,  109,  no 

Light  and  the  Eye i97 

Lighting  Fixtures,   Electric.      Illustrated.       (E.    M. 

Carhart  c^  Co.) 91 

Lighting,  Gas  and  Electric 238 

Lightiug,  Incandescent.     Address  by  J.  H.  Herrick. 

(National  Electric  Light  Association  ) in 

Lightning  Arresters.     (Communication  from  Osborn 

P.  Loomis.) 3 

Lightning  Arrester.     Illustrated 40 

Lightning  Arrester,  Westinghouse  Automatic   Street 

Car.     Illustrated I94 

Lightning, Some  Possible  Modifications  in  the  Methods 
of  Protecting  Buildings  from,  by  N.  D.  C.  Hodges, 

and  Discussion.    (American  Ins.  El.  Eng  ) 

255.  256,  283,  284 

Litigation,  Electric  Railway 33^ 

Locomotive,  New  Mining.  Illustrated.  (Thomson- 
Van  Depoele  Klectric  Mining  Co.) 65 

Locomotor,  Westinghouse  Elcclric,     Illustrated 24S 

Log,  New  Electric.     Illustrated _ ^ 96 

London,  American  Electric  Light  Station  in.  Illus- 
trated      f*? 

London  Underground  Electric  Railway 20 

London  Underground  Electric  Railway.  Illustrated. 37,  38 
Love  Electric  Conduit  System,  The.     Illustrated....    132 

Magnetic  Cut-out  for  Railway.  Illustrated.  (Geo. 
Cutter.) 354 

Magnetic  Separation,  Method  of.     Illustrated 339 

Mammoth  Dynamo  for  Central  Station  Work  at  Paris. 
Illustrated '• 161.  303 

Man-hole  E.xplosion  in  Chicago $3 

Manufacturers  and  Central  Stations,  Report  of  the 
Committee  on  (National  Electric  Light  Association)  105 

Massachusetts,  Electric  Lighting  in 239 

Massachusetts  Municipal  Lighting  Act 369 

McGill  University,  Electrical  Department  of  the 297 

McKinlock,  William  H.,  with  portrait 217 

McVicker's  Theater,  Chicago.  Electric  Lighting  at. 
Illustrated 189,  190 

McVicker's  Theater,  Electric  Lighting  in 64 

Measurements  of  Accumulators  and  Arc  Lamps,  Di- 
rect Resistance.     Illustrated 162 

Measuring  the  \'eIocily  of  Falling  Bodies  by  Elec- 
tricity.    Illustrated 353.  354 

Measuring  Instruments  for  Schools,  Electrical.  Illus- 
trated (Out  en  ^:  Co.) 

Mechanical    Telephone.      Illustrated 

Mechanics,  Brotherhood  o(  Electrical 

Megohm  Plates,  English.  Illustrated  (The  E.  S. 
Greeley  &  Company) 

Meters,  Electric,  by  Geo.  F.  Walker,  and  Discussion 
(Am.  Ins.  El.  Eng) 309,342. 

Meter,  Elieson's  Electricity.    Illustrated. 

Meter.  Faure  Electricity,     Illustrated 

Meter,  Ferranti's.     Illustrated 

Meter,  The  Freeman.     Illustrated 

Mercantile  Telegraph  company 

Mica  in  ihe  United  States,  I'roduction  of 

Mil-Foot  of  Copper,  Resistance  of  a.  By  F.  B. 
Badt 9»' 

Milford,  Mass.,  Street  Railway  Storage  Battery  cars 
in.     Illustrated 33fj, 

Milwaukee,  Electric  Railway  Litigation  at 

Milwaukee,  Extending  the    Electric  Railroad  S)stem 
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Miners,  Electric  Safety  Lamp  for.     Illustrated 

Mining,   Klectric,  (Notes) 185,  199- 

229,  243,  257,  27",  285.  299,  313.  329.  345.  346.  359.  373 

Motor,  Hay  Electric.     Illustrated 1S8 

Mining,  T':iectricity  in 70.  71 

Mining,  Electricity  in.     By  S.  Barton 291 

Mines,  Klectric  Light  in 83 

Mines,  Employment  of  ICIcctricity  in 241 

Mining  Machines,  VAeclnc.     Illustrated 317 

Mining  Plant.  ICIcctric 205,  215 

Minneapolis  Electric  Railway  and  the  Snow  Storm. .  93 
Miscellaneous  No'es,  12  24,3f>. ''■-  ^2,  73.85.  8^'.  99. 

141,    142,  15s.  172.  185,  18O,  199.  216,    229.    230, 

244,    258.   272,  286,299,  300,  313.  329.  346,    373, 
Missouri    Railway,  St.  Louis,  Power  Station  of   the. 

Illustrated 

Montreal  Convention 3"4 

Montreal  Convention »90.  320 

Motor   and    Dynamo,  Combined  Water.     Illustrated 

( Belknap  Motor  Co.) 202 

Motor,  Bain's  Small.     Illustrated 52 

Motor,  Card  Arc.     Illustrated 77 

Motor,  Crocker  ^S:  Wheeler,  Small.     Illustrated 79 

Motor,  Edco  Street  Railway.     Illustrated 275 

Motor,  Electric  (Notes) I',  I2.  23.24, 

-  35.  36.  47. 48,  6(.  73.  85,  99.    >30,    ML  I55.    m, 

184.    199,   215,  229,  358,  271.  285,  299.  SJES.  359.  373 

Motor,  English  Mining.     Illustrated 78 

Motors  for  I  ,ifl  iJridgcs 95 

Motor,  Gutmann's  Alternating.     Illustrated 293 

Motor,  Improved  Tesia  Alternating.     Illustrated 69 

Motor  Installation,  Novel.     Illustrated    i73 


374 


145 


Motor,  New  Westinghouse  Fan.     Illustrated 304 

Motor  on  a  Dredge  and  Amalgamator,  Electric.     Il- 
lustrated    277 

Motors  on  Trunk  Lines.  Electric,  by  Practique. .  .ig,     20 
Motor,  Short's  Gearless  Railway.     Illustrated. .  .174,    175 
Motors,  The  Perfection   of  Stationary   Electric.     By 
F.    S.     Crocker,      Illustrated.      Discussion    (Am. 

Ins.  El.   Eng.) 308,  309,   325 

Motors,  Wessel's  Method  of   Starting   Constant   Po- 
tential.    Illustrated 336 

Moter,  The  Haselwander  Dynamo  and'.     Illustrated.  293 

Motor,  Westinghouse  Gearless.     Illustrated 202 

Motor,  Westinghouse  Multipolar  Slow   Speed   Street 

Car.     Illustrated 134,  135 

Municipal  Control  of  Electric  Plants  « 3,  25,     26 

Municipal  Government,  Powers  of .  . .    296 

Municipal  Lighting 363 

Municipal  Lighting  Act,  Massachusetts 369 

Municipal  Lighting  Plant 1S7 

Municipal  Ownership 173 

Narragansett  Electric  Lighting,   company's  Station  at 

Providence.     Illustrated 87,     88 

National    Electric   Light  Association 

25,  53.  63,  76,  182,  336 

National  Electric  Light  Association,  Canadian  Invita- 
tion to  the 83 

National  Electric  Light  Association,  Organization  of 

the.    Address  by  C.  W.  Price no,  in 

National  Electric   Light   Association,  Proceedings  of 
the  Tbirteenlh  Convention  at  Providence. 

Charles  R.   Huntley,   President   of   the  National 

Electric  Light  Association,  with  portrait .   loi 

The  Electric  Light  Association  and  the  World's 

Fair loi 

House    Warming    of    the    American    Electrical 

Works loi 

Attendance  at  the  Electric  Light  Convention. .  .    loi 

Members  and  Guests 102,  103 

Mayor  Smith's  Address  of  Welcome 103 

President   Marsden  J.  Perry's  Address 103,  104 

Report  of  the  Committee  on  Copper 104 

The  Electric  Light  as  Applied  and  Used  by  Steam 
Railroads,  by  W.  H.  Markland,  and  Discus- 
sion   104,  105 

Underground  Conduits  and  Conductors 105 

Relations    between   Manufacturers  and   Central 

Stations 105 

Distribution  of  Steam  from  Central  Stations,  by 
F.  H.  Prentiss,  and  Discussion.    Illustrated  106,  107 

The  Telegraph  and  Telephone 107,   loS 

Light  and  Power loS,   icg,   no 

The  Electric  Street  Railway Ho 

Organization  of  the  National  Electric  Light  Asso- 
ciation   no,   in 

Incandescent  Lighting in 

Address  by  Frank  Sprague     in,  113 

The  Electric  Arc  and  Its  Use  in  Lighting,  by 
Elihu  Thomson,  and  Discussion.     Illustrated 

^ 113.114,  115,   116,   117 

Classification  of   Incandescent  Lamps,  Report  by 

Dr.  Louis  Bell n7,   118 

Report  of  the  Committee  on  Legislation 118,   119 

Special  Census  Legislation nS 

The  Ferranti  System,  by  Caryl   D.  Haskins,  and 

Discussion 119,  120,   121 

Distribution  and  Care  of  Alternating  Currents,  by 

T.  Carpenter  Smith,  and  Discussion 

121,    122,   123,   124 

Mutual  Insurance  Accounts,   by  Frederic  A,   C. 

Perrinc,  and  Discussion 124 

Report  of  the  Committee  on  Data 124,  125,  126 

Comparison  of   Economy  in   the   Generation  of 

Power 125,   126 

World's  Columbian  Exposition 126 

Election  of  Officers •  -  -   126 

Address  by  Edward  Weston 126,  127 

Convention  Notes,  Exhibits  and  Personals.  ..127,   12S 
Nature  of   Electricity,  Present  Theories  Concerning 
the,   by   Prof.    C   S.  Cook,  and  Discussion.  Illus- 
trated (Chicago  Electric  Club) 340,  341,  35^*-  357 

New  York  Board  of  Electrical  Control 97 

New  N'ork  Cily.  Rapid  Transit  for 44,  59,     69 

New  \otk  Electrical  .Society 152 

New  York  Electric  Club 8,  9,  55,  56,     57 

North  Pole,  Electric  Light  Plant  Nearest  the 195 

Nuttall  Trolley.  Illustrated.  (Electric  Railway  Spe- 
cialty company,  New  York.) ■ 190 

O'Connell's  Method  of  Telephone  Signaling.  Illustrated  2fii 

Oil  as  Fuel,  Use  of 323 

Oil,  Electric  Light  from.     Illustrated 320 

Oil  in  Converters,  Use  of  (Communication) 227 

Oil  in  Converters,  Use  of,  (Communication) 284 

Oil  Puiifier.  New.     Illustrated    (J.  Bigler) 304 

Overhead   Electric    Railway  Wires  in  Chicago,  Prof. 

Barrett  and I37 

Overhead  Wires  in  Rochester,  N.  Y 147 

Packard  Vacuum  Pump.     Illustrated 262 

Pari.s  Central  Market  Alternating  Current  Plant.  Illus- 
trated       95 

Patent  Lawyers  Interested  in  an  Appointment 231 

Patent  Office,  The 147 

Patents.  Alleged  Infringement  of   43 

Patents  and  Inventors 224 

Patents.  Electrical  (Issued  in  the  United  States)  12,  24, 
36,  48,  62,  74,  86,  100,  142,  156,  172,  i8(j,  200, 
2.16,  230,  244,  253,  272,  286,  300,  314,  330,  340,  360,  374 

Patent  .Suit,   Important 350 

Pennsylvania,  Electrical  Association  of 197 

Pennsylvania,  University  of .' 339 

Percussion    Drill,    Klectric.      Illustrated    (Diamond 

Prospecting  Co.) 277 

Philadelphia  Storage  Mattery  Cars 336 

Philadelphia,  Wire-Cutting  in 14,   15 


Photographers,  Electric  Lamp  for.     Illustrated 

Photographic  Study  of  the  Electric  Arc  by  Edward  L. 
Nichols.  Illustrated,  and  Discussion  (Am.  Ins 
Electrical  Engineers) 310,  311,  325,  326 

Pittsburg.  Electric  Lighting  in  the  Duquesne  Theater. 
Illustrated , 

Pittsburg  Municipal  Electric  Plant.     Illustrated 

Platinum  in  Incandescent  Lamp,  Economizing.  Illus- 
trated  

Pole,  Milliken  Iron  Electric  Light.     Illustrated 

Poles,  Brownlee  Railway,     Illustrated 

Poles     ill  Chicago,   Litigation    over   Electr'c  ...... 

Poles,  The  Largest  Electric  Railway.  Illustrated  (Mil- 
liken  Bros.) 

Portable   Electric  Light  Outfit.     Illustrated 

Portable  Electric  Light  Plant,  English.     Illustrated.  . 

Portland,  Isolated  Plant  in  the  Hotel.      Illustrated. . 

Potentiometer,  an  Alternate  Current,  by  G.  S.  Moler, 
and   Discussion  (Am.    Ins.    Electrical    Engineers) 
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•  325.   341 

Power,   Comparison  of  Economy   in  the   Generation 
of,  Report    by  H.  M.  Sweatknd.  (National  Electric 

Light  Association) 125,   126 

Preservation  of   Bodies  by    Electro-Plating.      Illus- 
trated      51 

Preventing  the  Rattling  of  Window  Sashes  by  Means  * 

of  Magnets.      Illustrated 276 

Problems  for  the   Lawyers,  Electrical 204 

Providence  Electric  Light  Stations,  Two.     Illustrated 


.88,     89 


Pulley,  Cutter  Lamp-Supporting.     Illustrated. 

Pulley,  Rice's  Friction  Clutch.  Illustrated.  (Stilwell 
&  Bierce     Mfg.    company.) 66 

Pumpelly  Storage  Battery  company,  Chicago  Reor- 
ganized       83 

Pumpelly  Storage  Battery  &  Motor  company  in 
Trouble 17 

Races  and  Games,  Electrical  Reporting  of.  Illus- 
trated      79 

Rae  Generator  and  Detroit  Electrical  Works.  Illus- 
trated     92,     93 

Rae  Motor,  Forty  Horse  Power.     Illustrated 177 

Railroads,  The  Electric  Light  as  Applied  to  Steam,  by 
W.  H.  Markland,  and  Discussion.  (National  Elec- 
tric Light  Association) 10^,   105 

Railway,  Adams  Elevated  Electric     Illustrated.  .162,   163 
Railway  between   Rochester,  N.   Y,,    and    Lockport, 

Proposed  Electric 355 

Railway,  Chicago.  Proposed   Electric 336 

Railway  Construction,  Electric 51 

Railway  Construction,  Overhead  Electric.  Illus- 
trated       50 

Railway  Fixtures,  New  Electric.  Illustrated.  (Elec- 
tric Construction  &  Repair  Co.) 16 

Railway,  Historical,  Statistical  and  Technical,  Notes 
on  the  Electric,  by  Franklin  Leonard   Pope   (New 

York  Electric  Club) ■••.•55.  56,     57 

Railway  Motor,  Short's  Gearless.    Illustrated 174,   175 

Railway  Power  House,  Rochester,  Electric.  Illus- 
trated    205 

Railways,    Electric  (Notes) .184,    185,   199,  215, 

229,  243,  257,  271,  2S5,  299,    312,    329.  345,  359,  374 

Railways  for  Express  and  Wail,  Electric 188 

Railways,    Relative     Cost    of    Electric,    Cable    and 

Horse 252 

Railway  Suit,  Electric 3 

Railway  System,  Boynton  Bicycle  Electric.  Illus- 
trated   175 

Railway  System,  Underground,  Electric.     Illustrated.  144 
Railway,    Electric.    Address   by   Frank   J.     Sprague 

(National  Electric  Light  .Vssociaticn) ni,   113 

Ra  Uvay,  The  Transandine 3(^7.   3^8 

Railwiy  Work,  Report  of  High  Speed  Electric,  by  O. 
T.  Crosby,  Illustrated,  and    Discussion   (American 

Institute  of  Electrical  Engineers) 

149,  150,  152,  165,  166,   167 

Rapid  Transit  in  American  Cities 296 

Rapid  Transit  in  Cities 1 38,  I39.  Mo 

Rapid  Transit  for  New  York 323 

Rapid  Transit  System,  Considerations  Which  Should 
Govern  the  Relation  of  a,  by  Frank  J.  Sprague,  and 

Discussion  (Am.  Ins.  Elec.  Eng.) 309,310,  342 

Ratchet,  New  Pole.     I  llustratad 1 94 

Rating  of  I'"lectric  Generators,  by  Thomas  G.  Grier,  and 

Discussion.    (Chicago  Electric   Club)  43' 44.     58 

Regan  Vapor  Engine,  Battery  and  Carbuietor.  Illus- 
trated      40 

Repairing  Metal  Structures  by  Aid  of  Electricity.  Il- 
lustrated   321 

Reppy  Arc  Lamp.      Illustrated 31 

Regulation  of  Constant  Current  Generators,  by  Alex. 
Dow.  Illustrated,  and  Discussion.  (Chicago  Elec- 
tric Club) 207,209,  210,  226 

Resistance   Board  for   Theaters,    Segmental.      Illus-    . 

trated 176 

Resistance  Box,  Fire  Proof.     Illustrated 364 

Resistance  of  one  Mil  Foot  of  Copper,  by  F.  B.  Badt, 

91.     92 

Ries  IClectric   Riveting  Machine.     Illustrated 290 

Riveting  Interference  Decision,  Electric,  (Communi- 
cation',   339 

Riveting  Machine,  Ries  Klectric.   Illustrated 290 

Robinson's  all  Steel  Electric  Car  Truck.     Illustrated. 

(C.  M.  Robinson) 294 

Rochester,  N.  V.,  l'".lectric  Railway 297 

Rock   Island  Railway  company,  Power  House  of   the 

l)avcnport   ^:.     Illustrated  302 

Rosettes,  Cartwright.  Illustrated.    (The  E.  S.  Greeley 

&  Co) 195 

Royal  Castle,  Beriin.  Electric  Light  Plant  in  the. 
Illustrated 288 

Salt  on  Street  Railroad  Tr.icks 218 

Sardinia  Street  I'Uectric  Light  Station,  London.  Illus- 
trated      67 
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Sargent,  Appointment  of  Fred 143 

Secondary  Battery  Electrode,  Slattery's 88 

Secondary  Battery.     Illustrated 66 

Seiseophone 95 .  9^" 

Selenium  Cells,  Experiments  with 21 

Short's  Double  Trolley.    Illustrated 24S 

Short's  Gearless  Railway  Motor.     Illustrated 174.  175 

Siemens'  Improved    Dynamo.     Illnstrated 276 

Snow  Sweeper,  Columbia      Illustrated 64 

Snow   Sweeper,  Electric.     Illustrated 17 

Socket.  Keyless.      Illustrated.     (Star  Electrix  Co.).  .  53 

South  Chicago  Eleclric  Light  Station  Destroyed  by  Fire  19 
South  Side  Electric  Light  company's  Plant,  Chicago. 

Illustrated 77 

Spectroscopic  Astronomical  Work,  Electricity  in.  Il- 
lustrated  361,  362,  363 

Sperry  Specialties.     Illustrated 179 

Sperry    Switch.      Illuscrated 224 

Stage  Fixtures  at  the  Chicago  Opera  House,  Electrical. 

Illustrated dg 

Stanley  Fan  Outfit.    Illustrated.    (Stanley  Mfg.  Co.)  276 

Star  Electric  company's  New  Dynamo.     Illustrated.  303 

Statistics,  Gathering  Official 364 

Steam  fioji  Central  Stations,  Distribution  of,  by  F. 
H.  Prentiss  and  Discussion.    Illustrated.    (National 

Electric   Light  Association) 106,  107 

St.  Louis,  Electric  Subway  Question  in 77 

St.  Louis,  Underground  Work  in 162 

Storage  Battery  Electrode,  Bain's.     Illustrated 50 

Storage   Battery  Traction 29 

Storage  Battery,  Ford- Washburn 45 

Storage  Battery  Litigation.     (Communication  from  D. 

H.  Bates) 33 

Storage   Battery,    Midget.      Illustrated.      (Electrical 

Supply  Co) 65 

Storage   Battery  Plant,  London.     The  Kensington  & 

Knightsbridge.      Illustrated 28,  29 

Storage  Battery  Road  at   Dubuque,  la 323 

Stove  and  Generator,  Electric.     Illustrated 304. 

St.  Paul   Strike  Still  on 52 

Strip  and  Holder,  Fusible.  Illustrated.  (Central  Elec- 
tric company) 138 

Subways,  Improved  Vault  for  Electric,     Illustrated. .  27 

Subway  (Question  at  St.  Louis,  Electric 77 

Submarine  Cable  Factory  at  Calais,  France.  Illus- 
trated   34S 

Substituting  Electricity  for  Steam,  from  the  stand- 
point of  a  Steam  Engineer,  by  F.  L.  Perry,  and  Dis  • 
cussion.  (Chicago  Electric  Club). 268,  269,  2S1,  282,  2S3 

Sweeper,  Eleclric  Snow.    Illustrated 17 

Switches,  China.     Illustrated.     H.  T.  Paiste ..  17 

Switch,  Sperry.     Illustrated ., * .  224 

Telegraph  and  Telephone.     Address   by   Thomas  D. 

Lockwood.     (National  Electric  Light  Association.) 

107,  108 

Telegraph,  Chicago  Board  of  Trade  and  the 43 

Telegraph  companies  in  Illinois,  Legislation  Affecting  234 

Telegraph  companies.  Legislation  Affecting 131 

JTelegraph  company.  Co-operative > 97 

Telegraphers'  Ball,   Chicago 76 

Telegraphers'  Corps,  Legislation  for  the  Military 28 

Telegraphers'  Hops,  Chicago  and  New  York 52 

Telegraphers'  Reception,  Chicago 26 

Telegraphers'  Troubles l6S 

Telegraph,  Fog  and  the 13 

Telegraph  Lines  in  Chicago 25 

Telegraph  Messages,  Increase  in  Cable  and 9,   10 

Telegraph  Operators,  Alleged  Attempt  to  Swindle. ...     17 

Telegraph  Operators',  Troubles 3S,  39 

Telegraph  Rates,  Government 224 

Telegraph  .Suit 72 

Telegraph    Superintendents'     Convention,       Railway 

36S,  369 

Telegraph,  The.   (Notes)  3O,  48.  6i,  85,  155,  171,185, 

199,215.  229.  243,  244,  271,  285,299,  313,  329,  360,  373 

Telegraph,  The  Writing 241 

Telegraph  Tolls,  Regulating 187 

Telegraph  Tested,  Writing 362 

Telegraph  Wires,  Tapping. 339 

Telegraphers,  Order  of  Railway 364 

Telephone  and  Telegraph  in  Germany 38 

Telephone,  IJergmann  Magnetic.     Illustrated 15 

Telephone  Bill  before  the  Pennsylvania  Legislature.  .   144 

Telephone  Cable,  Anglo  French 245,  246 

Telephone  Charges  in  Illinois,  Regulating 39,  49,  50 

Telephone,  Chicago  Druggists  and  the  49 


Telephone  Circuits  from  Heavy  Currents,  Device  for 
Protecting.     Illustrated 

Telephone  Circuits,  Inductive  Disturbances  in,  by 
J.  J.  Carty.  Illustrated,  and  Discussion.  (Ameri- 
can Institute  of  Electrical  Engineers).  iSi,  182,  210, 

Telephone  Claim,  Revival  of  the  Cushman 

Telephone  crapany.  Atlantic  &:  Western  * 

Telephone  company,   Fight  against .-.' 

Telephone-Electric  Railway  Decision 

Telephone  Exchange,  Pittsburg       Illustrated 

Telephone  in  Torpedo  Work.      Illustrated 

Telephone  Legislation  in  Wisconsin 

Telephone  Line  from  London  to  Paris,  The.  Illus 
trated : 

Telephone  Litigation 

Telephone,  Mechanical.     Illustrated '. 

Telephone,  Novel  Use  of  the ■. 

Telephone,  Possibilities  of  the 

Telephone  Rates  Discussed 

Telephone  Rates  in  Chicago 

Telephone  Rates  in  Illinois 143, 

Telephone  Rates  in  New  York 

Telephone  Service,  Chicago 

Telephone  Service,  English 

Telephone  Signaling,  O'Connell's  Method  of.  Illus- 
trated  

Telephone  Switch  boards,  Fire  Extinguisher  for.  Il- 
lustrated      

Telephone  System  at  Antwerp,  Military. . .  , 

Telephone  System,  O'Connell's  No  Break  Multiple. 
Illustrated 

Telephone,  The,  (Notes) 

12,   24,     48.     155.      171.    199.     215,      216.     229. 
243.   258,   271,  272,  285,   286,    299.  313,  329,  346, 

Telephone  Wires,  Opposed  to 

Telephony,  Long   Distance 

Terry,  Franklin  S  ,  with  portrait. 

Tesla  Alternating  Current  Motor.     Illustrated 

Testing  Instruments,  New  Electric.  Illustrated  (Cen. 
tral  Electric  Co.) 64, 

Teutonic.  Electric  Light  Plant  on  the.     Illustrated  . . 

Thermo  Electric  Method  of  Studying:  Cylinder  Con- 
densation in  Steam  Engines,  by  Edwin  H.  Hall. 
Illustrated,  and  Discussion  (Am.  Ins.  El.  EDg)357. 

Thermostat,  the  Giles  Automatic.     Illustrated 

Thomson  Houston  Quadrupolar  Electric  Railway 
Generator.     Illustrated 

Timing  Apparatus  for  Photographers,  Electric,  Illus- 
trated   

Toronto  Street  Railway  to  be  Operated  by  the  City. . 

Torpedo,  Sims-Edison  Automatic.     Illustrated 

Trade  News 171.  1S6,  199,  200, 

216,  230,  244    25S,  27J,  2S6.  300,  314,  339,  346.  360, 

Trailer  Connection,  a  New.     Illustrated  {.Geo.  Cutter) 

Train  Lighting  by  Electricity 

Transformer,  Kennedy's  Cable.     Illustrated 

Transformer,  Stanley.  Illustrated  (Stanley  Electric 
Mfg.  Company) 

Transformer.  Sub-Station  Regulating  Mechanism. 
Illustrated 

Transportation  at  the  World's  Fair,  by  F.  W. 
Home 1 79 

Trolley  Arras,  Base  for.     Illustrated 

Trolley  Catcher,  Automatic      Illustrated 

Trolley  Catcher,  Another.     Illustrated 

Trolley,  Short's  Double      Illustrated 

Trolley  Support,  Wheeler's.    Illustrated 

Trolley  System  in  Brooklyn 

Trolley,  Wheeler's  Flexible  Connection  for.  Illus 
trated 

Trolley  Wire  Clamps,  New,  Illustrated  (Electric  Mer- 
chandise Company) 

Trolley  Wire  Coupling,  Short's.      Illustrated 

Trolley  Wire  Tighteners.      Illustrated 

Truck,  Electric  Motor.     Illustrated 

Tunnels,  Electric  Lights  in.     Illustrated 

Tunnels,  Lighting  Railroad 

Turbine,  Dynamo  and  Steam.     Illustrated 
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Underground  Conductors  of  the  Minneapolis  Electric 
Street  Railway,  Laying.      Illustrated.  245,  246,  247,   24S 

Underground  Conduit  System,  New.  Illustrated 
(Interior  Conduit  iV  Insulation  Company) 26G,  267 

Underground  Electric  Railway,  London.  Illustrated, 
37.     38 

Underground  System  in  Paris.     Illustrated 353 

Underground  Wires  in  Cincinnati 3,       4 


Underground  W^ork  in  St.  Louis 163 

Unions,    Electrical   (Communication    from   Frank  J. 

Johnson) 33 

Units  of  the  Present  and  Future,  Electrical.    By  Prof. 

Francis  B.  Crocker  (New  York  Electric  Club) S,       9 

University  of  Pennsylvania,  Electrical  Engineering  in 

the 97 

Vapor  Engine,  Battery  and  Carburetor,  Regan.  Illu5 

trated 4° 

Varley's  Original  Dynamo.      Illustrated 188 

Varley's  Proposition,  Prof 219 

Volt  indicator,   Wirt.     Illustrated  (Electrical    Supply 

Co.,)" 175 

Voltmeter.    Magnetic    Vane,  Ammeter    and.     Illus- 
trated (Queen  &  Co.) 206 

Warfare,  Electricity  in 221 

Warner,  James  C. .  with  portrait 13 

Water  Power  and  Electricity.     Illustrated    268 

Water  Power   at    Spokane,   Utilizing.        Illustrated, 

273,  274,  275 

Water  Power,  Electrical   Utilization  of,  by  Madison 

Buell  (Buffalo  Electrical  Society) 212,  213 

Water  Power   for   Electric   Plants,    Utilizing.      Illus- 
trated   191 

Welding  Apparatus,  Lamp.     Illustrated 7 

Welded  Chains,  Electrically.     Illustrated 204 

Welding,  Electric 215,  373 

Welding  in  a  Carriage  Factory  at  Harvey,  111.,    Elec- 
tric.     Illustrated 3^5,  3xf> 

Welding  Telegraph  Wires  with   the   Storage  Battery. 

Illustrated 50 

Welding   The  Practical  Aspect  of  Electric,    by  F.  A. 
C.  E.  Perrine  and  Discussion.     (Am.  Ins.  El.  Eng.) 

.325.  326 


West  End  Street  Railway   Company,    Boston.     Ill 

trated 262,  263 

Western  Union  Building,  St.  Louis.. 159 

Westinghouse  Company  Statistics 21 

Westinghouse  Electric  Locomotor.     Illustrated ,    248 

Westinghouse  Electric  Manufacturing  Company. 44,  45,  64 

Westinghouse  Fan  Motor,  New.     Illustrated 304 

Westinghouse  Multipolar  Generator.     Illustrated. 318.  319 
Westinghouse  Multipolar  Slow  Speed    Electric   Street 

Car  Motor.     Illustrated 134.  135 

Wheeler's  Trolley  Support.     Illustrated 320 

Whittingham's  TJiermal  Cut-out.     Illustrated.. .,-....  290 

Wires,  Firemen  and  Overhead 217 

W^iring  Contracts,  Two  Notable 276 

Wirt  Arc   Lamp   Hanger.      Illustrated.     (Electrical 

Supply  Co.) 40 

Wisconsin  Electric  Club 193,  251 

Wisconsin  Electric  Club,    Milwaukee 138 

Woodbury  High  Speed  Engine.     Illustrated 260 

World's   Columbian   Exposition.      (National  Electric 

Light  Association,) 126 

World's  Columbian  Exposition,  Electrical  Section  of 
the.  (Report  of  the  Chicago  Electric  Club  Com- 
mittee)  81,  S2 

World's  Columbian  Exposition,  John  P.  Barrett,  Chief 

Electrician  of  the,  with  portrait 75,  76 

World's  Fair,  Adams  Railway  System  at  the 218 

World's  Fair,  Chicago-Electric  Club  and  the. og.  77,  78 

World  s  Fair  Construction  Department  and  the  Elec- 
trical Building 239 

W^orld's  Fair  Directors 217 

World's  Fair,  Electrical  Building  at  the.  195,  196,  197,  225 

World's  Fair  Electrical  Building.    Illustrated 

201,  202,  237,  265,  266 

World's  Fair,  Electrical  Department 362 

World's  Fair,  Electrical  Department,  Demands  for 


.247.  24S 


World's  Fair,  Electrical  Department  of  the 2,  28 

239,  252,  280,  281,  2S9,  293,    301,    319,    320,    332,  356 

World's  Fair  Electrical  Exhibits 194,  195 

World's  Fair,  Electrically  Operated  Pianos  at  the 180 

World's  Fair,  Electrical  Section  of  the.  (Chicago  Elec- 
tric Club  Resolutions) 89 

World's  I'^air,  Electrical  Section  of  the 

132,  133,   157,  15S,  iSo,  iSi 

World's  Fair,  National  Electric  Light  Association  and 

the loi 

World's  Fair  Proclamation,  President  Harrison's..,.,       8 
Worid's  Fair,  Transportation  at  the,  by  F.  W.  Ilorne 

179,  iSo 

Wriggley's  Toggle  Bolt.     Illustrated 262 
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"Ajax  Switches 


99 


In  all  Sizes,  for  any  Potential, 
Single,  Double  and  Treble  Pole 

SIMPLE,  CHEAP,  INDESTRUCTIBLE. 

CORRE8POXDENCE   SOLICITED. 

C.  S.  VAN  NUIS, 

74  Cortlandt  Street,  New  York. 


Are  You  Workin' 


If  80,  'tis  well 
to  know 


ELECTRIC  RAILWAYS? 

The  Standard  Underground  Gable  Co.,  '"TuperIo^uneof 

Insulated  Wires,  and  Cables. 


CHICAGO. 


PITTSBURGH. 


NKW  XOBK. 


THE  HOLTZER-CABOT  ELECTRIC  CO., 

MANtTFACTURBRS  OF  AHD  DEALERS  IN  ' 

EVERYTHING   ELEOTRIOAL 

SBIirD  FOB  3S6-FAeB  CATAI.06IIE, 

111  Arch  Street,  BOSTON,  MASS. 

SPfPIAI   iPfliriFR-i  CLOWEK  cS;  HARRIS,  Dallas,  Texas. 
,jr=ui/ii.  nann^ico.  ^  p^^  8BILEK8  ELECTRICAL  WORKS,  San  Franclsoo,  Cal 
A  fall  line  of  our  msnnfactiire  can  be  found  at  our  Agencif  s. 

ACNOLIA 
METAL. 

INDORSED  BY  THE  UNITED  STATES  AND  GERMAN  GOVERNMENTS. 

NEW  YORK  AND  BROOKLYN  BRIDGE,  Brooklyn,  Not.  7, 1890. 

THE  MAGNOLIA  ANTI-FRICTION  METAL  CO.,  74  Cortland  Street,  New  York  City. 

Gbntlembn:— Thiecertifiee  th^t  we  have  had  yoar  metal  in  nee  about  six  months  on  the  crank 


pin  of  a  four  handred  and  fifty  horee  power  Wright  engine,  and  also  as  packing  ringe  on  the  pleton  rod 
ot  a  locomotive.    In  both  places  It  has  given  entire  Baasfaction,  not  canelng  the  least  tronbfe. 

Yonrs  very  truly.  Q.  C.  MARTIN.  Chief  Engineer  and  Supt. 


(2121) 


ELECTRIC 
LIGHT, 

HIGH  OR  LOW 
VOLTAGE. 


Tie 


Uia-Riililier  and  Gmta-Percla  iBsnlaig  Co 


Vulcanized  India-Rubber  Cables,  to  any 
specification  up  to  8.000  Megohms  per  mile. 

Absolutely  Pure  Rubbiir  Cables, 

Concentric  Cables,  any  millage,  Flexible 
Coeds.  &ilk,  Hemp,  cotton,  Dynamo 
Wires    and    CABLte,  very   pliable.      Eveiy 

variety  o(  INCANDESCENT  CORES. 


UNDER  WATER 

AND 

UNDERGROUND. 


MANUFACTURERS  OF 

THREE  and  T\vo-\vire  Ca- 
bles, to  any  specification 
up  to  8,000  Megohms  per 
knot. 

Cables  of  High  insulation 
and  Long  Lite,  all  millage. 


WM.  M.  HABIRSHAW,  F.  C.  S.,  Gen'l  Mgr.,  Offices:  1 59  Front  St.,  NEW  YORK,  U.  S.  A. 

Western  Agents:  THE  ELECTRICAL  SUPPLY  CO.,  171  Randolph  St.,  CHICAGO,  ILL. 


MARINE 

ELECTRIC 

LIGHT 

installailons 


Standard  Marinv 
Cores  to  any  Millac« 
or  Specification  up  t« 
9,ooo  Megohms  per  knot 

Two -Circuit  Conckm- 
TRic  Cables,  both  cir- 
cuits, 9,000  Megohms  per 
knot. 

Navy  Portables,  Siix, 
Cotton  and  Hemp. 

Bell  Wire,  rubber  co^ 
ered,  foi  Marine  Work, 

Pliable  Cables,  f«c 
Search  Lights. 


Insulated  Wires  and  Cables. 

The  acknotf  l«d|^ed  Mtnndard  for  durable  and  lilieli  In- 
salatlon.  Ktx  nifrlto  proved  \»y  a  record  of  over  quarter 
of  a  centnary.    Adapted  to  all  electrical  purpones.  | 

CELEBRATED  KERITE  TAPE  FOR  ISOLATING  JOINTS. 


Electric  Light  and  Power, 
Telegraph  and  lelephone, 
Raiiwav  and  all  other 
Branches  of  Signaling, 


ALL  SIZES 
Lead  Encased  Wires. 


Aerial  Use, 

Subterranean  Use, 
Submarine  Use- 
Concealed  Wiring  In  all  Locations 


6E0R6E  B.  PRESGOTT,  Jr.,  6en.  Agt.,  16  Dey  St.,  New  York. 

Wcutcrn  Electric  Co.,  Chicago,  III..  Sole  Aecnts  for  the  West. 


ANSONIA  BRASS  &  COPPER  COMPANY, 

Sole  Manufacturers  of  COWLES'  PATENTED 

Fire- Proof  and   Weather  -  Proof 

ELECTRIC  LIGHT  LINE  WIRE. 
Tobin   Bronze  Rodn),   Sheets,   and  Plates. 

c  b  b  a 


mmmmm 


II.— Copper  Wlrr. 


ri'TPHOWINK  STYLE  OF  INSULATION. 

1>.  l>.-Two  UnililB,  sfttiiriitoU  wUIi  I'lre-Proot  lusulatlou. 


c— Bratdpd  Cotton,  Batarat«A 


pr<"«d  'liy  Nmw  Ynric  Ij'irinl  of  Fire  llnd'erwrllerB.    Samples  furnlHhud  upon  appUcallon.    Pure  Electrle 


Appr<rt'«d  -, -  •- 

Copper  Wire,  tinro  and  covered,  nt  every  descrlptlnu 


WAREROOMS 


\  19  and  21  Cliff  Street,  New  York, 
'  133  and  135  Wabasti  Ave.,  Chicago,  I 


FACTORIES: 

ANSONIA,  CONN. 


THE  MILLIKEN  PATENT 

ELECTRIC  RAILWAY  POLE. 


-MANI'FACTUHKD    BY- 


MIXjiI^IKZSN  BROS., 


No.  66  LIBERTY  STREET, 
NEW  YORK. 


No.  69  DEARBORN  STREET, 
CHICAGO. 


Mtandaril  Side,  Center  and  "Pull-Off"  PoIcm.  Special  Attention 

Given  to  InHulatlon.    Special  PoIch  of  any  Beqnired 

I^ength,  or  to  Stand  any  Strain  Made  to  Order. 

Adopted  by  all  the  Leading  Roads  and  RecommeDded  by  the  Best  Engineers. 

Id  use  In  the  rollowlnc  rltlei):    MKWABK,  OUKPALO,  JKBMKY  CITY 
PATKHMO.%',  TKOV,  IMTTMRUKWH,  IIAIIII.TO!V,  O.,  KTO. 

Over  6,000  Ordered  in  the  Last  3  Months, 
ORDERS  FOR  STANDARD  POLES  FILLED  FROM  STOCK. 

WRITE   FOR  PARTICULARS. 


^<,^  "5??  BY  J  A  J,  5HULTZ, 


ItShultzB^tingCo. 


^ali/aeturers  op 


ALL  LEATHER 

'NDIRONRODOnHINCEOLO  SIYLC 
LEATHER  LINKAND  IRON  HOD  BELT 
ANO  ROPETMNSMISSION  SUPLHil 


YOUR  POWER. 
YOUR  BELTS. 
YOUR  MONEY. 

BY  COVERING  YOUR  PUUtVS  WITH 

SHULTZ  PATENT 
LEATHER  PULLEV  COVERING, 


TANNED  ON  THt 

l^URFACCS  ONLY. 

INTERIOR  IS 

RAWHIDE.' 

IHLONLYP[:RrtCTBLLr\ 
MAUE. NO  SLIPPING 
OR  LOST  MOTION 


)  PieKER  Leather- 


BUANCUKO.  j  ,.^jl^  TlilrdHl.,  l'hli«lol|ilil«,  ro.;  tiO  W.  MoarooBl.  tlilca«o.  I    01     LUUlO,  Hi'J. 
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CENTRAL  STATION 

STATISTICS 


Of  the  Central  Stations  in  operation  July  1st,  1890,  in 


INDIANA. 


FLORIDA. 


GEORGIA. 


Were  usiiig  Thomson-'Houston  apparatus  as  evidenced  by  the  following  figures. 


The  figures  referring  to  "total  of  all 
Bystems,"   taken  &om  table  published  in 
August  number  of  "Electrical  Industries," 
are  of  undisputed  accuracy. 

Total  of  all 
syfetems. 

Thomson-Houston  System. 

Number. 

Percentage  to  total  of  all 
Systems. 

Inciiana,       _     -     _     - 
Florida,        -     -      _      - 
Georgia,       -     -     -      - 

57 

6 

16 

33 

4 
13 

57,?)  per  cent. 
661   per  cent. 
8 1  i  per  cent. 

Do  not  be  startled  by  these  fig^ures,  but  remember  them  and  bear  in  mind  the  fact  that 
more  will  be  presented  for  your  consideration  next  week,  and  that  there  are  16  STATES 
in  this  country,  in  each  of  which  our  system  is  used  in  upwards  of  60  PER  CENT,  of 
the  Central  Stations. 


WE  GIVE  CREDIT 


for  these  results  to  our  automatically  regulated  dynamos,  noiseless  and  steady  arc 
lamps,  long  lived  incandescent  lamps,  and  the  perfected  details  and  economical  operation 
of  our  system. 


THOMSON-HOUSTON  ELECTRIC  CO., 


620  Atlantic  Avenue,  Boston,  Mass. 

Wall  and  Lloyd  Streets,  Atlanta,  Oa. 

116  Broadway,  New  York  City. 

16  First  Street,  Sau  Francisco,  Oal. 

see  First  Street,  Portland,  Orp. 

831  New  York  Life  Buildivg,  Kansas  City,  Mo. 


148  Michigan  Avenue,  Chicago,  111. 
406  Sibley  Street,  St.  Paul,  Minn. 
216  West  Fourth  Street,  Cincinnati,  O. 
1110  Noble  Street,  Philadelphia,  Fa. 
1333  F  Street,  Washington,  D.  C. 
116  North  3d  Street,  St.  Louis,  Mo. 
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Northwf;8tThom'n  HniistonCo.       x 

Noy«  Mfg.  Co.,  Jno.  T xvi 

N.  Y.  Belling  &.  Packing  Co... 

OkonileCo xv 

Ostrander  &  Co.,  W.  K xvill 

Palate,  H.  T xiv 

Peckham  Htrcel-Car  Wheel  & 

Axle  Co vi 

Page  Belling  Co xvi 

Pfirtrick  &  Carter xx 

PcnnHylvinii  Co xvi 

I'hllllp^  Kleclrical  Works,  E.  F.    xv 

Phwnlx  Glass  Cf> 

PIttHbiirgh  tthcet  Metal    Tool 

Co xlv 

Pond  EDglncering  Co xxlll 

Powell  C^.Wm 

Queen  &  Co xv 


Roeblings' Sons  Co.,  Jno.  A...   xi: 

Sawyer-Man  Electric  Co xlli 

Schleren  &  Co  ,  Chas.  A xiv 

Schoverling,  A xxiii 

Schuyler  Electric  Co xxii 

Shultz  Belting  Co I 

Southern  Electrical  Supply  Co.  xxii 

Sperry  Electric  Co xviii 

Standard  Electrical  Works  ...      xv 

Standard  Paint  Co xiv 

Standard  Underground  Cable  Co.     1 

Standard  Carbon  Co xsil 

Stanley  &  Hall xlv 

Star  Electrix  Co vii 

Stephenson  &  Co . ,  Jno xx 

Stiff,  E.D.&  Co 

Stilea,  W.  A xv 

Stllwell  &  Bierce  Mfg.  Co.  xvi,  xvii 
St.  Louis  Electrical  Supply  Co,   xix 

Sunbeam  Incand.  Lamp  Co xv 

Taussig,  S xvil 

TaylorMfg.Co xxii 

Thomson-Houston   Electric  Co. 

Lighting  department ii 

Thomson-Houston  Electric  Co., 

Mining  department xxiv 

Triumph  Compound  Engine  Co  xxii 

Turner  Brass  "Works xv 

Union  Hardware  Co ziv 

United  Electric  Traction  Co ... .    vil 
United  States  Electric  Lighting 

Co sili 

VanNuls  C.  S i 

Wanted xv,  xvi 

Western  Electric  Co xviii 

Westinghouse  Electric  and  Mfg. 

Co 

Weston    Electrical  Instrument 

Co xlv 

WoUensak,  J.  F iv 

Woodbridge  &  Turner xvii 

CLASSIFIED  LIST. 

Ancnmnlators. 

Accamalator  Co. ,  The. 

Brush  iSlectric  Co. 

Conaolidated  Electric  Storage  Co. 
Alamlniiin. 

Cowles  Electric  Smelting  S:  Eefin- 
ing  Co. 
AJinaiiciators. 

Central  Electric  Co. 

Empire  CltyElectric  Co. 

Fletcher  &  Fletcher  Electric  Co. 

(JreatWeetem  Electric  Supply  Co. 

Greeley  &  Co.  E.  S. 

Uoltzer-Cabot  Electric  Co. 

Jonca  Broa.  Electric  Co. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Oetrander  &■  Co.  W.  R., 

Partrick  &  Carter. 

Standard  Electrical  Works. 

Stanley  A  Ilall. 

Wedtern  Electric  Co. 
Antl  Friction  3Ietal. 

The   iMagnolia  Antl-FrlcUon  Metal 
Co. 

Turner  Brass  Works. 
Arc  Lamps. 

Bain,  Poree. 

Brash  Electric  Co. 

Electric  Conatructloo  &.  Supply  Co 

Fort  Wayne  Electric  Co. 

llawkeye  Electric  Mfy.  Co. 

McLanghlln,  Jas. 

Northwest  Thomson-BouBton  Co. 

Schuyler  Electric  Co. 

.Sperry  Electric  Co. 

TbomBOD  -HoaetOD  Electric  Co. 

Weatlnghoaae Electric  &  Mfg.  Co. 

Western  Electric  Co. 
Batteri<><fi, 

BablerMfg.  Co. 

Bannetl  &  Co.,  J.  B. 

Central  Electric  Co. 

Crosby  EiectilcCo. 

Ellison  Mfg.  Co. 

Electrical  Supply  Co. 

Fletcher  *t  Fletcher  Electric  Co. 

Great  Western  Electric  Sapply  Co. 

Jones  Bros.  Electric  Co. 

Law  Telephone  Co.* 

Leclanche  Mattery  Co. 

MoeoD,  J.  U. 

Monitor  Electric  Co. 

Parirlck  &  Carter. 

Queen  &.  Co. 

Si;boverllng,  A. 

Southern  Electrical  Supply  Co. 

St.  Lonia  Kiectrical  Supply  Co. 

Standard  Electrical  WorKs. 

Stiin'ey  A.  Ilall. 

W.jHtnrn  ICk'CtrlcCo. 
Battery  .larw. 

Butler  Hard  Rnbber  Co. 

Central  EifCtricCo. 

Electrical  Supply  Co. 

Ilolizer-Cabot  Electric  Co- 

I'artrick  &  Carter. 

(^ueen  X-  Co, 

htanley  &  Ilall, 

Western  Electric  Co. 
UpIIh,  Klertrlc. 

Central  Electric  Co, 
Kin|tlre  C'itv  Electric  Co. 

Fletcher  &  Flt^lclier  Kiectric  Co. 

Great  U'wHtern  Kifsctrlc  Supply  Co. 

(iroeley  &  Co.,  K.  S. 

Knapp  Klectrtr.al  WorkB. 

MiolLor  Kiectric  Co. 

W.  H.  OstranOer&Co. 
I'artrick  &  Carter. 

Southern  Electrical  Supply  Co. 

Ht,  Loula  Kiectrical  Supply  Co. 

Slantlnrd  Eler.rrical  WorkH. 

Stanley  ."fc  Ilall. 
WollHnHftk,.I.F. 
W.-nleni  lilt-clric  Co. 
HoIIm,  :nneneto. 

<'tintrai  Eluctrlc  Co. 

Kmi'ireClty  Electric  Co. 

Oroelov  A  Co..  K,  S, 

Holt»*>r  <;at)ot  ElH''trlc  Co. 
Knapp  Elwctrlcal  Workfl. 

I'ftrtrick  A;  Carter. 

Standard  Kiectrical  Works, 

HtaDlnvibflal). 

Klar  mectrii  Co. 

WeeteroKlectrtcCo. 


Beltine:. 

Evans  Friction  Cone  Co. 
Ireson.  Chan.  L. 
Jewell  Belting  Co. 
MunBon  Beltlne  Co.  Chas. 
Mason.  James  H. 
N.  Y.  Beltlne  &  Packing  Co 
Page  Beldne  Co. 
Schieren  &  Co..  Chas.  A. 
Shnltz  Belting  Co. 

Boilers. 

Abendroth  &  RootMfe.  Co. 
Hazelton  Tripod  Boiler  Co. 

Books  Kiectrical. 

Electrician  Publishing  Co. 

Barslar  Alarms. 

Central  Electric  Co. 
Electrical  Supply  Co. 
Empire  City  Electric  Co. 
Fletcher  &  Fletcher  Electric  Co. 
Great  Western  SlectrlcSnppIyCo. 
Greeley  &  Co.,  E.  S. 
Holtzer-Cabot  Electric  Co. 
Jones  BrOB  Electric  Co. 
Knapp  Eiectxlcal  Works. 
Monitor  Electric  Co. 
OBtrander  &  Co.,  W.  R. 
Partrick  &  Carter. 
Southern  Electrical  Supply  Co. 
Standard  Electrical  Works. 

Cables. 

(See  wire  insulated.) 
Cable    Electric  (See  Wire  Insu- 
lated), Copper,  l^heet  and.  Bar. 

Roebllng'a  Sons  Co.,  John  A. 
Standard  Underground  Cable  Co. 
Western  Electric  Co. 

Carbons.  Points  and  Plates. 

Brush  Electric  Co. 

Central  Electric  Co. 
Electrical  Supply  Co. 

Empire  City  iflectric  Co. 

Globe  Carbon  Co. 

Knapp  Electrical  Works. 

National  Carbon  Co. 

Standard  Carbon  Co. 

Weetern  Electric  Co. 
Cars,  Electric  Ballway. 

Stephenson  Co.,  John. 
Clutches,  Friction. 

Hill  Clutch  Works. 
Constrnction  and  Bepairs. 

Bain,  Foree. 

Electric  ConatrucLlon  &  Supply  Co. 

Chica;;o  Electric  Mfg.  Co. 

Knapp  Electrical  Works. 

McLaughlin,  Jas. 

N.  W.  Thomson-Houston  Elec.  Co. 

Stiff.  E.D.  JfcCo. 

Western  Electric  Co. 
Contractors.  Electric   I^lelit. 

Engine  Plants  and  Electric 

KailTC^ays. 

BniBh  Electric  Co. 

Chicago  Electric  Mfg.  Co. 

Edieon  General  Electric  Co. 

Henry  Hntton. 

Mcl-aughlln,  Jas. 

"N.  AV.  Thomson-Houston  Elec.  Co. 

Pond  Engineering  Co. 

Sperry  Electric  Co. 

Thomson -Uoueton  Electric  Co. 

Ignited  Electric  Traction  Co. 
I     Westinghouse  Electric  &  Mfg.  Co. 

Western  Electric  Co. 

Woodbridge  &,  Turner. 
Cnpper  Wires  and  Tapes. 

American  Electrical  Works. 

Ansonla  Brass  &  Copper  Co. 

Central  Electric  Co. 

Edison  General  Electric  Co. 

Electrlrai  Supply  Co. 

<»reat  Western  Electric  Supply  Co 

Holmes,  Booth  &  Haydens. 

International  Okonlte  Co.,  The. 

Illinois  Electric  Material  Co. 

JoneB  Bros.  Electric  Co. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

PhiUlDs,  EoL'.  K.  Electrical  Works. 

RoebllDg'e,  Jno.  A.  Sons  Co. 

Standard  Electrical  Works. 

Standard  Underground  Cable  Co. 

Weetern  Electric  Co. 
<'rosH~ArniB. 

Central  Electric  Co. 

Electrical  Supply  Co. 

Grtfat  Weetern  Electric  Supply  Co. 

IillD0i3  Electric  Material  Co. 

Monitor  Electric  Co. 

N.  \y .  Thomson-Houston  Elec,  Co. 

Southern  Electrical  Supply  Co. 

St.  Loals  Electrical  Supply  Co. 

Weetern  Electric  Co. 
Cat-ontH  and  SivltctaeN. 

Alexander,  Barney  &.  Chapln. 

Central  Electric  Co. 

Electrical  Suouly  Co. 

Empire  City  Electric  Co. 

Fletcher  &  Fletcher  Electric  Co. 

Great  Weetern  Electric  Supply  Co. 

Greeley  &  Co.,  E.  8. 

lioitzor-i'abot  Electric  Co. 

llllnole  Electric  Material  Co. 

Partrick  &  Caiter. 

Palete,  II.  T. 

Southern  Kiectrical  Supply  Co. 

St.  Lnulfl  Electrical  Supply  Co. 

Star  Electrl.Y  Co. 

Union  Hardware  Co. 

Van  NuIh.C.  S. 

Western  Electric  Co. 
Oyiiamos. 

Brueh  Electric  Co. 

Bain,  Foree. 

Colburn  &  Co.,  I.  W. 

Continental  U,vnaino  Co. 

Fort  Wayne  Kiectric  Co. 

llawkeyw  Electric  ManufaclurlneCo. 

Helelnr  Electric  Light  Co. 

Niitlonul  Electric  Manufacturing  Co. 

Schuyler  Eli^ctrlc  Co, 

Sperry  Kloctrlc  Co, 

Thomson-IlouHton  Electric  Co. 

Unitoil  ElHCtrir  Traction  Co. 

U.  S.  Electric  I.lnhUngCo. 

Weat'TH  ElortrlcCo. 

WeetlnghouHo  Electric  A  Mfg.  Co. 
Electrical  InHtraments. 

Centrol  Klwc.trlc  Co. 

Electrical  Supply  Co. 

Great  Wpstern  Kiectric  Supply  Co. 

Orewley  &Co.,  E.  S. 

Partrick  &  Carter. 

(ineen  A  Co. 

Mar  ElMCtrix  Co. 

Stiff.  B.  D.  &  Co. 

Western  Blectrlr  Co. 

WeHtoo  Blectrlcol  loBtrumeot  Co- 


Electric  Railways 

Edleon  General  Electric  Co. 
ThomBOD-HouBton  Electric  Co. 
United  Electric  Traction  Co. 
Westinghouoe  Electric  &  Mfg.  Co. 
Woodbridge  &  Turner. 
Electroliers    and    Combina* 
tion  Fixtures. 
BagEOt.  E. 
Bleckert  &  Nelson. 
Electrical  Supply  Co.,  The. 
Great  Western  Electric  Supply  Co. 
Sawyer-Man  Electric  Co. 
Thomson-Houston  Electric  Co. 

Electro-Platins  aiachines. 

Brush  Electric  Co. 

Colburn  &  Co.,  I.  W. 
Edison  General  Electric  Co. 
Thomson-Houston  Electric  Co. 
Ensines,  Steam. 
BaU  Engine  Co. 
NoyeMfg.  Co.,  Jno.  T. 
Taylor  Manufacturing  Co. 
Triumph  Compound  Engine  Co. 
Fire  Alarms. 

Electrical  Sni>ply  Co. 

Knapp  Electrical  Worke. 

Partrick  &  Carter. 

Stiff,  E.D.  &  Co. 

Western  Electric  Co. 
Friction  Cones. 

Evans  Friction  Cone  Co. 
Gasliisbtins  Electric. 

Cleverly  Electrical  Works. 

Electrical  Supply  Co. 

Knapp  Electrical  Works. 

Partrick  &  Carter. 

Weetern  Electric  Co. 

WoUensak,  J.  F. 
Creneral  Electrical  Supplies. 

Alexander,  Barney  &  Chapin. 

American  Electrical  Works. 

Ansonla  Brass  &  Copper  Co. 

Automatic  Switch  Co. 

Brush  Electric  Co. 

Central  Electric  Co. 
.  Chicago  Electric  Mfg.  Co. 

Cleverly  Electrical  Works. 

Edison  General  Electric  Co. 

Electric  Construction  &  Supply  Co. 

Electrical  Supply  Co. 

Empire  Citv  Electric  Co. 

Fletcher  &  Fletcher  Riectrlo  Co. 

Forest  City  Electric  Works. 

Great  Western  Electric  Supply  Co. 

Greeley*  Co.,  E.  S. 

Holtzer-Cabot  Electric  Co. 

Holmes,  Booth  &  Haydens. 

Illinois  Electric  Material  Co. 

Jones  Bros.  Electric  Co. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

NorlhweetThomeon-Houstf^n  Co. 

International  Okonite  Co.,  The' 

Oetrander  &  Co.,W.  R. 

Partrick  &  Carter. 

Southern  Electrical  Supply  Co. 

Stanley  &  Hal). 

Star  Electrix  Co. 

St.  Louis  Electrical  Supply  Co. 

Standard  Electrical  Works. 

Stiff  Jt  Co.,E.  D. 

Turner  Braes  Works.. 

Thomson-Houston  Electric  Co. 

Uolon  Hardware  Co. 

VanNuis.C.  S. 

Western  Electric  Co. 

WoUensak,  J.  F. 
Globes  and  Electrical  (xlass- 

'ware. 

Great  Western  Electric  Supply  Co. 

PhcenU  Glass  Co. 
H»rd  Bnbber  for  Electrical 

Purposes. 

Butier  Hard  Rubber  Co. 
Inftnlators  and  Insnlatins 

Materlalfi. 

Alexander,  Barney  ^V  Chapln. 

Butler  Hard  Rubber  Co. 

Central  Electric  Co. 

Electrical  Supply  Co. 

Empire  Citv  Jilectrlc  Co. 

Flbrone  Mfg.  Co. 

Fletcher  &  Fletcher  Electric  Co. 

Great  Western  Electric  Supply  Co. 

Interior  Conduit  &  Insulation  Co. 

Knapp  Electrical  Worke. 

Laminar  Fibre  Goods  Co. 

Monitor  Electric  Co. 

Mnneell  &  Co..  Eugene. 

International  Okonlte  Co.,  The. 

Partrick  &  Carter. 

Standard  Palut  Co. 

Southern  Electrical  Supply  Co. 

St.  Louie  Electrical  Supply  Co. 

Western  Electric  Co. 
Insulated  W^lres  and  Cables 

9Iaeoet  Wire. 

American  Electrical  Works. 

Central  Electric  Co, 

Day,  A.  G. 

Eastern  Electric  Cable  Co. 

Edleon  General  Electric  Co. 

Electrical  Supply  Co. 

Great  Weetern  Electric  Supply  Co. 

HoimeH,  Booth  &  Haydens. 

Illinois  Eiertric  Material  Co. 

Interior  Conduit  &  Insulation  Co. 

India  Rubber  <&  Gutta  Porcha  Insu- 
latLngCo. 

Jones  B'OB.  FlertricCo. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

International  Okonite  Co  ,  The. 

Partrick  &  Carter. 

Southern  Electrical  Supply  Co. 

St.  Lonle  Electrical  Supply  Co. 

Standard  Electrical  Works. 

Standard  Underground  Cable  Co. 

Western  Eli^clrlc  Co. 
Journal  Iteorinifs. 

Euri'ka  Tumper^d  Copper  Co. 

MngooMii  AntlFriction  Motal  Co. 

Turner  Braps  Works. 
liampH,  IncandeHrcnt. 

Alexander.  Barney  &  Chapln. 

Bornnt«to  Electric  Co. 

Brnsh  Electric  Co. 

Buckeye  Electric  Co. 

Central  BluctricCo. 

Columbia  Jncandeeccot  Lamp  Co. 

Edleon  Lamp  Co, 

Edipnii  Gmmral  Electric  Co. 
KlPi  trical  Sii|.|>ly  Co, 

Enipirn  city  Kl.ictrlc  Co. 

Croat  WoBleni  Electric  Supply  Co. 

Grpoley  E,  S,  &Co. 
Heiiler  Electric  Light  Co. 

Knapp  Electrlrai  Workn, 

Monitor  ElorlrlrCc. 

Nnrtliw.'Hl,  Tl.nmHnn  li-mnlon  Co, 

Sawynr  Man   Elttrlrlr  <  u. 


I^amps,  Incandescent— Contd. 

Southern  Electrical  Supply  Co. 

St.  Louis  Electrical  Supply  Co 

Sunbeam  Incandescent  Lamp  Co. 

Thomson-HouBlon  Electric  Co. 

Western  Electric  Co. 
Ijntbes  and  machine  Tools. 

W.  F.  &  John  Barnes  Co. 
aiaffnet  Wire. 

(See  insulated  wire.) 
Medical  Batteries. 

Fletcher  &  Fletcher  Electric  Co. 

Partrick  &  Carter. 
Mica. 

Eug.  Munsell&Co. 
Minine  Apparatus,  Electric. 

Bain.  Foree. 

Sperry  Electric  Co. 

Edison  General  Electric  Co. 

Thomson-Bouston  Kiectric  Co. 

Westinghouse  Electric  &  Mfg.  Co. 
Motors. 

Bain  Foree. 

Brush  Electric  Co. 

Baxter  Electric  Motor  Co. 

Connecticut  Motor  Co. 

Crocker-Wheeler  Motor  Co. 

C.  &  C.  Electric  Motor  Co. 

Edison  General  Electric  Co. 

Elektron  Manufacturing  Co. 

Hawkeye  Electric  Mfg.  Co. 

Sperry  Electric  Co. 

Thomaon-Honston  Electric  Co, 

U.  S.  Electric  Lighting  Co. 

United  Electric  Traction  Co. 

Westinghouse  Electric  &  Mfg.  Co. 
Oils. 

Taussig,  S. 
Oil  Cups  and  Brass  Cioods. 

Powell  Co.,  Wm. 
Patent  Solicitors. 

Barton,  Geo.  P. 

Pins  and  Brackets. 

Central  Electric  Co. 

Electric  Supply  Co. 

Great  Western  Electric  Supply  Co 

Illinois  Electric  Material  Co. 

Standard  Electrical  Works. 

Southern  Electrical  Supply  Co. 

St.  Louis  Electrical  Supply  Co. 

Weetern  Electric  Co. 
Poles. 

Central  Electric  Co. 

Electrical  Suoply  Co. 

Great  Western  Electric  Supply  Co. 

Illlooie  Electric  Material  Co. 

Mil  liken  &  Co. 
Publishers    Kiectrical. 

Electrician  Publishing  Co. 
Push  Buttons. 

Central  Electric  Co. 

Electrical  Supplv  Co. 

Fletcher  &  Fletcher  Electric  Co. 

Great  Western  Electric  Supply  Co. 

Elinoie  Electric  Material  Co. 

Knapp  Electrical  Works. 

Partrick  &  Carter. 

Standard  Electrical  Worke. 

Union  Hardware  Co. 

Weetern  Electric  Co, 

Ballways  Electric. 

(See  electric  railways.) 

Speaklns  Tubes, 

Central  Electric  Co. 
Electrical  Supnly  Co. 
Jones  Bros.  Electric  Co. 
Knapp  Electrical  Works. 
Monitor  Electric  Co. 
Ostrander  &  Co.  W.  R. 
Western  Electric  Co. 
WoUensak  J.  F. 

Speed  Indicators. 

Queen  &  Co. 

Springs. 

Gibson  Co.,  W.  D. 

Tapes,  InsnlatlDgr. 

American  Kiectrical  Worka. 
Central  Electric  Co. 
Eastern  Electric  Cable  Co. 
Edison  General  Co.,  Wire  Dept. 
Electrical  Supply  Co. 
Great  Western  Electric  Supply  Co. 
India  Rubber  &  Qutta  Percha  In- 
sulating Co. 
Illinois  Kiectric  Material  Co. 
Okonlte  Co. 
Weetern  Electric  Co. 

Telegrrapli  Apparatus. 

Bunnell  &Co.,  J.  H. 

Central  Electric  Co. 

Electrical  Supply  Co. 

Empire  City  Electric  Co. 

Great  Western  Electric  Supply  Co. 

Greeley  &  Co.    E.  8. 

Jones  Bros.  Electric  Co. 

linapp  Electrical  Works. 

Monitor  Electric  Co. 

Partrick  &  Carter. 

Standard  Electrical  Works. 

Western  Electric  Co. 

Writing  Telegraph  Co. 

Telephones,  Electric. 

standard  Electrical  Works. 
Western  Electric  Co. 

Test  Instruments. 

Bain.  Foree. 

Central  Electric  Co. 

Electrical  Supply  Co, 

Greeley  &  Co.,  E.  S. 

Knapp  Electrical  Works. 

t^uoon  it  Co. 

WuBtern  Electric  Co. 

WoBtoo  Electrical  iDBtruoieut  Co. 

Triiclcs.  Electric  Car. 

EdlBon  General  Electric  Co, 
Peokham  Btreot-CarWhcel&AxIcCo 
Stephenson  Co  ,  Jno. 
ThomHon-UousIon  Electric  Co. 
UnlUMi  Electric  Traction  Co. 
Westioghouso  Electric  &  Mfg.  Co- 

Tntbluf^  Wheels. 

Dayton  Globe  Iron  Works. 
LefTel  &  Co.,  James. 
Stllwell  &  Blorco  Mfg.  Co. 

Wire,  Bare. 

Aiiinrlcan  Klnrtrlrftl  Worke. 
Annonld  UniHW  A  Coi)per  Co. 
C.'iilnil  F.l'HtrlcCo. 
EldCtrirtil  Hnppiv  Co. 
IIuliiu'H,  Kootli  A  lloydoDfl. 
llUnnle  KInctrir  Matt^rial  Co. 
Knapp  KliTtrlral  \\'orkB. 
Pnrtrlrk  .t  (larfwr. 
lt...>l.llni;'M  .S.1I1B,  Jno.  A,  Co, 
W.Ml.Tii  Kl.ulrlcOo. 
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THE    IV^TKOIVA.1:.  CARBOIV  CO 


CleTT-elarLd.,  01;iio. 

-MANUFACTURERS  OF- 


ELECTRIC  LIGHT  CARBONS  and  BATTERY  MATERIAL. 


Electric  Specialties. 

WE    MATTR 

Electric  Supplies  Under  Gontract. 


THE  WM.  D.GIBSON  CO., 


65  K.  Jefferson  St., 
CHICAGO,  IL,!,. 


SPRINGS 

FOR  ELECTRICAL 
MACHINERY 
A  SPECIALTY. 


GIVES  A  CLEAR 
AND  STEADY 
LIGHT. 


THE  ONLY  COMMERCIAL  ARC  LAMP 

INCANDESCENT 
CIRCUITS. 


Burning  2  in  Series  on  Circuits  of  1 00  to  1 20  Volts. 
Will  Use  63^,  8  or  10  Amperes  of  Current. 


Please  state  System  and  Voltag^e  Used.    Address 

THE  ELECTRIC  GONSTI{UGTION  &  SUPPLY  GO. 

18  Cortlandt  St.,  NEW  YORK  CITY. 


We  Guarantee 
Them    Electrically 
and  Mechanically. 


CROSBY  DRY  BATTERIES 

FOR  OPEN  CIRCUIT  WORK. 

ELECTROMOTIVE  FORCE,  1.55  VOLTS. 
C  URRENT  1  TO  15  AMPERES. 

THE  OEY  BATTERY  SOLD  SEMI-CHARGED. 

DOES  NOT  WORK  UNTIL  WANTED. 

ONLY  A  SMALL  qUANTlTT  OF  POKE  WATER  NECESSARY  TO  CHARGE  IT. 


NEAT. 

CLEAN, 
EFFECTIVE. 

SIMPLE, 
COMPACT. 
PORTABLE. 


•^;. 


Crosby 
Electric  Company. 


RECUPERATES 
QUICKER 

AND 

OFTENER 

THAN 

ANY  OTHER. 

JIADE  IN 

ALL 

SHAPES 

AND   SIZES. 


TELEPHONE  FOR  LONG  OR  SHORT  DISTANCE. 

■C<r\-0   GAS  LIGHTING,  ANHUNOIATOES,    ■M--rr>TPAT     TTRF.R 
FOR     BELLS,  BUEGLAE  ALAEM  AND    MiLUiUAJ-i    U  CSlliCS 

XT'    :^.A.8    INTO    33C?TT  f\  T.. 

KorCrrriiliirH  ftiid  I'rfro  I.I^'Ih  ji|.[.Iv  io  I'rlTi.  l|-(il  (lllli.i 

CROSBY  ELECTRIC  CO., 

87  and  89  8«nitli  Fifth  Avenue,      -        -        NEW  YORK. 


CONTINENTAL  DYNAMO  CO. 

DYNAMOS  AND  MOTORS, 


» 

o 

3 


Constant  Potential  Generators  and  Motors  of  all  Sizes  and 
Voltages  for  Lighting,  Power  and  Metallurgical  Purposes. 

AlkVAXTAtilKN  CLAIM  Kit :--!.  HoUdlty  of  Confitriictioii.  tocetbor  wllh  Rood 
worl(iiiunpliii>.  thiT^'fnri'  Hmooth-riinnlnR  and  dtirublo.  )£.  Covered  Slruotnrc,  tliHiefore  pro- 
Ifctton  rroiii  i.xt.Tniil  Injury.  .'I.  I'artM  ConRtroctciI  Soimrntely.  tliorofore  all  easily  re- 
ninvalilo  Hnd  iii  ri'pHll.l..  l,ir  attention  or  ri'imlr.  4.  Aatomatic  IjUbricntion,  Journals 
rtiniilnc  In  oil,  (ln-rofore  wBati-s  no  oU  and  rooiilrea  Utllo  attention.  5.  Cnrrent  fjicnerated 
Willi  1.1'aHf  Niiarklii;;.  tlion.foro  Hinall  wi'ar  of  hriislipH  and  coniinntator.  «.  Rio  lilratterlne: 
of  lilneM  of  Force,  th.-rofoni  hijjh  elllckMicv  and  no  attraction  of  pieces  of  iron,  and  no  niaR- 
n'ltl/.lnit  ol  wnlrhi'B  and  nniiirnHMOH. 

A<JH:\'r!>i:  KONTOiV.  Mitss.,  Iloltzcr-Cabot  Electric  Co.,  iii  Arch  St.— 
«VII,KI':MIIARKI':,  ;•.•.„  a.  C.  Uobcnson  &  Co..  51  W.  Market  St.— HAI/I'II«IOKE, 

Mil.,  I'.l.'clrio  Construction  ^  Mfg.  Co..  loB  N.  Eul.w  St.— AIICiUSTA,  Ga.,  W.  Edward 
Plait,  70a  llro.iil  SL-ATLAiVTA.  C.a..  Jos.  S.  Cook  &  Co..  8  W.  W.lll  St.— FORT 
tV4»K'ril.'IVN.  1.  |.  llarri-ll.-«-:i,EVKI-AIMO.  O.,  Cleveland  Electrical  Mfg.  Co..  832 
SherifrSt.— IH-rrU«I'r,  MIcIi.,  Marklc  EnginccrinBCo.,133  Jeftcison  Ave.— SX.  PAUL, 
Minn  .  C.  J.  ■Ihomson.  320  Roberts  Si —i\ASIIVH..m,  Tcnn.,  J.  W.  Braid,  207  Union  St. 
WKIWEK,  Col.,  L.  C.  Rice,  1762  Blake  St, 
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SPECIAL! 


THIS    WEEK    OUR    "SPECIAL"    IS 


ELECTRIC  FIXTURES 

We  have  in  stock  about  $40,000  worth  of  almost  every  style  and  variety. 


We  will  sell  these  at  manufacturers'  prices. 


We  have  a  stock  of  over  a  quarter  of  a  million  dollars  worth  of 

OF  EVERY  KIND  AND  DESCRIPTION. 


T^7"e  a<g"ree  to  g-l^re  ouLr  cuLstoirtiriLers 
TlrLe  Best  Oood.s 

^or  tItLe  Least  IMIor:Le37", 

a-n-c^.  G-uLS-rar^-tee  "^xo-mr^t  IDeliT7-er37-. 


HAIL  OBDEBS  BECEIYE  THE  SAME  CAREFUL  ATTENTION  AS  THOSE  GIVEN  IN  PERSON. 


THE  GREAT  WESTERN 

ELECTRIC  SUPPLY  CO., 

190  &  192  FIFTH  AVENUE,  CHICAGO,  ILL. 
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PECKHAM'S  IMPROVED 

CANTILEVER  MOTOR  TRUCK. 


EQUIPPED    WITH 


''PeckJiam's  Patent"    Interchangeable     Wheels,    Safety  Life    Guards^    Track 

Brakes     Ice    and    Snow  Scraper^    Pendulum  Motor ^ 

Hangers  and  Rubber  Capped  Springs^ 

WARRANTED    TO    PREVENT    OSCILLATION    OF    OARS. 

The  Strongest,  Safest  and  Most  Efficient  Motor  Truck  in  Use. 

''  For  Descriptive  Circulars,  Price  Iiists  and  Testimonials,  Apply  to 

THE  PECKHAM  STREET  CAB  WHEEL  &  AXLE  CO./NEw''vorK^: 

ELECTRICAL  EXPERT  AND  MANUFACTURER. 


I  have  more  Electric  Motors  in  Practical 
Operation  in  Coal  Mines  than  all  other  manu- 
facturers combined.    They  aggregate  over 

350  H.  P.  to  Date. 

These  installations  are  not  experimental— the 
Motors  are  in  actual  service  cutting  coal ;  some 
of  them  have  been  working 

20  Hours  Per  Day 

for  more  than  one  year,  and  during  this  time 
not  one  of  them  has  required  repairing. 

NO  SHORT  CIRCUITS. 

NO  BURNOUTS. 


I  have  secured  patents  on  a  full  and  com- 
plete system  of  Mining  by  Electricity.  Contracts 
solicited. 


84  Market  St., 


CHICAGO. 
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The  day  is  rapidly  passing  when  Electric 
Light  Companies  will  be  reproached  with  using 
"cheap,"  "crude,"  "unsightly"  and  "bungling" 
devices,  in  the  installation  of  plants. 

There  is  a  demand  for  switches,  cut-outs, 
etc.,  equal  in  design,  workmanship  and  service 
to  other  hardware  articles  of  interior  finish,  and 
this  demand  can  now  be  supplied. 

If  your  dealer  does  not  handle  this  class  of 
goods,  write  to  us. 

THE  STAR  ELECTRIX  CO., 
1320  Wallace  Street, 
Philadelphia,   Pa. 


THE  ELEKTRON  MFG.  CO., 

79  and  81   Washington  Street,  Brooklyn,  N.  Y. 


-MAXUFACTrRERS  OF- 


Perret  Electric  MotorsiDinamos 

LAMINATED  FIELD  MAGNETS,  HIGH  EFFICIENCY, 

LOW  SPEED,  FITLL  POWER. 

Motors  of  any  size  for  any  purpose.  Factories  equipped  throughout  with  Electric  Power. 

Isolated   Plants  for  Incandescent  Electric  Lighting. 


SBXiijiisra-  jL3-E]srTS: — 

CHICAGO,  ILL.,  C.  M.  Barclay,  205  Canal  St.  BALTIMORE.  MO..  W.  W.  Donaldson,  21 S  N.  Calvert  St. 

-==-  WASHINGTON,  0.  C,  J.  U.  Burkett  &  Co..  1409  N.  Y.  Ave.  ST  PAUL.  MINN.,  F.  J.  Renz,  327  Minnesota  St. 

PenetaoH.P.  Motor,  Speed 550.  Weightl, 300 lbs.         NEW  ORLEANS,  LA.,  George  Baquie,  140  Gravier  St.  PHILADELPHIA,  PA.,  Cleverly  Electrical  Works,  1018  Chestnut  St. 


Electric  Traction  Co, 

ELECTRIC  RAILWAYS. 

STREET  OR  TRUNK  LINES. 

ELEVATED  OR  UNDERGROUND. 


Central  Stations  for  Power  Distribution. 


STATIONARY  MOTORS. 

STORAGE  RATTERIES. 


Executive  Offices:    115  BROtDWAY.  NEW  YORK. 

AGENCIES,   926  DrexelBldg.,  Philadelphia;  466  Rookery  Bldg.,  Chicago. 
1 1 1  Water  St.,  Pittsburgh,  Pa. 

FACTORY:  JERSEY  CITY,  N.  J. 


Tf^ADty-Wf^K. 
f(,EOIMERED. 

For  20  years  tlie  superiority  of  thoQonda  Trsilo  Mark  Batteries  has  been  recog- 
nized all  over  the  world  In  repeated  triumphs  over  all  competitors.  Bowiiro  of 
Imltiitlonfl.  When  you  l)\iy  n  cell  for  Telephones,  Call  Bells,  Electric  Clocks,  Gas 
Lighting,  Tturglur  Alarms,  Medical  Batteries,  Etc.,  Etc..  bo  sure  that  It  Is  marked  with 
the  word  Uonda. 

The  LECLANCHE  BATTERY  CO,,  NEW  YORK. 
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Edison  General  Electric  Co. 

EDISON  BUILDING,  BRDAD  ST.,  NEW  YORK. 


Electric  Percussion  Drills 

(THE  MARVIN  SYSTEM  OF  PERCUSSION  TOOLS.) 


This  Drill  contains  no  Commutator,  nor  Moving  Contacts. 

All  Circuits  are  protected  in  closed  Metallic  Cases. 

More  Economical,  Simpler,  and  More  Easily  Handled  than  Steam  or  Air  Drills. 

Safe  and  Reliable;  Not  Affected  by  Moisture,  Dampness  or  Dripping  Water. 

Can  be  Operated  by  ordinary  Miners  and  duarry  Men. 

Weight  of  Drill  with  Tripod,  about  400  pounds. 

Speed  of  Drilling  in  Hard  Granite,  2  inch  hole,  2  inches  deep  per  minute. 


Please  address  all  communications  for  Circulars  and  Prices  to  nearest  District 

Office  as  indicated  below. 


MAIN    DISTRICT   OFFICES: 


Canadian  I>iHtrict,  Bank  of  Commerce  Itldg.,  Toronto,  Can. 
Central  ItiNtrict,  Ilialto  Itnildine,  Cliieai;o,  III. 
Kofrtem  l»iHtri<'t,  KdlHon  Bnilding,  Itroad  ilSt.,    Kow  Vork. 
New  England  I>iHtrict,  38  I'earl  Htreet,  UoMton,  lUaHM. 


1'aciilc  Coast  DiNt,,  EdiHon  Bide,  'IS  BomIi  St..  San  Francisco.  Cal. 
Pacilic  Northwest  UiMtrict,  Flcischner  BIdg.,  Portland,  Ore. 
Kocky  Itlonntain  District,  Masonic  Bnilding,  Denver,  Colo. 
Soathern  District,  Cotton  Excliangc  BIdg.,  New  Orleans,  lia. 
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Western  electrician. 


THE  NATIONAL  TRANSFORMER  SYSTEM 
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Transformer  on  Pole  Showing  National  Safety  Fuse  Box. 
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COMPLETE 


CENTRAL  STATION  EQUIPMENTS 

Foil 

LIGHT    OR    POWER 

UISTBlBrTIOM. 


OUR  APPARATUS  IS  OF  THE 

HIGHEST    EFFICIENCY, 

MECHANICALLY  AND  ELECTRICALLY. 

VfK  OVARASTBE  ITS  OPEB&TION  AHD 

PROTECT  OUR  CUSTOMERS. 


COMPLETE 

DIRECT   CURRENT  SYSTEM 

FOR 

Lio-HTinsrcs-. 


NATIONAL  ELECTRIC  MFG.  CO.,       Eau  Claire,  Wis. 


BAKER.  BALCH  &  CO..  Gen'l  Agls., 
THOMAS  WOLFE,  Southwestern  Agl., 
LITTLE.  Mcdonald  «■  CO.,  Oon  1  Agts., 
METCALF,  REEO  «.  CO  ,  Western  Agts  , 
CHAS.  M.BLANCHARD,  Agl., 
L.  N.  COX,  Agl , 


C3:e30.  iib.  s 


Seattle.  Washington. 

Union  Depot  Hotel,  Kansas  City.  Mo. 

141  East  Seneca  St.,  Buffalo,  N.  Y. 

1517  LarlmerSt..  Denver,  Colo. 

-     Glrard  Building,  Philadelphia,  Pa 

16  FIHh  St.,  8.  E.,  Washington,  D.  C. 


W.  N.  GRAY,  Special  Agt.,          ■        -          Room  1 
NATIONAL  ELECTRIC  MFG.  &  CONSTRUCTION  CO  , 
NATIONALELECTRICDEVELOPMENTCO., 
SIMPSON-DAVIS  ELECTRICAL  CONSTRUCTION  CO. 
A.  IRVINE,  Agt.,  


2,  Chamber  of  Commerce,  Cincinnati,  0 
Tower  BIdg  ,  50  Broadway,  N.  Y.  City. 
314  California  St.,  San  Francisco,  Cat. 

,  Agts.,         -  Winnipeg,  Manitoba. 

Emille  Building,  SI.  Louis,  Mo 
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IMMENSE   STOCK!! 
BOTTOM    PRICES!! 


Electrical  Supplies 


-OF  ALL  KINDS.- 


THOMSON-HOUSTON 


'^OS    db    40S    SI^IjE3"S^    SI?., 


OUR    POIiIClT: 


First  Glass  Goods,  Small  Margins  and  Quick  Delivery. 

Grimshaw  White  Core, 
STOCK  <.  Holmes,  Booth  &  Hayden's  "K.  K." 

OF         M 

Underwriters'  Line  Wire  &  Magnet  Wires. 

FULL  LINE  OF  PORCELAIN  GOODS. 


"ELECTRIC  BLOCK",  ,£'A,,,  ST.  PADL, 


JatlUary  j,  189I 
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nlON/^ 


TRAHf        M.»C!K. 


Central  Electric  Co.,  GANDEE 


General  Western  Agents 

FOR  

OKONITE  WIRE. 


116  &  118  Franklin  St.,  CHICAGO. 


General   Western  Agents 

FOK 

IMPROVED 

CANDEE  WIRE. 


We  take  pleasure  in  presenting  to  the  trade  two  new  specialties  in  Insulators  that 
must  commend  themselves  to  every  practical  construction  man  as  being  the  best  things 
of  their  kind  in  the  market. 

Bain  Break  Insulator 

For  Suspending  Arc  Lamps, 
Insulating  Guy  Wires,  Insu- 
lating Span  Wires  in  Elec" 
tric  Railroad  WorK,  is  so 
simple  and  perfect  in  con^ 
struction  as  to  need  no  ex- 
planation. 


HIGH  RESISTANCE  GLASS 

INSTTLATOR 


Is  made  of  extra  heavy  glass,  and  is  especially  designed 
for  large  Electric  Railroad  Feeder  and  Primary  Electric 
Light  Wires.  The  glass  surface  between  the  Wire  and 
Pin  is  more  than  doubled  as  compared  with  the  ordinary 
Insulator. 


We  can  also  offer  attractive 
prices  in  specially  prepared 
Fuse  Wire,  Perkins'  Switches, 
K.  W.  Cut-Outs,  and  everything 
Electrical  worth  having. 


CENTRAL    ELECTRIC  CO., 

116  &  118  Franklin  Street,  CHICAGO. 

Connected  by  Private  Wire  with  Postal-Telegraph  Cable  Company  System. 


ii\ 


WESTERN    ELECTRteiAN. 


Januar)-  3,  1891 


A  Good  Light  for  Xmas, 

THE  "A.  B.  C." 

INCANDESCENT  LiMP, 

ANY  VOLTAGE. 

ANY  CANDLE  POWER. 

MADE  TO  FIT  ANY  SOCKET. 


ELECTRIC  LIGHT,  POWER, 


-.A.lsr3D- 


TELEPHONE  AND  TELEGRAPH 

SUPPLIES 

FIBRONE,  ALEXITE,  HERCULITE, 

INSULATING  MATERIALS 

FOR  ELECTRICAL  SUPPLIES. 


ALEXANDER,BARNEY&CHAPIN 

TELEPHONE  BUILDING,  20  Cortiandt  St.,  NEW  YORK. 


THE  FOREST 

LAMP  HANSER, 


ADVANTAGES. 

Lamps  ibeii  In  position  supported  entirely  by 
cross  wire  or  cable. 

Cord  is  nsed  only  when  raising  or  lowering 


Lamp  insnlated  from  hanger. 

No  strain  on  lamp  connection. 

No  danger  of  lamp  dropping  by  breaking  or 
cutting  of  cord. 

Ease  of  operation. 

Low  price. 


MANUFACTURED  BY 


Forest  City  Eleclric  Ms. 

GENEVA,  O. 


Automatic  Switch  Co., 


No.  8  KEYSER  BUILDING, 

BALTIMORE,  MD.,  U.S.  A. 

3rs  of  ilie 


I 


AUTOMATIC  SWITCH. 


The  only  reliable  protector  to  the  Arma- 
ture of  an  Electric  Motor. 

Applicable  to  Constant  Potential  Motors 
of  all  sizes  and  patterns. 

8EI«I>  FOR  CATALOetVE. 


G.  A.  HARMOUNT, 

MANAGEIt 

MONITOR  ELECTRIC  CO., 

149     WABASH  AVE.,  CHICAGO,  ILL. 

WHOLESALE  DEALER  IN  GENERAL 

ELECTRICAL  SUPPLIES. 


WESTEItN  AGEKT  FOR 


ALFRED  F.  MOORE 

(l->iTABl..lSI!Kl>  IS-JO.  1 

ELECTRICAL  WIRES  AND  CABLES. 

Klcctrio  liight,  Anmiiici:Uor  ami  Onire  Wires.     Incuntlescont  and  Buttery  CordS;    in 
fact,  every  kind  of  Wire  known  lo  the  Eleclncai  Trade. 


BALL 


'cnifENGINE 

SELLING  AGENTS: 


Standard. 

Cross  Compound. 

Xriple  Expansion. 

Tandem  Coinpound 


C.  R.  VINCENT  &  CO., 

15  Cortiandt  Street,  NEW  YORK. 

J.  W.   PARKER. 

38  So.  Fouith  Street.  PHILADFI  PHIA,  PA. 


COOLEY  &  VATER, 

224  Washington  Avenue,  MINNEAPOLIS.  MINN, 


W.  B.  PEARSON, 

Room  403  Homo  Insurance  Building.  CHICAGO,  It  L 

WILLIAM  T.  BONNER, 

618  New  Yorl<  Life   Insurance  Building, 
OMAHA.  NEB. 


ENGINES  for  Electric  Railways  and  Electric  Lighting. 

The  only  GOVERNOR  giving  ABSOLUTELY  the  Same  Speed  under  all  CHANGES  OF  LOAD  or  BOILER  PRESSURE. 
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THE  United  States  Electric  Lighting  Co., 

(THE  WESTINCJHOUSE  ELECTRIC  AND  MANUFACTURING  COMPANY,  Lessees.) 


lie  IND  INCANDESCENT  ISOUTED  ELECIIilC  LIGHT  PUNTS. 


t 


More  than  1000  Plants  in  operation  in  Factories,  Hotels, 
0£B.ce  Buildings,  Theaters,  Etc. 


MOTORS -GENERATORS 

Direct  Current  GENERATORS  and  MOTORS  for  all  purposes, 
1-8  H.  P.  up  to  any  power  required,  and  at  any- 
required  E.  M.  F. 

Superior  in  Design  and  lorlimansliip,  and  Uneqnaled  in  Efficiency. 


Send  for  New  U.  S.  Catalogues  on  Incandescent  Lighting  and  Motors. 

GENERAL  OFFICES:  EQUITABLE  BUILDING,     -     -     120  BROADWAY,  NEW  YORK. 


INCANDESCENT 


To  Fit  any  Socket. 


Excelling  all  others  in  Life, 
Maintenance  of  Candle- 
Power  and   Efficiency. 


THE  BEST  IS 


General  Electrical  Supplies 
of  Superior 

Designs  and  Finish. 


LAMPS. 


FROM    8  c.  p.  to  ISO  c.  p.,  AND 
ANY   VOLTAGE. 


Even    Diffusion 

of  Light  by 

twisted  filannent. 


THE  CHEAPEST. 


Send  for  our 

CATALOGUE 

of  Aug.  1,  (890. 


510-534  West  23d  Street. 

NEW  YORK. 


620  Atlantic  Avenue, 

BOSTON,  MASS. 


217  La  Salle  Street, 

CHICAGO,  ILL. 
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IF  YOU  HAVE  A  BATTERY, 

Gravity  or  LecJanche,  use  the  Delany  Battery 
Strip.  '  It  prevents  salts  from  creepia?,  keepa 
batteries  and  shelves  clean,  prevents  local  action, 
and  proloDss  life  of  battery.  W  ARRA  NXK1>. 
Per  doz.,  Gravity,  60c;  Leclanche,  .50c. 

PATRICK  B.'DELANY, 

Sonth  Orangre.  ST.  J. 


Fitlskurjli  Sheet  Metal  Tool  Eo., 

H.  H.  HIPWELL,  Prop. 

Mtrs.  Of  Electric  Specialties  of  Every  Variety, 
TOOLS,  DIES,  Etc. 

202,201  k  206  Eobioson  St.,  ■  ■  Alleghenv,  Pa. 


THE  E.  S.  GREELEY  ^  CO., 


GENERAL  ELECTRICAL  SUPPLIES, 

5  and  7  DEf  ST.,  NBW  "VORK. 

ELECTRICAL  MEASUREMENT 

Instruments  and  Batteries  of 
ths  Very  Highest  Grade, 

FieclaloD  asd  Constancy,  Quality  and  FinUb,  the 


Best  in  tbe  ^otld. 

Catalogue  of  Standard  Test  Inetrnmenta 

farnlahed  apon  application. 


Illustrated  Circular 

of  La^nps  and 

Lamp 

Novelties 

upon 

Application. 


MINIATURE  INCANDESCENT  LAMPS. 


DUST-PROOF  BELLS. 

Tsone  Gennine  Withont  the  Washer. 

Stanley  $t  Hall, 

(formerly  HAZAZEB  .&  STASfl^EY,) 

32  and  34  Frankfort  St., 


Rons  more  Slack  than 
Unperforated  Belts,  hence 
adapted  to  nneven  power 
b5b  of  Electric  Railways  and 
for  Electric  Power  in  Gren- 
eral. 


CHAS.  A.  SCHIEREN  &  CO., 


PATENTEES  AND  SOLE   MANUFACTURERS, 


Also  New  York,  Boston, ; 
Philadelphia.  ! 


46  SOUTH  CANAL  ST.,  CHICAGO.  ILL. 


THE   WESTON  STANDARD 

Voltmeters  and  Ammeters. 


These  instruments  are  the  most 
accurate,  reliable  and  sensitive  port- 
able instruments  ever  offered.  A 
large  variety  of  ranges  to  meet  the 
requirements  of  all  kinds  of  work. 


Send  for  Illustrates  Gatalope. 


ADDBE8S 


WESTON  ELECTRICAL  INSTRUMENT  CO, 

1U  &  116  William  Street,       Newark,  N.  J. 


BISHOP"  WHITE  CORE  WIRES. 
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99  INCANDESCENT  SNAP-SWITCHES,  CUT-OUTS,  ROSETTES,  SOCKETS, 
INSULATING  JOINTS,  GAS  ATTACHMENTS,  ETC. 


FOR  INSIDE  << 

WORK  USE 

ELECTRIX 

THE  ILLIHOIS  ELECTRIC  MATERHL  CO.,  339-341  Rookery  Bldg.,  CHICAGO. 

THETPBEsoFTHEiNTFRIOR  CONDUIT  «e  INSULATION  CO. 

■  aiTminn  nnkiniliTn(  indorsed  by  the  leading  Electricians,  Electric 
IN  I  rKllln  I.IINMIII  I  \  i  Light  Companies,  Wiring  Contractors,  Architects, 
IIIILIIIUII    UUI1UUIIU(  Builders  and  Board  of  Fire  Underwriters. 

UNDERGRBUND  CONDUITSI  ^neL^XTi^^r^L^^^^^^^^^^ 


Alili  riRST-CT>A8S  CiOODS. 
BKASO'ABLE  PBK^ES. 


ARE  ESPECIALLY  APPLICABLE  TO 

ELECTRIC  RAILWAY  REQUIREMENTS. 


'  (  Builders  and  Board  of  Fire  Underwriters. 
A  simple  solution  of  the  Wiring  Problem  for  Public  Buildings,  Residences, 
Factories.  Station  Work,  Cars,  Underground  Feeders,  and 
in  all  places  where  Insulation  is  required. 

For  Cat;alogu.e,  Price  List  and.  G-eneral  Inform.a1:ion,  JLd.aress 

16  &  18  Broad  St.,  New  York. 

Edn'.  II.  Johnson.  PresidPnt. 


INTERIOR  CONDUIT  &;  INSULATION  CO.,' 


-T3 


DiiDH  umm  CO, 

PUSH-BUTTON 


TORRINGTON,  CONN., 

AND 

95  CHAMBERS  STREET,  NEW  YORK. 


H 


T  THIS  gay  season   of  good  cheer, 
Palste  wishes  you  a  glad  New  Year! 
Cannot  you  do  for  Paiste  the  same, 
And  buy  the  goods  that  boar  his  name? 
Ho  wants  your  orders,  please  remember, 
From  now  clear  on  till  next  Docomber. 


CHARLES  MUNSON.'f  REST. 
FRANKfiMOSSfSECY  STreAS.**^**"""-"^ 


K  c/vuLc  ana 
r^NAMo  BELTING' 


FRADE   MARIi._ 


SanFf^angisgo. 
New  Orleans. 


»5\(2_iri^^i  i:  1^1  II  II I  I II II  ii  II I  i  1  i  j  i ,;  i 


PlTTSBUF^GH  . 

NJwYORK. 

Every  Belt  adapted  to  its  special  work,  and  guaranteed 
to  be  pure  Oak-tanned,  short  lap,  and  to  give  perfect 
satisfaction. 


28.30,32,34  & 36.  S.  CANAL  Si. 


CJXJT-OXJTS. 


H.  T.  PAISTE, 

1201  Market  street,      -      PHILADELPHIA,  PA, 

Paislc  Spcclaltic!)  kcpl  in  Stoci  iiy  sii  promliiont  Supply  Hoiiscii, 


GET  THE  BEST ! 


INSULATING  COMPOUNDS, 
VARNISH, 

TAPE. 

PAPERS 
MANUFACTURED  ONLY  BY 

The  Standard  Paint  Co.,  "•^'""p'^;.?,^^-*'''' 


PB^      INSULATING 
/^  il      ARMATURE  V 
;^K      INSULATING 
I      IJl  INSULATING 


NEW  YORK,  W.  y . 


n»9  IIXA,XOSN  ]:<ANE, 


I^t)  mm 
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Edison  Plant  at  the  Grand  Central  Pas- 
senger Station,  Chicago. 

On  the  evening  of  December  Stti  the  Grand 
Central  Passenger  Station,  Chicago,  was  for- 
mall}'  opened  to  the  public.  The  foundations 
for  this  building  were  commenced  in  October, 
1887,  when  it  was  decided  to  establish  the  Wis- 
consin Central  headquarters  there,  but  the  plans 
have  been  materially  changed  several  times — 
the  enterprise  assuming  greater  proportions  on 
each  occasion,  until  to-day  provision  is  made 
for  the  Chicago  &  Northern  Pacific,  Chicago, 
St.  Paul  &  Kansas  City,  and  the  Baltimore  &: 
Ohio  railroads,  as  well  as  the  Wisconsin  Central. 

One  of  the  most  interesting  features  of  the 
new  structure  is  the  lighting  plant,  which  is  lo- 
cated in  the  basement  of  the  building,  and  is  be- 
neath the  spacious  driveway.  The  illustrations 
show  the  dynamo  room  and  the  main  switch- 
board. The  electrical  equipment  consists  of 
five  Edison  incandescent  dynamos  and  two 
Sperry  arc  machines.  Of 
the  Kdison  machines 
four  are  of  900  lights 
capacity  each,  and  one 
is  of  720  lights  capacity. 
The  Sperry  machines 
are  30  lighters.  The  sta- 
tion was  wired  for  4,300 
16  candle  power  lamps. 
In  the  train  shed  there 
^■■e  336  32  candle  power 
lamps  arranged  in  clus- 
ters. These  lights  are 
so  wired  that  they  may 
be  lighted  in  10  sections 
from  the  dispatcher's 
office.  In  this  way  the 
shed  maj^be  illuminated 
according  to  the  posi- 
tion of  any  particular 
train.  The  south  and 
north  arch  of  the  train 
shed  are  each  illuminat- 
ed by  90  32  candle  pow- 
er lamps.  The  driveway 
takes  an  additional  60 
32  candle  power  lamps. 
There  are  600  lamps  in 
the  freight  department, 
200  in  the  express  offices 
and  the  remainder  are 
distributed  about  the 
railroad  offices  and  wait-  ''■"'^ 

ing  rooms.  Eleven  of  the  arc  lamps  are  ar- 
ranged about  the  entrances  in  front  of  the  build- 
ing, and  six  are  distributed  about  the  train  shed. 

The  steam  plant  consists  of  two  3oo-horse- 
power  Ilazleton  upright  boilers,  and  three  .Mc- 
intosh \-  Seymour  engines.  The  engines  are 
compound,  and  are  of  100,  150  and  25ohorse- 
power,  respectively. 

The  plant  was  planned  by  Prof.  V.  li.  Uadt. 
The  work  was  carried  out  under  the  personal 
supervision  of  G.  I).  Hand. 


Chicago  City  Electric  Light  Plant. 

The  new  city  electric  light  plant  at  the  cor- 
ner of  Fourteenth  street  and  Indiana  avenue, 
Chicago,  was  operated  for  the  first  time  on 
Christmas  evening.  It  had  been  hoped  that  the 
entire  number  of  street  lamps  to  be  furnished 
with  current  from  this  station  would  be  operated, 
but  owing  to  delays  of  contractors  only  about 
eighty  lights  illuminated  the  south  side  dis- 
trict. AH  the  dynamos  are  of  the  Western 
Electric  company's  manufacture.  Two  hundred 
high  tension  and  iSo  low  tension  lamps  will  be 
operated.  Two  engines  which  have  been  used 
in  one  of  the  old  city  plants  are  used;  one  is  a 
Wright  engine  of  250-horse  power,  and  the 
other  is  a  Buckeye  engine  of    125-horse   power. 

In  October  last.  Mayor  Cregier  of  Chicago,  in 
a  message  to  the  city  council,  made  a  number  of 
suggestions  which  he  thought,  if  adopted, would 
advance  the  interests  of  the  municipality. 
Among  the  number  was  the  following:    "-V  sys- 


the  head  of  the  city  electrical  department,  will 
recommend  the  extension  of  the  fire  alarm  serv- 
ice and  the  city  electric  lighting  system  to  the 
towns  which  have  been  annexed  to  Chicago 
within  the  last  year. 


Chicago    Electric    Club. 

The  first  of  the  Chicago  Electric  club  parties 
was  given  at  the  club  rooms  on  the  evening  of 
Uecember  26,  ,'\bout seventy-five  membersand 
(riends  were  present.  The  club  rooms  were 
decorated  with  evergreens  and  were  brilliantly 
illuminated  with  electric  lights.  The  guests 
b(:gan  to  assemble  about  half  after  eight.  The 
•  lancing  was  commenced  in  Kinsley's  ballroom, 
which  adjoins  the  club  rooms,  at  nine,  and  was 
' 'intinuod  until  after  midnight.  The  gcrman 
was  led  by  \V.  J.   Buckley. 


I'LAM-   AT   THE   GRAND   CENTRAL   rASSF.Nr.F.R    STATTON,    CHTCAdO. 

tern  of  public  heating,  public  electric  or  gas 
lighting,  both  for  street  or  house  service,  and  a 
system  of  pneumatic  tubes  for  mail  and  other 
service,  and  also  underground  ducts  for  smoke." 
It  is  apparent  that  this  suggestion  contemplates 
the  extension  of  the  municipal  electric  light 
service,  so  that  the  city  will  engage  in  commer- 
cial lighting  in  competition  with  existing  com- 
panies. A  committee  of  influential  Chicagoans 
which  was  appointed  by  the  council  to  consider 
the  suggestions  of  the  mayor,  met  la.st  week. 
After  considering  the  several  propositions,  the 
members  approved  them  without  exception  and 
decided  to  take  steps  to  ascertain  what  legisla- 
tion was  needed  to  enable  the  city  to  carry 
them  into  practical  effect.  It  was  rather  sur- 
prising that  representative  businessmen  of  Chi- 
cago would  give  tlieir  approval  to  a  project  of 
this  kind  the  purpose  of  which  is  to  establish  a 
service  in  direct  competilion  with  established 
industries. 

The  committee  also  decided  to  ask  the  heads 
of  all  city  departments  what  changes  or  modifi- 
cations they  deemed  advisability  lo  make  their 
departmenis  more  effective,       I'rof,  Parrett,  as 


Alleged   Primary  Battery  Swindlers. 

C.  D.  Covell  was  arrested  at  Council  Bluffs, 
la.,  last  week  on  the  charge  of  obtaining  money 
by  false  pretenses.  About  a  month  ago  two 
men  who  gave  their  names  as  C.  D.  Covell  and 
W.  Bellard  rented  a  building  in  Council  Bluffs 
and  represented  that  they  desired  to  interest 
capitalists  in  a  scheme  of  electric  lighting  which 
was  bound  to  revolutionize  modern  methods  of 
illumination.  As  the  story  is  told  in  the  charge 
against  Covell,  it  is  the  old  tale  of  the  primary 
battery  swindle,  .\ccording  to  the  complain- 
ants the  defendant  said  he  had  a  battery  which 
cost  only  a  few  dollars  to  make.  When  it  was 
filled  with  proper  chemicals  at  a  cost  of  60  cents 
it  would  run  twelve  in- 
candescent lights  for 
seven  hours  each  night 
and  a  small  motor  for 
six  hours  each  day  for  a 
period  of  seven  months. 
It  was  explained,  it  is 
alleged,  that  the  battery 
could  be  put  into  every 
house  in  the  country 
where  the  owner  had 
the  ability  to  pay  $90, 
and  then  the  company 
that  was  to  be  organized 
would  make  a  clean  §80 
on  each  one.  The  pro- 
jectors wanted  to  organ- 
ize a  stock  company  and 
for  this  purpose  would 
place  $10,000  worth  of 
stock  at  50  cents  on  the 
dollar, 

A  number  of  exhibi- 
tions were  made   which 
were    inspected     with 
great  interest,    .'V  dozen 
incandescent      lights 
which  lighted  an  appart- 
ment  obtained  their  cur- 
rent,   apparently,    from 
an  ordinary  looking  cell 
in  the  exhibition  room. 
One  resident  of  the  city 
was  so  delighted  with  the  system  of  illumination 
that  he  contributed  to  the  capital  stock.     It  was 
subsequently   learned,    according   to   the   com- 
plaint, that  the  current  came  not  from  the  cells 
which  were  exhibited,  but  from  a  set  of  accum- 
ulators which  had  been  located  in  an  out-of-the- 
way  corner.       The  storage  batteries  were  taken 
from  their  hiding  place  in    the   morning,  so  the 
story  goes,  and  were  charged  at  an  electric  light 
station.    When  this  fact  was  ascertained  the  con- 
tributor to  the  capital  stock  promptly  instituted 
proceedings  and   one   of   the  principals  was  ar- 
rested.    He  denies  that  his  scheme  was  a  swind- 
ling project,  but  alleges,   with   vehemence,  that 
his  batteries  will  do  all  he  has  claimed. 


A  dispalch  from  Casey.  III.,  s.iys:  "The  I'osI.tI  Tele- 
praph  coriip.Tiiy,  which  placed  a  line  of  poles  through  this 
city  some  weeks  since  alonj^  the  National  ro.ail,  and  in  so 
doing  toppcti  many  of  the  choice  sliadc  trees  along  that 
thoroughfare,  has  been  asked  to  pay  $200  damages  by  the 
city  council.  It  appears  no  eomprom'se  has  been  ciTccted. 
In  view  of  this  state  of  afT.iirs,  the  council  held  a  meeting 
last  week  and  ordered  the  poles  removed.  The  following 
(layabout  half  were  taken  up  that  were  inside  the  corpo- 
rate limits.     The  balance  will  be  removed  soon. 
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Electrical    Department    of    the  World's 
Fair. 

In  previous  numbers  of  the  Western  Elec- 
trician the  immediate  organization  of  the  elec- 
trical department  of  the  World's  Fair  has  been 
urged.  Tht  Evening  Post  of  Chicago  has  been 
working  along  the  same  line.  In  a  recent  issue 
it  gives  in  an  interview  the  opinion  of  a  gen  le- 
raan  "who  is  at  the  head  of  one  of  the  big  elec- 
trical houses."  The  gentleman  in  question,  after 
speaking  of  the  necessity  of  united  action  among 
electrical  men,  says: 

"To  look  after  all  these   things,  then,  to  help 


pointment;  I  am  very  sure  that  the  criticism  will 
not  be  heard  after  the  appointment,  for  I  happen 
to  know  Colonel  Davis  personally,  and  he  will 
not  make  the  mistake  of  appointing  a  party 
whose  interests  will  be  a  part  of  the  exhibit- 
By  all  means  advocate  an  immediate  appoint- 
ment of  an  electrical  head." 


The  Largest  Electric  Railway  Poles. 

The  cut  gives  a  view  of  part  of  the  Passaic, 
Clifton  &  Garfield  railway  at  Passaic,  N.  J.  The 
four  poles  which  are  used  on  this  section  of  the 
road  are  said  to  be  the  largest  used  for  electric 
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form  all  sorts  of  desirable  combinations  for  the 
e.xecution  of  gigantic  schemes  to  encourage  de- 
sirable e.xhibitors,  to  keep  out  undesirable  ones, 
to  allot  the  proper  amount  of  space  to  each  ac- 
cording to  desert;  in  a  word,  to  sum  up  the  great 
problem  of  what  the  Chicago  World's  Fair 
electrical  exhibit  should  be  and  to  work  intelli- 
gently toward  accomplishing  the  greatest  possi- 
ble result,  there  should  be  an  electrician  named 
for  the  head  of  the  bureau  at  once.  His  work 
for   several   months   would   need    to    be    only 


railway  work  in  the  world.  The  track  is  located 
on  one  side  of  the  street  and  as  some  of  the 
property  owners  objected  to  placing  poles  on 
the  curb  line  the  railway  company  was  com- 
pelled to  set  the  poles  on  the  opposite  side 
of  the  street,  and  throw  an  arm  entirely 
across. 

The  facts  were  stated  to  Milliken  Bros.,  of  New 
York,  who  were  left  to  design  and  execute  the 
work.  There  were  many  serious  difficulties  to 
contend  with  in  supporting  and  bracing  an  arm 


LARGEST   ELECTRIC 

supervisory  and  the  place  only  an  honorable 
one  without  pay,  but  for  a  dozen  other  reasons 
than  those  I  have  given  he  ought  to  be  appointed 
at  once.  Not  an  inconsiderable  one  among  these 
reasons  is  the  jealousy  that  exists  between  the 
various  interests.  There  is  more  of  it  than 
among  doctors.  These  people  are  wailing  now 
to  see  who  is  going  to  be  ajjpointed.  Suppose 
some  electric  light  man  from  one  of  the  com- 
panies should  be  ap])ointed,  all  the  other  light- 
ing men  would  say,  'Well,  we'll  have  no  show 
there,'  and  would  not  be  disposed  to  exhibit.  I 
only  speak   of  this  as  a  reason  for  an   early  ap- 


RAILWAV    roI.ES. 

of  such  length  on  a  single  pole  without  the  use  of 
guy  wires  from  the  pole  to  the  ground.  The 
firm's  usual  form  of  pole  was  used,  and  the  seg- 
ments were  made  unusually  heavy,  and  the  lacing 
was  extended  from  the  bottom  of  the  pole  to  the 
top. 

The  arm  was  formed  out  of  angle  iron,  and 
plates  with  proper  struts  and  rods.  'I'he  arm 
was  braced  in  a  horizontal  plane  on  the  lower 
chord.  An  ornamental  acorn  top  was  made  for 
the  pole,  but  when  the  photograph  was  taken  it 
was  not  in  position.  A  .sliding  bracket  to  ad- 
just the  center  of  the  trolley  line  over  the  center 


of  the  track  was  also  furnished,  but   it  is  not 
very  clear  in  the  cut. 

"The  dimensions  of  the  pole  are  as  follows: 
Length,  35  feet;  length  of  arm,  32  feet  8>< 
inches;  height  of  arm  above  the  ground,  20  feet 
1/2  inches;  distance  of  pole  set  in  the  ground, 
7  feet.  The  poles  are  designed  to  carry  500 
lbs.  on  the  end  of  arm.  The  total  weight  of 
each  pole  is  2,000  lbs.  The  poles  although  sub- 
jected to  heavy  strain,  have  remained,  it  is 
stated,  perfectly  erect. 

The  Columbia  Arc  Lamp. 

The  cuts  illustrate  a  new  type  of  arc  lamp 
which  is  being  exploited  by  the  Columbia  Elec- 
tric company  of  St.  Paul,  Minn. 

Among  the  features  of  the  lamp  maybe  men- 
tioned the  compactness,  lightness  and  small 
measurement  from  base  to  top.     The  height  of 


FIG.  I.      COLUMBIA  ARC   LAMP. 

the  lamp  is  claimed  to  be  about  one-third  that 
of  the  ordinary  forms  of  lamp  now  in  use 
throughout  the  country.  This  last  mentioned 
feature  makes  it  particularly  desirable  for  serv- 
ice in  stores,  restaurants,  etc.,  where  the  ceil- 
ings are  low. 

The  regulating  mechanism  is  quite  simple. 
The  carbons  are  fed  by  their  own  weight.  A 
glance  at  the  illustration  will    make    clear  the 


FIG.    2.      COLUMBIA   ARC   LAMI'. 

construction  of  the  lamp.  The  case  is  made  of 
cast  iron,  and  serves  as  a  support  for  the  globe 
which  is  hung  below  it,  Figs,  i  and  2.  The 
brass  tube  carbon  holders  make  an  angle  with 
each  other  of  60  degrees.  These  holders  are 
provided  on  the  lower  ends  with  soft  iron  tips 
about  two  inches  long.  These  tips  are  curved 
sufficiently  to  allow  the  carbon  which  is  held 
centrally  in  the  brass  tubing  and  has  also  a 
free  movement  up  and  down,  to  rest  on  them 
about  one-sixteenth  of  an  inch. 

The  carbons  are  prevented  from  falling 
through  when  they  separate  to  form  the  arc  by 
these  small  iron  retaining  fingers,  'i'he  fingers 
are  so  adjusted  as  to  catch  the  carbons,  which 
always  burn  to  a  point  just  half  way  between 
the  point  and  where  the  taper  begins.  They  are 
simply  loosened  when  new  carbons  are  put  into 
the  tubes,   and  tightened  again  by  the  u.se  of  a 
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thumb  screw.  The  carbons  as  above  stated  are 
xept  pushed  to  their  places  by  means  of  iron 
weights  which  sUde  in  the  tubes.  On  account  of 
the  angle  formed  and  the  upward  tendency  of 
heat,  the  iron  retaining  fingers  do  not  melt.  Fig. 
3  illustrates  in  detail  the  arrangement  of  the  fin- 
gers and  carbons. 

A  magnet  is  placed  directly  over  the  carbon 
points  for  the  purpose  of  fixing  the  position  of 
the  arc  at  the  tips  of  the  carbons.  This  magnet 
can  be  adjusted  by  aid  of  the  thumb  screw 
shown  in  the  cut  so  as  to  drive  the  arc  to  the 
very  end  of  the  carbons. 

Above  the  brass  base  plate  are  placed  the 
main  and  shunt  magnets  to  regulate   the  length 


n 
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FIG.. 3.      COLUMBIA  ARC   LAMP. 

of  the  arc.  These  solenoids  actuate  a  core  which 
is  connected  as  shown  to  the  swinging  carbon 
holders.  The  carbons  are  pressed  forward  as 
rapidly  as  consumed,  by  the  small  iron  weights 
on  their  upper  ends.  The  weights  also  serve  to 
hold  the  carbons  in  a  central  position.  The 
automatic  cut-out  is  simply  a  cross  connection 
of  wire  which  short-circuits  the  shunt  coil  and 
arc  whenever  the  carbon  has  been  sufficiently 
consumed  to  allow  the  weight  to  reach  the  con- 
tact in  the  lower  end  of  the  carbon  holder. 

It  is  claimed  that  the  lamp  will  work  satisfac- 
torily on  both  continuous    and   alternating  cur- 
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rent  circuits.  The  arc  always  remains  at  a  n.ved 
point,  and  as  the  carbons  are  fed  by  gravitation 
the  shaking  of  the  lamp  aids  rather   than   inter- 
feres with  the  feeding.     It  will  be    noticed  that 
there  are  no  side  bars  and  bottom  plate   to  cast 
shadows.     The  diffusion  of  light  is  therefore  by 
this  construction  greatly  increased.  The  makers 
also  claim  that  the    Columbia    lamp  is  particu- 
larly adapted  for  locomotive    headlight  service. 
One  of    the  accompanying  illustrations,  Fig.  4, 
shows  the  lamp  embodied  in  a  locomotive  head- 
light. ^_______ 

Lightning  Arrester. 

TiiIIk-  l:illlor  oj    Ihc  \Vi:STF.RN  Kl.F.Ci  RICIAN: 

I  notice  in  your  issue  of  the  13th  a  description  of  a  light- 
ning arrester  designed  by  J.  J.  Wood.  It  is  very  ingen- 
ious, but  the  application  of  an  expansible  wire  to  control 
separating  electrodes  I  designed  in  the  spring  of  1889.  as 
shown  by  my  patents  Nos  424,562  and  424,563.  In  these 
1  also  show  arc-rupturing  devices  operated  by  compound 
strips  adjacent  to  the  arc.  While  not  proclaiming  myself 
the  "sole  and  only  inventor,"  I  desire  to  call  attention  to 
(he  "state  of  the  art"  so  far  as  ray  information  allows  me 
to  do  so.  OsllORN  I'.  LOOMIS. 

Brooklyn,  tX,   V.,  Dmmlitr  20.  • 


The  San  Diego  Electric  Transit  &  Power  company  is  the 
title  of  a  recently  incorporated  concern.  It  has  a  capi- 
tal stock  ol  <;i, 000  oofj,  of  which  !Ji2ixj,fjoo  has  been  sub- 
scribed. Its  purpose  is  to  operate  an  electric  railway  sys 
(em,  and  furnish  electric  motor  power  in  San  Diego, 


Municipal  Control  of  Electric  Plants. 

Commenting  upon  the  proposition  to  estab- 
lish electric  light  plants  for  commercial  work 
under  the  direction  of  the  city,  to  which  atten- 
tion has  been  called  by  the  Western  Electri- 
cian, the  Chicago  Daily  News  says: 

The  experiment  of  establishing  the  municipal  control  of 
electric  plants,  which  has  been  tried  in  several  cities  in  this 
country,  has  in  almost  every  case  proved  unsuccessful. 
This,  nevertheless,  does  not  appear  to  have  deterred  the 
city  council  of  Chicago  from  again  attempting  to  solve  the 
problem,  and  a  committee  has  just  been  appointed  by  that 
body  to  take  into  consideration  the  acquirement  of  electric 
light  plants  by  the  municipality.  Whatever  may  be  the 
eventual  result  of  the  agitation  which  is  now  going  on, 
there  is  no  doubt  that  there  is  much  to  be  said  in  favor  of 
the  position  taken  by  Prof.  Barrett,  the  city  electrician. 
He  has  placed  himself  upon  record  as  opposed  to  any 
scheme  that  will  interfere  with  franchises  now  held  by  local 
companies.  The  fact  that  these  companies  have  gone  into 
business,  invested  large  sums  of  money  in  the  establish- 
ment of  their  plants  and  the  development  of  their  system, 
should  insure  for  them  recognition  of  their  rights.  Prof. 
Barrett  says:  "If  the  city  should  decide  to  engage  in  com- 
mercial lighting,  it  should,  in  justice  to  these  local  com- 
panies, buy  the  franchises  and  plants  now  in  their  posses- 
sion. Otherwise  the  city  should  allow  the  companies  to 
continue  without  opposition  until  the  expiration  of  the 
terras  of  their  franchises.  These  men  have  invested  their 
money  in  good  faith,  and  common  decency  demands  that 
their  rights  be  respected.  The  issue  of  this  question, 
which  will  shortly  be  decided  by  the  acceptance  or  rejec- 
tion of  a  bill  bearing  on  the  subject  by  the  Illinois  legisla- 
ture, will  be  watched  with  great  interest  by  electricians 
throughout  the  country." 


Conduit    System    for  Electric    Railways. 

A  conduit  designed  by  E.  M.  Bentley  of 
New  York,  for  use  on  electric  street  railways,  is 
illustrated  in  the  cuts.  The  conduit  is  firmly 
laid  in  a  bed  of  concrete  or  asphalt,  and  is 
divided  into  short  independent  insulated  sec- 
tions.    In  this  manner  a  bare  sectional  surface 
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conductor  which  as  a  whole  is  normally  out  of 
circuit  with  the  supply-conductor,  is  produced. 
The  sections  immediately  contiguous  to  the  car 
are  successively  brought  into  electrical  connec- 
tion by  means  of  a  mechanical  circuit-con- 
troller attached  to  the  car. 

The  inventor  claims  that  the  sectional  char- 
acter of  the  conduit  will  prevent  the  current 
from  escaping  to  the  return  conductor  or  going 
beyond  the  one  or  two  sections  which  are  in 
contact. 

The  construction  of  the  conduit  will  be 
understood  from  the  followiiig: 

In  the  cuts,  A  represents  the  insulated  feeder 
incased  underground  in  an  iron  tube  B.  Parallel 
to  the  conductor  and  in  close  pro.ximity  to  it 
is  a  small  conduit  C,  open  at  the  surface  of  the 
street  and  divided  into  sections,  as  shown  in  the 
illustrations.  This  arrangement  constitutes  a 
bare  surface  conductor  permanently  fi.xed  in 
position  along  the  path  of  travel  of  the  contact 
device,  and  consisting  of  independent  sections 
insulated  from  one  another.  An  enlarged  con- 
nection box  D  is  placed  every  twenty  feet  or  so 
along  the  line,  and  both  the  tube  B  and  the 
conduit  C  enter  each  box.  The  tube  B  is  in- 
sulated from  the  box,  as  shown,  so  that  the 
complete  insulation  of  the  successive  sec- 
tions of  the  conduit  C  will  be  pre- 
served. The  feeder  has  exposed  contacts  at 
intervals.  Within  the  connection-box  this  con- 
ductor is  laid  bare,  and  there  is  connected  to 
it  an  arm  E.  'I'his  arm  carries  a  grooved  pulley 
F,  which  comes  immediately  under  the  conduit 
C.  The  conduit  C  within  the  connection-box  is 
bottomless,  and  the  arm  E,  which  is  adapted  to 
yield  vertically,  is  held  up  by  a  spring,  so  that 
a  rod  or  rope  G  in  passing  through  the  conduit, 
would  ride  upon  the  upper  side  of  the  wheel  F. 
This  rope  G  forms  the  contact  device.  It  is 
somewhat  Icjnger  than  the  distance  between  any 
two  connection-boxes.  As  it  moves  along  it 
will   be   dragged  over  at   least  one  of  the  ex- 


posed contacts.  This  rope  G  is  connected  at 
each  end  to  a  traveler,  which  is  connected  in 
turn  to  shank  i,  extending  from  the  car  above  the 
conduit.  The  shank  L  is  free  to  move  laterally 
with  respect  to  the  vehicle,  being  connected  to 
a  head  M,  which  slides  upon  transverse  guides 
A^and  O,  attached  to  a  fixedpart  of  the  vehicle. 
A  wire  T  connects  the  head  M  with  a  motor 
upon  the  car.  It  will  thus  be  seen  that  as  the 
car  advances  it  will  constantly  be  in  electrical 
connection  with  the  conductor  A  by  means  of 
the  arms  E  and  the  pulleys   F.     As  the  one  or 
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two  sections  of  the  conduit  which  are  at  the  time 
also  in  contact  with  the  conductor  A,  are  in- 
sulated by  the  concrete  or  asphalt  bed  P,  there 
will  be,  it  is  claimed,   no  escape  of  the  current. 


Electric  Railway  Suit. 

During  the  last  week  the  daily  newspapers 
have  stated  that  the  Adams  Electric  Railway 
company  of  St.  Louis,  was  preparing  to  institute 
suits  against  all  companies  at  present  engaged 
in  installing  electric  railways.  It  is  stated  that 
the  complainant  in  its  bills  will  allege  that  all 
these  companies  are  infringing  fundamental 
patents  owned  by  it,  covering  the  propulsion  of 
cars  by  electricity.  The  Adams  company,  it  is 
stated,  has  been  reorganized  to  begin  a  legal 
fight,  with  Congressman-elect  Seth  W.  Cobb, 
Charles  F.  Orthwein,Webb  M.  Samuel  and  Hugh 
Rogers  &  Co.,  at  its  head.  The  patents  in 
question  were  secured  by  Dr.AVellington  Adams 
in  1SS3  and  1884. 

Representatives  of  companies  now  engaged 
in  installing  electric  railways  are  inclined  to 
consider  the  suits  as  of  little  significance.  They 
do  not  fear  that  the  action  will  interfere  in  the 
slightest  with  their  work. 


Underground  Wires  in  Cincinnati. 

The  municipal  authorities  of  Cincinnati  have 
had    under    consideration  for  a   year    or  two 
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projects  for  burying  the  electric  wires  in  the 
city.  Recently  a  committee  was  sent  to  inspect 
the  underground  work  in  Chicago.  In  the 
report  to  the  Board  of  City  Affairs  the  com- 
mittee reaches  this  conclusion  : 

"The  results  of  the  investigation  have  left  your  com- 
mittee impressid  with  the  entire  practicability  of  pKacing 
electric  wires  under  ground.  Such  a  system  in  Chicago  is 
satisfactory  both  to  the  city  and  the  companies— the  com- 
panies in  Chicago  considering  it  so  desirab'c  that  they 
offered  to  loan  the  money  to  the  city  for  conduit  construc- 
tion when  the  system  was  first  proposc^l. 

"Your  committee  recommends  that  we  look  toward  ob- 
taining necessary  legislation  to  enable  the  city  to  constnict 
a  common  conduit  system,  for  the  use  of  which  rental  is 
paid  to  the  city,  by  companies  using  same,  or  if  it  is 
thought  more  desirable,  such  conduits  may  be  constructed 
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by  private  enterprise,  or  by  the  companies  interested. 
As  to  how. or  by  whom  a  conduit  system  Is  constructed,  is  not 
so  important.  The  main  consideration  for  the  city  is,  that 
there  shall  be  a  common  conduit  system  constructed,  into 
which  all  companies  shall  be  compelled  to  place  their 
wires,  so  as  to  avoid  the  indiscriminate  and  destructive 
tearing  up  of  our  streets." 

High  Water  Alarm. 

Persons  living  upon  streams  which  at  certain 
times  of  the  year  may  swell  into  torrents,  threat- 
ening destruction  to  life  and  property,  usually 
keep  a  pretty  sharp  watch  on  the  water.  Ordi- 
narily, therefore,  they  do  not  require  an  alarm 
to  inform  them  of  the  fact  that  a  stream  is  ris- 
ing. Under  certain  circumstances  however,  the 
stream  may  rise  suddenly  and  the  inhabitants 
living  near  the  banks  are  fortunate  if,  by  the 
operation  of  an  automatic  device,  they  are 
speedily  warned  of  the  situation. 

The  cut  represents  in  outline  a  plan  designed 
by  Marius  Otto,  a  French  engineer,  for  sound- 
ing an  alarm  when  the  water  in  a  stream  reaches 
a  given  height.  In  some  public  place  in  a  town 
located  near  a  treacherous  stream  is  placed  a 
galvanometer  so  connected,  as  explained  subse- 
quently, that  its  needle  A  B,  indicates  the  level 
of  the  water.  The  scale  of  the  galvanometer  is 
marked  in  divisions  each  corresponding  to  a 
given  level  of  the  stream.  The  frame  of  the 
instrument  is  tilted  so  that  the  needle  on  one 
side  has  greater  play. 

I)  -£,  is  a  movable  arm  the  end  of  which  can 
be  turned  to  any  division  on  the  scale  repre 
senting  the  height  of  the  water  at  a  point  con- 
sidered to  be  dangerous.  When  the  needle  A 
B,  moving  over  the  scale,  as  the  height  of  the 
water  increases,  strikes  D  E,  the   local    circuit 
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leading  to  the  bell  C,  is  closed  and  the  alarm  is 
sounded.  In  the  stream  at  a  distance  of,  say, 
twelve  miles  from  the  village  is  located  a  device 
Z„  Z.,.  /..,  which  is  practically  a  rheostat;  the 
rise  or  fall  of  water  removes  or  inserts  resistance 
in  a  circuit.  Attached  to  a  hollow  iron  post 
driven  into  the  bed  of  the  river  is  a  series  of  in- 
sulated metal  plates  connected  by  coils  Z,,  Z„, 
Z.„  each  of  10  ohms  resistance.  The  coils  are 
located  within  the  post.  The  upper  plate  is 
connected  by  wire  to  the  galvanometer  which  is 
also  connected  to  the  battery  of  Daniell  cells 
and  to  earth  A'.  If  the  water  rises  the  resist- 
ance coils  will  be  cut  out  one  after  the  other; 
as  each  one  is  short-circuited  the  resistance  is 
decreased  by  10  ohms,  and  the  needle  of  the 
galvan(jmeter  advances  one  division  on  the 
scale  corresponding  to  10  ohms.  If  the  water 
continues  to  rise  the  needle  will  finally  come  in 
contact  with  D  Ji,  and  the  circuit  leading  to 
the  electric  bell  being  closed  the  alarm  will  be 
sounded.  'I'he  cut  is  reproduced  from  Za  A^(//- 
ure. 


Military  Telephone  System   at  Antwerp. 

The  military  telephone  system  at  Antwerp, 
]iel).(ium,  is  now  in  operation.  All  the  forts  and 
military  establishments,  and  depots,  whatever 
their  distance  from  the  city,  the  barracks  and 
store  houses  are  connected  to  a  central  bureau 
at  the  barracks  of  the  company  of  telegraphers 
and  engineers.  Work  on  the  system  was  com- 
menced in  1881,  but  since  that  time  many  im- 
provements and  changes  have  been  made. 
Since  August  last  the  system  has  been  in  regu- 
lar operation.  It  is  essential  in  this  service 
that  communication  shall  be  absolutely  secret 
and  that  it  shall  be  impossible  to  hear  a  conver- 
sation by  tapping  a  line  and  inserting  a  receiver. 
It  is  stated  that  in  the  system  an  attempt  of 
this  kind  could  not  meet  with  success.  Small 
bells  of  a  special  design  arc  used  to  denote  the 
exact  instant  of  beginning  and   ceasing  to  talk. 


The  Improved  Gramophone.' 

By  Emile   Berlinger. 

It  might  seem  strange  to  you  at  first  that  I  should  com- 
mence discussing  the  gramophone  by  talking  about  induc- 
tion, but  I  would  like  to  refer  to  a  small  portion  of  a  paper 
which  I  read  before  the  Franklin  Institute  in  iSSS  on  the 
gramophone,  when  it  was  first  shown,  in  which  occurs  the 
following: 

"In  my  telephonic  studies  I  had  become  familiar  with  ail 
the  causes  influencing  the  transmission  and  reproduction  of 
the  voice,  and  what  had  at  all  times  struck  me  as  forcibly 
as  anything  in  telephonic  phenomena  was  the  fact  that  the 
self-induction  of  long  iron  wires  or  of  polarized  electro- 
magnets acted  so  detrimentally  upon  the  articulation 
Electric  resistance  alone  would  simply  have  weakened  the 
sound,  but  self-induction  meant  retardation  and  thus  dis- 
tortion of  the  transmitted  waves  which  varied  in  length 
and  amplitude." 

And  further  on: 

"In  considering  such  and  other  facts  it  became  evident 
to  me  that  if  such  delicate  energy  as  the  voice,  subdivided 
into,  maybe,  several  hundred  waves  should  indent  and  en- 
giave  itself  into  a  solid  body,  it  needed  but  very  slight 
mechanical  resistance  to  modify  considerably  the  character 
of  the  sound  vibrations,  for  what  self-induction  is  to  the 
telephone  circuit,  the  variable  resistance  which  impressible 
material  offers  to  indentation  or  engraving  at  various  depths, 
is  the  phonographic  record  sheet.  Neither  is  proportional 
in  direct  ratio  to  the  expended  energy,  and  must  give  cause 
aside  from  a  reduction  in  size  of  the  sound  characters,  also 
to  a  distortion  of  the  same." 

And  that  brings  me  right  to  the  subject  of  this  evening, 
and  I  start  by  further  oiplaining  here,  that  those  remarks 
had  reference  to  the  fact  that  in  the  phonograph  it  was  im- 
possible to  make  a  loud  reproduction  which  at  the  same 
time  would  be  natural  in  tone.  So  long  as  you  confine 
yourself  to  the  small  telephone  voice  the  sound  is  natural 
and  very  satisfactory,  but  so  soon  as  you  attempt  to  indent 
at  a  greater  depth  the  waves  are  distorted  and  the  sound 
becomes    unnatural.     In    the    gramophone,  as    you    will 


zinc  in  acid,  but  crude  force  alone  is  thereby  set  free, 
while  in  the  gramophone,  the  action  of  the  acid  on  the 
metal  is  so  curbed  and  regulated  that  under  it  the  zinc  be- 
comes a  picture  of  sound-waves  which,  though  slumbering 
in  a  bed  of  hard  metal,  is  ready  at  any  time,  even  cen- 
turies hence,  to  burst  forth  into  the  soft  cadenzas  of  word 
and  song,  the  ripple  of  laughter,  the  strains  of  martial 
music,  as  well  as  the  melancholy  and  imploring  drag  of  the 
organ-grinder's  tuneful  melody. 

The  hydrogen  which  would  otherwise  be  set  free,  is 
neutralized  by  the  well-known  depolarizer,  chromic  acid, 
and  the  carrier  of  the  recorded  sound-waves  is  so  perfectly 
and  yet  so  delicately  insulated  from  the  action  of  the  acid, 
that  a  spiral  of  sound  undulations  600  feet  in  length,  could 
without  difficuky  be  traced  and  etched  on  an  8-inch  disc, 
and  would  represent  when  reproduced  a  continuous  con- 
versation lasting  seven  minutes;  all  this  automatically,  and 
with  far  greater  facility  than  is  possible  in  making  a  photo- 
graph picture. 

In  the  art  of  etching,  that  which  insulates  the  metal 
from  the  action  of  the  acid  is  called  an  etching-ground, 
and  in  the  gramophone,  this  etching-ground  is  a  delicate 
fatty  film,  deposited  horn  the  fluid  state  upon  the  metal 
iurface.  This  fluid  is  made  as  follows :  Into  a  bottle  con- 
taining one  quart  of  gasoline,  benzine  or  petroleum  ether, 
are  put  two  ounces  of  scraped,  dark  yellow  beeswax,  and 
allowed  to  digest,  with  occasional  stirring,  for  several  hours. 
We  shall  then  find  a  clear  yellow  fluid  on  the  top,  and  a 
white  cheese  like  precipitate  at  the  bottom.  The  clear  fluid 
is  decanted  or  syphoned  off  into  another  bottle,  and  diluted 
with  the  same  quantity  of  gasoline. 

When  this  fluid  is  poured  on  an  absolutely  clean  and 
slightly  warmed  metal  surface,  there  remains  afterthe  gaso- 
line has  evaporated,  a  delicate  fatty  film,  very  porous,  and 
so  thin  that  it  shines  in  iridescent  colors.  It  is  somewhat 
tenacious  to  the  touch,  but  loses  its  resistance  in  a  remark- 
able degree  when  alcohol  is  poured  over  it.  As  soon,  how- 
ever as  the  alcohol  is  washed  off  with  water,  the  film  as- 
sumes again  its  tenacious  quality  with  but  very  small  loss 
in  weight,  due  to  its  dissolving  slightly  in  alcohol. 

As  this  etching-ground  forms  one  of  the  k  ys  to  the  whole 
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further  on  see,  and  I  suppose  you  are  perfectly  familiar 
with  the  principle,  there  is  no  indentating  and  no  engrav- 
ing, but  there  is  a  constant  resistance,  that  of  the  light 
pressure  of  an  elastic  blade  on  a  flat  surface,  or  on  a  cyl- 
inder, if  you  please,  but  whatever  resistance  there  may  be 
in  it  is  constant.  And  that  is  the  principal  difference, 
speaking  scientifically,  between  the  phonograph  and  the 
gramophone,  that  in  one  you  have  a  variable  resistance,  in 
the  other  a  constant  resistance. 

In  May,  1S8S,  before  a  meeting  of  the  Franklin  Institute 
in  I'hiladelphia,  I  showed  publicly  for  the  first  time,  how 
sound-records  could  be  etched  in  metal,  and  how  ihe 
original  sound  could  again  be  made  audible  from  such 
etchings.  What  I  there  demonstrated  was  of  necessity 
crude  in  its  efl'ects,  because  embodied  in  ihe  invention  were 
a  number  of  entirely  new  processes,  new  principles  of  con- 
struction and  an  art  which  dealt  with  motions  infinitcslmally 
small,  the  effects  of  which  cannot  altogether  be  either  seen 
or  measured;  all  of  which  was  brought  to  bear  on  the 
single  problem  of  fixing  forever  and  with  as  much  resem- 
blance to  nature  as  possible,  both  in  loudness  and 
r|uality,  the  sounds  of  instruments,  of  noises  of  all  kinds, 
and  of  that  delicate  and  subtile  form  of  energy,  cal'ed  the 
human  voice. 

At  Ihe  same  meeting  I  read  a  lengthy  paper  dealing 
with  the  history  of  the  twin  arts,  that  of  transmitting 
sound  electrically,  and  that  of  recording  and  reproducing 
the  same  mechanically.  That  the  development  of  both 
arts  occurred  as  I  then  showed — in  parallel  steps,  is  not  the 
only  excuse  for  bringing  talking-machines  before  electrical 
societies. 

In  the  gramophone,  at  least,  there  occur  materials  and 
processes,  which,  partly  or  wholly  electrical,  comprise 
terms  familiar  to  every  electrical  engineer.^  Zinc,  acid, 
bichromate  of  potash,  diaphragms,  dampers,  elcctrotyping, 
all  these  play  their  part  in  the  technique  of  the  gramophone, 
not  to  speak  of  the  possibility  of  applying  electric  motors 
to  drive  the  machines,  and  of  using  the  current  for  rapid 
etching. 

The  science  of  electricity  almost  began  with  immersing 
^ 

I.  Rend  before  the  American  Institute  of  Electrical  Engineers, 
December  iG,  1890. 
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I   gramophonic  art,  I  will  illustrate  its   qualities  by   the   fol- 
lowing experiment: 

I  have  iiere  a  strip  of  zinc,  over  which  the  fatty  film 
above  described  has  been  deposited  from  the  solution  of 
waxy  fat.  I  have  here  also  a  piece  of  blotting  paper,  and 
with  its  edge  touching  the  film,  I  now  draw  several  cross- 
lines  on  the  zinc.  Next,  I  pour  alcohol  over  it  and  draw  a 
single  line  over  the  length  of  the  strip,  taking  care  to  touch 
the  surface  as  lightly  as  possible.  I  now  wash  off  the 
alcohol  and  plunge  the  strip  in  to  this  glass  containing  a 
solution  of  chromic  acid,  and  you  will  presently  see  the 
long  line  appear  as  a  dark  streak  on  the  zinc,  while  the 
cross-lines  appear  less  marked  and  more  reluctantly,  show- 
ing that  the  film  ofl'ered  less  resistance  under  the  alcohol 
than  without  it. 

When  after  about  ten  minutes,  we  take  the  strip  out, 
we  will  find  under  a  magnifying  glass,  that  the  track  of 
each  cotton  fibre  of  which  the  blotting  paper  consists, 
is  sharply  etched  into  the  zinc;  the  rest  of  the  metal 
has  remained  entirely  untouched.  Such  is  the  nature  of 
the  etching-ground  used  in  the  gramophone  for  etching 
sound  records. 

I  will  now  illustrate  how  such  records  are  produced,  but 
I  would  first  like  to  recapitulate  brielly  what  I  dealt  with 
at  length  before  the  Franklin  Institute,  relating  to  the  his- 
tory of  the  art  of  making  sound-records  of  the  human 
voice.  That  dates  back  to  the  year  TS57,when  Leon  Scott 
patented  his  phonautograph,  which  is  described  in  every 
book  on  physical  science.  It  consisted,  as  you  see  on  that 
picture  yonder,  of  a  cylinder  mounted  on  a  screw,  and 
turned  by  hand,  a  barrel  shaped  mouthpiece,  a  diaphragm 
piovidcd  with  a  damping  device,  a  flexible  stylus  attached 
to  tlie  center  of  the  diaphragm,  and  means  for  adjusting 
the  position  of  stylus  and  record  sheet  to  each  other.  The 
cylinder  is  covered  with  paper  smoked  with  an  oily  flame, 
after  which  the  stylus  is  so  adjusted  that  it  presses  lightly 
on  the  smoked  surface.  When  the  cylinder  is  now  re- 
volved, the  stylus  traces  a  spiral  line  on  the  paper,  and 
when  at  the  same  time,  sounds  enters  the  barrel,  the  dia- 
phragm will  vibrate,  and  the  spiral  line  assume  an  undu- 
latory  form,  according  to  the  nature  and  pitch  of  tlie  sound 
emitted. 

Such  tracings  of  sound  are  called  "phonautograms," 
but  since  I  have  found  that  those  published  as  having  been 
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made  by  the  phonautograph  are  not  true  curves  of  the 
sounds  they  were  supposed  to  represent,  I  have  here  some 
which  are  more  correct,  and  drawn  from  gramophone 
records,  representing  some  of  the  more  prominent  vowels. 
The  waves  are  complex  in  character,  and  between  75  to  150 
of  these  compound  waves  follow  each  other  per  second  in 
the  pitch  of  the  ordinary  human  voice;  all  of  which  is  wtll 
known,  and  described  in  the  chapters  on  sound  of  physical 
science 

In  the  spring  of  1S77,  and  following  in  the  wake  of  the 
invention  of  the  speaking  telephone,  it  occurred  to  Charles 
Cros  of  Paris,  that  if  such  sound  tracings  could  be  en- 
graved, for  instance,  by  the  photo-engraving  method,  and 
the  stylus  be  then  permitted  to  travel  again  in   the  groove 


shop  ;  it  has  been  polished,  carefully  cleaned  and  has  then 
been  coated  with  our  fatty  film.  I  no  v  place  the  zinc  on 
the  turntable  of  the  gramophone  recorder.  Theturn  table 
is  revolvefl  by  a  friction-wheel  underneath,  and  connects 
through  gearing  with  a  screw,  which  propels  a  carriage 
across  the  turn-table,  at  a  slow  rate  of  progression.  On 
this  carriage  is  mounted  the  recorder  proper,  namely,  a 
mica  diaphragm,  across  which  lies  a  spring,  fastened  above 
and  carrying  at  the  lower  free  end  a  slender  metallic  blade, 
bent  downward  slightly,  and  tipped  with  iridium,  like  a 
gold  pen.  This  blade  I  now  bring  down  upon  the  fatty 
film  until  it  is  straightened 

Mounted  near  the  turn  tab'e  is  a  bottle  containing  alco- 
hol, from  which  a  spout  extends  to  the  center  of  the  turn- 
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or  track  of  these  engraved  record  lines,  by  revolving  the 
cylinder  past  the  stylus,  the  original  sound  would  be  re- 
produced. This  was  about  6  months  before  the  invention 
of  the  phonograph,  but  the  technical  difficulties  which 
appear  in  the  attempt  to  bring  about  the  desired  result, 
must  have  seemed  too  great  to  Cros :  or  he  must  have 
gotten  discouraged  when,  later  on,  seeing  the  apparently 
sampler  method  of  the  phonograph.  At  any  rate,  it  ap- 
pears that  he  never  accomplished  what  he  had  conceived 
with  such  acute  logic,  and  his  paper  on  the  subject  (which 
can  be  found  in  the  Comptes  Rendus)  was  barely  noticed, 
and  quickly  forgotten 

It  was  not  until  after  the  granting  of  the  patent  for  the 
gramophone,  that  I  happened  to  see  a  reference  to  it,  and 
searching  the  Comptes  Rendus,  found  the  article  men- 
tioned, which  I  then  translated  and  embodied  verbatim  in 
my  paper  before  the  Franklin  Institute.  While,  however, 
Cros  had  a  correct  conception  of  the  general  principle  of  a 
talking  machine,  It  would  have  required  considerable  mod- 
ification of  the  rules  taught  by  physical  science  which  were 
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table,  dropping  the  fluid  upon  the  fatty  film  on  which  I  first 
pour  some  of  it,  so  as  to  soak  it. 

If  I  now  revolve  the  turntable,  the  blade  or  pen  marks 
a  plain  line  into  the  fatty  film,  and  as  the  iridium  tip  is 
kept  free  from  the  dust-fibres  which  are  continually  float- 
ing about  in  the  air,  and  upon  the  film  also,  by  the  pres- 
ence of  the  alcohol  the  fine  in  proper  light  appears  as  a 
fine  silvery  streak  in  the  dull,  fatty  surface,  showing  that 
the  metal  is  being  laid  bare  by  the  iridium  tip. 

If.  now,  sound  enters  the  tube  leading  to  the  diaphragm, 
the  latter  will  vibrate  and  the  line  will  aSsume  the  undula- 
tory  form  of  sound-waves,  as  before  explained 

The  gearing  of  the  machine  is  at  present  set  so  that  72 
lines  are  drawn  to  the  inch  ;  but  for  the  ordinary  conver- 
sational tone,  the  lines  might  be  twice  as  close  together, 
without  the  waves  touching.  The  turn-table  revolves  at 
the  rate  of  about  60  times  a  minute  for  this  size  of  disc, 
and  if  they  are  smaller  the  velocity  must  be  increased, 
so  as  not  to  crowd  the  waves  too  close  upon  one  an- 
other. 
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then  at  his  command  to  obrain  practical  results  :  but  I  will 
illustrate  what  he  meant,  with  this  model  built  on  the  prin- 
ciple of  the  gramophone. 

Here  is  a  drum  head  of  oil-cloth,  and  acros  1  it  and 
pivoted  at  the  top.  is  an  arm  or  stylus,  which  is  con- 
nected to  the  centre  of  the  drum,  and  thertfore,  moves 
with  the  latter.  The  free  end  of  the  arm  extends  be- 
yond the  periphery  of  the  drum  and  carries  a  brush  dipped 
in  ink. 

If  I  now  pass  a  strip  of  paper  underneath  the  brush  and 
at  the  same  time  move  the  drum  regularly  to  and  fro,  an 
undulatory  line  of  regular  character  will  be  drawn  on  the 
paper.  If  I  repeat  the  experiment,  but  more  irregularly, 
or  jerky,  the  motions  of  the  drum  appear  marked  down  as 
a  jerky,  irregular  line.  ,    , 

I  now  replace  the  brush  by  a  hard  stick  and  permit  it  to 
travel  in  an  undulatory  groove  engraved  in  a  strip  of  wood, 
which  strip  I  draw  underneath  the  stick,  and  you  will  see 
by  the  reflection  of  light  on  the  oil-cloth  drum-head,  that 
it  is  moved  to  and  fro  by  the  engraved  wavc-line,  and  if 
these  motions  should  occur  rapidly  enough,  a  sound  would 
be  emitted  by  the  drum. 

This  illustrates  the  general  principle  of  the  gramophone. 
n  is.  however,  in  the  mfthod  of  engraving  the  sound- 
records  that  the  gramophone  departs  materially  from 
previous  methods,  and  this  I  will  now  show  you.  Here  is 
a  disc  of  ordinary  zinc,  such  as  you  can  buy  in  every  lin- 


The  talking  being  done,  I  lift  the  disc  from  the  machine 
and  dip  it  in  water,  which  washes  off  the  alcohol,  and 
there  is  now  visible  a  band  of  silvery  lines  in  the  fatty  film. 
I  may  now  write  the  date  in  the  central  portion  of  the  disc, 
and  press  the  patent-stamp  on  it,  or  add  any  other  remark 
or  signature,  all  of  which  will  be  subsequently  etched  in, 
and  I  may  now  plunge  the  disc  into  the  bath  of  chromic 
acid.  Immediately,  the  acid  attacks  the  zinc  in  the  lines, 
and  a  dark  cloud  forms  over  the  record,  due  to  the  forma- 
tion of  a  subchromate  of  zinc 

While  the  disc  is  being  etched,  let  rae  now  turn  to  the 
reproducing  machine.  The  principal  part  is  again  a  turn- 
table moved  by  a  friction  wheel  underneath.  Above  it  is 
an  arm  pivoted  with  one  end  upon  a  standard  having  a 
double  or  universal  motion,  and  the  other  end  carries  the 
reproducer  proper,  namely,  a  diaphragm  or  m"ca  vulcanite 
fibre,  rubber,  or  ivory,  across  which  is  fixed  at  its  upper 
end.  a  stilT  spring  connected  by  a  post  to  the  center  of  the 
diaphragm,  its  free  end  extending  be)  ond  the  periphery,  and 
carrying  a  small  steel  needle  which  may  easily  be  taken 
out  and  replaced  when  necessary.  This  pivoted  arm  is  the 
invention  of  Werner  Sues,  of  Washington. 

One  of  the  mechanical  curiosities  of  the  gramophone  is 
the  fact  that  the  etched  record  itself  is  the  screw  which 
propels  the  diaphragm  from  periphery  to  center,  for  the 
stylus  resting  in  the  groove  by  gravity  or  slight  pressure, 
not  only  is   vibrated,  but  following  it  and  being   able   to 


move  freely,  is  led  along  to  the  center  and  to  the  end  of 
the  etched  record  automatically.  This  places  the  gram- 
ophone reproducer  in  the  realm  of  extreme  simplic  ty,  and 
beyond  the  necessity  of  repair  under  ordinary  everyday 
conditions. 

Before  proceeding  further,  I  will  now  let  the  gramophone 
show  you  some  of  the  results  of  what  it  is  capable  of  doing 
at  the  present  time.  I  should  like  to  remark,  that  in  the 
present  form  of  the  resonator,  the  sharpness  of  the  efi'ects 
is  somewhat  toned  down.  That  this  is  due  to  the  resona- 
tor will  become  more  apparent  to  you  when,  later  in  the 
evening,  you  will  listen  to  some  of  the  discs  through  the 
rubber  ear-tubes.  It  has  been  proposed  to  use  a  resonator 
in  the  form  of  a  large  parabolic  reflector,  so  as  to  enlarge 
the  effects  withour  modifying  the  timbre.  But  the  effects, 
although  loud,  sho.v  the  natural  qualities  of  the  various 
sounds,  and  are,  in  spite  of  their  loudness,  neither  rasping 
nor  ventriloquistic  in  quality. 

The  possibilities  of  extending  the  gramophonic  principle, 
are  perhaps  more  noteworthy  than  its  present  development. 
The  discs  can  be  easily  duplicated,  and  at  the  first  exhibi- 
tion in  Philadelphia,  I  showed  an  electrotype  copy  of  a  12- 
inch  disc  which  sounded  precisely  like  the  original.  Since 
then,  I  have  also  succeeded  in  making  talking  copies  by 
pressing  a  matrix  into  molten  glass,  but  the  m  trix  being 
of  copper,  the  glass  used  to  stick  to  the  form,  and  warped 
the  glass  copy.  I  am  assured,  however,  that  whenever 
I  shall  furnish  a  steel  matrix,  the  perfect  copying  in  glass 
will  be  entirely  feasible.  That  such  steel  matrices  can  be 
made  is  not  doubted  by  those  familiar  with  the  art  of  trans- 
ferring lines,  and  then  etching  the  same. 

We  may  then  have  dinner  sets,  the  dessert  plates  of  which 
have  gramophone  records  pressed  in  them  and  which  will 
furnish  the  after-dinner  entertainment  when  the  repast  is 
over.  Gramophone  plaques  with  the  voices  of  eminent 
people  will  adorn  our  parlors  and  libraries. 

Very  successful  copies  have  been  made  in  celluloid  from 
electrotype  matrices  and  such  celluloid  copies  are  particu- 
larly free  from  all  frictional  noise,  provided  the  celluloid  is 
pressed  hard,  and  of  well  seasoned  material.  Gramophone 
records  have  been  printed,  and  such  prints  have  been  pho- 
to engraved,  and  the  copy  thus  obtained  sounded  precisely 
like  the  original. 

Successful  copies  have  been  made  by  letting  one  disc 
sing  or  talk  to  another  one  by  coupling  the  recorder  to  the 
reproducer  by  a  tube,  and  turning  bo'h  simultaneously. 
In  fact,  this  whole  matter  of  duplicating  discs  is  a  depart- 
ment in  itself,  and  would  require  a  separate  evening  to  do 
it  full  justice. 

The  work  of  gradually  bringing  the  gramophone  up  to 
the  present  state  has  been  exceedingly  tedious.  Working 
out  telephones  or  transmitters  is  child's-play  in  the  face  of 
the  traps  and  Jack-o'-lanterns  which  beset  the  experiments 
with  talking  machines.  The  size,  form  and  materia]  of  the 
mouth  piece,  the  density,  length  and  diameter  of  the 
speaking-tube,  the  size,  thickness  and  material  of  the  dia- 
phragms, the  tension,  temper  and  thickness  of  the  springs, 
shape  of  the  needle  points,  temperature  of  the  room  in 
which  the  discs  are  coated,  the  quality  of  the  bees  wax, 
the  strength  of  the  acid,  and  the  method  of  manipulating 
the  sound  of  voices  and  of  various  instruments — all  these 
gave  rise  to  errors  and  pitfalls,  which  only  continuous 
repetitions  of  whole  series  of  tests  could  locate,  avoid,  or 
obliterate. 

I  have  to  dwell  on  these  facts,  in  order  to  ask  your  in- 
dulgence in  not  having  been  able  for  this  evening  to  cover 
the  important  field  of  copying  records — but  I  have  also 
been  disappointed  in  not  receiving  a  number  of  celluloid 
discs  such  as  are  now  being  made  in  Germany. 

The  important  subject  of  good  articulation  has  ever 
been  kept  in  the  foreground,  and  this  is  now  in  so  satisfac- 
tory a  shape  that  I  am  carrying  on  a  vocal  correspondence 
with  my  friends  in  Europe,  by  means  of  small  gramo- 
phone discs,  which  can  be  mailed  in  a  good-sized  letter 
envelope. 

Foremost  among  the  feats  which  the  gramophone  can 
perform  is  the  absolute  certainty  with  which  it  enables 
people  to  recognize  the  speaker's  voice,  and  I  could  cite  a 
number  of  instances  where  persons  have  been  made  happy 
by  hearing  and  recognizing  the  voices  of  loved  ones  whom 
they  had  not  seen  in  years,  and  the  owners  of  which  were 
thousands  of  miles  away. 

This  whole  art  is  now  manipulated  with  great  certainty, 
and  can  be  learned  much  easier  than  the  art  of  photogra- 
phy. Vet,  favorably  as  I  believe  the  gramophone  compares 
with  other  talking  machines,  it  has  barely  entered  upon  the 
possibilities  which  lie  dormant  within  its  principles,  only 
awaiting  the  touch  of  investigation  to  yield  new  and  im- 
portant scientific  data 

Its  advantages  at  the  present  time  can  be  summed  up 
as  follows: 

1.  The  records  are  durable,  and  require  a  minimum  of 
space  for  storing. 

2.  Recognition  is  perfect. 

3.  The  mechanism  of  the  reproducing  machine  is  a 
model  of  simplicity. 

4.  The  records  can  be  printed,  and  from  such  prints 
copies  cin  be  made  which  will  sound  like  the  original. 

5.  The  quality  of  the  sounds  does  not  become  impaired 
with  increasing  loudness. 

6.  The  making  of  copies  is  possible  by  several  well- 
known  methods  in  existing  arts. 

Lastly,  I  ought  to  again  refer  to  the  possibilities  of  en- 
larging the  record  lines  by  the  photo-engraving  process, 
and  thereby  rendering  the  sounds  with  increased  loud- 
ness. 

Whatever  the  art  of  gramophony  represents  at  the  pres- 
ent time,  does  not  consist  of  accidental  results,  but  the 
principles  and  the  errors  to  be  avoided  are  well-known  and 
established,  and  not  a  month  pisses  but  that  new  light  is  , 
thrown  on  hitherto  obscure  sections  of  manipulation,  and 
after  three  years  of  work,  in  which  numberless  sources  of 
error  have  been  eliminated,  the  art  of  etching  records  has 
lost  none  of  its  attraction,  rather  fascinating  the  mind  by 
presenting  the  poisibiiity  of  unlimited  applications  in  the 
service  and  for  the  pleasu'"e  of   mankind. 
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The  Street  car  systems  in  many  cities  have 
suffered  considerably  from  severe  snow- 
storms during  the  last  week.  The  St.  Louis 
papers,  in  commenting  upon  the  interference  to 
traffic,  state  that  the  electric  cars  experienced 
the  least  difficulty  in  making  schedule  trips, 
while  the  cable  system  was  badly  crippled. 


Emil  Herlingkr  in  his  paper  on  "The  Im- 
proved Gramophone,"  which  appears  in  this 
issue,  e,«plains  the  principal  difference  between 
the  phonograph  and  gramophone.  Jn  attempt- 
ing to  make  a  loud  and  natural  reproduction  by 
phonograph  by  mean  of  dee|)  indentations,  the 
words  become  distorted.  In  the  gramophone 
there  is  no  indenting;  the  resistance  of  the  sur- 
face to  the  point  is  a  constant  one. 


The  records  of  the  Patent  Office  go  to  show 
that  the  arc  lamp  now  in  service  is  considered  by 
some  inventors  a  rather  clumsy  device.  When  it 
is  desired  to  illuminate  rooms  with  lowceiling.s, 
then  it  is  that  one  objectional  feature  at  least, 
becomes  evident.  The  height  of  the  arc  lamp 
is  without  doubt  in  many  cases  an  objectionable 
feature.     While  there  have  been  a  number  of 


lamps  which  were  designed  with  the  view  of 
overcoming  this  objection,  there  is  still  room 
for  improvement.  In  another  columrj  a  lamp 
is  described  which,  it  is  claimed,  possesses  the 
advantage  of  a  small  overall  measurement  as 
well  as  several  other  good  features.  The  car. 
bons  burn  at  an  angle,  and  the  feeding  is  ac- 
complished by  gravity.  The  controlling  mech- 
anism is  simple  and  ingenious.  The  most  inter- 
esting feature  is  the  manner  in  which  the  arc 
is  made  to  play  across  at  the  e.xtreme  ends  of 
the  pencils.  The  inventor  utilized  the  "magnetic 
blow-pipe"  as  a  means  to  attain  the  end. 


The  reading  public  has  so  often  been  regaled 
with  articles  in  the  daily  papers  and  more  pre- 
tentious journals  in  which  fears  are  expressed 
that  the  lives  of  firemen  and  spectators  at  con- 
flagrations were  endangered  by  the  presence  of 
electrical  wires,  that  there  has  been  a  general  de- 
mand for  devices  which  would  enable  linemen  to 
cutout  any  portion  of  the  circuit.  Improvements 
and  devices  are  numerous  to-day,  yet  those 
whose  interests  are  opposed  to  the  development 
of  electric  lighting  vigorously  protest  against 
overhead  wires,  etc.  In  view  of  the  injustice  of 
this  position,  it  may  not  be  amiss  to  direct  at- 
tention to  the  fact  that  those  who  have  cried  out 
the  loudest  against  electricity  might  have  em- 
ployed their  time  to  better  advantage  in  perfect- 
ing their  own  systems  of  lighting  and  reducing 
the  danger  to  health,  life  and  property.  Only 
recently,  during  a  fire  at  Chicago,  there  was  an 
incident  that  should  impress  this  upon  their 
minds  and  it  was  rot  an  unusual  occurrence 
either.  A  gas  exp'osion  in  the  basement  of  the 
Burton  block,  shook  the  foundations,  toppled 
over  walls  and  blew  up  the  sidewalks  about  the 
building.  These  accidents,  however,  have  be- 
come so  commonplace  that  they  are  accepted 
in  the  regular  cour-e  of  events  without  com- 
ment. 


The  board  of  trustees  of  the  new  University 
of  Chicago,  for  which  the  Baptists  of  the  coun- 
try have  raised  an  endowment  of  over  a  million 
dollars,  met  last  week  and  adopted  a  plan  of 
organization.  It  is  interesting  to  note  that  the 
trustees  have  in  view  a  comprehensive  educa- 
tional system.  In  the  university  system  will  be 
incorporated  as  many  colleges  for  instruction  in 
special  departments,  as  time  shows  are  needed, 
and  as  funds  are  available.  Inasmuch  as  a 
number  of  wealthy  men,  including  John  D. 
Rockefeller,  who  has  already  contributed 
|6oo,ooo,  are  interested  in  the  institution  it  will 
not,  in  all  probability,  suffer  from  any  lack  of 
funds.  It  is  an  interesting  fact  that  one  of  the 
first  extensions  contemplated  by  the  trustees  is 
the  organization  of  a  college  of  electrical  en- 
gineering. Every  one  connected  with  electrical 
interests  in  Chicago  will  be  exceedingly 
glad  to  know  that  the  formation  of  such  a  school 
is  even  possible.  The  number  of  inquiries  from 
young  men  who  want  to  study  electrical  en- 
gineering, and  who  desire  at  the  same  time  to 
remain  in  Chicago,  is  already  great,  and  is  con- 
stantly growing.  There  is  unquestionably  a 
need  for  such  an  institution  and  we  trust  that 
the  school  will  be  one  of  the  first  to  be  organ- 
ized by  the  trustees. 


It  will  be  seen  in  an  article  relating  to  the 
Chicago  city  electric  light  plant  which  appears 
elsewhere  in  this  issue,  that  another  step  has 
been  taken  in  the  scheme  to  develop  a  system 
of  commercial  lighting  to  be  controlled  by  the 
municipality.  A  committee  of  inlluential  citi- 
zens ajjpointed  to  consider  a  number  of  sugges- 
tions of  Mayor  Cregier,  has  approved  the  rec- 
ommendation providing  for  such  an  extension 
of  the  city  lighting  system.  The  legislature 
will  be  called  upon  to  pass  an  enabling  act 
authorizing  the  city  to  organize  such  a  system. 
Undoubtedly  the  approval  of  the  citizens'  com- 
mittee will  have  great  weiglit,  and  the  electric 
lighting  interests  of  Chicago  may  have  a  iiard 
fight  to  wage  against  the  measure.  If  the  com- 
panies are  called  U|)on  to  combat  the  project, 
they  should  receive  the  earnest  support  of  il- 
luminatingcompanies  throughout  the  country. 
The  municipal  ownership  of  lighting  plants 
commends  it.self  to  many  councils.  Within  the 
last  few  weeks  a  committee  from    Philadelphia 


came  to  Chicago  to  examine  the  city  plant,  in- 
asmuch as  a  municipal  s)'stem  to  compete  with 
existing  companies  is  under  consideration  in 
that  city.  The  fact  that  the  head  of  the  elec- 
trical department.  Prof.  J.  P.  Barrett,  is  op- 
posed to  such  a  scheme,  affords  the  best  ground 
for  believing  that  the  Illinois  legislature  will 
not  pass  measures  calculated  to  interfere  with 
established  electric  light  companies. 


The  electric  cars  of  Buffalo  were  operated  for 
the  fiist  time  a  few  days  ago  and,  naturally 
enough,  they  have  been  rather  crowded  at  times. 
This  fact  has  caused  one  of  the  local  papers  to 
discuss  the  advisability  of  limiting  the  number 
of  passengers  on  the  electric  cars  to  such  as 
could  be  accommodated  with  seats.  Just  at  the 
present  time  the  papers  throughout  the  country 
are  commenting  on  the  subject  in  view  of  the 
fact  that  the  House  of  Representatives  has 
passed  a  bill  establishing  for  the  street  car  lines 
of  the  District  of  Columbia  the  principle  of  "no 
seal,  no  fare."  Leaving  the  preferences  of  the 
companies  out  of  the  question,  and  regarding 
street  cars  merely  as  public  conveniences,  we 
think  that  a  very  great  proportion  of  their  pat- 
rons would  prefer  to  have  the  rule  remain  as  it 
is,  and  content  themselves  with  standing  room 
at  tmes.  At  certain  hours  of  the  day  streetcar 
companies  in  large  cities  cannot  provide  cars 
enough,  no  matter  how  many  are  put  on  their 
lines.  The  ordinary  American  would  sooner  put 
up  with  almost  any  inconvenience  than  wait 
aimlessly  for  a  car  with  vacant  seats.  The 
European  practice  is  to  make  the  seating  ca- 
pacity, and  the  carrying  capacity  identical,  and 
it  works  well  enough  in  foreign  cities  where 
the  passengers  do  not  live  in  a  hurry.  But  the 
American  visitor  at  times  is  exasperated  almost 
beyond  endurance  by  seeing  ha'f  a  dozen  or 
more  cars  pass  him  which  he  is  not  allowed  to 
enter  because  they  are  carrying  their  comple- 
ment of  passengers.  The  American  custom  of 
crowding  a  street  car  at  such  times  seems  a  very 
sensible  one.  Until  the  character  of  the  aver- 
age American  is  so  modified  that  he  will  cease 
to  live  in  a  continual  rush  there  is  little  chance 
that  the  rule  of  "no  seat,  no  fare"  will  have  a 
general  application  in  American  cities. 


In  this  issue  is  presented  Prof.  F.  B.  Crock- 
er's paper  on  "Electrical  Units  of  tie  Present 
and  Future,"  which  was  recently  read  before 
the  New  York  Electric  club.  Prof.  Crocker 
treats  his  subject  in  a  most  comprehensive  man- 
ner. He  first  indicates  how  a  necessity  for  ex- 
act units  was  created  by  the  development  of 
exact  sciences.  He  refers  to  the  difficulties 
encountered  in  the  establishment  of  absolute 
standards,  and  illustrates  the  unsuitability  of 
many  units  now  in  use.  After  alluding  to  sev- 
eral standards  and  touching  briefly  upon  their 
history,  Prof.  Crocker  leads  the  reader  along 
most  satisfactorily  to  the  consideration  of  elec- 
trical units.  Existing  absolute  and  practical 
electrical  units  are  discussed,  after  which  the 
author  takes  up  the  subject  of  self-induction 
and  its  proposed  unit,  the  "Henry."  Prof.  Crock- 
er deemed  it  best  to  consider  self-induction  as 
a  counter  electromotive  force.  The  best  defini- 
tion of  the  unit  of  self-induction  is,  he  thinks, 
that  which  describes  it  as  giving  a  unit  counter 
electromotive  force  when  a  unit  change  of  cur- 
rent occurred  in  a  unit  time.  The  ordinary 
way  of  deriving  this  unit,  is  to  multiply  resist- 
ance by  time.  At  this  point  in  his  jiaper  Prof. 
Crocker  calls  attention  to  the  impracticability 
of  certain  of  the  so-called  practical  units.  He 
maintained  that  we  must  have  a  third  system, 
that  is,  a  system  of  "working  units."  When  we 
come  to  the  "henry,"  Prof.  Crocker  thought  it 
would  be  a  question  whether  the  working  unit 
would  be  a  "henry"  or  a  "milli-henry."  He 
deemed  it  fortunate  that  the  henry  approxi- 
mates a  practical  value.  'Phe  fact  that  the 
henry  had  been  called  a  quadrant  by  the  Paris 
conference,  he  considered,  a  great  unfairness  to 
American  electrical  men.  One  unit  at  least 
should  be  named  after  the  discoverer  of  self-in- 
duction, Joseph  Henry.  With  reference  to  fut- 
ure units.  Prof.  Crocker  stated  that  the  require- 
ments of  advanced  work  would  soon  necessitate 
the  unit  of  the  strength  of  a  magnetic  field. 
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High  Insulation  Brackets. 

The  system  of  tiigh  insulation  brackets  shown 
in  the  cuts  has  recently  been  completed  by  the 
Electrical  Supply  company  of  Chicago.  By 
careful  designing  the  new  forms  have  been 
made  neater  in  appearance,  and  at  the  same 
time  stronger  than  the  old  ones.  The  castings 
are  split  at  the  screw,  so  that  the  danger  that  an 
insulator  may  be  broken  by  the  expansion  of  the 
metal  is  prevented.  It  is  often  necessary  to  at- 
tach the  brackets  in  places  where  one  man 
must  work  at  a  disadvantage.  It  will  be  noted 
in  the  cuts  there  are  slots  instead  of  screw  holes. 
The  screws  or   bolts   for  one  side  are  driven  in 


a  type  of  machine  formerly  employed.  In  this 
latter  machine  there  is  a  V-block,  in  which  the 
bar  is  securely  held  by  a  gripping  device.  A 
rod  connects  the  lever  with  the  V-block,  and 
this  provides  the  means  for  longitudinal  pres 
sure.  This  cut  clearly  illustrates  how  the  cur- 
rent is  collected  from  the  secondary  and  given 
to  the  stock,  and  also  shows  how  easy  it  is  for 
the  V  in  the  secondary  to  become  dirty  or 
coated  with  grit,  so  as  to  impair  the  contact 
and  cause  heating  when  large  currents  flow. 

Referring  now  to  Fig.  2,  the  construction  of 
the  improved  apparatus  will  be  understood:  5 
is  the  secondary,  P  the  primary,  and  C  the  iron 


HIGH    INSULATIOiN   BRACKETS. 
I.     Removable  Pin  Break    Arm  Bracket.      2.     Iron  Pin  Bracket.    3      Permanent  pin  Break  Arm  Bracket.    4.  Side  Bracket.     5,  6,  7. 
Spreader  Brackets.    8.    Wall  Bracket.    9  and  10.     Roof  Brackets.     11.     Cornice  Bracket.     12,13.     Lateral  Brackets.       Handis.     Ceiling 
Brackets.    16      Converter  Bracket.     17.      Reflector  Bracket.    18.  Combination  Bracket. 

core  of  the  transformer  in  the  welder.  T  is  an 
upright  projection  on  a  terminal  of  the  second- 
ary.    This    portion  is    an  integral    part  of   the 


first;  the  bracket  is  then  hooked  on  and  sup- 
ported in  position  while  the  remaining  fasteners 
are  inserted.  This  construction  not  only  simpli- 
fies the  application  of  the  brackets,  but  makes 
their  removal  an  easy  matter.  There  is  a  great 
variety  of  forms;  bra-  kets  to  go  above,  below  or 
around  all  sorts  of  wiring  obstacles  and  yet  hold 
the  insulators  always  in  their  only  effective  po- 
sition— that  is  exactly  perpendicular. 


Lemp  Welding  Apparatus. 

It  is  well  known  that  joints  made  by  the  elec- 
tric process  are  generally  butt-welded.  Longi- 
tudinal pressure  is  applied  to  the  metals  to 
force  the  abutting  ends  together  at  the  time  the 
current  has  made  the  metal  soft.  In  most  cases 
this  pressure  is  applied  while  the  current  is 
still  flowing,  and  consequently  it  is  necessary  to 
have  some  means  of  carrying  the  current  to  the 
metal  at  the  time  it  is  moving.  The  practice 
has  been  to  provide  two  parts  with  smooth  pol- 
ished surfaces,  one  sliding  on  the  other,  the 
metal  to  be  worked  being  clamped  upon  the 
sliding  part,  and  a  connection  being  made  be- 
tween the  other  and  the  source  of  current.  This 
necessitated  very  fine  mechanical  construction 
of  the  surfaces,  in  order  to  lessen  the  resistance 
at  that  point  and  avoid  loss  of  power  during  the 
flow  of  heavy  currents.  In  working  with  heavy 
pieces  of  metal  too  fine  construction  is  not  com- 
patible   with  the  rough  usage  that    such  a  ma- 


Fir,.  1.      l.EMr  WELDING  AIM'ARATUS. 

chine  receives,  and  in  time  the  parts  become 
worn  and  bent  out  of  shape,  so  that  new  fittings 
are  refjuired. 

By  the  arrangement  illustrated  in  the  cuts, 
which  is  the  invention  of  Hermann  Lemp  of 
Lynn,  Mass..  the  number  of  contacts  are  not 
lessened;  but  through  its  use  two  important 
objections  arc  avoided,  namely,  the  nice  and 
careful  construction  of  sliding  contacts  and  the 
necessity  of  making  heavy  current-carrying  de- 
vices in  order  to  stand  the  wear  and  tear. 

Fig.  2  shows  in  perspective  a  welder  embody- 
ing Mr.  Lemp's  modification.     Fig.  i  illustrates 


casting  which  forms  the  secondary.  H\i,  a  cop- 
per casting  of  the  same  form  and  dimensions  as 
T,  but  is  capable  of  being  slid   on   the   casting 


FIG.  2  AND  3.     LEMP  WELDING  APPARATUS. 

and  fastened  in  any  position  by  means  of 
screws.  The  object  of  making  this  casting  mova- 
ble is  to  get  variations  of  projection  of  the  stock 
beyond  T'and  //,  according  to  the  diameter  of 
the  bar  to  be  welded.  This  construction  is 
essential  to  good  results  in  welding  by  elec- 
tricity. Z)  is  a  steel  plate  with  side  guides  fast- 
ened to  but  insulated  from  6".  M  is  an  ordinary 
centering-chuck, which  slides  on  the  plate,  and  in 
the  guides,  and  grasps  the  work.  N  is  another 
centering-chuck,  which  is  insulated  from  //, 
but  is  secured  to  that  casting,  so  as  to  move 
with  it  when  required.  It  will  be  noticed  that 
the  difference  between  the  right  and  left  sides 
is  this,  that  M  may  change  its  position  with  re- 
gard to  T,  which  is  stationary,  and  that  iV^does 
not  change  its  position  with  regard  to  H,  but  is 
moved  with  it.  The  construction  of  the  part  T 
and  n,  is  illustrated  in  Fig.  3.  From  the  in- 
side surface  of  the  round  hole  in  these  parts 
and  extending  radially  outward,  are  made 
three  holes  equidistant.  When  the  handle  is 
moved  to  the  position  shown  by  the  full  lines, 
springs  force  the  pieces  in  the  holes  toward  the 
center  to  the  position  shown  by  the  full  lines. 

The  operation  of  the  machine  is  as  follows: 
If  two  bars  are  to  be  welded  they  are  pushed 
through  until  their  ends  abut  against  each  oth- 
er. The  jaws  of  T  and  H  are  then  closed 
tightly  upon  the  bars.  The  handles  are  now 
moved  so  as  to  bring  the  rods  down  on  the  bars, 
and  make  contact  with  them.  As  the  mechani- 
cal chuck  is  insulated  from  the  secondary  of  the 
transformer,  it  is  evident  that  the  entire  con- 
tact for  the  (low  of  current  is  made  by  the.se 
three  pieces,  which  bear  down   rather    hard  by 


reason  of  the  pressure  behind  them.  As  the 
current  heats  and  softens  the  abutting  ends,the 
rods  are  forced  together.  The  noticeable  dif- 
ference between  this  action  and  the  one  illus- 
trated in  Fig.  I,  is  that  the  distance  between  the 
contacts  representing  opposite  polarity,  remains 
the  same  in  the  former,  while  in  the  latter  it  de- 
creases as  the  longitudinal  pressure  forces  the 
bars  together.  The  principal  advantage  to  be 
observed,  however,  is  that  there  are  no  sliding 
surfaces  which  must  be  kept  in  perfect  order 
free  from  dirt  or  grease,  etc.  The  contact- 
pieces  used  are  so  simple  and  cheap  that  they 
may  be  easily  replaced  when  worn  out.  It  is 
claimed  also,  that  by  using  a  number  of  con- 
tacts arranged  in  a  circle  or  around  the  stock  a 
better  distribution  of  the  current,  especially  on 
large  work,  is  obtained. 


Judge  Blodgett's  Decision  in  the  Brush- 
Fort  Wayne  Litigation. 

In  the  last  number  of  the  Western  Electrician  it  v  as 
stated  that  Judge  Blodgett  in  the  United  States  Court  had 
handed  down  a  decision  in  the  case  of  the  Brush  Electric 
company  against  the  Fort  Wayne  Electric  company  re- 
straining the  defendant  from  making  or  selling  the  Wood 
arc  lamp  on  the  ground  that  it  was  an  infringement  of 
Charles  F.  Brush's  patent.  Judge  Gresham  who  heard 
the  case  concurred  in  the  decision.  Following  is  the  full 
text  of  the  decision: 

This  is  a  bill  for  an  injunction  and  accounting  by  reason 
of  the  alleged  infringement  of  patent  No.  219,208,  granted 
to  Charles  F.  Brush,  on  the  2d  day  of  September,  1879, 
for  "an  electric  lamp." 

The  suit  was  commenced  on  the  first  day  of  July  last, 
and  complainant  very  soon  thereafter  moved  for  an  in- 
junction, pcndtjtle  lite,  which  motion  was  heard  in  the 
early  part  of  October  last. 

This  patent  has  been  four  times  before  the  courts  of 
this  circuit,  and  once  before  the  Circuit  Court  for  the 
Northern  District  of  Ohio,  presided  over  by  Judges  Brown 
of  the  Eastern  District  of  INIichigan,  and  Ricks  of  the 
Northern  District  of  Ohio,  in  which  cases  the  patent  was 
carefully  considered  in  the  light  of  the  prior  art,  and  its 
novelty  and  utility  fully  sustained. 

The  only  question  seriously  contested  upon  Ihe  hearing 
for  the  injunction  was  that  of  the  alleged  infringement  of 
the  defendants'  device  upon  the  device  covered  by  the 
complainants'  patent. 

The  defendants  manufacture  electric  lamps  made  sub- 
stantially in  accordance  with  the  patent  granted  to  James 
J.  Wood,  on  the  24th  of  June. 

The  Wood  lamp,  like  that  of  the  Brush,  is  a  duplex 
lamp,  organized  to  burn  two  or  more  pairs  of  carbons  suc- 
cessively, but  the  feeding  device  of  the  Wood  lamp  is  par- 
tially actuated  by  clockwork  instead  of  its  being  done 
entirely  by  action  of  the  electric  current,  as  in  Brush. 

In  the  Wood  lamp,  however,  the  clockwork  mechanism  is 
brought  into  action  and  controlled  by  the  electric  current. 

The  distinguishing  feature  of  the  Brush  lamp  is  the 
arrangement  of  the  feeding  mechanism  so  that  the  carbons 
of  the  two  pairs  shall  be  dissimultaneously  separated  for 
the  purpose  of  forming  the  arc,  and  after  the  arc  is  formed, 
one  of  the  carbons  of  the  pair  between  which  the  arc  is 
formed,  shall  be  fed  toward  the  other  as  fast  as  it  is  con- 
sumed so  as  to  preserve  a  steady  and  uniform  light,  and 
that  when  the  first  pair  of  carbons  is  fully  consumed,  the 
current  is  automatically  transferred  to  the  other  pair,  and 
the  arc  formed  between  them,  which  are,  in  turn,  fed  up 
and  consumed  by  the  feeding  device. 

The  Wood  lamp  has  the  same  characteristics;  the  car- 
bons of  each  pair  are  disiimultansously  separated,  and  the 
arc  is  formed  by  the  action  of  the  current  passing  through 
the  magnetic  coils,  as  is  done  in  the  Brush  lamp;  but  the 
feeding,  as  the  burning  carbons  are  consumed,  is  regu- 
lated in  the  Wood  lamp  by  clockwork. 

It  does  not  seem  tous  that  the  interposition  of  this  clock- 
work to  do  the  feeding  after  the  arc  is  formed  essentially 
differentiates  the  Wood  device  from  that  of  Brush.  The 
electric  current  is  the  efficient  motor  in  both  lamps  for 
forming  the  arc.  Brush  evidently  saw  that  the  feeding 
cou'd  be  done  in  many  ways  after  the  arc  is  established. 

He  showed  a  clutch  mechanism  for  doing  the  feeding, 
but  expressly  says  in  his  specification: 

'  I  do  not  in  any  degree  limit  myself  to  any  specific 
method  of  mechanism  for  lifting,  moving  or  separating  the 
carbon  points  or  their  holders,  so  long  as  the  peculiar 
functions  and  results  hereinafter  to  be  specified  shall  be 
accomplished."  And  further  on  in  his  specifications,  he 
suggests  that  clockwork  may  be  substituted  for  his  clutch 
mechanism. 

Before  Brush  entered  the  field,  electric  lamps  had  been 
contrived  which  burned  two  sets  of  carbons  alternately, 
shifting  the  arc  from  one  pair  to  the  other  at  short  inter- 
vals, making  a  (lashing,  unsteady  and  unsatisfactory  light. 

The  problem  which  IJrush  set  himself  to  solve,  was  to 
secure  the  complete  combustion  of  one  pair  of  carbons  be- 
fore the  arc  was  transferred  to  the  other  pair,  and  the 
transfer  of  the  arc  to  the  other  pair  by  the  automatic  action 
of  the  electric  current,  so  that  no  attendant  was  needed  to 
light  the  second  pair  after  the  first  was  consumed,  and 
thus  secured  a  lamp  which  would  give  a  steady  arc  light  of 
from  16  to  20  hours'  duration. 

This  he  accomplished  by  his  mechanism,  which  caused 
the  dissimultaneous  separation  of  the  two  pairs  of  carbons 
by  the  automatic  action  of  the  electric  current  actuating 
his  separating  devices,  and  a  feeding  device  for  bringing 
the  carbons  together  as  fast  as  they  were  consumed. 

This  long  step  forward  in  the  art  was  taken  by  Brush, 
and  at  the  present  stage  of  the  art,  it  seems  th.at  the  inex 
orable  law  of  the  electric  current,  requires  that  when  two 


WESTERN     ELECTRICIAN. 


January  3,  1891 


or  more  pairs  of  carbons  are  to  be  burned  successively,  the 
carbons  of  each  pair  must  be  dissiraultaneously  separated, 
and  the  arc  produced  between  the  last  pair  separated. 
Having  done  this  for  the  art.  Brush  is  entitled  to  cover  all 
means  equivalent  to  his  own  for  obtaining  the  same  re- 
sult, one  of  which  is,  a  clock  work  feeding  device. 

The  argument  ingeniously  and  ably  made  in  behalf  of  the 
defendants,  is  that  Wood  has  evolved  his  lamp  along  the 
lines  indicated  by  the  inventions  of  Denayrouse  and  Mey- 
nall,  who  had  preceded  Brush. 

But  neither  of  these  inventors  produced  a  lamp  where 
the  carbons  would  be  burned  successively.  It  seems  to  be 
the  history  of  many  great  inventions  that  the  minds  of 
many  persons,  without  any  concert  of  action,  are  at  about 
the  same  time  attracted  to  the  subject,  and  each  sets  him- 
self at  work  to  invent  a  mechanism  which  shall  produce 
the  desired  new  result — meet  the  felt  public  want.  One 
of  the  experimenters  succeeds,  while  all  the  rest  fail.  After 
the  one  has  succeeded,  it  is  easy  to  go  back  into  the  limbo 
of  these  old  failures,  and,  in  the  light  of  the  successful 
machine,  by,  perhaps,  slight  changes,  make  these  old 
abortive  attempts  do  the  work  of  the  successful  inventor 

But  it  is  the  successful  inventor  who  has  shown  the  way, 
and  he,  and  he  alone,  who  is  entitled  to  be  called  the  in- 
ventor, can  be  protected  by  a  pateut.  The  successful  in- 
ventor may  even  have  taken  advantage  of  hints  and  sug' 
gestions  from  the  abortive  attempts  of  others;  but  that  does 
not  entitle  them,  or  any  one  else,  to  appropriate  his  suc- 
cessful machine. 

It  was  strenuously  argued  by  the  able  counsel  for  the 
defendants,  both  in  his  oral  and  printed  arguments,  that 
the  Brush  patent  shows  two  feeding  devices,  while  the 
Wood  lamp  shows  but  one  feeding  device  or  mechanism. 

This  position,  if  correct,  would  hardly,  we  think,  answer 
the  charge  of  infringement;  but  we  do  not  entirely  agree 
with  the  learned  counsel  in  his  position  that  Wood  has 
only  one  feeding  device.  The  clockwork  mechanism  of 
Wood  is  practically  as  much  a  separate  device  for  each 
pair  of  carbons  as  the  clutch  mechanism  of  the  Brush,  for, 
while  Wood's  clockwork  is  made  to  feed  each  pair  of  car- 
bons in  turn,  it  feeds  the  first  by  one  pinion,  and  the  next 
one  by  another  pinion  after  the  arc  tias  been  produced  be- 
tween the  second  pair  by  the  action  of  the  electric  current, 
thereby  making  his  device  as  much  a  duplex  feeding  device 
as  that  of  Brush. 

The  feature  of  the  Wood  lamp  which  allows  the  attend- 
ant, when  he  lights  the  lamp  or  puts  the  lamp  in  circuit, 
to  separate  the  carbons  of  one  pair  by  hand  instead  of 
allowing  that  to  be  done  by  the  operation  of  the  electric 
current  as  is  done  by  Brush,  does  not,  it  it  seems  to  us,  in 
any  degree,  evade  the  Brush  patent,  because  it  clearly  ap 
pears  from  the  proof,  and  operation  of  the  machines  as  ex- 
hibited upon  the  hearing  of  the  motion,  that  if  the  attend- 
ant did  not  latch  up  the  upper  carbon  of  one  pair,  the 
mechanism  itself  would  automatically  do  so,  the  same 
as  it  is  done  in  the  Brush  lamp;  and  the  manual  separation 
of  one  set  of  carbons,  even  before  the  lamp  is  lighted,  is 
nothing  but  the  adoption  of  Brush's  dissimultaneous  law; 
and  it  leaves  the  arc  to  be  formed  between  the  pair  of  car- 
bons last  separated. 

In  this,  as  in  almost  all  cases  of  infringement,  there  are 
slight  differences  in  mode  of  construction  and  devices  for 
the  result  accomplished  by  the  patent. 

It  is  rare  that  we  find  a  patent  that  is  copied  with 
Chinese  fidelity  from  that  which  it  is  claimed  to  infringe; 
but  the  infringers  always  endeavor  to  escape  the  charge  of 
infringement  by  some  modification  which  shall  apparently 
cause  their  machine  to  differ  from  that  of  the  patentee. 
The  essential  thing,  however,  to  be  considered  in  all  such 
cases  is  whether  the  principle  embodied  in  the  patent  has 
been  substantially  used  by  the  defendant,  and,  if  we  find 
hat  it  has  been  so  substantially  used,  i:  is  the  duty  of  the 
tcourt  to  protect  the  patentee,  however  ingenious  may  be 
the  mode  of  infringement. 

The  motion  for  an  injunction  is  therefore  sustained. 


President  Harrison's  World's  Fair  Proc- 
lamation. 

Most  of  the  American  readers  of  the  Western  Elec- 
trician have  read  the  proclamation  of  President  Harrison 
inviting  foreign  nations  to  participate  in  the  World's  Fair 
to  be  held  in  Chicago  in  1893  Foreign  readers,  espe 
ciallv  those  interested  in  the  electrical  department,  will  be 
glad  to  peruse  the  proclamation,  which  follows: 
A  Proclamation. 

Whereas,  Satisfactory  proof  has  been  presented  to  me 
that  provision  has  been  made  for  adequate  grounds  and 
buildings  for  the  use  of  the  World's  Columbian  Exposition, 
and  that  a  sum  not  less  than  Sl'>/^>o.ooo,  to  be  used  and 
expended  for  the  purposes  of  said  Exposition  has  been 
provided  in  accordance  with  the  conditions  and  require- 
ments of  Sec,  10  of  an  act  entitled  "An  act  to  provide  for 
celebrating  the  400th  anniversary  of  the  discovery  of  Amer- 
ica by  Christopher  Columbus,  by  holding  an  International 
ICxhibition  of  arts,  industries,  manufactures,  and  the  prod- 
ucts of  the  soil,  mine  and  sea,  in  the  City  of  Chicago,  in 
the  State  ol  Illinois,"  approved  April  25,  1890, 

Now,  therefore,  I,  Benja?nin  Harrison,  President  of  the 
United  Stales,  by  virtue  of  the  authority  vested  in  me  by 
said  act,  do  hereby  declare  and  proclaim  that  such  Interna- 
tional Exhibition  will  be  opened  on  the  first  day  of  May,  in 
the  year  eighteen  hundred  and  ninety-three,  in  the  C,\\y  of 
Chicago,  in  the  State  of  Illinois,  and  will  not  be  closed  be- 
fore the  last  Thursday  in  October  of  the  same  year,  and  in 
the  name  of  the  Government  and  of  the  people  of  the 
United  Slates,  I  do  hereby  invite  all  lite  nations  of  the 
earth  to  take  part  in  an  event  that  is  pre-eminent  in  human 
history  and  of  lasting  Interest  to  mankind,  by  appointing 
representatives  thereto,  and  sending  such  exhibits  to  the 
World's  Columbian  Ivxposition  as  will  most  fitly  and  fully 
illustrate  their  resources,  their  industries, and  thcirprogrcss 
in  civilization. 

In  testimony  whereof  I  have  hereunto  set  my  hand  and 
caused  the  seal  of  the  United  States  to  be  affixed. 

Done  in  the  City  of  Washington   this  twenty-fourth  day 


of  December,  one  thousand  eight  hundred  and  ninety,  and 
in  the  independence  the  one  hundred  and  fifteenth. 

[Seal.]  Bentamin  Harrison. 

By  the  President: 

James  G.  Blaine,  Secretary  of  State. 


Electrical  Units  of  the  Present  and 
Future.^ 

By  Prof.  Frajtcis  B.  Crocker. 

The  subject  of  my  lecture  is  unfortunately,  but  necessa- 
rily, a  dry  and  somewhat  difficult  one.  My  only  excuse 
for  presenting  it  to  you  is  the  fact  that  it  is  certainly  a  mat- 
ter of  fundamental  importance,  and  also  that  it  is  one 
about  which  most  electrical  men  are,  to  say  the  least,  not 
perfectly  and  clearly  informed.  It  is  a  matter  which  usually 
one  has  no  opportunity  to  learn.  When  most  of  the  men 
in  the  electrical  profession  obtained  their  education,  they 
picked  it  up,  so  to  speak,  as  there  were  no  regular  courses 
of  electrical  instruction.  In  picking  up  information  it  is 
usually  very  hard  to  get,  and  one  is  apt  to  postpone  it.  No 
time  comes  for  sitting  down  and  finding  out  how  the  elec- 
trical units  were  derived,  what  they  mean,  and  how  they  are 
related  to  each  other,  etc.,  etc. 

The  complicated  and  unnattractive  condition  of  the  sub- 
ject of  electric  units  is  partly  due  to  the  fact  that  it  is  a 
growth,  and  partly  due  to  the  fact  that  it  is  naturally  and 
inherently  a  heavy  subject.  If  to-day  a  system  of  units 
were  to  be  devised,  it  would  probably  not  be  the  present 
one.  But  the  best  system  that  could  be  devised  would  be 
difficult  and  complicated 

The  matter  of  electrical  units  and  electrical  measure- 
ments is  precisely  similar  to  all  other  measurements.  What 
is  true  of  electrical  measurements  is  true  of  others;  in  fact, 
electrical  measurements  are  derived  directly  from  ordinary 
measurements.  If  we  go  back  historically  to  the  origin  of 
the  subject,  we  find  that  in  ancient  times  men  did  not  re- 
quire exact  measurements.  Numerous  facts  were  presented 
to  the  view  then  as  now,  but  men  were  satisfied  with  rough 
ideas.  For  example,  even  at  the  present  time  we  know  a 
physical  fact  just  as  well  whether  we  measure  it  or  not.  I 
know  the  existence  of  the  Hudson  River  or  the  Capitol  at 
Washington,  just  as  well  whether  I  measure  it  or  not.  I 
think  that  is  a  point  that  is  not  generally  realized — the  fact 
that  we  may  perfectly  and  clearly  know  a  thing  without 
measuring  it,  although  physicists  are  apt  to  think  that  un- 
less we  measure  it  we  know  nothing  about  it.  But  as  soon 
as  we  come  to  definite  work,  either  in  science  or  commerce, 
measurement  is  everything,  and  the  mere  existence  of  the 
thing  is  of  little  consequence  compared  with  its  value.  For 
example,  in  the  case  of  a  steam  ergine,  the  whole  question 
is  whether  it  is  one  or  twenty  or  a  thousand  horse-power. 
Its  mere  existence  is  not  important,  and  no  one  would  buy 
a  steam  engine,  or  think  of  considering  a  steam  engine, 
except  in  the  most  careless  way,  without  knowing  its 
power.  It  depends  on  circumstances  whether  we  need 
measure  a  thing  or  not. 

To  measure  quantities  of  any  kind  some  unit  is  needed. 
In  the  crude  ancient  days  that  I  referred  to,  the  roughest 
kinds  of  units  were  sufficient.  The  length  of  the  king's 
foot,  of  a  barleycorn,  or  the  side  of  some  temple,  or  a  stone 
in  a  pyramid,  or  something  of  that  sort,  were  quite  good 
enough  for  a  unit.  In  fact,  nothing  better  was  needed. 
But  as  soon  as  the  exact  sciences  developed  astronomy,  me 
chanics  and  other  branches  of  science,  and  when  commerce 
became  more  important  and  definite,  the  necessity  for  some 
more  exact  unit  arose.  The  rough  units  that  I  refer  to  are  not 
only  rough,  but  they  are  arbitrary.  They  might  just  as 
well  select  some  other  king's  foot  or  some  other  stone  in 
the  pyramid,  instead  of  the  particular  one  selected.  The 
more  exact  requirements  of  advanced  work  at  first  only  re- 
quired definite  standards.  Therefore  the  standard  yard 
and  the  standard  quart  were  adopted,  but  they  were  arbi- 
trary. Some  person  decided  what  that  should  be  and  they 
were  carefully  made  and  deposited  in  the  national  archives, 
and  exact  copies  of  those  were  made  and  sent  around  to 
various  poin's,  and  they  became  in  some  cases  the  legal 
standards. 

Standards  can  be  adopted  by  custom  or  by  law.  Some 
of  the  standards  in  common  use  are  legalized  and  some  are 
not.  One  or  more  of  our  most  common  standards  have 
not  been  legalized. 

So  far  they  had  merely  arbitrary  units.  The  quart  bore 
no  relation  to  the  yard;  the  yard  bore  no  relation  to  the 
second,  and  neither  of  the  three  bore  any  simple  relation 
to  any  other  unit.  That  is  to  say.  the  fraction  representing 
the  relations  between  the  two  would  have  several  decimal 
places.  But  nevertheless  each  was  definite  in  itself.  The 
standard  yard  was  a  definite  length  of  metal  and  carefully 
preserved.  Therefore,  it  was  as  exact  as  any  unit  can  pos- 
sibly be,  but  it  had  the  disadvantage  of  having  no  simple 
relation  to  any  other  unit,  and  when  we  pass  from  yards  to 
quarts  and  from  quarts  to  pounds,  etc.,  we  have  no  con- 
venient way  of  translating  the  quantities.  We  are  obliged 
to  use  very  awkward  figures,  What  is  needed  is  an  «/' re  ■ 
/u/e  sys/fPi  in  which  the  units  bear  exact  and  easily  re- 
membered relations  to  each  other.  That  is  the  essence  of 
what  is  called  the  absolute  system.  But  it  happens  that 
an  absolute  unit  is  a  very  hard  thing  to  obtain.  It  is  im- 
possible to  look  about  and  lind  a  standard  length  that  is 
derived  from  any  source  that  is  unquestionable.  It  is  a 
matter  of  judgment  and  choice,  and  nothing  seems  to  be 
very  satisfactory  for  the  purpose. 

The  waves  of  light  would  seem  to  be  one  of  the  most 
definite  and  one  of  the  most  ideal  sources  of  a  system  of 
units.  l'>nch  particular  point  of  the  spectrum  has  a  definite 
wave  length,  and  it  also  has  a  definite  wave  rate  That 
would  give  us  a  unit  of  length  and  a  unit  of  time,  and  from 
one  single  phenomenon  we  could  get  two  units.  But  when 
the  absolute  s)stcm  was  established,  wave  length  and  wave 
rate  was  not  understood;  and  if  you  will  consider  the  thing 
for  a  moment,  you  will  see  that  it  is  almost  impossible  to 
think  of  any  absolute  unit— anything   that  will  be  as  true 
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in  Asia  as  it  is  in  A.merica,  and  also  as  true  a  thousand 
years  hence  as  it  is  to-day.  That  is  what  an  absolute  sys- 
tem requires.  They  simply  selected  the  best  absolute  unit 
tbey  could  get,  and  they  were  forced  to  take  a  unit  based 
on  the  size  of  the  earth.  But  this  is  not  a  good  unit  on  ac- 
count of  the  difficulty  of  measuring  the  earth.  It  is  so 
large  that  it  is  extremely  difficult  to  measure  it.  The  first 
question  in  this  system  of  absolute  units  is,  what  units  have 
we  got  to  determine.  This  is  largely  choice,  and  it  so 
happens  that  if  we  fix  a  few  units  we  fix  all  (he  others. 
The  others  can  easily  be  derived.  The  three  facts  in  na- 
ture which  are  supposed  to  be  absolute,  and  that  philoso- 
phers look  upon  as  the  three  fundamental  conditions  of 
existence  and  thought,  are  time,  space  and  matter.  These 
three  facts  are  supposed  to  be  fundamental,  and  everything 
else  is  a  combination  of  them.  This  may  be  true,  or  it 
may  not  be  true;  but  so  far  as  matter  is  concerned,  it  is  a 
question  whether  there  is  such  a  thing  at  all.  It  is  impos- 
sible to  know  of  it  directly.  We  only  know  of  matter 
through  force.  For  instance,  when  we  take  a  brick — one 
of  the  most  tangible  things  we  can  think  of — the  reason  we 
know  that  it  contains  matter,  or  think  that  we  know  that  it 
contains  it,  is  that  it  is  rigid,  which  is  entirely  due  to  the 
force  of  cohesion  of  its  particles.  One  can  quibble  about 
this  forever  as  with  most  other  metaphysical  questions,  and 
it  really  does  not  make  much  difference  either  way.  The 
existence  of  matter  may  be  somewhat  questionable,  but  of 
course  there  is  something  there  that  we  can  call  matter,and 
we  know  there  is  time,  and  we  know  there  is  space. 

Therefore,  time,  space  and  matter  were  selected  as  the 
fundamental  quantities,  and  it  was  necessary  to  find  a  unit 
for  each. 

Taking  space  or  length,  which  amounts  to  the  same 
thing,  as  the  first,  they  began  by  measuring  the  circum- 
ference of  the  earth,  or,  rather,  a  quarter  of  it — the  earth's 
quadrant — which  is  the  distance  from  the  pole  to  the  equa- 
tor. Of  course,  the  actual  distance  from  the  pole  to  the 
equator  was  not  measured;  they  measured  one  degree  of  it, 
and  calculated  from  that.  These  measurements  were  car- 
ried on  with  the  utmost  care.  It  took  months  and 
months  of  the  most  careful  work  to  make  them.  The 
metal  bars  were  laid  on  the  ground  perfectly  hori- 
zontally. The  temperature  had  to  be  carefully  taken. 
The  bars  had  to  be  exactly  in  contact,  that 
is  just  touching  each  other — not  enough  pressure  to  pro- 
duce any  strain.  It  would  probably  take  days  to  travel  a 
few  hundred  feet,  and  to  travel  60  miles  and  make  an  exact 
measurement  of  that  sort  and  expect  to  come  out  wit  bin  a 
few  inches,  would  require  exceedingly  careful  and  pro- 
tracted work.  Unfortunately,  an  error  was  made  that 
would  not  be  of  consequence  in  anything  else,  but  in  the 
case  of  a  foundation  of  a  system  of  units  it  amounts  to 
something — about  one  one- hundredth  of  one  per  cent  Nev- 
ertheless, from  that  measurement  the  unit  was  determined. 
But  the  question  arose,  what  fraction  of  the  earth's  quad- 
rant to  take  as  the  unit.  Of  course,  it  must  be  a  round 
number,  A  ten-millionth  happens  to  be  about  equal  to  a 
yard.  A  one  hundred-millionth  would  be  too  small — 
about  four  inches.  One  is  a  little  too  small  and  the  other 
is  too  large  a  convenient  unit  of  length.  The  foot,  which 
is  a  very  convenient  unit  of  length,  is  between  the  two, 
but  unfortunately  the  earth  didn't  lend  itself  to  this  sys- 
tem of  units.  They  chose  the  larger  one,  and  made  the 
meter  the  standard  of  length.  Tbe  meter  is  simply  one 
ten-millionth  of  the  earth's  quadrant,  as  measured  by  the 
French  authorities.  They  made  exact  copies  of  it,  and 
deposited  it  in  Paris,  which  is  the  center  in  regard  to  metric 
matters,  and  the  various  national  governments  are  sup- 
plied with  exact  copies  of  the  standard.  An  exact  copy 
was  sent  to  the  United  States  not  much  more  than  a  year 
ago,  It  was  opened  by  the  President  of  the  United  States 
in  the  presence  of  the  officers  of  the  government,  and  was  a 
matter  of  considerable  importance. 

Having  the  meter,  the  question  was  to  get  a  unit  of  weight. 
The  unit  of  weight  may  easily  be  gotten  by  cubing — that 
is,  making  a  volume  from  the  unit  of  length  and  filling  it 
with  water.  But  a  cubic  meter  of  water  would,  of  course, 
be  too  large  for  a  unit  of  weight,  as  it  weighs  about  a  ton, 
so  a  fraction  of  it  was  taken  Here  again  a  choice  was 
necessary.  A  cubic  centimeter  of  water  was  selected  and 
called  the  gramme.  I  think  that  was  a  great  mistake,  be- 
cause a  centimeter  ts  a  very  small  thing,  and  has  tended  to 
bring  the  whole  system  of  absolute  units  into  disrepute. 
It  seems  so  small  that  it  is  not  worth  considering.  I  think 
if  they  had  taken  the  decimeter,  the  tenth  of  the  meter,  as 
the  unit  of  length  and  the  cubic  decimeter  of  water  as  the 
unit  of  weight  we  should  have  very  much  better  and  more 
harmonious  units  A  meter  is  too  large,  and  a  gramme  too 
small.  The  unit  of  time  has  already  been  selected.  The 
second  is  simply  the  ordinary  second  that  is  used  in  calcu- 
lating time  all  over  the  world  and  is  also  a  very  small  unit. 
Thus  we  obtain  the  three  primordial  standards  of  length, 
mass  and  lime,  and  since,  for  scientific  purposes,  the  cen- 
timeter is  taken  instead  of  the  meter,  we  have  the  centi- 
meter, gramme  and  second  as  the  three  fundamental 
units  upon  which  is  based  the  C.  G,  S.  system  of  units. 
Theoretically,  and  probably  practically,  all  units  of  every 
kird,  present  and  fjture,  can  be  derived  from  these  three 
simple  fnudamental  units,  which  we  can  all  understand 
and  know  just  liow  they  were  obtained,  and  what  their 
values  are.  The  mechanical  units  are  very  easily  derived 
from  the  fundamental  units.  To  obtain  velocity,  we  divide 
length  by  time,  that  is  to  say,  we  do  the  same  as  in  any 
other  case,  when  we  say  so  many  miles  per  hour,  so  many 
feet  per  second,  etc.  Acceleration,  of  course,  is  the  in- 
crease of  velocity.  That  is  to  say,  it  is  distance  divided 
by  time,  which  is  velocity,  and  that  divided  by  time  again, 
because  if  we  incre  se  the  velocity  in  a  certain  time,  that 
is  acceleration.  Force  is  giving  acceleration  to  a  mass, 
which  is  the  Newtonian  principle  of  measuring  force. 
Work  is  simply  force  multiplied  by  distance,  which  again 
is  well  known  To  take  one  pound  and  lift  it  two  feet  re- 
quires two  foot-pounds,  and  soon.  The  electrical  units 
are  almost  as  easily  derived,  but  the  question  is  what  to 
start  with. 

There  are  two  fundamental  laws  of   electricity.     One  is 


January  3,  1891 


WESTERN     ELECTRICIAN. 


Coulomb's  law,  which  applies  to  static  electricity,  and  states 
that  a  certain  charge  of  electricity  attracts  or  repels  an- 
other certain  charge  with  a  force  directly  proportional  to 
the  product  of  the  quantities,  and  inversely  proportional  to 
the  square  of  the  distance.  In  former  times  static  electric- 
ity was  very  important.  The  old  books  were  full  of  dolls 
with  hair  standing  on  end,  pith-balls,  etc.  It  happens 
now  that  static  electricity  does  not  amount  to  much. 
There  is  no  force  in  it.  A  spark  passes  and  that  is  the  end 
of  it.  We  need  something  more  constant  than  that.  So 
when  electricity  is  to  be  used,  it  should  be  in  the  form  of 
current  which  lasts.  The  fundamental  law  of  the  electric 
current  is  that  of  Ampere,  which  states  that  a  current  af- 
fects a  magnet  in  proportion  to  the  strengths  of  the  mag- 
net and  of  the  current,  the  length  of  the  wire,  and  inversely 
proportionally  to  the  square  of  its  distance  from  the  mag- 
net. As  we  can  measure  the  length  of  the  wire  and  the 
square  of  the  distance,  hence  we  can  get  the  strength  of 
the  current.  But  this  involves  having  magnetic  units. 
Here  are  two  bar  magnets  supposed  to  be  exactly  alike.  If 
I  bring  the  north  poles  together  they  repel  each  other;  and 
if  the  magnets  were  delicately  suspended  on  silk  fibres, 
and  brought  within  a  unit's  distance,  and  the  repulsion 
between  them  accurately  measured  by  the  torsion  of  the 
fibre  or  by  balancing  them  against  some  other  known 
force — a  delicate  spring — then  I  would  find  how  many 
units  of  pole  strength  the  magnet  had.  To  get  a  unit 
magnetic  field  from  this  we  say  that  a  unit  pole  placed  at  a 
unit's  distance  produces  a  unit's  strength  of  field.  The  field 
is  the  thing  important  in  dynamo  machines  and  many  other 
practical  cases. 

To  get  a  line  of  force,  which,  by  the  way,  is  the  unit 
that  is  most  used  in  practice,  we  produce  unit  field  and  take 
a  unit's  area  of  it,  which  is  called  line  of  force.  It  is  to  a 
certain  extent  arbitrary,  but  it  is  definite,  nevertheless, 
and  that  is  the  line  of  force  that  we  use  so  much.  We  read 
of  it  in  text-books,  and  even  in  the  daily  papers. 

To  return  to  measuring  the  current.  We  take  a  unit 
pole  and  when  it  has  a  unit  of  force  exerted  on  it  by  unit 
length  of  a  current  at  a  unit's  distance  and  a  unit  length, 
then  it  is  a  unit  current.  Thus  we  pass  from  the  quadrant 
of  the  earth  to  the  unit  of  the  current  by  several  simple 
steps,  each  one  of  which  is  easy  to  understand  and  each 
one  of  which  is  perfectly  logical  and  follows  directly  from 
the  previous  one. 

From  current,  which  is,  in  my  opinion,  the  fundamental 
unit  of  useful  electricity,  we  obtain  quantity  of  electricity. 
Quantity  of  electricity  is  simply  the  amount  of  electricity 
that  flows  in  a  unit  current  for  a  unit  time.  Now,  electro- 
motive force  is  about  the  most  troublesome  one  of  these 
units.  It  means  the  tendency  for  electricity  to  produce  a 
current  and  do  work.  Therefore,  electromotive  force 
multiplied  by  quantity  of  electricity  would  give  you  the 
work.  If  I  have  a  certain  electromotive  force  and  one 
unit  of  quantity  I  will  have  a  certain  work  that  will  be 
measured  by  the  electromotive  force.  It  is  exactly  like 
steam.  I  can  have  lOo  pounds'  pressure  of  steam  and  one 
cubic  foot  of  steam;  I  will  have  a  certain  amount  of  work 
If  I  have  two  cubic  feet  of  steam  at  the  same  pressure  I 
will  get  twice  the  work.  Conversely,  if  I  have  50  pounds' 
pressure  and  two  cubic  feet  I  will  have  the  same  amount 
of  work  practically — a  little  less  in  the  case  of  steam — as 
if  I  had  100  pound  pressure  and  one  cubic  foot. 
In  other  words,  the  products  of  the  pressure  or  electromo- 
tive force  by  the  quantity  is  the  work.  Therefore,  to 
get  the  electromotive  force  divide  the  work  by  the  quantity. 

Ohm's  law  gives  the  resistance  as  equal  to  the  electromo- 
tive force  divided  by  the  current,  these  last  two  being 
known.  From  here  on  the  derivation  of  the  rest  of  the 
units  is  a  mere  clerical  matter.  For  example,  taking  ca- 
pacity as  the  next  unit,  we  find  it  equal  to  quantity  divided 
by  potential,  that  is,  the  unit  of  capacity  will  hold  a  unit 
(juantity  at  a  unit  potential.  Work,  as  I  have  already  ex 
plained  above,  is  equal  to  potential  times  quantity.  Power 
is  rate  of  work  :  Therefore  potential  multiplied  by  current, 
quantity  per  second,  is  power. 

We  come  now  to  self-induction. 

Self-induction  is  somewhat  unfamiliar,  nevertheless,  it 
is  becoming  important.  Self-induction  in  telephone  work, 
aerial,  underground  and  submarine  lines,  dynamo  arma- 
tures, dynamo  field  magnets,  transformers  and  other 
alternating  current  apparatus,  are  all  practical  cases  of 
self-induction.  We  should  consider  self-induction  almost 
as  much  as  resistance  We  have  not  done  so  heretofore, 
but  that  is  no  reason  why  we  should  not  in  the  future. 

It  happens  that  there  are  several  ways  of  defining  self- 
induction,  but  the  best  way,  I  think,  is  to  consider  it  as  a 
counter  electromotive  force.  That  is  to  say,  when  I  send 
a  telephone  current  through  an  electromagnet  the  latter 
reacts  against  the  current.  When  the  current  tries  to  go 
through,  the  magnet  tries  to  oppose  it.  Therefore,  the 
best  way  to  define  the  imit  self-induction  is  to  say  that  it 
gives  a  unit  counter  electromotive  force  when  there  is  a 
unit  change  of  current  in  a  unit  time.  The  ordinary  way, 
however,  of  deriving  this  unit  is  to  multiply  resistance  by 
time.  That  seems  lo  be  an  odd  way  of  getting  at  it,  but 
what  it  means  is  this:  That  self-induction  is  the  apparent 
increase  in  resistance  that  we  get  when  we  try  to  pass  a  cur- 
rent through  a  circuit.  If  I  put  a  current  through  the  field 
magnet  of  a  dynamo  machine,  it  will  take  some  time  be- 
fore it  reaches  its  full  strength.  The  magnet  will  resist 
the  current  very  much  more  than  the  mere  resistance  of  the 
wire,  if  it  were  stretched  out  in  a  straight  line,  due  to  the 
fact  that  it  is  formed  in  a  coil  around  a  piece  of  iron.  But 
after  the  current  got  flowing,  so  to  speak,  then  self  induc- 
tion ceases  to  exist.  It  only  occurs  when  a  change  is  taking 
place. 

The  absolute  units  have  no  names,  they  arc  simply  desig- 
nated as  absolute  units  of  electromotive  force,  resistance  or 
quantity,  as  the  case  may  be.  This  means  that  they  are 
derived  directly  from  the  centimetre,  gramme,  and  second, 
and  "dimensions"  of  units  arc  mathematical  ways  of  ex- 
pressing how  these  fundamental  quantities  enter  each  unit. 
Some  of  them  involve  all  three  of  these  t|uantities.  some  in- 
volve two,  and  some  only  one.  Take,  for  instance  area. 
Area  is  I,  square;  that  is,  the  square  of  the  length;  for  ex- 


ample, a  foot  square  is  an  area.  Volume  is  L  cube  Ve 
locity  is  L  divided  by  T.  That  is,  it  is  L  multiplied  by  T 
to  the  minus  one  power.  This  enables  us  to  put  them  all 
on  the  same  line  for  convenience. 

We  come  now  to  the  practical  units.  Every  one  of  these 
absolute  units,  derived,  as  I  said,  are  either  so  small  or  so 
big  that  they  are  not  useful. 

It  was  necessary  to  take  a  certain  number  of  a  fraction  of 
an  absolute  unit.  In  the  case  of  resistance  they  took  such 
a  number  of  absolute  units  in  round  numbers  as  would 
most  nearly  approach  the  Siemens  unit  which  had  been 
used  before  and  it  happened  to  be  lo'-*  absolute  units,  which 
means  that  a  billion  of  these  little  bits  of  absolute  units 
will  make  one  ohm  the  practical  unit  of  resistance,  naming 
it  after  the  discoverer  of  Ohm's  law  and  establishing  the 
precedent  of  naming  all  the  electric  units  after  distinguished 
electrical  scientific  men,  which  rule  has  been  followed  with- 
out exception  to  the  last  unit.  They  call  10*,  that  is,  100,- 
000,000  absolute  units  of  electromotive  force,  a  volt.  That 
approximated  most  closely  in  round  numbers  to  the  Daniell 
cell  which  had  previously  been  used  as  the  unit  of  electro- 
motive force.  They  selected  the  nearest  units  to  the  two 
units  already  in  existence,  and  having  fixed  those,  theoreti- 
cal value  of  the  ampere  followed.  It  is  one  thing  to  se- 
lect how  many  practical  units  you  will  have  in  one  practical 
unit  and  it  is  another  thing  to  determine  it.  The  whole 
system  could  have  been  originated  without  making  a  single 
experiment.  The  ampere  can  be  determined  experiment- 
ally very  much  more  easily  than  the  volt  or  ohm,  as  I  said, 
by  balancing  the  effect  of  the  current  on  the  magnet  with 
some  known  force.  Now,  it  happens  that  we  know  the 
force  of  the  earth's  magnetism.  It  is  not  at  all  difficult  to 
find  out  by  suspending  a  magnet,  determining  its  time  of 
swing  and  moment  of  inertia.  Having  determined  the 
earth's  magnetism,  all  you  haye  to  do  is  to  balance  the  cur- 
rent effect  on  a  magnet  with  the  earth's  effect  on  it,  and 
knowing  the  earth's  effect  we  know  the  current's  effect  and, 
therefore,  know  the  value  of  the  current,  which  is  the 
whole  principle  of  a  tangent  galvanometer. 

Thus  the  tangent  galvanometer  will  give  us  the  value  of 
the  current  in  absolute  units  and  if  we  take  10—'  of  these 
we  get  the  value  in  amperes.  This  is  because  the  volt  is 
10*  and  the  ohm  10''.  Therefore,  dividing  one  by  the 
other,  in  Ohm's  law,  we  obtain  lo^  Having  arrived  at 
the  current  absolutely,  we  can  also  determine  how  much 
metal  a  current  will  deposit.  But  we  cannot  calculate  it 
absolutely,  however  we  must  determine  it.  I  have  here 
the  exact  weight  of  silver  that  one  ampere  will  deposit  in 
one  hour.  It  was  carefully  weighed  by  the  assay  depart- 
ment of  the  School  of  Mines,  and  it  is  right  to  the  tenth 
of  a  milligramme  and  weighs  4.024S  grammes.  The  am- 
pere is  a  unit  that  is  easily  determined.  The  volt  and  the 
ohm  require  laborious  work  of  years,  and  the  original  ohm 
as  determined  by  the  British  Association  committee,  was 
about  i]  per  cent. wrong,  which  is  a  pretty  bad  mistake  for 
a  scientific  measurement. 

In  making  actual  standards  of  these  units,  the  volt  is  the 
most  elusive  one  of  all.  The  tangent  galvanometer  and 
the  silver  deposition  give  up  the  ampere  pretty  well,  and 
for  the  ohm  we  have  a  definite  coil.  But  the  volt  is  de- 
pendent on  standard  cells  containing  chemicals  that  are 
very  apt  to  change.  They  are  compounds,  and  they  are 
apt  to  decompose  or  change  in  their  composition. 

It  happens  that  the  unit  of  capacity,  the  farad,  is  a  very 
large  unit  and  we  have  to  take  a  millionth  of  it  to  get  a 
working  unit.  The  microfarad  is  the  standord  and  it  is  a 
pretty  good  sized  standard.  It  is  equal  to  the  capacity  of 
two  or  three  miles  of  the  Atlantic  cable.  It  would  contain 
the  same  quantity  of  electricity  as  two  or  three  miles  of 
Atlantic  cable,  and  it  would  take  a  thousand  Atlantic  cables 
to  equal  one  farad  in  capacity.  Therefore,  you  see  that 
what  is  called  the  "practical  unit"  of  capacity  is  very  im- 
practicable. The  reason  the  farad  is  so  large  is  that  we 
have  obliged  ourselves  to  define  units  in  terms  of  one  volt, 
one  coulomb,  etc.  Now,  with  static  electricity,  one  volt  is 
very  small.  Our  ordinary  static  charges  are  100  000  volts 
or  more;  for  instance  it  takes  about  100,000  volts  to  spark 
one  inch. 

Now  a  static  spark  to  jump  an  inch  is  not  a  particularly 
large  one.  These,  to  take  the  volt  to  determine  the  unit  of 
static  capacity,  make  it  necessary  to  have  a  tremendous  ca- 
pacity to  hold  our  coulomb  at  that  very  low  electrical  press- 
ure. 

I  would  like  to  point  out  that  we  have  "absolute  units" 
and  "practical  units,"  so  called.  I  put  both  of  these  in 
quotation  marks.  Absolute  units,  as  I  have  said,  are  not 
absolute;  they  are  based  on  an  arbitrary  dimension  of  the 
earth  incorrectly  measured.  Now,  practical  units  in  the 
same  way  are  not  practical,  because  we  have  one.  the  farad, 
that  is  r, 000  times  greater  than  the  greatest  practical  ca- 
pacity in  existence.  Therefore,  I  maintain  that  we  must 
have  a  third  system  of  units,  and  that  is  the  "working" 
units.  Vou  could  call  them  "commercial,"  but  the  objec- 
tion to  that  is  that  they  are  equally  used  in  the  laboratory  as 
in  commercial  work.  We  use  a  microfarad  in  the  labora- 
tory the  same  as  in  the  ofiice  of  a  telephone  or  cable  com- 
pany. Therefore,  they  are  not,  strictly  speaking,  commer- 
cial, but  they  are  -.oorkli/i,'  in  both  cases.  Sometimes  the 
working  units  agree  with  the  practical  and  sometimes  they 
do  not.  The  ampere,  coulomb  and  volt  are  the  same,  al- 
though in  telegraphy  we  use  the  milliampere.  Then  wc 
come  to  the  ohm.  That  is,  the  ohm  is  right  for  most  prac- 
tical work,  but  for  insulation  tests  we  have  to  use  a  meg- 
ohm. Nobody  thinks  of  giving  insulation  tests  except  in 
megohms.  Therefore,  for  that  class  of  work,  the  working 
unit  is  the  megohm,  and  not  what  is  called  the  practical 
unit. 

When  we  come  to  the  microfarad,  there  is  no  question. 
The  practical  unit  ceases  entirely  to  be  practical,  and  wc 
have  to  adopt  the  working  unit^  which  is  almost  entirely  dif- 
ferent. 

The  watt  is  a  convenient  unit  for  a  great  many  purposes, 
but  tvhcn  we  use  it  for  large  work  we  use  the  kilowatt, 
which,  by  the  way.  is  a  good  way  of  rating  dynamos,  be- 
cause it  is  fairly  near  a  horse  power. 

Then  we  come   down    to   the  last  of  all — the  henry,  the 


new  member  of  the  family,  and  it  is  a  question  whether  the 
working  unit  will  be  a  henry  or  a  millihenry.  I  did  think  of 
reducing  the  value  of  the  henry  lo-ruan  of  its  value  as  given 
in  the  table;  but  it  would  have  been  a  mistake,  for  the  reason 
that,  instead  of  having  its  value  one  second  multiplied  by 
one  ohm,  we  would  have  its  value  one  second  multiplied  by 
a  thousandth  of  an  ohm,  or  a  hundredth  of  an  ohm.  That 
would  be  destroying  the  simplicity  and  the  harmony  of  ihis 
system — a  feature  which  it  certainly  does  possess.  Every 
one  of  these  units  is  derived  from  every  other  one  in  the 
simple  ratio  of  one  to  one,  and  in  no  case  is  there  a  com- 
plex relationship  of  a  thousandth  or  ten  thousandth  or  any- 
thing of  that  sort.  You  see  that  the  coulomb  is  an  ampere 
multiplied  by  a  second,  a  volt  is  one  ampere  multiplied  by 
an  ohm,  a  farad  is  a  coulomb  divided  by  a  volt.  A  joule 
is  a  volt  multiplied  by  a  coulomb,  and  a  henry  is  a  second 
multiplied  by  an  ohm;  and  to  make  any  one  of  them  any- 
thing else,  would,  I  think,  be  a  mistake,  particularly  as  it 
would  have  been  the  only  exception  to  the  harmoniousness 
of  the  system. 

Fortunately,  the  henry  approximates  a  practical  value. 
For  example,  a  large  Edison  dynamo,  shunt  wound,  will 
run  up  to  one  or  more  hundred  henrys.  A  telephone  magnet 
will  be  between  y^J^  and  j'^  of  a  henry.  We  could  not  ex- 
pect that  to  be  a  very  large  value.  An  ordinary  relay  is 
several  henrys  in  value.  A  large  induction  coil  is  often 
1,000  or  more  henrys  in  value.  Therefore,  there  is  noth- 
ing preposterously  small  or  large  about  the  henry.  It  is 
about  right.  I  have  given  in  the  last  column  of  the  table 
the  actual  or  experimental  value.  That  is,  4.025  grammes 
of  silver  per  hour  is  the  ampere.  The  volt  is  .926  of  a 
Daniell  cell.  The  legal  ohm  is  106  centimetres  of  mer 
cury  one  square  millimetre  in  cross-section,  etc.  The  unit 
of  self-induction  is  equivalent  to  the  length  of  the  earth's 
quadrant.  Thus  we  see  that  often  starting  with  the  earth's 
quadrant  in  this  system  of  units,  to  obtain  the  fundamental 
units  of  length,  and  passing  through  all  the  mechanical 
units  and  the  electrical  units,  we  finally  get  back  to  the 
earth's  quadrant  again.  It  is  certainly  quite  remarkable 
and  striking.  It  is  a  fact,  nevertheless,  that  the  unit  of  self- 
induction  is  properly  represented  by  a  length  equal  to  the 
earth's  quadrant.  In  fact,  it  has  been  called  the  quad- 
rant and  was  so  called  by  the  Paris  Conference,  which,  I 
think,  was  a  g^eat  unfairness  to  American  electrical  men, 
both  living  and  dead,  because  certainly  America's  contrib- 
utors to  electrical  science  and  industry  have  been  fully  equal 
to  those  of  any  other  country,  and  if  England  has  the  fa- 
rad, joule  and  watt,  named  in  honor  of  her  distinguished 
electrical  scientists,  if  France  has  the  coulomb  and  am- 
pere, if  Germany  has  the  ohm,  and  if  Italy  has  the 
volt,  I  think  it  is  certainly  not  unreasonible  for  us  on  this 
side  of  the  Atlantic  to  ask  for  one  unit  to  be  named  after 
the  discoverer  of  self  induction,  Joseph  Henry. 

In  regard  to  future  units,  which  the  requirements  of  ad- 
vanced work  will  soon  necessitate,  we  need  the  unit  of 
the  strength  of  a  magnetic  field.  We  can  express  it  as  so 
many  lines  of  force  to  the  square  centimetre,  etc.,  but  that 
is  a  very  clumsy  way.  If  we  simply  call  it  one  Franklin,  it 
would  be  very  preferable  to  a  long  sentence.  We  all  have 
in  mind  the  naming  of  some  electric  unit  after  Franklin, 
but,  unfortunately,  Franklin  is  not  identified  with  mag- 
netic work.  He  is  identified  with  electrostatic  work,  but 
all  the  electrostatic  units  have  been  named.  But,  perhaps, 
his  name  may  be  adopted.  We  shall  certainly  require  within 
a  short  time  a  magnetic  unit  defining  the  number  of  lines  of 
force,  and  we  will  speak  of  a  field  as  so  many  units,  and 
we  will  have  a  name  for  it;  and  when  we  use  it  every  one 
will  know  what  we  mean.  The  naming  of  a  new  unit  and 
giving  it  its  value  and  deciding  what  it  shall  be,  are  very 
difiicult  questions.  An  error  might  cause  considerable 
trouble  and  loss  of  time  and  all  sorts  of  bad  results,  where- 
as, the  proper  selection  of  a  unit  would  greatly  facilitate 
work. 

This  treatment  of  units  is  necessarily  superficial,  and  all 
I  have  attempted  to  do  is  to  show  you  the  general  derivation 
of  them,  starting  at  the  very  first  conception  and  coming 
to  the  present  time  and  a  little  beyond.  In  fact,  by  giving 
you  some  inkling  of  what  the  probability  of  new  units  is. 


Increase  in  Cable  and  Telegraph 
Messages. 

In  speaking  of  the  growth  of  New  York  city  a  metropoli- 
tan newspaper  says;  The  increase  in  the  ocean  cable  and 
land  telegraph  facilities  during  the  decade  is  again  indica- 
tive of  the  growth  of  the  city  of  New  York,  for  the  entire 
system  is  tributary  to  and  greatly  dependent  upon  the 
metropolis.  In  iS3o  there  were  1S5.645  miles  of  cable  in 
existence.  In  1S90  there  are  2S3  917.  The  Western 
Union  and  Postal  companies  now  control  77B,';97  miles  of 
wires,  against  a  total  of  233,534  '"  1S80.  There  were 
10,077  ofiices  in  operation  during  iSSo,  but  their  number 
has  now  been  increased  to  22.382.  The  total  number  of 
messages  sent  over  the  wires  in  18S0  were  39. 512. 904.  but 
the  total  is  now  estimated  for  1890  at  83,784,627.  The 
receipts  for  1S80  were  $t6  827,948;  this  year  they  are 
$34,785,282.  The  profits  in  iSSowere  $7,383,379,  but 
during  the  present  year  they  arc  estimated  at  $10,123,298. 
The  expenses  for  iSSo  were  $8,498,293,  while  for  the 
present  year  the  estimate  is  $18,740,609,  The  expenses 
ten  years  ago  were  $8,498,567,  and  they  will  now  reach 
$I7,7-I'>,g26. 

The  Western  Union  company  has  absorbed  the  Balti- 
more i<:  Ohio  wires,  with  others,  and  the  Postal  company 
has  consolidated  the  remaining  opposing  lines.  Kew  of 
the  latter  were  in  existence  ten  years  ago,  but  the  Postal 
now  affilliates  and  controls  the  Bennett-Mackay  cables,  the 
Canadian  Pacific.  Commercial  Union,  North  American  and 
Pacific  Postal  lines.  The  Postal  Telegraph  company  is 
rapidly  extending  its  wires  to  the  Mississippi  and  the  Mexi- 
can border,  to  the  Pacific,  and  all  along  the  Atlantic  coast 
as  far  as  Nova  Scotia, 

The  newspaper  special  telegrams  have  increased  from 
41,000,000  words  in  1880  to  more  than  300,000,000  words 
in  1890.     It  is  a  matter  of  record  that  i'-j   1880  there  were 
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not  more  than  fifty  to  seventy-five  newspapers  in  the  en- 
tire country  that  got  any  specials  at  all;  now  there  are 
more  than  700  enjoyinsf  this  description  of  news  service. 
The  Associated  Press.  United  Press  and  similar  news  or- 
ganizations have  more  than  doubled  that  part  of  the  news- 
paper news  facilities.  Special  wires  are  now  owned  or 
leased  by  leading  newspapers,  which  increases  the  volume 
of  business. 

CORRESPONDENCE. 

New  York  Notes. 

New  York,  Dec.  27.— The  appointment  of  a  second 
rapid  transit  commission  by  Mayor  Grant  at  this  time  is  of 
special  interest.  The  action  was  taken  at  the  request  of  a 
number  of  influential  taxpayers.  The  fact  that  an  under- 
ground electric  railway  is  now  in  successful  operation  in 
London  is  significant.  William  Steinway,  who  worked  so 
persistently  on  the  last  commission  and  planned  a  route  for 
the  construction  of  an  underg^round  railway  to  be  operated 
by  electricity,  is  again  on  the  commission.  Although  the 
efforts  of  the  old  commission  amounted  to  little  practically, 
still  they  had  the  efifect  of  interesting  a  large  and  influen- 
tial number  of  citizens.  The  completion  of  the  under- 
ground railway  in  London  in  the  meantime,  and  its  success- 
ful operation  by  electricity  confirm  the  belief  of  Mr.  Stein- 
way that  electricity  can  solve  the  problem  of  rapid  transit 
underground. 

Louis  Sterne  of  the  Crown  Iron  Works  of  Glasgow,  one 
of  the  promoters  of  the  London  &  Southwark  subway,  has 
arrived  in  this  city  and  will  lay  before  the  rapid  transit 
commission  the  plans  and  general  outline  of  the  Greathead 
system  of  subway  construction.  Mr.  Sterne  reports  that 
when  he  left  London  ten  trains  were  running  continuously 
at  a  headway  of  from  two  to  three  minutes,  but  wert  unable 
to  accommodate  the  traffic.  He  says:  "The  tunnel  and 
trains  are  electrically  lighted;  there  is  no  fire  or  gas  in  the 
tunnel,  which  is  as  dry  as  a  match.  The  air  is  as  pure  as 
that  of  the  streets  " 

A  somewhat  sensational  story  of  the  execution  of 
Kemmler  is  told  by  a  discharged  convict  who  claims  to 
have  assisted  in  arranging  the  dynamos  and  other  appara- 
tus for  the  execution.  He  is  Charles  Losee  and  claims  to 
have  been  employed  as  a  practical  electrician  by  the  Brush 
and  the  United  States  Electric  Lighting  companies,  and  for 
that  reason  was  made  assistant  to  the  electrician  who  had 
the  execution  in  charge.  The  statements  of  Losee  cannot 
be  of  much  value,  as  he  has  been  a  "crook"  about  all  his 
life. 

The  suit  of  the  Automatic  Phonograph  company  against 
the  North  American  Phonographic  company  involves  the 
question  of  the  sale  of  phonographs  with  the  slot  attach- 
ment by  the  former  company.  The  Automatic  company 
has  given  a  $5,000  bond,  with  Charles  A.  Cheever  and 
George  S.  Kvans  as  sureties.  Their  qualification  has  been 
questioned,  and  Judge  Lacombe  in  the  United  States 
Court  has  granted  an  order  that  they  appear  for  examina- 
tion. 

The  gas  commission  has  agreed  to  accept  the  bids  of  the 
electric  lighting  companies  at  a  rate  of  forty  cents  per 
lamp  a  night.  There  are  1,386  lamps  to  be  lighted  and  the 
board  of  estimate  and  apportionment  inserted  an  item  of 
f  (jo  000  to  meet  the  expense. 

The  certificate  of  organization  of  the  Commonwealth 
company  was  filed  in  the  office  of  the  Clerk  of  Es- 
sex County  at  Newark,  N.  J.  The  incorporators  are 
George  Montague,  the  president  of  the  Second  National 
Bank;  Welcome  G.  Hitchcock  of  New  York,  and  William 
J.  Timer  of  Millington,  N.  J.  As  Mr.  Turner's  name 
often  appears  in  connection  with  the  Westinghouse  inter- 
ests it  is  assumed  that  the  other  interest  is  represented  by 
the  Westinghouse  capital.  The  capital  of  the  company  is 
$250,000  paid  in.  and  its  object  is  to  transact  a  gentral 
financial  business  in  connection  with  the  mining  interests 
of  Colorado. 

This  company  is  said  lo    be   an  important  element  in  a 
syndicate  t.p  control  the  gold  interests  of  a  certain   district 
in  Colorado.     All  of  the  mines  aie    now  united  under  one 
control  in  a  central  organization  having  a  capitrd   of   some 
{  12  000,000,  and  the  Commonwealth  company    will    man- 
age the  financial  affairs  of  the  trust.       One   serious  objec- 
on  to  the  mines  situated  in  this  part  of  Colorado  has  been 
he  lack  of  ptopcr  fuel  and  the  great  cost    of   procuring  it. 
It  is  now  proposed  to  use  electricity  as  a  motive  power. 
W.  IL  T. 

Cleveland,  O. 

Cl-KViiLAND,  O.,  I)cc  27.  — .A.  decision  in  the  prolonged 
litigation  between  the  Accumulator  company  of  New  York 
and  the  Brush  Electric  company  of  this  city  has  been  re- 
ceived from  Judge  Brown  of  Detroit,  the  recently  ap- 
pointed justice  of  the  United  States  Supreme  Court.  The 
main  details  of  the  case  arc  as  follows:  A  number  of  years 
ago  Camlllc  Faurc  obtained  a  patent   in  the  United  States 


for  a  secondary  battery.  About  the  same  time  Brush 
applied  for  a  patent  covering  substantially  the  same  appli- 
ance. Instead  of  filing  interference  papers,  as  is  customary 
in  such  cases,  the  Patent  Office  granted  Faure  the  first  patent 
and  subsequently  gave  the  Brush  company  asecond  patent, 
leaving  the  rivals  to  fight  the  matter  out  in  the  courts.  The 
Electric  Accumulator  company,  the  assignees  of  Faure, 
brought  action  against  the  Julien  Electric  company  of  New 
Yoik  for  infringing  the  patent  and  by  means  of  dropping  all 
their  claims  but  one  obtained  a  judgment  against  them, 
whereupon  the  Accumulator  company  filed  a  petition  pray- 
ing that  the  Brush  patent  be  adjudged  void  on  the  ground 
of  its  interference  with  that  of  Faure.  After  the  proceed- 
ings bad  been  in  progress  for  a  time  the  plaintiffs  wished 
the  case  dismissed,  but  Judge  Brown  overruled  the  motion, 
and  returned  the  case  for  a  final  hearing. 

The  Zanesville  electric  road  is  ready  for  business. 

Despite  the  heavy  snowdrifts  all  the  electric  roads  ran 
on  schedule  time.     Snow  plows  and  salt  did  the  work. 

The  work  on  the  Mt.,  A.  &  E.  P.  electric  road,  Cincin- 
nati, is  progressing  favorably.  A  concession  to  remodel 
the  old-fashioned  Ida  street  bridge  for  use  by  electrical 
cars  has  been  obtained  from  the  city  board.  When  finished 
this  will  be  the  second  electric  incline  plane  road  in.  the  city. 

Press  dispatches  made  quite  a  fuss  about  the  electric  rail- 
ways of  Cincinnati  during  the  snowstorms,  condemning 
the  double  trolley  system  altogether.  This  was  idle  talk. 
The  greatest  part  of  the  trouble  was  caused  by  an  accumula- 
tion of  water  at  depressions,  partially  due  to  a  thaw  and 
the  excessive  amount  of  salt  used  upon  the  grades,  thus 
submerging  the  motors  and  causing  short  circuits  upon  the 
connections.  Some  of  the  trouble  was  also  caused  by 
motors  plowing  through  deep  snow,  which  worked  its 
way  back  into  the  electrical  parts;  again,  the  snow  carried 
into  the  cars  by  the  passengers  melted  and  leaked  through 
the  floor.  The  trolley,  whether  double  or  single,  is  not 
responsible  for  the  irregularities.  The  burn-outs  were  not 
caused  by  too  much  current,  as  was  charged  by  Cincinnati 
papers.  During  the  storm  only  two  of  the  eight  genera- 
tors were  in  operation.  As  the  cars  were  running  slowly 
there  was  little  or  no  demand  for  current.  Individual  cars 
may  have  taken  an  excessive  amount  of  current  at  times 
when  they  were  plowing  through  heavy  snowdrifts. 

The  Fletcher  &  Fletcher  company  has  recently  secured 
the  agency  for  the  Card  motor  and  dynamo. 

The  Brush  company  is  devoting  a  large  share  of  its 
attention  to  the  production  of  the  outfit  of  the  Short  Elec- 
tric Railway  company,  whose  palace  cars  attract  a  good 
deal  of  attention.  One  of  these  cars,  which  is  now  ex- 
hibited, cost  $10,000.  R. 


Pittsburg,  Pa. 

Pittsburg,  Dec.  27. — A.  J.  Waring  of  the  Standard 
Underground  Cable  company  of  this  city  left  for  New 
York  last  night.  He  will  sail  for  Paris  in  a  few  days  to 
look  after  the  erection  cf  a  large  plant  there  for  the  manu- 
facture of  underground  cables  for  the  French  government. 
The  latter  is  placing  the  telegraph  lines  under  its  control, 
under  the  ground. 

When  the  plant  is  completed  it  will  be  able  to  turn  out 
about  one  million  five  hundred  thousand  dollars  worth 
of  cable  per  year.  The  company  is  also  negotiating  for  the 
building  of  a  plant  in  Berlin,  Germany. 

Since  December  27,  18S9,  fourteen  deaths  have  been 
caused  in  this  city  by  rapid  transit,  and  it  is  remarkable 
that  thirteen  of  these  deaths  occurred  on  lines  where  the 
cable  car  is  being  used,  while  only  one  person  was  killed 
by  an  electric  car.  In  the  latter  case,  however,  electricity 
had  nothing  to  do  with  the  accident  as  the  unfortunate 
victim  fell  beneath  the  wheels. 

To  overcome  a  great  deal  of  the  danger  of  rapid  transit, 
a  citizen  of  Allegheny  has  recently  obtained  a  patent  for  a 
new  device  which,  he  claims,  will  make  it  almost  impossible 
for  a  street  car  to  run  over  anybody.  This  invention  is  a 
pilot  or  fender  fastened  to  the  front  of  the  car  in  a  manner 
similar  to  the  pilots  now  in  use  in  the  front  of  cable  cars. 
It  differs  from  the  old  ones,  however,  in  that  it  extends 
from  the  bed  of  the  car  to  the  track,  and  reaches  back  a 
sufficient  distance  to  cover  the  wheels.  The  inside  is  a 
mass  of  springs,  which  work  automatically.  The  pilot  is 
balanced  so  as  to  yield  when  coming  in  contact  with  a 
person  or  any  other  object  on  the  track  in  the  front  of  the  car. 
I'rovision  is  also  made  for  its  yielding  upward  on  an  incline, 
and  also  lengthwise  of  the  car  when  a  heavier  object  is 
struck. 

The  operation  is  simply  that  when  a  lighter  object  is 
struck  the  fender  or  pilot  will  yield  upward,  but  if  a  person 
or  other  heavy  object  is  struck,  the  pilot  will  drop  to  the 
rails,  and  the  obstruction  will  be  thrown  out  clear  of  the 
wheels. 

The  fender  has  but  a  slight  movement,  in  an  inclined  di- 
rection and   when  it  comes   into  contact  with  an  object, 


either  heavy  or  light,  the  fender  will  rise  upward  and  on  an 
incline  upon  the  frame  at  one  side,  only  that  side  which  is 
struck,  and  at  an  angle  corresponding  with  an  angle  to 
which  the  rods  and  springs  are  disposed,  and  the  move- 
ment of  the  frame  to  which  the  tender  is  attached,  being  in 
a  horizontal  direction  and  lengthwise,  all  strain  upon  the 
rods  is  removed  and  will  therefore  yield  and  not  strike  a 
solid  blow. 

This  device  is  to  be  tried  on  some  of  the  local  roads  in  a 
day  or. so,  and  if  it  proves  to  be  as  satisfactory  as  the  in- 
ventor claims  it  is,  then  the  new  pilot  is  to  be  generally 
adopted  on  the  street  cars  in  this  city  and  Allegheny. 

E.  H.  H. 


Minneapolis,  Minn. 

Minneapolis,  Dec.  27. — Thomas  Lowry,  president  of 
both  of  the  Twin  City  Street  Railway  companies,  says  that 
no  consolidation  of  the  corporations  is  or  has  been  contem- 
plated. A  rumor  to  that  effect  recently  in  circulation  was 
based  upon  the  retirement  of  Col.  Earr  from  the  manage- 
ment of  the  St.  Paul  system,  and  the  election  of  C.  G. 
Goodrich  in  his  place.  Mr.  Goodrich  is  also  manager  of 
the  Minneapolis  system,  but  the  two  corporations  remain 
distinct  and  separate.  Mr.  Lowry  also  gives  out  the  infor- 
mation that  propositions  made  by  the  Minneapolis  com- 
pany to  the  Medicine  Lake  &  Golden  Valley  and  the  Rob- 
insdale  Electric  Railway  companies  for  the  operation  of 
the  latter  lines,  were  rejected.  Construction  matters  on 
these  lines  are  in  statu  quo  for  the  winter,  but  will  be  re- 
sumed as  soon  as  the  frost  is  out  of  the  ground. 

It  begins  to  look  as  if  the  Twin  City  electric  lines  were  to 
have  no  test  with  the  snows  this  winter.  The  streets  are 
still  clear  and  the  new  lines  run  like  clockwork.  They  are 
having  wonderful  patronage.  Street  car  travel  is  fully 
double  what  it  was  on  the  horse  car  lines.  The  transfer 
system  undoubtedly  has  much  to  do  with  the  increase,  but 
neatness  of  accommodations  and  rapidity  of  transit  are 
important  considerations.  The  people  of  the  two  cities  are 
delighted  with  service  on  all  lines  which  are  complete. 
The  travel  on  the  interurban  line  does  not  diminish,  and 
new  motors  are  constantly  being  added  to  the  equipment. 
Joseph  Gluba  has  brought  suit  against  the  Great  North- 
ern Railway  company  for  $5,000  damages.  He  owns 
property  abutting  on  Washington  avenue  where  the  new 
Great  Northern  bridge  is  going  in.  This  suit  is  of  import- 
ance to  the  Minneapolis  Street  Railway  company,  because, 
with  others  of  a  similar  nature,  it  will  prevent  the  comple- 
tion of  the  bridge  and  consequently  retard  the  work  of  the 
railway  company.  Every  car  line  leading  into  North  Min- 
neapolis crosses  at  that  point  and  the  inconvenience  is  con- 
siderable. It  is  impossible  for  the  company  to  establish 
any  time  schedule,  and  the  operation  of  many  lines  is  de- 
ranged in  consequence  of  it. 

Chas.  T.  Chapman,  as  guardian  of  an  eleven -year-old 
son,  has  brought  suit  against  the  Minneapolis  Street  Rail- 
way company  for  ^5.000  damages,  which,  it  is  claimed,  the 
boy  sustained  by  collision  with  an  electric  car  negligently 
handled.     The  accident  occurred  in  October. 

A  costly  miscalculation  has  been  made  in  the  equipment 
of  the  interurban  electric  line.  The  30  motor  cars  de- 
signed for  its  equipment  are  too  high  to  go  under  the  Chi- 
cago, Milwaukee  &  St.  Paul  company's  viaduct  over 
Washington  avenue.  Until  this  trouble  is  remedied  the 
miscellaneous  assortment  of  cars  now  in  use  on  this  line 
will  have  to  be  continued.  It  is  thought  the  grade  of 
Washington  avenue  at  that  point  will  have  to  be  lowered 
fourteen  inches. 

The  infringement  suit  of  the  Adams  Electric  company 
of  St.  Louis  against  the  Thomson-Houston  and  Sprague 
companies,  excites  no  apprehension  here.  It  arouses  much 
interest,  however,  in  street  railway  circles,  as  the  two  latter 
companies  have  furnished  the  entire  e(|uipment  of  the 
Twin  City  lines.  The  railway  companies  are  protected  by 
heavy  bonds,  and  therefore  give  little  serious  attention  to 
the  matter. 

A.  C.  Bowe,  a  Minneapolis  electrical  engineer,  has  been 
arrested  for  wiring  a  building  without  permit. 

Jacob  Moore,  a  St.  Paul  brick  builder,  was  killed  by  a 
University  avenue  motor  Saturday.  It  is  not  yet  developed 
where  the  fault  was,  if  any  existed.  This  is  the  second 
fatality  of  the  kind  since  the  electric  lines  have  been  put  in 
operation  in  the  Twin  Cities. 

W.  I).  Morse,  formeriy  with  the  Northwest  Thomson- 
Houston  company  of  St.  Paul,  has  established  electric 
supply  and  construction  works  at  Seattle,  Wash.,  in  com- 
pany with  F.  A.  W.  Hammond  of  London,  Eng.,  and  G. 
B.  Ellison  of  Cincinnati.  Mr.  Ellison  has  been  connected 
with  the  Brush  Electric  company  for  ten  years  and  Mr. 
Hammond  was  with  Ferranti  in  London, 

The  Edison  Light  iV  Power  company  has  installed  about 
a  hundred  and  fifty  of  the  Ward  arc  lamps  in  this  city, 
thirty-three  of  which  were  placed  in  the  main    powerhouse 
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of  the  Street  railway  company.     Among  the  isolated  plants 
recently  installed  by  this  company,  is  one  of  400  incandes- 
centsat  the  sawmill  of  the  H.  C.  Akeley  Lumber  company. 
N.  O.  F. 

Louisville,  Ky. 

Louisville,  Dec.  26. — The  New  Albany  Electric  Light- 
ing, Heat  &  Power  company  of  New  Albany,  Ind.,  has 
filed  articles  of  incorporation.  The  incorporators  are:  M. 
V.  Mallory,  Paul  Raising.  Solomon  Ruthenberg,  John 
Rauschenberger,  AV.  A.  Loaghmiller,  John  S.  Briggs  and 
Marcus  Ruthenberg.  The  capital  stock  is  |ioo,ooo. 
Property  has  been  purchased  and  contracts  for  buildings 
have  been  awarded.  There  will  be  no  trouble  in  getting 
the  right  of  way  along  the  streets  from  the  city  council,  it 
is  thought. 

Campbell  Scott,  who  was  in  charge  of  the  motor  and 
mining  department  of  the  Edison  General  Electric  com- 
pany's branch  office  here,  has  gone  to  Cincinnati  to  take 
charge  of  a  branch  office. 

The  New  Albany,  Ind  ,  Gislight  company  has  one  dy- 
namo for  lights  in  successful  operation,  and  a  second  ma- 
chine will  be  installed  at  once.  The  third  will  be  received 
in  a  few  days. 

The  ordinance  providing  for  lighting  the  business  por- 
tion of  this  city  by  electric  light  by  coQtract  with  the  Louis- 
ville Gas  company,  has  been  referred  to  the  finance  com- 
mittee in  the  General  Council  for  the  tenth  time. 

The  Postal  Telegraph  company  will  be  ready  to  begin 
business  here  January  i.  The  company  now  has  its  wires 
at  Fourteenth  street,  but  has  to  secure  from  the  general 
council  the  right  of  way  along  Water  street  to  Third  street, 
and  thence  to  the  office  at  Third  and  Main  streets. 

At  Memphis,  Tenn.,  Saturday,  the  city  council  at  a 
special  meeting,  passed  an  ordinance  ratifying  the  long 
disputed  contract  with  the  Consolidated  Street  Car  com- 
panies of  that  city,  which  were  purchased  about  a  year 
ago  by  a  syndicate  of  capitalists,  headed  by  C.  B.  Holmes 
of  Chicago,  for  $1,000,000.  The  company  engages  to 
substitute  electricity  for  mule  power,  and  will  make  the 
change  not  later  than  April  i ,  next. 

The  new  Louisville  &  Jeffersonville  bridge  across  the 
Ohio  river  will  be  completed  not  later  than  Aug:ust  15, 
next.  A.  Banzand,  a  large  stockholder,  who  is  also  inter- 
ested in  the  firm  building  the  bridge,  has  said  that  the 
Jeffersonville  street  car  system  will  be  purchased  and  that 
an  electric  plant  will  be  put  in  at  that  city.  The  cars  will 
be  operated  over  the  bridge  by  electricity  and  the  system 
will  be  similar  to  that  now  in  operation  in  St.  Louis,  ex- 
cept that  the  cars  will  run  to  the  business  centers  as  well  as 
over  the  bridge.  J-  W.  L. 


Lincoln,  Neb- 


LiNCOLN,  Neb.,  December  26. — By  the  fifteenth  of  next 
month  Lincoln  will  be  a  well  lighted  city.  The  municipality 
has  contracted  with  the  Lincoln  Electric  Light  company 
for  sixty  electric  lights,  sixteen  of  which  will  be  burnt  all 
night.  The  city  will  pay  $10  a  month  for  half-night  lamps, 
and  $15  for  all-night  lamps,  making  a  total  monthly  exr 
pense  for  electric  light  of  :|68o. 

Work  has  begun  on  transforming  the  Capitol  Heights 
line  into  an  electric  system,  workmen  being  now  engaged 
in  erecting  poles  for  wires  and  bonding  the  rails. 

The  line  runs  in  close  proximity  to  the  Catholic  and 
Nyuka  cemeteries  and  Union  college.  The  line  will  be 
running  to  these  places  within  a  few  months.  This  done, 
only  one  block  remains  at  Thirteenth  street,  between  N- 
and  O.  to  connect  the  Capitol  Heights  and  City  electric 
lines,  making  fully  twelve  miles  from  Southeast  Lincoln  to 
Grandviewand  the  Episcopal  college  in  north  line. 

A  short  time  ago  the  North  Lincoln  ICIectric  Street 
Railway  company  made  a  bold  dash  for  the  possession  of 
right-of-way  along  the  western  extension  of  A  street  toward 
Cushman  Park,  evidently  to  head  off  the  Lincoln  Street 
Railway  company  which  had  already  put  in  a  track  across 
Salt  creek  on  that  thoroughfare,  just  west  of  First  street 
The  electric  people  put  down  double  tracks  on  A,  between 
First  and  Second,  just  east  of  the  bridge,  and  on  First  and 
Second  between  A  and  B.  The  ordinances  provide  that 
no  more  than  two  tracks  shall  be  permitted  on  any  street, 
and  the  electric  people  expected  that  by  putting  down  two 
tracks  themselves  they  would  prevent  their  competitors 
from  putting  down  any  and  thus  render  it  impossible  for 
them  to  secure  a  connection  with  their  uptown  lines.  Re- 
cently it  was  discovered  by  the  Lincoln  City  railway  people 
that  the  North  I>incoln  people  had  not  laid  their  tracks  in 
the  center  of  the  street.  They  had  located  the  double 
track  with  reference  lo  the  Salt  creek  bridge,  which  is  on 
the  section  line.  The  North  Lincoln  had  not  made  al- 
lowance for  the  jag,  and  their  track  was  therefore  not  in 
the  middle  of  the  street.  The  IJncoIn  City  people  there- 
fore  proceeded   at   once  loauietly   lay   track    along    the 


center  of  the  disputed  street  parallel  to  and  about  twenty 
feet  north  of  their  adversary's  tracks,  since  which  time 
work  has  been  actively  prosecuted  in  the  building  of  the 
proposed  Southwest  extension. 

An  ordinance  has  been  passed  calling  a  special  electicn 
for  the  purpose  of  granting  a  franchise  and  right  of- way 
through  the  streets  of  Lincoln  to  the  Lincoln  &  Lake  Park 
Electric  Railway  company. 

The  capital  stock  of  the  new  company  is  $250,000. 
The  incorporators  are  ;  Geo.  E.  Bigelow,  J.  H.  McMurty, 
K.  K.  Hayden,  J.  F.  Bush,  U.  B.  Comstock,  G.  A. 
Bush  and  D.  L.  Boace. 


Des  Moines,  la. 


Des  Moines,  Dec.  25. — The  new  station  of  the  Des 
Moines  Edison  Light  company,  but  recently  completed  and 
occupied,  is  a  model  of  neatness  and  beauty.  The  capaci- 
ty of  the  station  is  about  10,000  lights  at  present,  but  in 
planning  the  building,  room  has  been  left  in  every  depart- 
ment for  doubling  this  capacity.  The  electric  current  ib 
obtained  from  six  powerful  dynamos,  which  are  tun  by  two 
Williams'  compound  condensing  engines  and  a  Buckeye 
engine.  Especial  care  has  been  taken  to  protect  the  three 
boilers  from  becoming  filled  with  sediment.  The  water 
used  is  taken  from  the  river,  filtered  through  cobbles  and 
gravel  to  a  large  cistern,  thence  through  charcoal  filters  to 
two  auxiliary  boilers,  where  it  is  heated  to  boiling  heat, 
and  from  these  boilers  it  runs  in  an  absolutely  pure  condi- 
tion to  the  boilers  proper.  The  switch  boards  are  beauti- 
ful specimens  of  artistic  work.  The  street  system  of 
the  company  was  wholly  rebuilt  last  year.  The  plant, 
including  the  real  estate,  buildings,  machinery  and  street 
system,  has  cost  thus  far  $150,000. 

The  city  council  of  Ft.  Dodge  has  under  consideration  a 
proposition  for  the  sale  of  the  electric  light  plant  of  the 
Thomson-Houston  Electric  Light  company  in  that  city  to 
the  city.  If  the  deal  is  consummated  the  plant  will  be 
operated  in  conjunction  with  the  waterworks  plant,  now 
owned  by  the  city. 

The  Avoca  Electric  Light  &  Power  company  is  progress- 
ing finely  with  the  work  of  getting  the  plant  in  operation. 
The  power  house  is  finished,  and  the  work  of  setting  the 
poles  has  commenced.  Alton  also  has  quite  an  extensive 
plant  nearly  completed,  to  be  owned  and  operated  by  the 
city. 

The  Clinton  Electric  Railway  company,  recently  organ- 
ized and  whose  system  is  to  be  completed  during  the  com- 
ing summer,  has  been  induced  by  the  successful  use  of  the 
storage  battery  system  in  other  cities,  to  reconsider  its  in- 
tention to  use  the  overhead  wires,  and  will  operate  its  cars 
by  storage  batteries.  F.  ^L  C. 


THE    ELECTRIC  LIGHT. 

The  Hagerstown,  Md.,  Electric  company  has  increased 
the  capacity  of  its  plant. 

The  Brush  Electric  Light  &  Power  company,  Savannah, 
Ga,.  will  put  additional  machinery  in  its  electric  light 
plant. 

A  stock  company  will  be  organized  at  Rome,  Ga.,  it  is 
stated,  for  the  purpose  of  erecting  a  new  electric  light 
plant. 

George  Swan,  R.  R.  James,  E.  G.  Roberts  and  others  of 
Clifton  Forge,  Va.,  are  endeavoring  to  organize  a  stock 
company  to  erect  a  $25,000  electric  light  plant. 

The  Westinghouse  Electric  <S:  Manufacturing  company  is 
now  installing  a  central  station  alternating  current  electric 
lighting  plant  at  Berlin,  N.  H.  The  plant  will  commence 
operations  with  750  sixteen-candle  power  lights' capacity. 

The  Arkansas  Pass  Electric  Light  &  Power  company  of 
Arkansas  Pass,  Texas,  which  only  a  few  months  ago  started 
on  a  plant  of  500  ahernating  current  incandescent  lights, 
has  already  made  the  experience  that  electric  light  Is  what 
the  people  want,  and  that  they  will  have  it.  Hence  the 
company  has  also  added  an  arc  light  plant  to  hs  central 
station.  The  apparatus  operated  is  of  the  alternating  cur- 
rent system  of  the  Westinghouse  Electric  tS;  Manufacturing 
company  of  Pittsburg,  I'a. 

The  incandescent  electric  light  is  rapidly  supplanting  the 
gas  lamps  in  the  West.  The  Keokuk  Electric  Light  ^ 
Power  company,  of  Keokuk,  la.,  after  having  established 
a  central  station  electric  lighting  plant  of  the  Westinghouse 
alternating  current  system  last  year,  has  just  made  another 
contract  with  the  Westinghouse  Electric  &  Manufacturing 
company  for  the  supply  of  two  dynamos;  with  this  addi- 
tion, the  Keokuk  plant  will  have  a  capacity  of  2,250  l6- 
candle  power  lamps. 

The  present  Board  of  Aldermen  of  Fairbury,  III.,  has 
made  a  contract  with  H.  A.  Foster  &  Co.  to  furnish  Fair- 
bury  with  electric  light  for  five  years,  the  company  to  use 
arc  lights  on  the  streets  in  the  business  portion  and  in- 
candescent throughout  the  residence  part.  The  board 
also  has  passed  an  ordinance  giving  Foster  &  Co.  the  ex- 
clusive right  to  trect  pole  i,  wires  and  such  other  appliances 
in  the  streets  of  Fairbury  as  are  necessary  to  an  electric 
light  plant.  The  question  of  the  power  and  right  of  the 
board  to  grant  exclusive  franchises  is  being  discussed  by  the 


citizens,  and  so  far  the  sentiment  seems  to  be  evenly 
divided.  C.  C.  McDonald  has  started  a  plant,  and  is  now 
furnishing  some  of  the  business  houses  with  his  light, 
which  Foster  &  Co.  are  threatening  to  stop  through  an  in- 
junction. The  outlook,  therefore,  for  a  long  and  bitter 
legal  fight  is  good. 

The  Louisville  Electric  Light  company  of  Louisville, 
Ky.,  has  just  contracted  with  the  Westinghouse  Electric  & 
Manufacturing  company  for  the  third  increase  in  the 
capacity  of  its  alternating  current  central  station  electric 
lighcing  plant.  The  company  commenced  operations  about 
two  years  ago  with  a  plant  containing  Westinghouse  alter- 
nating current  apparatus  of  fifteen  hundred  lights' capacity. 
With  the  latest  addition  of  two  1 5oc-light  Westinghouse 
dynamos  the  plant  will  have  a  total  capacity  of  6000  six- 
teen-candle power  incandescent  lamps. 


THE  ELECTRIC  MOTOR. 

Efforts  are  being  made  at  Fort  Worth,  Tex  ,  to  organize 
a  stock  company  to  build  an  electrical  street  railway  to 
Brooklyn  Heights. 

The  Southern  Electric  Car  company  of  Roanoke,  Va  , 
has  been  organized  to  build  Black  electric  motors.  The 
capital  stock  is  $500,000. 

The  Oxford  Lake  company  has  decided  to  issue  $75,000 
of  bonds  to  change  its  dummy  line  to  an  electric  road,  and 
extend  it  through  Anniston. 

,  It  is  stated  that  New  England  parties  are  endeavoring  to 
secure  a  controlling  interest  in  the  Charleston,  S.  C,  City 
Railway  company,  with  a  view  to  converting  its  lines  to 
electrical  roads. 

The  Union  Passenger  Railway  company  of  Baltimore, 
Md  ,  has  secured  control  of  the  Baltimore,  Catonsville  & 
Ellicott's  Mills  Passenger  railway  and  intends  introducing 
some  method  of  rapid  transit.  An  electric  system  will 
probably  be  adopted. 

Residents  of  East  St.  Louis  are  clamoring  for  a  5-cent 
fare  over  the  Eads  Bridge  Electric  railroad  from  Third 
and  Washington  avenue,  St.  Louis,  to  East  St.  Louis.  An 
officer  of  the  company  was  asked  when  this  would  be 
granted.  He  said:  "When  East  St.  Louis  has  100,000 
people.  You  see  the  contract  between  the  bridge  electric 
railroad  people  and  the  Eads  Bridge  company  is  a  peculiar 
one.  Under  it  the  railroad  pays  over  40  per  cent,  of  its 
gross  receipts,  and  they  can't  get  enough  passengers  at 
present  to  enable  them  to  pay  expenses  at  5  cents.  But  I 
wouldn't  be  surprised  to  see  100,000  people  living  in  East 
St.  Louis  five  years  from  now.  Whenever  there's  enough 
business  between  the  two  towns  to  warrant  it,  the  rates  will 
come  down." 

The  electric  street  car  war  in  Ogden,  U.  T.,  has  resulted 
in  the  arrest  of  the  managers  of  both  companies.  About 
one  week  ago  H.  C.  Gilbert,  representing  the  Jarvis- 
Conklin  company  of  Kansas  City,  was  arrested  on  the 
charge  of  appropriating  the  newly  laid  track  of  the  new 
company,  in  contempt  of  an  order  from  the  district  court 
restraining  his  company  from  interfering  with  the  work  of 
its  rival.  Wednesday  H.  Henderson,  secretary  and  man- 
ager of  the  new  company  was  brought  before  United 
States  Commissioner  Perrin  as  a  witness  in  a  damage  suit 
against  the  Jarvis  Conklin  company  for  maliciously  inter- 
fering with  the  construction  of  that  company.  He  declined 
to  reply  to  questions  as  directed  by  the  commissioner,  and 
was  commitcd  for  contempt  in  default  of  bail. 

The  Carthage  (Mo.)  &  Twin  Cities  Electric  Railway  & 
Power  company  has  been  formed  with  a  capital  stock 
of  $150,000,  one-half  of  which  is  paid  up.  The 
incorporators  are  Maj  W.  B.  Myers,  Mai.  H.  H. 
Harding,  C.  O.  Hairington,  Joseph  Herrin,  G.  D. 
Sleeper,  C.  N.  Reynolds,  and  Albert  Cahn.  Mr. 
Reynolds  resides  at  Webb  City,  all  the  others 
at  Carthage.  The  object  is  to  operate  a  street  railway  in 
Carthage,  and  to  extend  an  electric  road  to  Webb  City  and 
Carterville,  nine  miles  southwest,  and  also  to  furnish  elec- 
tric power  to  the  several  mines  in  Carthage.  The  Carlhage 
horse  railway  lines  will  probably  be  absorbed  and  made  an 
electric  line,  and  three  miles  more  will  be  added  by  exten- 
sion in  the  town.  The  survey  to  the  other  towns  will  be  made 
at  once  and  the  work  pushed  as  weather  permits,  until  the 
lines  are  completed. 

A  dispstch  from  San  Antonio,  Tex.,  says:  T.  Delalieldof 
New  \*ork,  who  e  money  constructed  the  Alamo  electric 
car  line  from  the  center  of  the  cily  to  the  fair  grounds,  is 
in  San  Antonio.  He  said  to-day  that  it  was  his  intention 
to  immediately  begin  the  work  of  exlending  liis  line,  and 
to  continue  extension  until  the  city  is  given  another  wholly 
separate  and  independent  system  of  electrical  transporta- 
tion. Mr.  Delafield  holds  three  valuable  franchises  and 
his  business  here  is  to  induce  the  council  to  grant  the  fur- 
ther franchises  necessary  to  the  accomplishment  of  his  pur- 
pose. Men  will  b2  put  at  work  before  the  week  is  out 
building  to  the  cemeteries  and  to  Beacon  Hill,  a  north- 
western suburb.  These  lines  will  be  completed  in  ninety 
days.  Mr.  Delafield  applies  for  right  of  way  to  all  the 
railway  depots  and  to  government  headquarters,  and  will 
expend  $500,000.  When  his  work  is  finished  San  .'\ntonio 
will  have  more  miles  of  electric  road  than  any  town  in  the 
South. 

A  new  scheme  in  electrical  railroading  is  about  to  be  car- 
ried into  effect  in  Colorado.  The  company  interested  will  be 
known  as  the  Denver,  Lakewood  i.'v  Golden  Electric  Rail 
road.  The  road  to  build  and  equip  will  cost  about  $Soo  oco 
and  it  is  expected  it  may  be  completed  in  March,  1S91. 
The  main  line  is  to  be  fourteen  miles  long,  ard  a  ten-mile 
addition  is  contemplated  to  Lookout  Mountain  later.  The 
primary  power  will  be  obtained  in  a  veiy  novel  manner. 
Water  from  the  Clear  Creek  canyon  and  the  Welch  ditch, 
fed  by  the  melting  snows  of  the  Reeky  Mcunlaius,  will 
furnish    power  lo  operate  the  dynamos    furnishing     1,200 
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horse  power.  The  road  will  run  through  a  considerable 
unsettled  country,  but  the  opportunities  it  will  afford  for 
rapid  travel  will,  it  is  expected,  have  the  result  of  estab- 
lishing suburban  districts  rapidly  along  the  line.  No  defi- 
nite system  has  yet  been  decided  on,  but  it  is  contemplated 
to  equip  each  car  with  two  thirty-five  horse  power  motors 
capable  of  moving  twenty  miles  an  hour,  and  pull  loaded  tow 
cars  if  necessary  The  overhead  wire  will  offer  the  com- 
pany an  opportunity  to  furnish  power  to  outside  companies 
en  route  for  miscellaneous  purposes,  which  the  directors  of 
the  company  intend  taking  advantage  of,  as  it  will  un- 
doubtedly be  a  profitable  undertaking.  All  along  the  line 
incandescent  lights  of  high  candle  power  will  be  strung. 
Golden,  the  western  terminus  of  the  road,  is  favorably  situ- 
ated at  the  entrance  of  a  large  canyon  to  the  Rocky  ftlount- 
ains.  the  surroundings  of  which  are  very  picturesque.  This 
attraction  will  draw  many  tourists  thither,  who  will  use  the 
road  for  traveling,  a  considerable  source  of  profit  to  the 
railroad  company. 

An  exhibition  test  of  the  Baxter  electric  street  railway 
system  was  made  on  the  premises  of  the  company  in  Balti- 
more. December  27,  in  the  presence  of  a  large  number  of 
prominent  business  men.  There  were  present  at  the  test 
prominent  electricians  from  Baltimore,  Chicago,  New  York 
and  Boston, and  the  Baltimore  city  council  attended  in  a  body. 
The  test  was  successful  in  every  way.  A  special  train  con- 
veyed the  visitors  to  the  works,  and  luncheon  was  served 
on  their  arrival.  The  test  was  made  in  the  yard  of  the 
company  upon  a  circular  track  i-i6th  of  a  mile  long.  The 
advantages  claimed  for  the  system  by  the  inventor,  William 
Baxter,  are  a  noiseless  action  of  the  motor  due  to  the  slow 
speed  of  the  armature,  and  a  saving  of  power  due  to  the 
fact  that  the  armature  is  connected  directly  to  the  axle  of 
the  car.  The  armature  of  the  motor,  it  is  stated,  re- 
volves at  a  speed  of  275  per  minute.  The  car  used  at  the 
test  was  fitted  with  two  24-horse  power  motors.  These 
motors  weigh  1,500  pounds.  The  motor  is  so  planned  that 
ail  parts  are  easily  accessible.  The  gentlemen  who  con- 
ducted the  test  were  Mr.  Baxter  and  Superintendent  David 
E.  Evans.     John  Darley  was  in  charge  of  the  car. 


THE    TELEPHONE. 

It  is  announced  that  the  cable  of  the  Paris-London  tele- 
phone line  will  start  from  the  French  coast  near  Calais  and 
terminate  at  Dover  from  which  town  the  line  will  be  carried 
overhead  to  London.  The  apparatus  in  Paris  will  be  pro- 
visionally installed  at  the  Bourse,  and  will  subsequently  be 
installed  in  the  Hotel  des  Telephones  in  the  Rue  Gutenberg 
as  soon  as  that  building  is  completed.  The  telephone  will 
be  available  for  use  both  day  and  night,  including  Sunday, 
notwithstanding,  as  a  French  paper  says,  '"The  rigorous 
English  custom  which  desires  all  work  to  repose  on  that 
day."  It  is  believed  that  the  charge  for  conversation  will 
not  be  less  than  20  francs  for  five  minutes.  If  all  goes 
well  the  line  is  to  be  opened  on  the  15th  of   February. 


Personal   Mention. 


Gerald  E.  Fish,  electrician  of  the  Chicago  Arc  Light 
and  Power  company,  has  resigned  his  position  with  the 
lighting  company  to  enter  the  electric  railroad  field  in 
St.  Paul.  Mr.  Fish  is  well  known  in  and  about  Chicago 
on  account  of  his  connection  with  underground  electrical 
work.  His  first  experience  with  the  underground  dis- 
tribution of  high  tension  currents  was  during  his  connec- 
tion with  the  old  Badger  company,  of  Chicago,  in  1SS4 
Before  entering  the  service  of  the  Chicago  Arc  Light  and 
Power  company,  Mr.  Fish  traveled  in  the  capacity  of  ex 
pert  for  several  companies.  His  first  position  with 
the  Chicago  Arc  Light  company  was  at  old  "Slation  5," 
on  the  West  Side.  Three  years  ago  Mr.  Fish  was  ap 
pointed  electrician  of  the  company,  and  this  position  he 
held  until  the  time  when  he  ent-^red  upon  his  new  work. 
It  is  needless  to  say  that  all  Mr.  Fish's  friends  wish  him 
success  in  his  new  field.  On  Christmas  Eve  Mr.  Fish  was 
presented  a  handsome  gold  watch  by  the  employes  of  the 
Chicago  Arc  Light  and  I'ower  company. 


Miscellaneous   Notes. 

The  II.  Phillips  company  has  been  incorporated  in  Chi- 
cago, to  manufacture  gas  and  electric  fixturts;  capital 
stock,  $5,000;  incorporators,  D.  H.  Robbin,  E.  F.  Abbott 
and  George  S.  Baker. 

The  Northwestern  Electrical  Specialty  company  of  Chi- 
cago, capital  stock  $25,000,  has  been  incorporated  for  the 
manufacture  of  electrical  specialties;  incorporatois.  G.  L 
Kirkham,  M.  M.  Day  and  C.  P.  Chapman. 

The  Chicago  Battery  t<:  Traction  company,  of  Chicago, 
has  been  incorporated  with  a  capital  stock  of  $300,000, 
for  the  manufacture  of  electrical  apparatus,  machinery,  and 
appliances;  incorporators,  Frank  (J.  Holton,  II.  R.  Dur- 
kec,  and  Edward  Atfield. 

The  Electrical  Reminder  company,  Chicago,  has  organ- 
ized with  the  following  ofllccrs:  President,  John  P.  Barrett, 
vice-president  and  treasurer,  George  H.  Bliss;  secretary, 
George  G.  Carter;  general  manager,  Joseph  Angcll.  The 
capital  is  $25, Q<>o.  The  company  will  manufacture,  sell 
and  lease  electrical  apparatus  for  alarm  clocks. 

A  couple  of  months  ago  says  the  .SV/cc  am/  Leathct-  Re- 
pofler,  A.  Zwicrzchowski  came  from  France  to  introduce 
the  new  method  of  tanning  by  elcclricity.  M  X-wicrz- 
chowski  made  himself  and  his  errand  known  to  several  of 
the  lending  producers  of  leather  in  New  \'ork.  Me  was 
courteously  received  an  J  attentively  listened  to,  but  they 
would  go  no  further  than  to  propose  the  application  to  the 
invention  of  a  test  which  had  been  proposed  by  Jackson  S. 
Schullz  fourteen  months  before.  This  test  was  as  fol- 
lows: "Prepare  two  circular  revolving  vals,  Into  each  of 
the  vats  shall  be  placed  a  given  quantity  of  extract  lif]Uor, 
and  the  same  number  and  quantity  in  pounds  of  prepared 
sides.     In  short,    the   conditions  shall    in  all  respects  be 


equal.  To  the  one  vat  shall  be  added  the  electric  current 
and  to  the  other  there  shall  be  no  electric  current.  After 
revolving  these  vats  for  a  sufficient  time  to  tan  the  sides 
accompanied  by  electricity,  they  shall  be  taken  out.  If,  on 
examination,  the  sides  in  the  vat  which  has  not  had  the  ad- 
vantages of  electricity  should  require  more  time,  such  time 
shall  be  taken  and  credited  to  the  account  of  electricity." 
M.  Zwierzchowski.  finding  that  this  was  the  only  course 
left  to  him,  agreed  to  the  conditions,  with  the  proviso  that 
everything,  should  be  done  secretly,  and  that  each  witness 
of  the  examination  should  pledge  himself  in  advance  not  to 
disclose  what  transpired  unless  he  had  the  consent  of  all 
the  others  to  do  so.  Under  this  arrangement  the  experi- 
ment was  tried  at  the  factory  of  T.  P.  Howell  &:  Co.,  of 
Newark.  The  result  was  exactly  what  Mr.  Schullz  had 
anticipated.  It  was  shown  conclusively  that  the  revolving 
vat  which  was  not  subject  to  the  electrical  current  tanned 
leather  as  fast  and  as  well  as  the  other. 

The  cultured  East  seems  to  be  inclined  to  prevarication. 
"George  R.  Moore,  a  retired  mill  owner,"  says  a  Lowell 
correspondent  of  the  Boston  Herald,  "has  constructed  an 
electric  man  that  walks  about  with  ever}'  appearance  of  life, 
and  is  made  to  be  useful  as  well  as  ornamental,  by  pushing 
a  perambulator.  The  chair  over  which  he  presides  is  a 
light  wicker  work  affair,  like  those  of  a  half  grown  trotting 
sulky.  There  is  a  footboard,  which  is  used  for  carrying 
the  batteries  which  put  the  propelling  power  into  the  electric 
man's  muscles  of  wood  and  steel.  Ihe  man  stands  directly 
behind  the  chair.  There  is  a  pushing  bar  on  which  his 
neatly  gloved  hands  rest;  but  this  is  more  for  vanity  than 
utility.  The  action  of  the  feet  and  legs  is  remarkable. 
Each  foot,  as  it  leaves  the  ground,  rises  naturally  on  the 
toe,  with  the  same  springy  motion  that  is  characteristic  of 
Ihe  graceful  walk  among  men  and  women.  As  in  the  tak- 
ing of  the  foot  from  the  ground,  so  in  replacing  it  at  the 
end  of  the  step,  the  motion  is  free  from  jog  or  jar  and  is 
entirely  natural.  The  electric  man  is  provided  with  a  six 
horse  power  battery,  which  is  amply  sufficient  to  enable 
him  to  push  the  fattest  dowager  up  a  hill.  It  is  Mr. 
Moore's  intention  to  make  his  electric  man  polite  as  well 
as  useful,  and  to  that  end  his  right  arm,  which  is  said  to 
have  more  joints  and  bones  than  the  corresponding  mem- 
ber of  the  human  body,  will  be  so  arranged  that  he  can 
raise  his  hat  gracefully  as  he  receives  a  fare," 


Business  Mention. 


The  Commercial  Electric  company  of  Detroit,  Mich., 
has  recently  installed  incandescent  electric  lighting  plants 
for  the  following:  E.  S.  Fitch  t\:  Co.,  E.  J.  Hargraves  & 
Son,  Green  lS;  Bramen,  Edmund  Hall,  Rousfield  k.  Co., 
all  of  Bay  City,  Mich.;  P.  L.  Sherman  &:  Co  ,  of  Linwood, 
Mich.;  A.  J.  Douherty  of  Clare,  Mich.;  Peninsular  Car 
company  of  Detroit, and  is  now  putting  in  the  laboratory  of 
Parke,  Davis  &  Co.  500  incandescent  lights.  Both  the 
construction  and  supply  departments  are  doing  an  excel- 
lent business,  and  the  prospects  for  business  next  year  are 
very  favorable. 

The  Central  Electric  company  of  Chicago  has  ar- 
ranged a  new  set  of  offices.  On  account  of  the  increase  of 
its  business,  the  company  finds  it  necessary  10  have  the 
business  so  divided  that  each  department  will  be  in  charge 
of  some  one  person,  who  will  give  it  exclusive  attention. 
The  president  and  secretary,  under  the  new  arrangement, 
each  have  private  offices,  which  are  neat  and  attractive. 
The  appearance  of  the  salesroom  is  also  vastly  improved. 
An  unexpectedly  large  demand  has  arisen  for  the  new  Bain 
glass  and  break  insulators  recently  illustrated  in  these  col- 
umns. The  Central  Electric  company  has  just  received  its 
first  stock  order  of  these  articles,  and  reports  that  every  in- 
sulator was  sold  before  the  shipment  arrived.  These  in- 
sulators hive  a  very  practical  appearance,  and  construction 
men  speak  highly  of  them.  Orders  for  Okonite  and  im- 
proved Candee  wires  continue  to  multiply,  and  these 
standard  articles  seem  to  have  no  dull  seasou. 

The  growing  use  of  high  insulation  brackets  for  first 
rate  line  work  has  brought  about  many  improvements  in 
these  excellent  devices.  The  Electrical  Supply  company 
of  Chicago,  have  applied  for  patents  on  a  very  complete 
new  system  of  brackets  in  which  lightness  is  combined  with 
greater  strength  than  was  obtained  in  old  forms.  They 
are  more  convenient  to  apply,  neater  in  appearance,  and 
will  prove  more  serviceable  than  the  styles  they  supersede. 
The  Electrical  Supply  company  has  made  a  great  hit  with 
the  display  of  Geissler  tube  lights  which  they  have  given 
every  evening  of  late  in  the  windows  at  171  Randolph 
street.  On  one  side  a  slowly  revolving  tube  played  in  and 
out  at  the  center  of  a  slar-shaped  redector  and  the  ef- 
fect of  the  weaving  and  multiplying  patterns  was  very  fine, 
but  less  startling  than  the  sudden  Hashing  out  in  the  other 
window  of  strange  designs  in  mellow  blending  lights. 
Large  tubes  below  glowed  for  a  moment  in  marvelous 
pinks  and  purples.  The  letters  "E.  S.  Co.,"  blazed  up 
every  now  and  then  and  an  eccentric  wheel  of  variegated 
lights  spun  merrily  all  the  time.  The  sight  was  a  new 
one  to  most  of  the  numerous  observers,  who  stopped, 
almost  to  a  man,  to  investigate  the  matter. 


Electrical  Patents. 


Issued  December  23,  i8qo. 
■443,084.     Electric  Railway.     Edward    M.    Bentley,    New 
York,  N.  y. 

443.097-  Electric  Street  Light  George  M.  Kim,  Alle- 
gheny,  I'a. 

443,111.  Printing  Telegraph.  Frank  B.  Rac,  Chicago, 
III. 

443,134.  Printing  Telegraph  Samuel  V.  Essick,  Brook- 
lyn, N   Y, 

The  first  claim  is  given: 

"In  a  printing  telegraphic  receiver,  a  type-wheel 
driven  by  a  train  of  gearing,  a   paper-carriage   having 


advancing  and  restoring  mechanism,  and  a  releasing 
device  mechanically  connected  to  one  of  the  gear 
wheels  for  automatically  releasing  the  paper  car- 
riage at  any  point  of  its  excursion." 

443  '35-     Printing  Telegraph.     Samuel  V.  Essick,  Brook- 
lyn, N.  Y. 

443,136.     Priming  Telegraph.     Samuel  V.  Essick,  Brook- 
lyn, N.  Y. 

443,145.     Telephone    Circuit  and  Apparatus.    James   L. 
Mc(|>uarrie,  Boston,   Mass. 

443,149,     Railway  Switch-Operating   S}-stem.     Samuel  L. 
Powell,  Lewiston,  Md. 

443.157.     Electrical    Signaling   Apparatus.     Ambrose   B. 
Wyckoff,  Washington,  D.  C. 

The  invention  consists  in  the  combination,  of  a 
dynamo  or  other  generator  of  electricity,  a  lamp  or 
group  of  lamps,  a  rotating  shaft  having  projecting 
arms  in  different  planes,  and  segments,  one  for  each 
of  said  arms,  one  segment  serving  to  direct  the  current 
to  the  lamp  or  group  of  lamps  and  the  other  segment 
shunting  the  current  back  to  the  dynamo. 

443.167.     Electrically-Operated  Railway  Switch.     Samuel 
L.  Powell,  Lewistown,  Md. 

443,174-     Insulator.     William  L.  R.  Emmet,  East  Rocka- 
way,  N.  Y. 

443,181.     System  of  Electrical   Distribution.     Henry  A. 
Rowland  and  Louis  Duncan,  Baltimore,  Md. 

443  1S2.     Fire    Alarm    Box.     John  J.    Ruddick,   Omaha, 
Neb. 

"Claim  4:  In  fire  alarm  mechanism  the  combina- 
tion with  a  clock  mechanism,  of  a  detent  therefor  and 
a  lever  loosely  mounted  upon  the  main  shaft  of  the 
clock  mechanism  and  having  a  yielding  connection 
therewith,  and  having  a  projecting  portion  for  operating 
and  releasing  the  detent." 

443,187.     Electric  Insulator.     Force  Bain,  Chicago,  111. 

443.195.     Cut  Out.     George    W.     Mingle,    Philadelphia, 
Pa. 

The  invention  consists  in  the  combination  with  an 
electric  magnet  and  a  disengaging  arm  connected  to 
line  and  carrying  an  armature  and  devices  for  disen- 
gaging this  arm  upon  the  attraction  of  the  armature, 
an  auxiliary  armature  adapted  to  be  attracted  by 
said  electro-magnet  and  a  ground  connection. 
443,219.  Galvanic  Battery.  Horatio  J.  Brewer,  New 
York. 

The  third  claim  is: 

"The  combination,  in  a  dry  cell,  of  cylinders  of 
carbon  and  zioc  concentrically  arranged  and  an  internal 
body  of  absorbent  material." 

224.  Electric  Welding  Apparatus.  Herman  Lemp, 
Lynn,   Mass. 

226.  Electric  Belt.  John  L.  Pratt,  David  City, 
Neb. 

227.  Mounting  for  Electric  Motors.  Andrew  L. 
Riker,  New  York,  N.  Y. 

237.  Apparatus  for  Painting  Electric  Wires  and 
Their  Coverings.  Richard  W.  Heppell,  Dunkirk, 
N  Y. 
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270.  Machine  for  Dressin 
Dynamo  Machines.  Georg 
York,  N.  Y. 


the    Commutators    in 
P.    Cummings,    New 


27S.  Electrotype.  Edward  H.  Hanson,  Philadelphia 
Pa. 

282.  Electric  Safety  Device  for  Elevators.  Herbert 
E.  Holmes,  West  Springfield,  and  Charles  F. 
Grosvenor,  Ludlow,  Mass. 

283,  Electric  Safety  Device  for  Elevators.  Herbert 
E.  Holmes,  West  Springfield .  and  Charies  F. 
Grosvenor,  Ludlow,  Mass. 

2g[.  Electro-Mechanical  Central  System  for  Reg- 
ulating Clocks.  Carl  A.  Mayrhoffer,  Berlin,  Germany. 
360.  Recording  Pressure  Gage.  Jarvis  B.  Edson, 
New  York,  N.  Y. 

3S1.  Telegraph  Transmitter.  Samuel  W.  Smith, 
New  York,  N.  Y. 

404.     Circuit  Breaker   and   Closer.     John   S.    Potter, 
Newton  and  David  J.  Cartwright,  Boston,  Mass. 
407.     Dynamo  Electric  Machine.     Charles   P.  Scheu- 
ritzel  andjohn  L.  Hess,  Brooklyn,  N.  Y. 
435.     Watchman's  Time  Recorder.     Isham  D.  Fuller, 
Chicago,  111. 

,451.  Electric  Railway.  Rudolph  M.  Hunter,  Phil- 
adelphia, Pa. 

452  Electric  Railway.  Rudolph  M.  Hunter,  Phila- 
delphia, Pa. 

454.     Electrode     for    Secondary      Batteries.     Isidor 

Kitsee,  Cincinnati,  Ohio. 

4^5.      Electrode    for    Secondary    Batteries.       Isidor 

Kitsee,  Cincinnati,  Ohio. 

443,456.     Secondarv  Battery.       Isidor  Kitsee,  Cincinnati, 
Ohio. 

Claim  one  reads  as  follows: 

"In  an  electrode  for  a  secondary  battery,  a  contain- 
ing frame  formed  of  rubber  or  of  other  material  un- 
susceptible to  electricity  or  to  the  acid  of  the  electrolyte 
and  blocks  of  active  material  provided  with  holes  or 
apertures." 
443.457-  Secondary  Battery.  Isidor  Kitsee,  Cincinnati, 
Ohio. 

443,475.     Electric  Cash    Register. 
Auburn,  N.  Y. 

443,478.     Fire    Alarm    System.     Frederick    T.     Fearey, 
Newark,  and  John  Speicher,  Jersey  City,  N.  I. 

443-487-     f'as  and  li'-lectric   Light  Fixture.     Ch.irlcs  FeU 
ton,  Denver,  Colo. 


William    L.    ISundy, 


January  3    iSgi 


WESTERN     ELECTRICIAN. 


EttOEJB  E.  Phtt.t.tts,  PtBsident.  W.  H.  Sawtke,  Beo'y  and  Electrician. 

AMEEICAIT  ELECTHICAL  WOUKS, 

PROVIDENCE,  R.  I. 

Manufacturers  of  Patent  Finished 

ELECTRIC    LIGHT   WIRE, 

\  Magnet  Wire,  Office  and  Annunciator  Wire,  Rubber  Covered 
Wire,  Lead  Encased  Wire,  Telephone  and 
Incandescent  Cords. 

FARADAY   CABLES. 

New  York  Office,  10  Cortlandt  Street, 


EnGENE  r.  Phillips,  President.  John  Carroll,  Sec'y-  Treasurer. 

EUGENE  F.  PHILLIPS  ELECTRICAL  WORKS, 

T^u>^^  1st.  Gabriel  Locks,  Montreal,  Canada. 

—  MANUFACTUEEKS   OF  — 

ELECTRIC  LIGHT  WIRE, 

MEignet  Wire,    Office   and    Annunciator     Wire,    Rubber 

Covered  Wire,  Lead  Encased  Wire,  Telephone 

and  Incandescent  Cords. 


FARADAY  CABLES. 


MICA 


AIX  SIZES 

AND 
QDAIiITIES 


For  Electrical  Purposes. 

EUGME  MTJNSELL  &  CO., 

218  ■Water  St.,  New  York. 


Make 
Anything 

IN    BRA55 


HE  TuRHtR  Brass  Works 

L-ASALL&  AV£ 
CHICAGO. 


LONG  LIFE, 

High  Efficiency, 


A  CONSTANT 


And  Beautiful 
LIGHT. 


The  SUNBEAM  is  a  SUCCESS. 

THE  SDNBEAM  INCANDESCENT  LAMP  CO.,    CHICAGO,  ILL. 


Standard  Electrical  Test  Instruments. 

AMMETERS  AND  VOLTMETERS, 

For  Direct  aDd  Alternatlns  Cnrrenf^. 


QDEEN'S  NEW  PORTABLE  TESTING  SETS. 

Arrurately  Adjusted.     Prices,  75ctH.  to  $1.:S3. 


Kfliaired  and  Itecalilirated. 

Send  for  Cataloi^ijc  l-titi  of  Klectri«;al  Test  lostrDiiieLls. 


QUEEN  &  CO.,  PHILADELPHIA, 


HARTFORD, 
CONN. 


JEWELL  BELTING  CO., 

Manufacturers  of  SHORT  LAP,  PURE  OAK  LEATHER  BELTING. 

Oar  light   Double   Dynaiao    Beltg   are    always  made  from  center*  of  whole 
hides  extra  stretclied. 


T357"EETx:xaiT  j^o-xana 


(     W.  II.  .S.M.IsnlTRY  4C0.,ChlcBB0,  111. 
A.  li.  GAliniNEK  CU.,  Mllwanki"!),  WIe. 
TODD  i  .STANLBY  CO..  St.  Lo'lls,  Mo. 
ENGLISH.  MORSE  *  CO.,  Kanfss  City,  Mn. 

(  Main  Bcnee,  iDdlanapolIs. 
E.  C.  ATKINS  ,t  CO.,  J  Branch  llonae,  Memphis,  Tenti. 

/       "  ••       Chattanooga,  Tcnn. 


WILLARl)    I,.  CANDEE,  1  „     . 
II.DIHANT  eilEi:VEI(,  I """ 


azi:niivk  , kinks, 

Mipt.  of  Factories. 


ituiiiiL  uuitrinni 

<  i.ni  iTi:i>.i 
X3    DE'tt.i'lt    Hoxt^t-,    ^Xo-ftT-    *yoi-ls.. 

INSULATED  WIRES  and  CABLES, 

ELECTRIC  LIGHT,  TELEPHONE  AND  TELEGBAPH, 


AKrtI  \l,.      SI   HM  \ICINI-:       AM>       I  NDKIt- 
(ilCOIMl    I  SK, 

Awarded  a  Gold  Modal  at  Iho  Paris  Exposition. 

i-ni.i:   >1.^N^•^•^(  TrJiKRH  t^y 

CANDEE  AERIAL  WIRES.   MANSQN 

PROTECTING  TAPE.  OKONITE 

WATERPROOF  TAPE, 


FOR  RENT. 

Basement,  37.xl00.  light  and  dry— suit- 
able for  manufaclurlEg:  also  200  horss 
power;  also  two  stores  suitable  for  elec- 
trical supplies. 

I  can  furnish  1.50-hor8e  power  electric 
generator,  and  will  make  ariangemenls 
with  proper  parlies  who  wish  to  put  in 
electric  power  or  lighting  plant. 

W.  A.  STILES, 

1028  Opflra  House  BIdg.,    -    Chicago. 


HENRY  HUTTON, 

loDsnlling  and  Cnnlradin;;  Eltrlrifal  Engineer. 

COMPLETE  ELECTRIC  LIGHT 

AND  POWEB  PliAISTS. 

MININS  ASD   SPBCIAi   MACHINERY. 
BUNUFArrtlKERS'  AGENT. 


BLECKERT  &   NELSON, 

HANTTPACTIJKEB3  OP 

Electric  Liglit  and  Combination  Flitnies, 


We  make  a  ppecialty  of  f  arolBhin?  the  trade  with 
Electric  Brackets,  Electroliers,  Po»  tables,  Com- 
bination Brackets,  sod  small  HxtDres  of  all  kinds. 
Being  manufacturers  we  can  give  lowest  prices. 

OFFICE  AND  FACTORY  t 

85  and  87  FIFTH  AVENUE,  CHICAGO,  ILL. 

Send  for  New  Descriptive  Clrcalars. 


Notice.    Sealed  Bids. 


Notice  Is  hereby  given  that  bids  will  be 
received  by  the  city  dork  up  t«  12  o'clock 
noon,  .January  19,  1891,  for  lighting  the 
city  of  Chillicothe,  Missouri,  for  a  period 
of  from  a  to  o  years  witlj  not  less  than 
30  arc  eltctric  lighls  of  2,000  candle 
power,  each  to  run  all  night  each  night  in 
the  year.  Plant  to  be  in  operation  by 
Match  1,  1891. 

Attest, 
J.  G.  Wynne.  E.  J.  Bkoaddds, 

etyCIeik.  Mayor. 

December  19,  1S90. 


F0REE(4a)BAIN, 

84  MARKET  ST.,  CHICAGO, 

Electrical  Expert, 

DESIGNER  AND  MANUFACTURER. 

Special  and  Experimental 

MACHINERY. 

Large  Dynamos  and  Motors  for  Special  Work 

bolit  to  Order.    Coal  Mining  Hanlage 

a  Specialty. 

ELECTRIC  LIGHT  REPAIRING. 

TO  THE  PACIFIC  COAST. 

Go  to  California  via  the  through  lines  of  the 
Burlington  Route,  from  Chicago  or  St.  Louis  to 
Denver,  and  thence  over  the  new  broad  gauge, 
through  car  lines  of  the  Denver  and  Rio  Grande 
or  Colorado  Midland  Railways,  via  Leadville, 
Glenwood  Springs  and  Salt  Lake, —  through 
interesting  cities  and  unsurpassed  see nerv.  Din- 
ing Cars  all  the  way. 


EDISON  LAMPS  REDUCED  TO  44  GTS. 

16  CANDLE  POWER  LAMPS. 

Lots  of  2.5  to  150  44  cents  each 

Lots  of  1.50  to  500 42  cents  each. 

Lots  of  500 40  cents  each. 

Other  slzea  in  proportion.     All  sizes  in  stock,  with  ba»ps 

to  fit  any  make  of  lamps  or  sockets. 

FtiU  Line  OKOMTE  WIRES  in  Stock.    Safest  and  best  wire  made. 

Full  Line  of  Edison  Sockets  and  Appliances, 

STANDARD  ELECTRICAL  WORKS,  "^'"S:.""'' 


THE  "CLARK"  "WTIRE. 

hsu/afion   Guaranteed  Wherever  Used,  Aerial,  Underground  or  Submartne. 


In  B  letter  from  the  Inbphctor  of  the  Roston  Fire  Underwriters'  Union,  under  date  of  Marcb 
19,  1686,  he  says :  "A  Thoruughly  Reliable  and  Desirable  Wire  In  K^ery  Respect." 

The  robber  used  In  tnaulntlnf;  our  wires  and  cables  Is  ppeclally  chemically  prepared,  and  is  gtiarnnUed 
;o  he  icalerpron/,  and  wilt  not  deteriornU,  oxUtize  or  crack,  and  will  rcmalo  flexible  in  extreme  cold  weather 
iDd  not  affected  by  heat.  The  Inaularlon  Is  prorcclcd  from  mechanical  Injury  by  one  or  more  braids  and  the 
whole  slicked  with  Clark's  Patent  Compound,  -vhlch  la  wiitor.oll.acld  and,  toa  very  great  extent,  Arc  proof. 
Our  insulation  teill  prove  durable  when  ail  others  fait.  We  are  prepared  to  furnish  Single  Wires  of  all 
faugGB  and  diameter  of  Insolation  for  Telegraph,  Telephone  and  Electric  Lignts  from  atoiK.  Cables  mad« 
o  order. 

^EASTERN     ELECTRIC     CABLE     COMPANY,' 

Ol  and  <>t'J  Hainpshiro  Street,  Boston,  Mass, 

aENRT  A-  CLARK,  General  Manager.  •  HERBERT  H.  EUSTIS.  Electrician 

Iptherecopnlzed  Best  tilnbstitate 

for  Hard  Rubber  In  the  market,  and 
used  by  the  leading  Electrical  Houaes 
lu  theccnntry.     We  manufactare  all 

also  Sheets  fwhich  can  be  sawed, 
.'Irlllst!,  turned  In  ii  latlie,  etc.),  Jar 
Covers  and  Fittings,  Switch  Bases 
and  Handles.  Cut-Ouls,  Belt  Boxes. 
Annunciator  Dials  and  Handles.  Push 
Buttons,  etc. 
We  Cliim  In  ILiniifarlnrf  Till':  VKIIV  Unrnni,  M'^intrJ  iiy  tliP  Elorlrir  TraiJo.       Sond  for  Kslinialos  and  rriffS. 

THE   FIBRONE   MFG.  CO., 


OHIrp.  S.'S  M  nriNM   Ml. 


(t»r  \  N  r   lit 


>  It'blii.   I1«>«1'M|.  Htii 
.niiHiM  <:ilir.    I In 


<ft,   I  ■nHiiMffi 


Fnrtorv.  :<0O  nnd  'MVZ  llonroo  Mt..  Ni:iV  VORK- 


^'^  CROCKER-WHEELER 

PERFECTED  MOTORS. 

^'ri',v  SI«i\v  ,S|>p«mI- Full   I'owi-r— I'l-iTcrt  ItcKiilatlon 

ForK*-!!     Vl(^l<lK,     l.f  t    Into    Huhp  -  Sf'ir-<HliiiKr 

Itonrlnev  -Solf-ContiTlnir  ItrtirliiKH-All 

HIzeH    Ilotli  Arraiid  Inritn<h>Hrent 

—  For  All   Powrr  i'lirpoMrw. 

Ai'kniiH'fodijoil  by  lh<t  l.<'i>illiiK  Miimiriicliirliie  CuiiipaiilnH  ^n  1^ 

THE  MOST  PERFECT  MOTOR  MADE, 

EttlmaOtrndPlan;  Fij;nUhei<  tor  E|ea7lc  Tower  ^aulp- 
fnont.  "  ' 

niRRESrpNDENCE   (NyjTKD. 

430-432  WE^T  J4TH  ?«.,    Ngvy    IfQRK 
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WESTERN    ELECTRICIAN. 


January 


Established  in  1861. 


^~B.  BT^GGOT. 

WHOLESALE  AND  RETAIL  DEALER  IN 

ELECTROLIERS, 

COMBINATION 

GAS  AHD  ILIDTRIC 

FIXTURES. 

ELECTRIC  AND  GAS  GLOBES, 
SHADES,  Etc.,  Etc., 

71  E.  ADAMS  STREET, 
CHICAGO. 

BRANCH  STORB 

2134  Michigan  Avenue. 


Pat.  Mar.  19,  ISSO. 


THE  OLD  STYLE. 


THE  ACME  LINK  BELT 

IS  JIADE  ONLY  BY  THE 

Page  Belting  Company,  Concord,  N.  H. 

Branches  :  Boston,  Ne"w  York,  Chicago,  Siin 
Franciaco.  Also,  manufacturers  of  all  tha 
staple  grades  of  Leather  Belting  and  Lacing. 
Send  Jor  Illustrated  Catalogue— a  valuable 
treatise  ou  belting,  ITree. 

Old-  varH  wxinurtt\vi>,  ut^u  iii«;\v  iruu- 

man  Dinlns  t^'ars  no^iv  Bnaning 

on  the  jf  ennsylTanEa  l^ixies. 

The  old  "dlnere"  are  abandoned  and  entirely 
new  Dlnine  Care,  embodying  the  latest  Improve- 
mente,  equipped  with  every  convenience,  flnlsbed 
in  esqaiaite  taate  and  fully  up  to  the  incomparft- 
ble  standard  of  excellence  constantly  malnlalned 
by  the  famous  Pullman  company,  have  been 
placed  in  service  upon  the  Pennbylvania  Lines 
between  Chicago,  Columbus,  Plltebureh  and  New 
York,  on  those  quick  and  popular  trains,  numbers 
four,  eight  and  twenty,  leaving  Chicago  at  10:30 
A.M.,  3:15  P.M.  and  11:30 p.  m.  daily. 

This  service  la  in  addition  to  the  Dining  Car 
running  on  number  two,  the  Pbnnsylvamia  Lim- 
ited, a  solid  Pullman  Vestibnle  train,  composed 
of  OiuiDg,  Sleeping,  iSmobing  and  Observation 
Cars,  on  which  an  extra  fare  la  charged. 

No  more  hriej  stops  for  ivdtfferent  meals/  Yon 
can  "fare  eumptuously  every  day  '  at  your  leisure 
and  In  comfort  wh'le  rolling  acroBB  the  country 
at  forty  miles  an  hour  upon  the  Vestibule  train's 
of  the  Pennsylvania  Lines,  in  the  new  and  lux- 
urious Dining  Cara  of  the  Pullman  Company. 

By  a  recent  decision  of  the  United  States  Court 
the  patent  Vestibule  cannot  be  used  on  other  than 
Pullman  cars.  Particular  attention  ia  therefore 
Invited  to  the  fact  that  the  Pennsylvania  Lines 
are  operating  PULLMAN  Sleeping  and  Dining 
Cars  which  are  properly  fitted  with  that  conveni- 
ent and  appreclab'e  device— the  PULLMAN  per- 
fected safety  Veslibnle. 

For  special  iDformotion  call  opon,  or  address, 
J.H.LUCE,  A.  y.  P.  A., 

65ClarkSt..  Chirac^.  Til. 


ELECTRIC        '^^-  Mclaughlin. 

RAII  WAY   ■'■^^®°'^^'  Experience. 

I   IPUT  A  Pioneer  in  tbeBnelneee. 

DfkU/CD      Repairs  and  Parte  for  all 
AND  rUWtn,  Sjstema. 

4H,  50  and  5«  NOBTII  CEilNTON  ST., 

CHICAGO,  ILL. 


FOR  TBR 


festero  ElectriclaD 

S I  .oo. 


C.B.HOLMES,  WM.C.  NICHOLS, 

Preat.  &  Genl.  Mgr.        Secretary  &  Treaeorer. 

G.  W.  GRIFFIN, 

Saperlntendent  of  CooBtrnction. 


•P^H 


Hazelton 
Tripod 
Boiler. 


Is  the  quickest 
generator  of  steam, 
needs  less  repairs 
llian  any  other,  and 
is  the  most  eco- 
nomical boiler  in 
use. 


Hazelton  Triioi  loikr  Co., 

170  TWENTY-SECOHD  ST., 
CHICAGO,  ILL. 

PLAYING  CARDS. 

You  can  obtain  a  pack  of  best 
quality  playing  cards  by  sending 
fifteen  cents  in  postage  to  P.  S. 
EusTis,  C;en'l  Pass.  Agent  C,  B.  & 
Q.  R.  R.,  Chicago,  111. 


HILL 

Clutch  Works, 

CLEVELAND,  O. 


EASTERN   OFFICE. 

ISCorUamltsl.,      -      NEW  VORK. 

Knglnoerlni;  OHIco:  M6  Prunklin  SI., 
BOSTON. 

CHICAGO:         MINNKAPOLIS: 
28  So.  Canol  St.    :Wj  Konota  Biilldlne. 

KANSAS  CITY: 
12^1  and  1228  Union  Avenuo. 

ELECTRIC  LIGHT  PLANTS 

Ilciiignii(],  Krnrlfld  iind  Fiiruidlieil. 

Send    for    new    Catalogue   Power 
TraDBmlBBlon  Machinery. 


Stilwell's  Patent  Live  Steam-Feed  Water  Purifier. 

Removes  all  Impurities. 

Entirely   prevents   SCALE    in   Steam 
Boilers.    Catalogue  on  application. 

SmW£LL&6IERGBMF&.C0., 

DAYTON,  OHIO. 

INCANDESCENT  LAMP$. 

so    TO    IXO    -VOXj-TS. 

TO  FIT  STANDARD  SOCKETS. 


THE  BUCKEYE  ELECTRIC  CO., 

P.O.Box  123,      CLEVELAND,  OHIO. 


WRITE  FOE  CIRCULAR. 


24,000  SOLD  TO  PATE, 


s 


of 


BV    EWWARO    TREVEKT. 

With   Glossary   of  Electrical    Terms   and   Tables    for 
Incandescent  Wiring.    50  Illustrations,  120  Pages. 

PRICE,  PAPER,  S5c.  POSTPAID. 

Sehd  for  Catalogue  C. 

BUBIER  PUBLISHING  AND  MFG.  CO.,  Lynn.  Mass. 


JAMES  LEFFEL  WATER  WHEELS 

Built  by  the 

JAMES  LEFFEL  ^  CO. 


UPRIGHT   AND   HORIZONTAL, 

FOR 

Electric,  Mining  and  Manufacturing 

Eii.iy  wnrkinft  gates.  High  percentage  and  even 
speed  at  full  and  pai-tcapiuity.  Equally  adapted  to 
high  and  low  lie^uls.  Lart^e  numlier  of  sizes  aud 
styles.     Send  for  duscriptivo  pamphlet  to 

THE  JAMES  LEFFEL  &  GO. 


SPRINGFIELD, 
OHIO. 


OH  110   LIBERTY  ST., 
NEW  YORK  CITY. 


CHICAGO   ELECTRIC   MFC.  CO., 

7:i  IF.  J^ackson  St.,  Chicttyo.       -J.  I>.  ClayJtorUf  My  v. 

Makers  of  all  kinds  of  ELECTRICAL  APPARATUS. 
FINE  INSTRUMENT  REPAIRS.       DEVELOPMENT  OF  NEW  INVENTIONS. 

Tnlcanite Insnlatine  material  In  (Sheets,  Rods.Tnbcs.  GITXTOOBUER. 


EMPIRE  CHINA  WORKS, 

144  to  156  Green  St.,  Green  Point,  Brooklyn,  E.  D„  N.  Y. 
HARD   PORCELAIN   ELECTRICAL  SUPPLIES, 

INCLUDING 

Switch  Bases.  Cut-Oat  Boxe»,  Cleats,  Circuit  Breakers, 
Basbinss,  Knobs  and  other  Insulators. 

The  body  of  onr  goode  !e  made  non-condnctive.  Our  ware  le  the  most 
dense  and  ie  consequently  thfl  moet  non-abBorhont  that  can  be  produced, 
being  theTRUB  BARD  PO-CELAIN. 


REGULATION-DURABILITY- 

,.300  H  PI  SIMPLICITY-SELF-CONTAINED- 


THE  JOHN  T.NOYE  MFC  GO.  BUFFALO.  N.Y. 


FAIRBANKS,  MORSE  $(  CO., 

St.  Lo  Js,       Chicago,        Kansas  City,        Denver,        Omaha,       St.  PanI, 


January  J,  igpt 


WeSfERM    eLfiCfRieiAM. 
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VICTOR  TURBINE  WATER  WHEEL 

The  attention  of  ELECTRIC  COMPANIES  is  called  to  this  CEI^E- 
BRAXEI>  WATER  WIIKEt.  as  particularly  adapted  to  their  use, 
on  account  of  its  remarkably  f^ieacly  motion,  hiarli  Speed 
and  Gfi'cat  Efficiency,  and  Iar;:;e  Capacity,  for  its  diameter, 
being  double  the  Power  of  most  wheels  of  same  diameter.  It  is  used  by  a 
number  of  the  leading  electric  companies  with  great  satisfaction.  In  the  econom- 
ical use  of  water  it  is  without  an  an  equal,  producing  the  highest  per  cent,  oi  use- 
ful  effect  £>:iiaranteed. 

SKafO  FOB  CATALO<.;UE  AMD  PARTICULARS. 

Our  Horizontal  "Victor"  is  highly  recommended,  as  no  geai::  are  required, 
and  it  can  be  belted  directly  to  dynamo. 

The  accompanying  engraving  represents  a  pair  of  12-inch  VBCXOK 
XURBII^'E!*  arranged  on  a  horizontal  shaft  with  Cast-Iron  Flume,  Draft 
Tubes,  End  Bearings  for  Shaft,  and  Driving  Pulleys  complete,  all  mounted  upon 
a  substantial  cast-iron  bed  plate.  The  entire  arrangement  is  very  complete  and 
strictly  first-class  in  every  particular.  We  are  now  prepared  to  furnish  Victor 
Turbines,  either  single  or  in  pairs  on  horizontal  shafts,  and  where  the  situation 
admits  of  their  use.  we  recommend  them. 

STILWELL  &  BIERCE  MFG.  CO.,  •  DAYTON,  OHIO. 


CARBON  CO 


MAKERS  OF  HIGH  -GRADE 


SYNOVIAL  DYNAMO  OIL. 

SECOND  TO  NONE. 

Free  from  ^m  or  acide.    By  refiJtering  can  be 
need  continnally.    Adopted  by  the  largeat  Blec- 
tric  Plants  of  the  Weat! 
S.  TAUSSIG,  Agt.,    45  River  St.,  Chicago. 

Write  for  Prices  and  Samples. 

AS  A  METALLIC  INSULATOR 

THE  COWLES  ELECTRIC  SMELTING  & 

ALUMINUM  CO.,  Lockport,  N.  Y. 

Offers  Its  new  Alloy  Silver  Bronze.  Three  tlmea 
the  reelatance  of  tierman  Silver  gaarsnt^ed. 
Color,  Btrnngth,  toaghreee,  caatine  qnalitiee.  all 
BOf'erior  to  German  Silver.  Costa  leee.  Far- 
niehed  In  Ingote  or  caetiog. 


HARRISON  CONVEYOR 

FOR  HANDLING 

Grain,  Coal,  Tan  Bark,  Seeds,  Etc. 

Will  convey  all  kinds  of  erain  without  mixing. 

■\Vill  curry  two  different  kinds  of  uiaierlal  in  op- 
posite directionn  iit  the  sunie  time. 

Will  convey  One-Hundred  and  Fifty  Tone  of  Coal 
per  hour.  Made  of  W  rmi^litlron  and  Steel.  Send  for 
111Q9.  Caialne.     BOROKN  A  SEI.I..X:CILCO., 

4S   UBll   -Irt   f-'.U«    »»«    -    *'t.I'-«o-n.    111. 


Yon  ma^ie  a  raistake  if  you  don't  biiv  Electrical 

SappUee  from  *»'.  &  F.,  DIeveland,  Oblo. 

Send  for 

the  latest 

"List  of  Bargains 

for  Belt  Hangers" 

and  "rock  bottom  prices"  on 

medical  Batteries. 

We  anderi^ell  all. 

Addreea 

Fletcher  &  Fletcher  Klectric  Co.,  Cleveland,  O. 

Mention  ihie  paper  if  you  want  bottom  prices. 


WM.  S-  TURNEK. 


J.  LEBTHR  WOODBBIDQE. 


WOODBRIDGE  &  TURNER^ 

Electrical  Engineers  and  Contractors. 

COHPIiETE  EttVIPSIBST  OF  ELECTBIC  BAII^WAYt^. 

Steam  Plants  for  Electric  Light  and  Power.  Arc  and  Incandescent  Lights  Installed. 

Designs  and  Estimates  Submitted. 

T''*  Oortl«,aa.ca.t  jStx-eet.  Uottw  "TToxrlx., 


FOR  SAImZS. 


OnelS-light  50  volt 
One  25-light  50  Tolt 
One  50-light  50  volt 
One75-Iight  110  volt 
One  100-light  110  volt 
One  1 50-light  110  volt 
Including  Lamps  and 


Dynamo 
Dynamo 
Dynamo 
Dynamo 
Dynamo 
Dynamo 
Holders . 


i.  W.  COLBURN  &  CO.. 

FITCHBURC,  MASS. 


LAMINAR  FIBRE 

A  perfect  substitute  for  Hard  Rubber  for  insulating  and 
mechanical  purposes.  Thoroughly  homogeneous,  and 
practically  Indestructible.  Furnished  in  sheets  and  tubes 
of  various  lengths  and  thicknesses.  Can  be  cut,  turned 
or  drilled  into  any  desired  shape.  Will  take  a  very  high 
degree  of  polish.  Is  also  a  perfect  bearing  for  light  run- 
ning machinery. 

LAMINAR  FIBRE  GOODS  CO., 

180  Summer  St.,  Boston,  Mass. 


Incandescent  Lamp  Co., 

I9l2--I9l40live  Street.  St.  Louis.  Mo.. 

91A?iUFACTIJRERS    OF 

IHCANBESCENT  lAHPS. 

Lamps  Made  to  Fit  any  Socket. 


Send  us  a  trial  order. 


Satisfaction  Guaranteed. 


Only    IVEa.u.ufA.otu.r-ex-e    of  I'viro    Oojaiior   Torciiaor-ec:'.   for 

Brush  Copper,  Commutator  Bars,  Copper  Wire,  Gear  Pinions,  Trolley  Wheels,  Beariogs. 


GenerftlOffloe  and  Factory ,  NORTH  EAST,  PA. 
ra«t».m  Sole,  rffloo.  3ft  nroi>.)woT  NE'W  VOBK. 


Weatern  Sslei  Office,  225  DeaTborn  St.,  CHICAGO. 

North  ^^catern  Salea  AKent.  O.  W-  WillUma.  DETROIT.  MICH. 


FACTORIES:   WATERBURT,  CONN. 


9IANIJFAVTIIKKKH    OF 


BARS  AND  INSUImATSD  TTITIRZS. 

Underwriters' Copper  Electric  Light  Line  Wire,  handsomely  finished,  highest  conductivity.     Copper  Magnet  Wire,  Flexible  Silk,  Cotton  and   Worsted  Cords 
for  Incandescent  Lighting,     Round  and  Flat  Copper  Bars  for  Station  Work.     Insulated  Iron  Pressure  Wire. 


a 


PATlNT     K.  K.     LINE  WIRE 

For  Electric  Liglit,  Electric  Railways,  Motors,  Telegraph  and  Telephone  Use. 

AGENTS  FOR  THE  WASHINGTON  CARBON  CO.,  CARBONS  FOR  ARC  LIGHTING. 

THOS.  L.  SCOVILU  New  York  Agent, 

SB  PARK  PLACE,  NEW  YORK. 


SVill 


WEStfiRM    feLECfRiClAN. 
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C.  8c  C.  ELECTRIC  MOTORS. 


The  only  motors  in  which  the  mag- 
netic circuit  forms  a  perfect  circle 
around  the  center  of  the  armature 
shaft,  thus  making  the  most  compact 
and  efficient  form  of  machine  that 
can  possibly  be  devised. 


One-eighth  H.  P.  to  fifty  H.  P.  in  stocl(. 
Over  10,OUU  Motors  in  actual  operation. 


r»^a.Kr  oxTa?:FiTS. 


Electric  Blowers  for  Ship  Ventilation. 

Motors  for  Hoist  and 

Mining  Tramways. 


Equipment  0I  Machine  Shops,  Print- 
ing Offices,  Factories  and  Entire 
Buildings  with  Electric  Power. 


SEW  ENGISKD  OmCE,  63  Oliver  St.,  BOSTOR.     PHIISDELPBIA  OFFICE,  38  S.  Fonrtli  St.     CHICAGO  OFFICE,  Phoenix  Bnilding. 


G.  &  C.  ELECTRIC  MOTOR  CO.. 


402  AND  404  GREENWICH  ST., 


Correspondence  regarding  Underground  and  Overhead  Cables, 
Insulated  Wires,  Electric  Lights,  Telegraph  Instruments,  House  Goods, 
and  other  electrical  apparatus  solicited.  Our  new  Illustrated  General 
Catalogue   will  be  furnished  to  the  trade  on  application. 

WESTERN  ELECTRIC  COMPANY, 

CHICAGO,    NEW  YORK,    LONDON,    ANTWERP,    BERL,1N,    PARIS. 


STANDARD  ELECTRICAL  WORKS,  Agents,  CINCINNATI,  OHIO. 


The  New  American  Turbine  Water  Wheel. 


PABTIOITLABLY  ADAPTED  TO  DEIVDfG 

ELECTRIC  LIGHT  AND  POWER  STATIONS, 

On  account  of  its  lifgh  efficiency  at  all  stages  of  gate,  steadiness  of  motion  and 
easy  woriting  gate,  the  constrnction  of  wliicli  makes  it  the  most  sensi- 
tive to  the  action  of  a  goTernor  of  any  wheel  on  the  market. 


QPND    FfiR    PftTftl  nniP   I'lustrating  various  styles  of  setting 


on  both  vertical  and  horizontal  shaft. 


THE  DAYTON  GLOBE  IRON  WORKS  CO., 

SUCCESSORS  TO  ^^    B    \M  ■«■  ^\  mU        ^\ 

STOUT,  9IIL,l,S  &  TEAIPL.E,       |^  #%  T     I   W  Vi  j  W ■ 


ANTIQUATED! 

THE  OLD  STYLE  DOUBLE  CARBON  LAMP  ot  all  makes,  a  relic  of 
the  Past,  that  vanishes  before  the  new 

"Triple"  Carbon  Lamp 

ADAPTED  FOR  ALL  DAV  OR  ALL  NIGHT  LIGHTIM. 

First  cost  much  leas,  and  far  cheaper  to  operate  and  maintain,   having  but 
one  carbon   rod  and  one  mficbanisiii. 

OLD  LAMPS  OF  ALL  STYLES,  SINGLE  OR  DOUBLE, 

Can  bo  chanj^eil  over  at  very  Mninll  oont. 
Fully  protected  by  U.  S.  and  Foreign  Letters  Patent. 


Sbni)  for  Fuktiikr  Pakticulars  to  tiik 

SPERRY  ELECTRIC  CO.. 


Illli  to   !t07 
VXKXt.  HT,, 

CHICAGO. 


SPEAKING  TUBES  M  WHISTLES, 

Oral,  Electric.   Pneumatic,  and  Mechanical 

ANNUNCIATORS  AND  BELLS, 
W.  R.  OSTRANDER  &  CO., 

21,  23  and  25  Ann  St.  New  York. 

Factory,  1461  and  1463  DeKalb  Ave,  Brooklyn,  N.  Y. 
|:V    Send  (or  Naw  Catalogue,  out  August  1st. 

ELECTRIC 
LIGHT 
SUPPLIES 


The  Empire  City  Electric  Co., 

15  and    17  DEY  ST..  NEW  YORK. 
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THE  EVANS  SYSTEM  of  DRIVING  DYNAMOS 


(8TA.T10?!  OF  XHK  XOBTH  ATTr^BOBO  STSAH  AN]>  filiECTBIC  CO.) 


c  3  n 

:p  w  * 

M  n  o 

«  8  £ 

M  3  « 

■-  09 


Over  S.OOO-HL  F.  .Aireaciy  in  Operation. 


Send  for  Cataiogne  "D"  to    THE  EVANS  FRlCTIGN  CONE  CO,  85  Water  Street,  BOSTON. 

ST.  LOUIS  ELECTRICAL  SUPPLY  CO., 


403  NORTH  EIGHTH  STREET, 


ST.  LOUIS,  MO. 


Habirshaw,  Safety,  and  E.  E.  Wires;  Poles,  Cross-Arms,  Pins,  Brackets  and  Insulators. 
Electric  Railway  and  Electric  Lighting  Supplies  of  all  descriptions. 

SOFT  AS  LEAD. 

Cotton  Wound  Magnet  Wire. 


TDry^  o^  Sample 


-^vdlan.'u.fa.ct-a.xeci   1037-- 


'P 


JOHN  A.  ROEBLIKG'S  SONS  CO 

TREITTOIT,  IT.  J. 

WAREHOUSE,  171  and  173  LAKE  STREET,     -     -     CHICAGO. 


CINCINNATI  HEADQUARTERS 

ELECTRIC  LIGHT andTELEGRAPH SUPPLIES. 

•WEATHER  PROOF- SIMPLEX- OKONITEGRIMSHAW  WIRES  ■  SINGLE^nodOUBLE  COTTON  FIELDAHt^ARMATURE  WIRE- 

.    -FLEXIBLE  CORD -ROSETTES- CLEAT5-TAPE»f*^^KINDS- SWITCHES -CUT-0  UT5-PINS-BRACKETS^f°INSULAT0RS- 
THE  LARGEST  AND  BEST  ASSORTED  STOCK  TO  BE  FOUND  ANYWHERE:,     ASK  FOR  PRICES  BEFORE  PURCHASING. 

^yoNEsBRos  Electric  Co.  ^°3om2w.stc.urtst 
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Heisler  System  Long  Distance  Series 

INCANDESCENT   ELECTRIC   LIGHTING. 

UNEQUALED  FOR  DISTRIBUTION  OVER  WIDE  AREAS. 

"Awarded  the  Highest  Distinction,  a  Gold  Medal,  by  the  International  Jury 
at  the  Universal  Exposition,  Paris,  1889." 


Specially  adapted  for  Street,  Commercial,  and  General  Illumination  from  Central  Stations.  Plant  may  be  located 
•where  power  can  be  secured  cheapest,  even  If  miles  distant  from  the  Lighting  Station.  Safety,  Reliability,  and  Financial 
Succes  fully  demonstrated.  Plan  of  Wiring  the  Simplest,  Cheapest  and  most  Efficient.  Strictly  Series.  Noted  for  the 
Brilliancy  and  Beauty  of  the  Light.  Lamps  10  to  100  Candle  Power ;  Lang  Life  without  Blackening.  Greatest  Production  of 
Candle  Power  per  Horse  Power.    Dynamo  Self-Contained  and  Perfectly  Automatic. 

SEND  FOB  CIBGITIiAB.  COBBESFONDBarCS:  SOIiICITED. 


DREXEL  BUILDING, 


PHILADELPHIA,  PA. 


JOHN  STEPHENSOIM  CO., 


STREET  CARS 


-FOR- 


ELECTRIC  MOTORS 

ADAPTED  TO  ALL  SYSTEMS. 


IE  MANDFACTDRE  MOTORS 


THAT  ABE 


GOOD  ONES 

IF  WE  DO  SAY  IT  OURSELVES. 

OUR  NEW  MOTORS 

Have  many  radical  changes  that  it  will  pay 
you  to  investigate. 

So  wait  a  few  days  for  an  answer  to  your 
POSTAL  to  us,  wherein  you  ask  us  to  post 
you  on  the  NEWEST  and  BEST  DESIGN 
MOTOR  on  the  MARKET. 

The  Answer  Will  Gome  Promptly 


FROm    THU 


BALTIMORE,  MD., 

Mcmufacturers  of  Arc  and  Incandescent  Motors  of  All  Sizes. 


ELECTEICAL   ^ 

Accumulators 

Useful  and  economical  for  all  purposes  to  which 
electricity  is  applicable,  such  as 


Propulsion  and  Lighting  of  Street 
Cars,  Vehicles,  Yachts,  Etc. 

Central  Station  and  Isolated  Light- 
ing. 

Portable  Lighting  or  Power. 

Portable  Electric  Lanterns. 

Electric  Power  for  Motors. 

Portable  Electric  Fans  for  Office, 
Family  and  Sick  Room. 

Only  Clean  and  Con\'enient  Battery  for  Surffeons, 
Dentists,  and  Professional  Men  Generally. 


MANUTAOTUKED  EXOLTTSIVELY  UNDER  THE  PATENTS  OP 
FAURE,  SWAN,  SELLON,  GRISCOM,  and  others. 


CHAS.  H.  CONE,  Western  Agent,  103  Adams  Street,  Room  8,  Chicago,  IIHdoIs, 


COMPLETE  ELECTRIC  LIGHT  AND  POWER  PLANTS. 

THE  AGCUHlATOR  GO, 

44  Broadway,  NEW  YORK. 

PHILADELPHIA  AGENCY :— ELECTRO  DYNAMIC  CO.,   224  Carter   Street,  Philadelphia,  Pa. 
CHICAGO  AGENCY:— 239  La  Salle  St.  SAN  FRANCISCO:— 220  Sutter  St. 

BOSTON:— HOLTZER-CABOT  ELECTRIC  CO.,  til  Arch  Street. 
I  PROVIDENCE :— SWARTS  &  GANNEH,  Swarts  Building. 
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NEW  EDITIONS 


INCANDESCENT  WIRING  HAND-BOOK 


AND 


DYNAMO  TENDERS'  HAND-DOOK, 

WITH  MOONLIGHT  SCHEDULE  FOR  1891, 

READY  JANUARY  lOth 


MAKE  YOUR  ORDERS  READ 

"NEV  EDITION." 


Our  Stock  of  All  Other  Electrical  Books  is  Full  and  Complete, 

and  Your  Orders  are  Solicited. 

ELECTRICIAN  PUBLISHING  CO.,  6  Lakeside  Building,  CHICAGO. 
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THE  BUTLER  HARD  RUBBER  CO., 


3S  nvioroor  Stroot,   KTe-w 

-  POSSESS  srPEBIOR  ADTAKTAeES  TX  THE  HANUFACTITBE  OF 


Especially  in  articles  adapted  to  electrical  industries,  having  obtained  the  sole  right  to  manufacture  SAHD 
RUBBER  under  the  valuable  Patents  granted  to  WILLIAM  KIEL. 

All  operations  of  sawing,  cutting,  turning  and  polishing  our  new  standards  of 

CUppT  Don  AND  TURING  can  be  performed  with  a  large  reduction  in  the -wear  ana.  tear  of  tools,  and  considerable  saving  of  labor. 
**  ■■  ^  ^  ■  J  ■*  ^^  "^  ^  ■■  *^  ■  **  ■^  ■  ■*  ^^  Our  new  standards  are  of  a  richer  black  throughout,  not  subject  to  change  in  color,  are  tougher  and 
more  flexible,  do  not  become  brittle  with  age,  and  have  been  tested  and  approved  by  the  leading  electrical  companies  of  the  United  States.  In  addition  to  these  ad- 
vantages, we  also  offer  advantages  in  prices. 

THE  KIEL'S  PATENT  HARD  RUBBER  CELLS  FOR  STORAGE  AND  PRIMARY  BATTERIES 

still  remain  the  most  satiafactory  and   clieapest  in  the  market,  Tineqnaled   for   strensth,  dnrabllity,  insulation  and  resistance   to  acids. 

HARD  RUBBER  GOODS  OF  EVERT  DESCRIPTION  MANUFACTURED. 

Correspondence  solicited  from  all  manufacturers  and  dealers  in  electrical  machinery  and  supplies. 

BZlSirXS    X^OXt.    X>Xl.XOEIS    .A.^a'13    ZIS^X3VC.A.7Z3IB. 
FOB  SALE  BT  THE  CEIKTBAIi  EIiECTBIC  CO.,  CHICAWO. 


THE  STANDARD  GABDDN  CO., 


CLEVELAND, 
OHIO. 

Manufactugers  of  Electric  Light  Carbonis  and 'Battery  Material. 


:BaTABi.iai3:B3D  las'/. 


FRANKLIN  S.  CARTER, 
CHAS.  M.  WILKINS 
E,  WARD  WILKINS 


rER.  ) 


TRABINa  AS 


PARTRICK  &  CARTER, 


MANUFACTURERS  OF   AND  DEALERS  IN  EVERY  DESCRIPTION  OF 


E>lectrical  ^tipplle^s. 


SOI<E    PBOPBIETOBS    OF    THE 


NEW  PATENT  NEEDLE  ANNUNCIATORS,  WITH  GUEST  CALL  AND  FIRE  ALARM  SYSTEMS. 
a  Specialty  of  Supplies  for  Hotel  and  House  Wort  125  S.  Second  St.,  Philadelphia,  Pa. 

Catalogues  and  Discount  Sheets  will  be  sent  to  those  In  the  trade  upon  receipt  of  application  and  business  card. 


W.  N.  HoBAET,  Prea't 


L.  O.  Maddux,  VIce-Pree't  and  Trea3. 
J.  C.  HoBABT,  Sec'y. 


J.  H.  ElOKERSBOFT,  Sup^t. 


THE  TRIUMPH 

Economy,  Simplicity,  Durability,  Silence. 

15  TO  300  HORSE-POWER. 
JIM  COMPOUND  AND  YALYELESS. 

Most  perfect  resnlation  ever  obtained. 

NO  SMALL  PARTS  REQUIRING  REPAIRS. 

NO  ECCENTRICS.     NO  STUFFING  BOXES. 
NO  PISTON  RODS. 

INTERNAL  FRICTION  A  MINIMUM. 
ALL  PARTS  INTERCHANGEABLE. 


The  engine  la  perfectly  balanced  and  eelf  contained;  all 
earing  tmrfacefl  are  exceptionally  large,  making  It  \be 
3t  perfect  bliih  speed  engine  built. 


TRIUMPH  COMPOUND  ENGINE  CO. 


SOLE 
BUILDERS, 


21  I,  213,  216  and  217  W.  2nd  St.,  CINCINNATI,  O. 

FRASER  &  CHALMERS,  Agents,  Salt  Lake  City,  Utah;  Helena,  Mont. 

Both  Advertiser  and  Publisher 
by  mentioning  the  WESTERN 
ELECTRICIAN  when  writing 
to  advertisers. 


You  Will  Oblige 


THE  SCHUYLER 


-s"3rs'rK3i>^  orE'- 


ARC  LIGHTING 


CONTAINS  THB  FOLLOWING  IMPOHTANT  FEATURES: 


Instantaneous  and  Automatic  Regulation. 

Self-Lubricating  Boxes. 

Ventilated  Armature,  proof  against  a  burn-out. 

A  Pure  White  Steady  Light. 

MSCHUYLER  ELECTRIC  CO., 

MIDDLETOWN,  CONN. 
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TRADE  MARK. 


Okonite  and  Candee 


WRITE  TO  US  FOR  THEM. 
Dealers  in  Everytbing  ZSIaZSCTRICAIa. 


otonitejndjanson  SOUTHERN  ELECTRICAL  SUPPLY  CO.,  iocustIt.,  ST.  LOUIS,  MO. 


DR.  GASSNER'S 


^^^MomojoxmMmmimmmmmm 


I  DRY  BATTERY  I 


FOR  OPEN  CIRCUIT  WORK 


The  Batteries  are  now  made  in  tlie  following  sizes: 
No.  Height.  Width. 

18.   Rectangular  (Double  Cell),  7^  id.    3fin.  xSl^in. 


17.                  "  •    7j 

1 6.   Cylindrical  (Enameled),  7    ' 

15.                 ■•  7 

10.                 "  5i 

19.   Oval,  6^ 

02.    EECTANGin.AE,  4i   ' 


H  "  X  1. 

3   In.  diam, 

3 

3 

3f  in.  X  1|in. 

2i  ■'   X  U  " 


A.  SCHOVERLING,  Sole  Agent  and  Manufacturer, 

111  Chambers  St.,  New  York. 


THE  BARNES  WATER  EMERY 
Tool  Grinder. 

It  has  no  pumps.  No 
valves.  No  piping  to 
supply  it  with  water. 
It  has  nothing-  to  get 
out  of  order,  is  always 
ready  for  use.  It  is 
as  easily  managed  ns 
a  grindstone  pnd  will 
give  vastly  better  re- 
sults- 
Sold  subject  tonp. 
proval.  Send  for  fu'l 
description  and  price. 

W.  F.  &  John  Barnes  Co.,  Rockford,  Ml.. 

Address  No.  761  Ruby  Street. 


Barnes'  Patent 

UFii!SHT  mm 

20  to  32  inch  swing,  with  both 
worm  and  lever  feed,  self  feed 
and  back-geared. 

Barnes'  Patent 
ENGINE    LATHE, 

15  inch  swing,  6  foot  or  8  foot 
bed.  The=e  machines  are  made 
a  specialty  in  our  factory. 

They  have  advantages  not 
found  in  other  machines  in 
thii".  line.  It  will  pay  parties 
desiring  to  purchase  or  knou- 
more  about  these  machines  to 
send  for  full  description  and 
prices  to  W.  F.  A  JOHN 
BARNES  CO.,  Rockford, 
III.,  Address  No.  76llluby  St. 


POND 


ENGINEERING  CO., 


ST.  LOUIS,  CHICAGO, 

KANSAS  CITY, 

OMAHA,  DALLAS,  TEX., 

SEATTLE,  WASH. 

ENGINES,  BOILERS,  ETC.,  FOR  DRIVING  DYNAMOS. 

COMPLETE  STEAM  PLANTS  CONTRACTED  FOR. 

ERECTED  READY  FOR  SERVICE. 

SPECIAliTIES :— Armington  &  Siraa  Engines,  Steel  BoilerB,  Standard  Rocking  and  Sheffield 
Gratea,  Lowe  Heater,  Hoppes  Purifier,  Pond  Separator,  Blake  Pump,  Korting  Injector,  Etc. 

Send  to  the  Nearest  Office  for  Latest  Catalogue. 


PRIMARY  BATTERIES 

For  Household,  Experimental,  Scientific 
and  other  Purposes. 

JAMES  H.  MASON. 

MANDFACTPRIM6  ELECTRICIAM, 

Office,  63  Broadway,  New  York. 
Factory,  I  I8-I20  Park  Avenue,  Brooklyn,  N.  Y. 

COMPLETE  PLANTS  FOB 
SMALL  STORES. 

Office  and  Domestic  Lighting. 

GREAT  IMPROVEMENTS. 


Oaaranteed  as  represented. 

These  Batteries  are  in  practical  use, 
and  giving  perfect  satisfaction. 


PRINCIPAL    DEPOT: 

C'heatnat  St.,  cor.  Twelfth,  Philadelphia. 


S.A.I 


itsiaatp 


BRANCH    HOUSES. 
Nos,  767  &  769  Broadway.  New  York. 
"      1260  &  126a  Broadway.  New  York. 
''      160  Tremont  Street,  Boston. 
"     t5'  &  'S3  Wabash  Avenue.  Chicago. 
'■     444  Fulton  Street.  Brooklyn. 


Founded  by  Samuel  S  White  in  1844. 


JAMES  W    WHITE,   President. 
HENRY   M.    LEWIS,  General  Manager. 


J,   CLARENCE  WHITE,  Secretary 
SAMUEL  T.  JONES,  Treasurer. 


Cable  Address:  WTiite,  Pbiladelpllia. 


Edison  Mfg.  Co. , 

Orange,  N.  J.ji)' 

Gentlemen  : 

Yours  of  October  16th  duly  received,  and  sickness  has  caused 
the  delay  in  answering  it.    As  to  the  Edison  Laland  Battery,  we 
have  been  using  primary  batteries  to  operate  dental  electric 
pluggers  and  motors  since  1875,  and  am  compelled  to  say  that  the 
Edison  Laland  Battery  ^r  excell smother  batteries  we  have  ever 


used. 


^Yours  truly, 


The  S.  S.  White  Dental  Mfg.  Co, 
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Thomson-Homston  Flectbic  Co. 

TO  THE  OWNERS  OF  WATER  OR  STEAM  POWER: 

LONC  DISTANCE  TRANSMISSION  OF  POWER 

by  Electricity  is  now  successful  and  economical. 
A  greater  efficiency,  both  as  to  first  cost  and  operating  expenses,  is  guaranteed  than 

by  any  other  method  of  power  transmission. 
Electric  power  transmitted  for  any  purpose  and  to  drive  any  class  of  machinery. 
ELECTRICITY   IN   MINES  may  be  used  for  Hoisting,  Pumping,  Tram  Oars. 

Ventilation,  Drilling,  and  Lighting. 


THOMSOSr-HOUSTOX   EtECTKIC  HINIXC}   tOCOMOTIVE. 


Thomson-Houston  Generators  and  Motors 

Cannot  be  Excelled  for  Durability  and  Efficiency. 

We  will  be  pleased  to  furnish  on  demand  full  information  on  our  electric  appliances  and 

make  estimates  for  transmission  of  power  plants,  and  for  the  equipment 

of  mines  with  Electric  Power  and  Lighting  Apparatus. 

COMPLETE  INSTALLATIONS,  OR  ELECTRIC  MACHINERY  ONLY,  FOR  ALL  KINDS  OF 
ELECTROLYTIC  WORK,  ESPECIALLY  FOR  THE 

Electrolytic  Refining  of  Copper. 

Illustrated  and  Descriptive  Circulars  cheerfully  furnished  on  application  at  any  of  the  following 


F:E^i3^ciF.zi.x^   oir^^icss 


BOSTON, 


CHICAGO, 


ST.  PAUL, 

■4LOQ  Sll3le3^  Str-eet. 
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Knapp  Electrical  Works, 


PERKINS  ELECTRIC  LAMP  CO 

To  Fit  Any  Socket,    Any  Candle  Power, 

Highest  Efficiency. 


GRIMSHAW  WHITE  CORE 


BURGLAR  ALARM  BELLS.  BUTTONS,  ETC. 


POKCSX.AIZr     OXTT-OUTS, 

Main  and  Branch  Cut-Outs,  Rosettes  and  Switches,  Underwriters' 
Weather  Proof  Wires  and  Line  Supplies. 


Write  for  Prices  on  these  Specialties  Our  New  Catalogue  for  1891  Just  Out. 

54  ^  56  FRANKLIN  STREET,  CHICAGO 
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lyil^-^/^DOLfA  g)T. 


sSsss- 


C/uC^<39. 


A   SIMPLE 

FORMULA    FOR    DETERMINING    WIRE 

TO  BE  USED  IN  


H 


ALL    INTERIOR    WORK. 


B'    R 


S     H 


W    K 


A  Constant. 


"Substitute"  |\  in  all  cases  and  the  problem  is  solved. 
Note.— This  "constant"  is  free  from  "unknown   quantities." 

K  ^>     All  others. 


WHAT'S  IN  A  NAME? 


A  £:ood  deal  some  times.    For   in- 
"  Weatherproof "      Wires      are 
ness.     But    they    are     NOT. 
Would    you    use  a 
if  you  knew  you 
should  say  you 


stance,  a  great   many   men   think 
proof  afi:ainst   rain   and    damp- 
"Moistureproof  Wires"  ARE. 
rainproof  line  wire 

had  one?     You 

would?       Well, 


let  us  know  if  you  can  get  a  tub  of  water. 

We  will   send   a    sample   of  SHIELD  BRAND. 

You  can  easily   make  a  practical  test. 


SORTS 

OF 
SHADES. 


Sorry   we   haven't   space  to  show  you    all 


our  new 


SHADES  AND  FIXTURES 


SEND  FOR  CATALOGUES 

648  &,  560. 


SORTS 

OF 

FIXTURES 
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DOUBLE  CARBON  LAMPS 

Afford    the    Only    Reliable    and    Efficient    Means    for 


ALL  IHT  ELECTRIC  UGETIllll. 


All  other  devices  are  crude,  expensive,  and  unsatisfactory. 


TIE  ra  EiEcnK  mm 

Has  established  its  broad  foundation  patent  for  Double  Carbon  Arc  Lamps, 
No.  219,208,  having  won  four  distinct  infringement  suits  in  the  United 
States  Courts,  two  of  them  on  final  hearing,  the  decisions  being  rendered  by 
Judges  Gresham,  Blodgett,  Brown  and  Ricks. 

The  public  is  warned  against  the  use   of  infringing   lamps  or  any  crude 
substitute  for  the  Brush  invention. 


ARC  LIGHTING  APPARATUS, 

ELECTRIC  MOTORS  AND  GENERATORS, 

ALTERNATING  CURRENT  APPARATUS. 
INCANDESCENT  LIGHTING  MACHINES, 

CARBONS  FOR  ARC  LIGHTING, 
ETC,  ETC,  ETC. 

THE  BRUSH  ELECTRIC  CO., 
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FORT  WAYNE  ELECTRIC  CO 


KAKVFACTVBEBS    OF    THE 


Slaneri  Induction  Sisteni  of  Long  Distance 

IirCANDESCENT    LIG-HTINa. 


.A.IITX3    TJ^XM 


Wood  Automatically  Regulating  Arc  Lamps  and  Dynamos. 


MAIN'  OFFICE: 

FORT  WAYNE,  IND. 


BRANCH 

NEW  YORK, 
OHICAGO. 

PHILADELPHIA,      - 
PITTSBURGH, 
DETROIT,  MICH.,      - 
SAN  FRANCISCO,  36 
TORONTO,  CAN., 
DALLAS,  TEX., 


OFFICES : 

115  Broadway. 

186  Dearborn  St. 

907  Filbert  St. 

-      633  Wood  St. 

-     67  Gratiot  Ave. 

New  Montgomery  St. 

138  King  St.  W. 

McLeod  Bldg. 


FACTORIES : 

FORT  WAYNE,  IND.,  •  AND  -  DROOKLTN,  N.  Y. 


The  Consolidated  Electric  Storage  Co., 


j>t<itini»i««i«i«t||ittfiiit,ti(i>,^T) 


MANUFACTURERS    OF- 


THE    jrULIEIM 

ELECTRIC  STORAGE  BATTERY. 

ExclusiYe  licensees  for  the  whole  of  the  Dnited  States  of  the  Storage  Battery  Patents  of  Charles  F.  Brash  [lately  owned  by  the 
Brash  Electric  Company],  and  snstalned  by  the  Circuit  Court  of  the  United  States. 

Electrical  Accumulator  Company  vs.  Julien  Electric  Company,  38  Federal  Reporter,  117. 
Brush  Electric  Company  vs.  Julien  Electric  Company,  41  Federal  Reporter,  679. 

BAHERIES  ^  LIGHTS  POWER, 

Solca.  a,t  X>x-loe»    ao   X^q-kkt   eis   to   I^ofy   Ooxxxx^etltlozi. 

For  Agencies  and  Licenses  apply  at  the  Company's  Office  at 

All  other  inquiries,  more  especially  those  in  relation  to  Purchase  of  Batteries,  should  be 

addressed  to  the  Philadelphia  Office  of  the  Company. 

926  Drexel  Building,  PHILADELPHIA,  PA. 


$3  per  Annum. 


EVERY  SATURDAY. 


I O  cents  per  Copy. 
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No.  2 


Ireson's   Self-Adjusting   Leather-Link   Belting. 


Patd.  Nov.  16,  '88. 

Bepectally  sdapted  for 
all  Blectric  porpoees  and 
other  high-speea  machia- 
•ry. 


Send  for  lreBon'8  Illas- 
tiated  Treaties  on  Self- 
Adjnetlng  Leather  Link 
Belting,  furnished  gra- 
tnltoosly. 


Manf'd  by  CHARLES  L.  IRESON,  97  High  St.,  Boston.  Mass. 


Are  You  Workin' 

ELECTRIC  RAILWAYS?  :r 

The  Standard  Underground  Gable  Co.,  ""supISlineof 

Insulated  Wires  and  Cables. 


CHICAeo. 


PITTSBrRGH. 


NEW  XOBK. 


THE  HOLTZER-CABOT  ELECTRIC  CO., 

MANTTFACTUREKS  OF  AND  DEALERS  IN  ' 

EVERYTHING   ELEOTRIOAL 

SEND  FOB  SSa-VAfkK  CATA£i06lDC:, 


111  Arcli  Street, 


BOSTON,  MASS. 


tPFOiii  irFJuriFS-i  CLOWER  &  HARRIS,  Dallas,  Texas. 
orci,,HL  xucit,.,oa.  ^  p^^^  Seilerb  Blbctbical  Works,  San  Francisco,  Cal. 
A  fnll  line  of  our  mannfactnre  can  be  found  at  onr  Agencies. 


AGNOLIA 
METAL 


INDORSED  BY  THE  UNITED  STATES  AND  GERMAN  GOVERNMENTS. 


NEW  YORK  AND  BROOKLYN  BRIDGE,  Brooklyn,  Nov.  7,  1890. 

THE  MAGNOLIA  ANTI-FRIGTION  METAL  CO.,  74  Cortland  Street,  New  York  City. 

Gkntxemen:— This  certifies  thit  we  have  had  your  metal  In  nae  about  six  months  on  the  crank 
pin  of  a  four  hundred  and  fifty  horee  power  Wright  engine,  and  al^o  as  packing  ringa  on  the  piston  rod 
of  a  locomotive.    In  both  placea  It  has  given  entire  saiisfaction,  not  causing  the  least  troubfe. 

Yours  very  truly.  c.  C.  MARTIN,  Chief  Engineer  and  Supt. 


(2121) 


ELECTRIC 
LIGHT, 

HIGH  OR  LOW 
VOLTAGE. 


Tie 


India-Riililier  and  Giitta-Perclia  Insnlating  Co. 


Vulcanized  India-Rubrer  Cables,  to  any 
specification  up  to  8,000  Megohms  per  mile. 

Absolutely  Pure  Rubber  Cables, 

Concentric  Cables,  any  millage,  Flexible 
Cords,  Silk,  Hemp,  Cotton.  Dynamo 
Wires  and  Cables,  very  pliable.  Every 
variety  of  Incandescent  CORES. 


UNDER  WATER 

AND 

UNDERGROUND. 


manufacturers  of 

Three  and  Two-wire  Ca- 
bles, to  any  specification 
up  to  8,000  Megohms  per 
knot. 

Cables  ol  High  insulation 
and  Long  Life,  all  millage. 


WW.  M.  HABIRSHAW,  F.C.S.,Gen'IMgr.,  Offices:  159  Front  St.,  NEW  YORK,  U.  S.  A. 

Western  Agents:  THE  ELECTRICAL  SUPPLY  CO.,  171  Randolph  St.,  CHICAGO,  ILL. 


MARINE 

ELECTRIC 

LIGHT 

Installations 


Standard  Marini 
Cores  to  any  Millaci 
or  Specification  up  to 
9,000  Megohms  per  knot 

Two-Circuit  Concen- 
tric Cables,  both  cir- 
cuits, 9,00a  Megohms  pet 
knot. 

Navy  portables,  SIUE, 
Cotton  and  Hemp, 

Bell  Wire,  rubber  co^ 
ered,  for  Marine  Work* 

Pliable  Cables,  foe 
Search  Lights. 


Insulated  Wires  and  Cables. 

The  nckno tried |[ed  StAUdard  for  dnrabla  and  lilKh  In- 
nulatlon.  Ttn  merits  proved  l>y  a  record  or  over  iiaarter 
of  a  oentoary.    Adapted  to  all  electrical  parpoHen. 

CELEBRATED  KERITE  TAPE  FOR  INSULATING  JOINTS, 


Electric  Light  and  Power, 
Telegraph  and  Telephone, 
Railway  and  all  other 
Branches  of  Signaling. 


ALL  SIZES 
Lead  Encased  Wires. 


Aerial  Use. 
Subterranean  Use, 
Submarine  Use. 
Concealed  Wiring  In  all  Locations. 


GEORGE  B.  PRESCOTT,  Jr.,  Gen.  Agt.,  lODeySt.,  New  York. 

■Western  Electric  Co.,  Chicago,  111.,  Sole  Agents  for  the  West. 


ANSONIA  BRASS  &  COPPER  COMPANY. 

Sole  Manufacturers  of  COWLES'  PATENTED 

Fire- Proof  and   Weather  -  Proof 

ELECTRIC  LIGHT  LINE  WIRE. 
Tobin  Bronze  Bods,   tsiliects,   and  Plates. 

c  1>  1>  a  " 


* '//wk<»<<i<W<<^i^^ 


■mmifif'm'^'y^ 


Cl!T  SIJOWINU  STYLK  OK  INaULATION. 

ji.-Coppor  Wii«.     b.  h.  -Two  RialdH.  wiuiratod  Willi  Flro-Proof  Iiisuliltloa.     c — Braided  Coltou,  BaturAleA 

"'''Appr™'a'l"'Nmv'lVrt''K      n'f"'l''li"  llndunvrltore.    Samples  turnlBhea  upon  application.    PuieElectrtf 
Copper  Wire.  Itai-o  and  covered,  of  every  desei  Iptloii, 

..,.opo,^«„o    (  19  and  21  Cliff  street.  New  York,  FACTORIES: 

WAREROOMS:  -)  ,33%„j  ,35  ^^3^33^  Ave.,  Chicago,  111.  ANSONIA,  CONN. 


THE  MILLIKEN  PATENT 

ELECTRIC  RAILWAY  POLE. 


-MANUFACTDRED    BY- 


IKIIImXmIKXSN  BROSm 


No.  66  LIBERTY  STREET, 
NEW  YORK. 


No.  69  DEARBORN  STREET, 
CHICAGO. 


standard  Side,  Center  and  "l'nll-0«"  PoIch.  Special  Attention 

Uivento  InHolation.    Hpccial  PolcHof  any  Befinired 

licnetli,  or  to  Mtand  any  Strain  Made  to  Order. 

Adopted  by  all  the  Leading  Roads  and  Recommended  by  the  Best  Engineers, 

In  ude  In  «h«  rollowlns  rltlej.:    NKWAKK,  nlirKAI-O,  JEBSKVCITY 
PATKHMO.\,  TKOV,  I'lTTMBUKWH,  1IA1BII.T01V,  O.,  KTC. 

Over  6,000  Ordered  in  the  Last  3  Months, 
ORDERS  FOR  STANDARD  POLES  FILLED  FROM  STOCK. 

WRITE   FOR  PARTICULARS. 


KOI  »-0-]V 

ELECTRIC  LAMPS. 

1-2  to  36  Candle  Power. 

For  use  with  Batteries  or  Dynamos. 

3  to  40  Volts. 

We  Will  Send  Free.  Catalogue  E. 

Which  shows  prices  of,  and   e.xperiments   with 
Edison  Lamps,  and  gives  directions 

How  to  Make  a  Cheap  Battery, 

And  how  to  operate  thorn.     Any  intelligent 
operate  those  batteries  and  lamps. 

EDISON  LAMP  COMPANY,  Harrison, 


WESTERN    ELECTRICIAN. 
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CENTRAL  STATION 

STATISTICS 

Of  the  Central  Stations  in  operation  July  1st,  1890,  in 

MAINE.  KENTUCKY.  MASSACHUSETTS. 

50%   75%  T[i% 

Were  using  Thomson^Houston  apparatus,  as  evidenced  by  the  following  figures. 


The  flgurea  referring:  to   "total  of  all 
syBtema,"   taken  from  table  published  in 
August  number  of  "Electrical  Industries," 
are  of  undisputed  accuracy. 

Total  of  all 
systems. 

Thomson-Houston  System. 

Number. 

Percentage  to  total  of  all 
Systems. 

Maine,          -     _     -     - 
Kentucky,    -     -      -     - 
Massachusetts, 

34 
16 
85 

17 
12 
66 

50   per  cent. 
75  per  cent. 
771  per  cent. 

Do  not  be  startled  by  these  figures,  but  remember  them  and  bear  in  mind  the  fact  that 
more  will  be  presented  for  your  consideration  next  week,  and  that  there  are  1  1  STATES 
in  this  country,  in  each  of  which  our  system  is  used  in  upward  of  70  PER  CENT  of 
the  Central  Stations. 


WE  GIVE  CREDIT 


for  these  results  to  our  automatically  regulated  dynamos,  noiseless  and  steady  arc 
lamps,  long  lived  incandescent  lamps,  and  the  perfected  details  and  economical  operation 
of  our  system. 


THOMSON-HOUSTON  ELECTRIC  CO. 


620  Atlantic  Avenue,  Boston,  Mass. 

Wall  and  Lloyd  Streets,  Atlanta,  Oa. 

116  Broadway,  New  York  City. 

16  First  Street,  San  Francisco,  Oal. 

368  First  Street,  Portland,  Ore. 

831  Now  York  Life  Building,  Kansas  City,  Mo. 


148  Michigan  Avenue,  Chicago,  111. 
406  Sibley  Street,  St.  Paul,  Minn. 
215  West  Fourth  Street,  Cincinnati,  O. 
1110  Noble  Street,  Philadelphia,  Pa. 
13S3  F  Street,  Washington,  D.  C. 
116  North  3d  Street,  St.  Louis,  Mo. 
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Beltlns;. 

Evans  Friction  Cone  Co. 
Ireson.  Cha«.  L. 
Jewell  Belting  Co. 
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N.  y.  Beltine  &  backing  Co 
Page  Belting  Co. 
Schieren  &  Co..  Chae.  A. 
Shnltz  Belting  Co. 
Boilers. 
Abendroth  &  RootMfe.  Co. 
Hazelton  Tripod  Boiler  Co, 

Books  Electrieal. 

Electrician  Publishing  Co. 

Bnrslar  Alarms. 

Central  Electric  Co. 
Electrical  Supply  Co. 
Empire  City  Electric  Co. 
Fletcher  &  Fletcher  Electric  Co. 
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Cables. 

(See  wire  inenlated.) 
Cable    Electric  (See  Wire  Insu- 
lated), Copper.  Hhect  and  Bar. 

Roebllng"B  sodb  Co.,  John  A. 

Standard  Underground  Cable  Co. 

We&tern  Electric  Co. 
Carbons.  Points  and  Plates. 

Brush  Electric  Co. 

Central  Electric  Co. 

Electrical  Supply  Co. 

Empire  City  Electric  Co. 

Globe  Carbon  Co. 

Knapp  Electrical  Works. 

National  Carbon  Co. 

Standard  Carbon  Co. 

Western  Electric  Co. 
Cars,  Electric  Railway. 

Stephenson  Co.,  John. 
Clntcties.  Friction. 

Hill  ClQtch  Works. 

Cunstrnctlon  and  Bepairs. 

Bain,  Foree. 

Electric  ConstrncLlon  A  Supply  Co. 

Chicago  Kiectric  Mfg.  Co. 

Knapp  Electrical  Works. 

McLaughlin,  Jas. 

N.  W.  Thomson-Houston  Elec.  Co. 

Western  Electric  Co. 

Contractors.  Electric   Lislit. 
Knslne  Plants  and  Electric 

KallivayB- 

Brush  ElectricCo. 

Chicago  Electric  Mfg.  Co. 

Edison  General  Electric  Co. 

Hutton  Henry, 

McLaughlin,  Jas. 

N.  W.  ihomaon-Houston  Elec.  Co. 

Pond  Engineering  Co. 

Sperry  Electric  Co. 

TnomsoD-IIoueton  Electric  Co. 

United  Electric  Traction  Co. 

U.  S.  Electric  Lighting  Co. 

Weatinghuuee  Electric  A  Mfg.  Co. 

VVeetern  Electric  Co. 

Woodbrldge  &  Turner. 
Copper  IVIres  and  Tapes. 

American  Electrical  Worku. 

Aneonla  Brass  Si  Copper  Co. 

Central  Electric  Co. 

Edison  Ueneral  Electric  Co. 

Electrlral  Supply  Co. 

Oreat  Western  Electric  Supply  Co 

Holmes,  Booth  A  Haydens. 

Internatlonsl  Okonlte  Co.,  The. 

llllnole  Electric  Material  Co. 

Jones  Bros.  Electric  Co. 

Knapp  Electrical  Works. 

Monitor  ElectricCo. 

PhilUoB,  Eug.  F.  Electrical  Works. 

Roebllng'sj  Jno.  A.  Sons  Co. 

Standard  Elecirical  Worke. 

Standard  Underground  Cable  Co. 

Weetern  Eleclric  Co. 
I'rosH-Arms. 

Central  Electric  Co. 

Electrical  Supply  Co. 

Great  Weetern  Electric  Supply  Co. 

Illinois  Electric  Material  Co. 

Monitor  Electric  Co. 

N.  \V .  Thnineon-llouston  Elec.  Co. 

Southern  Electrical  Supply  Co. 

St.  Louie  Electrical  Supply  Co. 

Western  ElectricCo. 
Cnt-onts  and  Kivltchen. 

Alexander,  Barney  A  Chapin. 

Autoniallr  .Swit.li  Co. 

Central  Electric  Co. 

Electrical  Stiuply  Co. 

Empire  City  Electric  Co, 

Fletrher  A  Fletcher  ElectricCo. 

Great  Western  Electric  Supply  C.'o. 

(ireeley  A  Co.,  E.  8. 

lloltzor-Cabot  Electric  Co. 

llllnolB  Electric  Material  Co. 

Partrlck  Hi  Carter  Co. 

Palete,  H.  T. 

boHthorn  Electrical  Supply  Co. 

St.  Lnulfl  Electrical  Supply  Co. 

Star  Elertrl.\  Co. 

Uninn  liardwaroCo. 

Vho  Niilfl  O.  S. 

Western  Electric  Co. 
DynamoH. 

Brush  Electric  Co. 

Hain,  Foreo. 

Card  Electric  Motor  A  Dynamo  Co 

Colburn  A  Co.,  I.  W. 

Continental  Dynamo  Co. 

K(trt  Wayne  KlorlrlcCo. 

Ilawkoyn  Elfctrlc  ManufacturlngCo. 

HelDl'ir  Klectrlc  Light  Oo. 

National  Klectrlc  MiinufacturlnffCo. 

Srlniylrr  Khictrlc  Co. 

Siii'rry  KlnctrlcCo. 

Tliomnon-IJfiUHton  Klectrlc  Co. 

United  Klorlrlc  Traction  Co. 

i;.  8.  EInclric  LlghtlnjiCo. 

WoHtnrn  KloctrlcCo. 

WeBtioghonHO  Electric  A  Mfg.  Oo. 

Electrical  Instrnments. 

(,'oritrfll  Electric  (>>. 

Kl"ctrlc;il  Supply  Co. 

Urnat  Wnnl4.rn  ttlHctrlc  Supply  Co. 

Gretdf'y  ACo.,  K.  H. 

Partrlck  ft  Carter  ('o. 

Colleen  A  Co. 

Star  KlnrtrJi  Co. 

WcBtorn  Klectrlc  Co. 

Wonton  Kloctrlcal  Inptmniont  Co. 


Electric  Hallways 

EdlBon  General  Electric  Co. 

Thomson-Honaton  Electric  Co. 

United  Electric  Traction  Co. 

Weetinghouae  Electric  A  Mfg.  Co. 

Woodbrldge  A  Turner. 
Electroliers    and    Combina- 
tion Fixtures. 

Bageot,  E. 

Bleckert  &  Nelson. 

Electrical  Supply  Co.,  The. 

Great  Western  Electric  Supply  Co. 

Sawyer-Man  ElectricCo. 

Thomson-Houetoo  Electric  Co. 
Electro-Platine:  Machines.  . 

Brush  Electric  Co. 

Colburn  A  Co.,  I.  W. 

Edison  General  Kiectric  Co. 

Thomson-HouBton  Electric  Co. 
Ensrines,  Steanf. 

Ball  Engine  Co. 

Noye  Mifg.  Co.,  Jno.  T. 

Taylor  Manufacturing  Co. 

Triumph  Compound  Engine  Co. 
Fire  Alarms. 

Electrical  Supply  Co. 

Knapp  Electrical  Works. 

Partrlck  &  Carter  Co. 

Western  Electric  Co. 
Friction  Cones. 

Evane  Friction  Cone  Co. 
6ra8  liisiitingr.  Electric. 

Cleverly  Electrical  Works. 

Electrical  Supply  Co. 

Knspo  El«clrical  Works. 

Partrick  A  Carter  Co. 

Western  Electric  Co. 

Wollensak,  J.  F. 
Creneral  Electrical  Supplies. 

Alexander,  Barney  A  Chapin. 

American  Electrical  Works. 

Aneonla  Braae  A  Copper  Co. 

Automatic  Switch  Co. 

Brush  Electric  Co. 

Central  Electric  Co. 

Chicago  Electric  Mfg.  Co. 

Cleverly  Electrical  Worka. 

Edlaon  General  Electric  Co. 

Electric  Construction  &  Supply  Co. 

Electrical  Supply  Co. 

Empire  City  Electric  Co. 

Fletcher  A  Fletcher  Electric  Co. 

Forest  City  Electric  Worka. 

Great  Western  Electric  Supply  Co. 

Greeley  A  Co.,  E.  S. 

Holtzer-Cabot  Electric  Co. 

Holmes,  Booth  &  Haydens. 

Illinois  Electric  Material  Co. 
~  International  Okonite  Co.,  The 

jonea  Bros.  Electric  Co. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Northwest  Thomson-Houeton  Co. 

Oetrander  A  Co.,W.  R. 

Partrlck  &  Carter. 

Southern  Electrical  Supply  Co. 

Stanley  A  Hall. 

Star  Electrlx  Co. 

St.  Louis  Electrical  Supply  Co. 

Statdard  Electrical  Works. 

Turner  Brass  Works.. 

Thomson-Houston  Electric  Co. 

Union  Hardware  Co. 

VanNuis  C.S. 

Western  Electric  Co. 

Wollensak,  J.  F. 
Globes  and  Electrical  Ciiass- 

Tvare. 

Great  Western  Electric  Supply  Co. 

Phcenlx  Glass  Co. 

Herd  Rubber  for  Electrical 
Purposes. 

Butler  Hard  Robber  Co. 

Innnlators  and  insulating 
Materials, 

Alexander,  Barney  .^-  Chapin. 
Butler  Hard  Rubber  Co. 
Central  Electric  Co. 
Electrical  Supply  Co. 
Empire  City  hlectrlc  Co. 
Flbrone  Mfg.  Co. 
Fletcher  A  Fletcher  Electric  Co. 
Great  Western  Kiectric  Supply  Co. 
Interior  Conduit  A  Insulation  Co. 
Intprnatlonal  Okonlte  Co.,  Ttio. 
Kuapp  Electrical  Works. 
Laminar  Fibre  Goodb  Co. 
Monitor  Electric  Co. 
Munsell  A  Co.,  Eugene. 
Partrlck  A  Carter  Co. 
Standard  Paint  Co. 
Southern  Electrical  Supply  Co. 
St.  Louis  Electrical  Supply  Co. 
Woetcrn  Electric  Co. 

Insulated  IVires  and  Cables 
SloKnet  Wire. 

American  Electrical  Works. 
Central  Electric  Co. 
Day,  A.  G. 

Eastern  Electric  Cable  Co. 
Edison  General  Electric  Co. 
Electrical  Supply  Co. 
Groat  Western  Kloctric  Supply  Co. 
UoImcH,  Booth  A  Ilaydons. 
Illinois  Elertrlc  Material  Co. 
Interior  Conduit  A  Innulatlon  Co. 
International  Okonlte  Co  ,  The. 
India  Kuhber  A  Outta  Percha  Insu- 
lating Co. 
Jones  Bros.  KlortrlcCo. 
Knapp  Electrical  Works. 
Monitor  RlL-ctrlc  Co. 
Partrlck  A  Carter  Go. 
SimthcrD  Electrical  Supply  Co. 
St.  Lciule  Electrical  Supply  Co. 
Standard  lOlectrlcal  Works. 
Standard  Underground  Cablo  Co. 
Wostorn  Kloctrlc  Co. 

Journal  IKearlnicH. 

EuridaiTrmpuri'd  ('upper  Co. 
MfiKnollii  AntI  Friction  Metal  Co. 
Tnrnur  BrasH  Works. 

l«ampH,  Incandescent, 

Alnxundcr.  Barnny  .t  Cliai'In. 

Bornnteln  Klectrlc  Co. 

Brush  Kh.-ctrlcCo. 

Buckeye  I'linrtrlc  Co, 

Central  Klectrlc  Co. 

('Olumhla  InrHndiiacont  Lamp  Co. 

Edison  Lump  Co. 

Kdlnon  Gi<ri(<ral  Kloctrlc  Co. 

FCIottrlcal  Supply  Co. 

Empire  City  ICloctrlc  Co. 

Great  WpHtnni  Kloclric  Supply  Co. 

Grodoy  K.  8,  A  Co. 

Ht'lBlKr  KIrr.trIc  Light  Co. 

Knapp  ICI.Mlrl.ftI  Works, 

Monitor  Kh'clrlr  (^u, 

NorthwHt  Tliomni.n-Moimton  Co. 

Sawvuf  Mtiu  li:i»iM.rl.-  i:.i 


liamps,  Incandescent— Contd. 

Southern  Electrical  Supply  Co. 

St.  Louis  Electrical  Supply  Co, 

Sunbeam  Incandescent  Lamp  Co. 

Thomson-Houston  Electric  Co. 

Western  Electric  Co. 
JUntbes  and  Slaclilne  Tools. 

W.  F.  A  John  Barnes  Co. 
Slaarnet  Wire. 

(See  insulated  wire.) 
medical  Batteries. 

Fletcher  A  Fletcher  Electric  Co. 

Partrick  A  Carter  Co. 
mica. 

Eug.  Munsell  A  Co. 
Sllnine  Apparatus,  Electric. 

Bain,  Foree. 

Sperry  Electric  Co. 

Edlaon  General  Electric  Co. 

Thomson- Houston  Electric  Co. 

Westinghouse  Electric  A  Mfg.  Co. 
Motors. 

Bain  Foree. 

Brush  Electric  Co. 

Baxter  Electric  Motor  Co. 

Card  Electric  Motor  A  Dynamo  Co. 

Connecticut  Motor  Co. 

Crocker-Wheeler  Motor  Co. 

C.  A  C.  Electric  Motor  Co. 

Edison  General  Electric  Co. 

Elektron  Mannfactnrlng  Co. 

Hawkeye  Electric  Mfg.  Co. 

Sperry  Electric  Co. 

Thomson-Houston  ElectricCo. 

U.  S.  Electric  Lighting  Co. 

United  Electric  Traction  Co. 

Westinghouse  Electric  &  Mfg.  Co. 
Oils. 

Taussig,  S. 

Oil  Cups  and  Brass  Gloods. 

Powell  Co.,  Wm. 
Patent  {Solicitors. 

Barton,  Geo.  P. 
Pins  and  Brackets. 

Central  Electric  Co. 

Electric  Supply  Co. 

Great  Western  Electric  Supply  Co 

Illinois  Electric  Material  Co. 

Standard  Electrical  Works. 

Southern  Electrical  Supply  Co. 

St.  LouJs  Electrical  Snpply  Co. 

Western  Electric  Co. 
Poles. 

Central  Electric  Co. 

Electrical  Snpply  Co. 

Great  Western  Electric  Supply  Co, 

Illinois  Electric  Material  Co. 

Milliken  A  Co. 
Publisbers    Electrical. 

Electrician  Publishing  Co. 
Posh  Buttons. 
I      Central  Electric  Co. 

Electrical  Supply  Co. 

Fletcher  A  Fletcher  Electric  Co. 

GreatWestern  Kiectric  Supply  Co. 

Illinois  Electric  Material  Co. 

Knapp  Electrical  Works. 

Partrick  A  Carter  Co. 

Standard  Electrical  Works, 

Union  Hardwaro  Co. 

Western  Electric  Co. 
Bailways  Electric. 

tSee  electric  railways.) 
Slpeaklne;  Tubes. 

Central  Kiectric  Co. 

Electrical  Supply  Co. 

Jones  Bros.  Electric  Co. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Ostrander  A  Co.  W.  R. 

Western  Klectrlc  Co. 

Wollensak  J.  F. 
ISpced  Indicators. 

Queen  A  Co. 

t^priofis. 

Gibson  Co.,  W.  D. 

Tapes,  Insulatlner. 

American  Electrical  Works. 
Central  Electric  Co. 
Eastern  Electric  Cable  Co. 
Edison  General  Co.,  Wire  Dept. 
Electrical  Snpply  Co. 
GreatWestern  Electric  Supply  Co. 
India  Rubber  &  Gutta  Percha  In- 

eulatlDg  Oo. 
Illinois  Electric  Material  Co. 
Okonlte  Co. 
Western  Electilc  Co. 

Teleerapli  Apparatus. 

Bunnell  A  Co..  J.  H. 
Central  Electric  Co. 
Electrical  Supply  Co. 
Empire  City  Elfctrlc  Co. 
GreatWestern  Kloctrlc  Supply  Co. 
Greoley  A  Co.,  E.  8. 
Jones  Bros.  Electric  Co. 
Knapp  Electrical  Works. 
Monitor  Electric  Co. 
Partrick  A  Carter  Co. 
Standard  Electrical  Workfl. 
Western  Electric  Co. 
Writing  Telegraph  Co. 

Telepliones,  Electric. 

standard  Electrical  Works. 
Weelrrn  Kloctrlc  Co. 

Test  InHtrunients. 

Bain.  Foree. 

Contral  Electric  Co. 

Electrical  Supply  Co. 

(Jreeley  &  Co.,  E.  8. 

Knapp  Electrical  Works. 

tJuoon  A  Co. 

Weetern  Klectrlc  Co. 

Weston  Electrical  Instrument  Co. 

Trucks.  Electric  Car. 

Kdlwon  Gonoral  Electric  Co. 
Peokham  Street-Car  WhcolAAiIcCo 
Stephenson  Co  ,  Jno. 
TliomHon-UouBton  Electric  Oo. 
United  Electric  Traction  Co. 
WostingUouso  Electric  &  Mfg.  Co- 

Turblne  WheclH. 

Dayton  Glolio  Iron  Works. 
LefTnl  ACi...  Jiimos. 
stilwell  A  Blerco  Mfg.  Oo. 

Wire,  Bare. 

American  Ii'lectrlral  Works. 
Ansonia  HriiHS  A  (Nnipor  Co. 
Cimtral  Kl.xtrlr  Ci.. 
Elcctrli-ikl  Supply  < 'o. 
lIidmoH.  Mnotli  A  llaydonfl. 
lIlIiinlH  ICIo.lrlr,  MnlorlftlCo. 
Kniipi)  Kl.-rfrlral  Wurks. 
Partrlck  A  Ciirtrtr  (^o. 
Hoolillni^'n  Honti,  Jim.  A   Civ 
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TriTE    IVA^TKOI^Ai:.  C^RB  OlSr  CO 


Clevela,ra.d.,  Oliio. 

-MANUFACTURERS  OF- 


ELECTRIC  LIGHT  CARBONS  ahd  BATTERY  MATERIAL. 


Electric  Specialties 

WE    MAKK 

Electric  Supplies  Under  Contract. 


THE  WM.  D.  GIBSON  CO. 


65  W.  Jefferson  St., 
CHICAGO,  LLI,. 


SPRINGS 

FOR  ELECTRICAL 
MACHINERY 
A  SPECIALTY. 


GIVES  A  CLEAR 
AND  STEADY 
LIGHT. 


/f  THE  ONLY  COMMERCIAL  ARC  LAMP 
iros. 
.  INCANDESCENT 

CIRCUITS. 


Burning  2  in  Series  on  Circuits  of  1 00  to  1 20  Volts 
Will  Use  6K.  8  or  10  Amperes  of  Current. 


Please  state  System  and  Toltage  Used.    Address 

THE  ELECTRIC  CONSTRUCTION  &  SUPPLY  GO. 

18  Cortlandt  St.,  NEW  YORK  CITY. 


We  Guarantee 
Them    Electrically 
and  Mechanically. 


CRDSBY  DRY  BATTERIES 

FOR  OPEN  CntClJIT  WORK. 

ELECTROMOTIVE  FORCE,  1.55  VOLTS. 
C  URRENT  1  TO  15  AMPERES. 

THE  ONLY  BATTERY  SOLD  SEMI-CHARGED. 

DOES  NOT  WORK  UNTIL  WANTED. 

ONLY  A  SMALL  ftUANTITY  OP  PUEE  WATER  NECESSARY  TO  CHARGE  IT. 


NEftT. 

CLEAN, 
EFFECTIVE. 

SIMPLE, 
COWIPftCT. 
PORTABLE. 


RECUPERATES 
QUICKER 

AND 

OFTENER 

THAN 

ANY  OTHER. 


TELEPHONE  FOR  LONG  OR  SHORT  DISTANCE. 

T7.r»-D   GAS  LIGHTING,  ANNUNCIATORS,    -M-xTTiTnAT     TTQ-CH 

r  KJti,     BELLS,  BUEGLAE  ALARM  AND    iVL-Jl'J-'i^ii.ij    U  C>£jCS 

IT  :^j>.fii  uo  :Ei<p-cr.A.ij. 

For  C^rcnlll^s  and  Prico  LIhIb  niiply  to  Principal  Office 

CROSBY  ELECTRIC  CO., 

87  and  89  South  Fifth  Avenue,      -       -       NEW  YORK. 


IHi  HAWKEYE 

ELECTRIC  MFG.  CO., 

DAVENPORT,    -     -     IOWA. 

^T_riI_EDEE^^   CDF- 

Complete  Central  Station 


i-ro-is 


ISOLATED  PLANTS, 
ARC  AND  INCANDESCENT  APPARATUS. 


OUR,  DTNAMOS  are  unsurpassed  by  any  made  for  efficiency, 
automatic  regulation,  and  general  workmanship. 


Licensee  of  the  Renowned  PerJelna  Incandescent  Lamps, 

Famous  for  long  life  without  discoloration. 


ELECTRIC    MOTORS    for    Railway   Circuits   and   Central 
Stations;  any  voltage,  highest  eiliciency,  all  sizes. 


Prices  Reasonable.  -  Write  us  tor  Catalogue  and  Price  List. 
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SPECIAL! 


THIS    WEEK    OUR    ''SPECIAL"    IS 


ELECTRIC  FIXTURES. 

We  have  in  stock  about  $40,000  worth  of  almost  every  style  and  variety. 


We  will  sell  these  at  manufacturers'  prices. 


We  have  a  stock  of  over  a  quarter  of  a  million  dollars  worth  of 

E^lectric  Suppliers 

OF  EVERY  KIND  AND  DESCRIPTION. 


OUR  IMOXXO: 


T77"e  a^ree  to  griTre  ouur  c-vjLstorrcLers 
Tlie  Eest  G-ood-s 

^or  tiiLe  1-iea.st  3^/£ori.e37-, 

a^nd.  G-ijLa,ra,2n.tee  3Fro2mp)t  IDeliT7"er37-. 


MAIL  ORDERS  RECEIVE  THE  SAME  CAREFUL  ATTENTION  AS  THOSE  GIVEN  IN  PERSON. 


THE  GREAT  WESTERN 

ELECTRIC  SUPPLY  CO., 

190  &  192  FIFTH  AVENUE,  CHICAGO,  ILL. 
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PECKHAM'S  IMPROVED 

CANTILEVER  MOTOR  TRUCK. 


EQUIPPED    WITH 

^'Peckham's  Patent"    Interchangeable     Wheels^    Safety  Life    Guards,    Track 

Brakes     Ice    and    Snow  Scraper,    Pendulum  Motor, 

Hangers  and  Rubber  Capped  Springs, 

WARRANTED    TO    PREVENT    OSCILLATION    OF    CARS. 

The  Strongest,  Safest  and  Most  Efficient  Motor  Truck  in  Use, 

For  Descriptive  Circulars,  Price  liists  and  Testimonials,  Apply  to 

THE  PECKHAM  STREET  CAR  WUEEL&AXLE  CO.,;:rB^'°;r<K': 


THE  CONNECTICUT  MOTOR  CO 


OFFICE  AND  WORKS: 

PLANTSVIIXE.  -  -  CONN. 


CONSTANT    POTENTIAL 

Electric  Motors  and  Generators 

l-S   TO    SO   HOR.SB    FOTrtTEH.. 
FIBST-C1.A8S  tVORKDIAKSHir  AKD  HICK  EFt'ICIRKCV. 


PHILADELPHIA,  17  W.  Sixth  St. 

CHICAGO,  302  Insurance  Exchange  Building. 

CORRESPONDENCE  SOLICITED  WITH  CENTRAL  STATIONS  AND  INDIVIDUAL  USERS. 


NEW  YORK,   127  Fifth  Ave. 
HARTFORD,  14  Stale  St. 


BOSTON,  32  Oliver  St. 
ST.  LOUIS,  823  Looust  St. 


Automatic  Switch  Co., 


No.  8  KEYSER  BUILDING, 

BALTIMORE,  MD.,  U.S.  A. 

Sole  Mamiktnrers  of  the 


AUTOMATIC  SWITCH. 


The  only  reliable  protector  to  the  Arma- 
ture of  an  Electric  Motor. 

Applicable  to  Conslunt  Potential  Motors 
of  all  sizes  and  patterns. 

HBSIJD  FOB  GATALUttUE. 


G.  A.  HARMOUNT, 

MANAGKR 

MONITOR  ELECTRIC  CO., 

.'        149     WABASH  AVE.,  CHICAGO,  ILL. 

WHOLESALE  DEALER  IN  GENERAL 

ELECTRICAL  SUPPLIES. 


WESTEItnl  AGENT  FOR 


ALFRED  F.  MOORE 


(KSTAULISIIKI)  l.y 


ELEGTRIGAL  WIRES  AND  GABLES. 

Electric  Light,  Annunciator  and  Olllie  Wires.     Incandescent  and  Battery  Cords;   in 
fact,  every  kind  of  Wire  known  lo  the  Ulectrical  Trade. 
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The  day  is  rapidly  passing  when  Electric 
Light  Companies  will  be  reproached  with  using 
"cheap,"  "crude,"  "unsightly"  and  "bungling" 
devices,  in  the  installation  of  plants. 

There  is  a  demand  for  switches,  cut-outs, 
etc.,  equal  in  design,  workmanship  and  service 
to  other  hardware  articles  of  interior  finish,  and 
this  demand  can  now  be  supplied. 

If  your  dealer  does  not  handle  this  class  of 
goods,  write  to  us. 

THE  STAR  ELECTRIX  CO., 
1320  Wallace  Street, 
Philadelphia,  Pa. 


THE  ELEKTRON  MFG.  CO., 

79  and  81  Washington  Street,  Brooklyn,  N.  Y. 


-MAJJUFACTURERS    OF- 


Perret  Electric  MotorsiDynamos 


I.AMINATED  FIELD  MAGNETS, 
LOW  SPEED, 


HIGH  EFFICIENCT, 


FULL  POWER. 


Motors  of  any  size  for  any  purpose.  Factories  equipped  throughout  with  Electric  Power, 

Isolated   Plants  for  Incandescent   Electric  Lighting. 


Perret  20  H.  P.  Motor,  Speed  550.  Weight  1, 300  lbs. 


-S  E!I.I.I3SrC3-   .A.O-EISrT'S: 

CHICAGO,  ILL.,  C.  M.  Barclay,  205  Canal  SI.  BALTIMORE,  MD.,  W.W.  Donaldson,  215  N.  Calvert  SI. 

WASHINGTON,  D.  C,  J.  U.  Burkett  &  Co.,  1409  N.  Y.  Ave.  ST.  PAUL,  IWINN.,  F.  J.  Renz,  327  Minnesola  SI. 

NEW  ORLEANS,  LA.,  George  Baquie,  140  Gravier  St.  PHILADELPHIA,  PA.,  Cleverly  Electrical  Works,  1018  Chestnut  St. 


Electric  Traction  Co. 

ELECTRIC  RAILWAYS. 

STREET  OR  TRUNK  LINES. 

ELEVATED  OR  UNDERGROUND. 


Central  Stations  for  Power  Distribution. 


STATIONARY  MOTORS. 

STORAGE  BATTERIES, 


Executive  Offices:    1 1 5  BROIDWAY.  NEW  YORK. 

AGENCIES,  926  Drexel  BIdg.,  Philadelphia;  456  Rookery  BIdg.,  Chicago. 
1 1 1  Water  St,  Pittsburgh,  Pa. 

FACTORY:  JERSEY  CITY,  N.  J. 


Tf(ADE-/WRK> 
/\.EOI5r£nED. 

For20ycar8thesuporlorlty  of  the  Qonda  Trade  Mark  Batteries  has  been  recog- 
nized all  over  tlie  world  In  repeated  triumphs  over  all  competitors.  Beware  of 
imitations.  When  you  buy  a  cell  for  Telephones,  Call  Bells,  Electric  Clocks,  Gas 
Lighting,  Burglar  Alarms,  Medical  Batteries,  Etc.,  Etc.,  be  sure  that  it  is  marked  with 
the  word  Gonda. 

The  LECLANCHE  BATTERY  CO,  NEW  YORK. 
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EDISON  LAMPS. 

16  C.  P.  -  -  44  GENTS  EACH. 

16.  C.  P.  Lanijs.      12  Lamiis  per  Bell  Horse  Power.     600  Eoirs  Ai erage  Life. 


No.  3. 
Westinghouse  Base. 


The  Edison  Incandescent  Lamp. 
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Unless  otherwise  specified,  all  lamps  will  be  shipped  with  No.  1  Bases. 

The  other  Bases,  Nos.  2,  3  and  4,  will  be  placed  on  lamps,  when 

BO  ordered,  without  extra  charge. 


No.  2. 
Thomson -Houston  Base 


No  4. 
United  States  Base. 


16  C.  P.  Lamps,  List  Price,  80  Cents  Each. 

Discount  in.  Lots  of  25  to  150,  -  -  4:5  per  cent. 
Discount  in  Lots  of  150  to  500,  -  -  47%  per  cent. 
Discount  in  Lots  of  500,      ...     -     50    per  cent. 


Net  Price. 

44  cents  each. 
42  cents  each. 
40  cents  each. 


Discounts  for  Larger 

Lots  Quoted 

on  Application. 


Allowance  for  old  Bases  $1.35  per  100,  f.  o.  b.,  Newark,  N.  J. 


DURABLE. 


EFFICIENT. 


ECONOMICAL. 


Write  for  Circulars  and  Price  List  to  nearest  District  Office,  or  any  Electrical  Supply  House. 


Edison  General  Electric  Co. 

MAIN    DISTRICT   OFFICES: 

Canadian  District,  Bank  of  Commerce  Bldg,  Toronto,  Can.  Paciilc  Coast  Dist.,G<llNonBldK.,  113  Bo^lt  St.,  Sun  Francisco,  Cal. 

Central  BiMtrict,  Rialto  Building,  Cliicago,  111.  PaciHc  :Northwe8t  District,  Ficlschner  Bldg.,  Portland,  Ore. 

Eaeitcrn  Bidtrict,  CdlNon  Bnildine,  Broad  St.,   New  Vork.  Bocky  mountain  District,  Ulasonlc  Building,  Denver,  Colo. 

Hew  Ungland  District,  .18  Pearl  Street,  Boston,  Slass.  Southern  District,  Cotton  Excliange  BIdg.,  Kew  Orleans,  ta. 
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Ce&tral  Electric  Gc,  GANDEE 


General  Western  Agents 

FOR  

OKONITE  WIRE. 


116  &  118  Franklin  St.,  CHICAGO. 


General  Western  Agents 

FOR 

IMPROVED 

CANDEE  WIRE, 


We  take  pleasure  in  presenting  to  the  trade  two  new  specialties  in  Insulators  that 
must  commend  themselves  to  every  practical  construction  man  as  being  the  best  things 
of  their  kind  in  the  market. 

'^         "  THE 

Bain  Break  Insulator 

For  Suspending  Arc  Lamps, 
Insulating  Guy  Wires,  Insu- 
lating Span  Wires  in  Elec" 
trie  Railroad  WorK,  is  so 
simple  and  perfect  in  con" 
struction  as  to  need  no  ex'^ 
planation. 


HIGH  RESISTANCE  GLASS 

mSULATOR 


Is  made  of  extra  heavy  glass,  and  is  especially  designed 
for  large  Electric  Railroad  Feeder  and  Primary  Electric 
Light  Wires.  The  glass  surface  between  the  Wire  and 
Pin  is  more  than  doubled  as  compared  with  the  ordinary 
Insulator. 


We  can  also  offer  attractive 
prices  in  specially  prepared 
Fuse  Wire,  Perkins'  Switches, 
K.  W.  Cut-Outs,  and  everything 
Electrical  worth  having. 


CENTRAL    ELECTRIC  CO., 

ff6  &  118  Franklin  Street,  CHICAGO. 

Connected  by  Private  Wire  with  Postal-Telegraph  Cable  Company  System. 


W  Eb  ^  ERW     ELJiCTRlt-iAN. 
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THE  NATIONAL  TRANSFORMER  SYSTEM 
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CONVERTER  EFFICIENCIES. 
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JUT.  r.i — |y^'ji.r     '  , 
PATZmED 


COMPLETE 

CENTRAL  STATION  EQUIPMENTS 


Transformer  on  Pole  Showing  National  Safety  Fuse  Box. 

DIRECT 


LIGHT   OR    POWER 
UI8TBIB11T10N. 


OUR  APPARATUS  IS  OF  THE 

HIGHEST    EFFICIENCY, 


MECHANICALLY  AND  ELECTRICALLY. 

WB  GTABANTKE  ITS  OPBRATION  ASD 

PROTECT  OUR  CUSTOMERS. 
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NATIONAL  ELECTRIC  MFC.  CO.,       Eau  Claire,  Wis. 


OOEIO.  133.    S'^JSL'ST^f    GX-exx'l    T^Sk,Xi.a,SGJC^ 


BAKER.  BALCH  &  CO.,  Gon'l  Agt>., 
THOMAS  WOLFE,  Southwestern  Agl., 
LITTLE,  Mcdonald  &  CO.,  Gen  I  Agts., 
METCALF,  REED  &  CO  ,  Weilorn  Agts., 
CHAS.  M.BLANCHARD,  Agt., 
L.  N.  COX,  Agt 


Seattle,  Washington. 

Union  Depot  Hotel.  Kansas  City.  Mo. 

141  East  Seneca  St.,  Buffalo,  N.  Y. 

1517  Larimer  St. .  Denver,  Colo. 

-     Girard  Building,  Philadelphia,  Pa 

16  Filth  St.,  S.  E.,  Washington,  D,  C. 


W.  N.  GRAY,  Special  Agt.,  -  -  Room  12,  Chamber  oi  Commerce,  Cincinnati,  0 
NATIONAL  ELECTRIC  MFG.  &  CONSTRUCTION  CO.,  Tower  BIdg  ,  50  Broadway,  N.  Y.  City. 
NATIONALELECTRICDEVELOPMENTCO.,  314  California  St,  San  Francisco,  Cal. 
SIMPSON-DAVIS  ELECTRICAL  CONSTRUCTION  CO.,  Agts.,  -  Winnipeg,  Manitoba. 

A.  IRVINE,  Agt,,  Emillo  Building,  St.  Louis,  Mo 
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L0N6  DISTANCE  TRANSMISSION. 

WATER  POWERS  MADE  PROFITABLE. 
STEAM  PLANTS  SUPERSEDED. 


240  Horse  Pomrer  furnished  at  a  point  seven  miles  from   Generator 
over  a  circuit  of  No-  O.  B.  and  S.  Wire^  loss  15  per  cent. 
Send  us  data  and  ixre  mrill  furnish  full  estimates  of 

ELECTRICAL  APPARATUS. 


WESTINGHOUSE  ELECTRIC  «nd  MFG.  CO., 

PITTSBURGH,  PA.,  U.  S.  A. 

Boston.       New  York.       Chicago.       St.  Louis.       San  Francisco.       Charlotte,  N.  0. 


INCANDESCENT 


To  Fit  any  Socket. 


Excelling  all  others  in  Life, 
Maintenance  of  Candle- 
Power  and   Efficiency. 


THE  BEST  IS 


General  Electrical  Supplies 
of  Superior 

Designs  and  Finish. 


LAMPS 


FROM   8  c.  p.  to  ISO  c.  p.,  AND 
ANY    VOLTAGE. 


Even   Diffusion 

of  Light  by 

twisted  filament. 


THE  CHEAPEST. 


Send  for  our 

CATALOGUE 

of  Aug.  1,  1890. 


510-534  West  23d  Street. 

NEW  YORK. 


620  Atlantic  Avenue. 

BOSTON,  MASS. 


'? 


217  La  Salle  Street. 

CHICAGO,  ILL. 
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January  lo,  1891 


BDRNLEY  DRY  BATTERY 


PATENTED  January,  1890. 


STRONGER  tlian ^ny  open circnit 
BATTERY  on  the  market. 

B  E  TTE  R  than  any  Dry  Battery  yet  prodnced. 

The  most  Compact  and  the  Cheapest,     90c  per  cell.     Discounts  in 
quantities  and  to  the  trade. 


CHICAGO;— Central  Electric  Co. 


BUNNELL  &  CO.. 


Sole  IVIfrs.  and 
Gen.  Agents. 


76CortlandtSt..N.Y. 


Messrs.  STANLEY  ^  HALL, 

32  &  34  Frankfort  St., 

NEW  YORK. 

It  gives  me  much  pleasure  to  say  that 
in  my  experience  with  your  celebrated  S.  & 
H.  Bell,  I  have  had  the  most  satisfactory 
results;  in  one  case,  out  of  136  bells  in  a 
building,  each  of  vrhich  are  used  several 
times  daily,  there  has  not  been  one  instance 
•where  there  has  been  trouble  in  the  two 
years  they  have  been  in  use. 
Yours  truly, 

EMIL    QRA.H, 

Toledo,  Ohio. 


^PATENT 


i^ffliiiiiK 


Buns    more    Slack   than 

Unperforated  Belts,  hence 

^«  adapted  to  uneven  power 
S«^  of  Electric  Bailnays  and 
ifg:  for  Electric  Power  in  Gen- 
tes?  eral. 


GHAS.  A.  SCHIEREN  <fe  CO., 


Al&o  New  York,  Boston, 
Philadelphia. 


PATENTEES  AND  SOLE  MANUFACTURERS, 

46  SOUTH  CANAL  ST.,  CHICAGO.  ILL. 


NEW  YORK  BELTI NG  ScPACKINC  CO 


JOHN  H.  CHEEVER,  Treas.,  15  PARK  ROW,  NEW  YORK. 

Oldest  and  largest  Manufacturers  in  the  United  States  of 

Vulcanized   Rubber  Fabrics 

FOR  MECHANICAL  PURPOSES. 

RUBBER  BELTING  PACKING  AND  HOSE. 
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ENDLESS  BELTS 

Particularly  adapted  for  Dynamo  uses; 

made  of  any  width  or  length  to 

order,  at  a  week's  notice. 


SALESROOMS: 

PHILADELPHIA,  308  Chestnut  St, 
BOSTON,  52  Summer  St. 
CHICAGO,  1.51  Lake  St. 
DE>:VEE,  1001-1611  irth  St. 
CHARLESTON,  160  Meeting  ft. 
GliA'SV  RAPIDS,  4  Monroe  St, 
MINNEAPOLIS,  '.iS  South  2d  St. 
CLEVELAND,  176  Superior  St. 
SAN  FRANCISCO,  IT  Main  St. 


SALESROOMS : 

ATLANTA,  16  Decatur  St. 
DETBOIT,  1624  Woodward  Ave. 
BALTIMORE,  12  N.  Charles  St. 
BUFFALO,  iai-128  Washington  St 
NEW.ORLEANS,  S-12  N.  Peters  St. 
KANSAS   CITY,  1313  West  12th  Street. 
ST.  LOUIS,  616  Locust  St. 


IC 


BISHOP"  WHITE  CORE  WIRES. 


FOR  INSIDE 

WORK  USE 

ELECTRIX 

^^^.lll7.^ir.^^^Z'         THE  ILLINOIS  ELECTRIC  MliTERIAL  CO..  339-341  Rookery  BIdg..  CHICAGO. 

THE  TUBES  OF  THE  INTERIOR  CONDUIT  $c  INSULATION  CO. 


u 


99  INCANDESCENT  SNAP-SWITCHES,  CUT-OTTTS,  ROSETTES,  SOCKETS, 
INSULATING  JOINTS,  GAS  ATTACHMENTS,  ETC. 


ARE  ESPECIALLY  APPLICABLE  TO 

ELECTRIC  RAILWAY  REQUIREMENTS. 


I  (     Indorsed  by  the  leading  Electricians,   Electric 


IMTpRlnR    nnM  nil  IT  A  iL'glit  Companies,  Wiring  Contractors,  Architects, 

llllLIIIUil    IIUI1VUIIU(  Builders  and  Board  of  Fire  Underwriters. 

UNDERGROUND  CONDUITS] ^-^"h&zs^^^^^^^^^^^^ 


A  simple  solution  of  the  Wiring  Problem  for  Public  Buildings,  Residences, 

Factories,  Station  Work,  Cars,  Underground  Feeders,  and 

in  all  places  where  Insulation  is  required. 

For  Catalogiie,  Frico  Ivist;  a.n<a.  G-en.era.1  In.form.a.tion,  -A.<id.ress 

16  &  18  Broad  St.,  New  York. 

fidnY'.  H.  Johnson,  President. 


INTERIOR  CONDUIT  &  INSUI4ATION  CO.,' 


Subscribe  for  the  Western  Electrician. 


GET  THE  BEST! 


P,«B, 


INSULATING  COMPOUNDS, 
ARMATURE  VARNISH, 
INSULATING  TAPE. 
INSULATING  PAPERS, 
MANUFACTURED  ONLY  BY 


The  Standard  Paint  Co., 

NEW^  TORK.  N.  Y. 


RALPH  L.  SHAINWALD, 

President. 
59  MAIDEN  I.ANE. 


-Tm:- 


urn  umm  eo, 

PUSH-BUTTON 


TORRINGTON,  CONN., 

AND 

95  CHAMBERS  STREET,  NEW  YORK. 


HARTFORD, 
CONN. 


JEWELL  BELTING  CO., 

Manufacturers  of  SHORT  LAP,  PURE  OAK  LEATHER  BELTING. 

Oar  light  Doable   Dynamo   Belts  are   always  made  firom  centers  of  wliole 
hides  e^ra  stretched. 

(     W .  H .  SALISBURY  &  CO.,  ChlcaRO,  111. 
I     A.  n.  GARDINER  CO.,  Milwaukee,  Wis. 
I     TODD  &  STANLEY  CO.,  St.  Louie,  Mo. 
ENGLISH,  MORSE  &  CO.,  Kansas  City,  Mo. 

(  Main  Hcase,  Indianapolis. 
E.  C.  ATKINS  &  CO.,  ^  Branch  House,  Memphis,  Tenn. 

"  "       Chattanooga,  Tonn. 


■WTESTXISBIT    .a-O-BlTIS 


THE   PAISTE   CALENDAR 


-FOR- 


"^  X  O  9  X-+^l«- 


The  manufacturer  of  the  Paiste  Electrical  Specialties 
tried  to  remember  all  who  are  interested  in  electrical  work 
and  sent  them  a  fine  engraved  Calendar  for  1891,  on  the  back 
of  which  are  printed  illustrated  pointers  about  their  special- 
ties, a  handy  thing  to  have  in  your  office.  If  yours  did  not 
arrive,  send  postal  and  you  will  receive  one. 


1201   Market  Street,     -     PHILADELPHIA,  PA. 

THE  PAISTE  SPECIALTIES, 

SWITCHES,  CUT-OUTS,  SOCKETS, 

Are  kept  in  stock  and  for  Sale  by  all  prominent  Supply  Hosues. 


iC®_^i® 


EVERY    SATURDAY. 


Vol.  VIII. 


CHICAGO,  JANUARY  lo,  1891. 


No.  2 


James  C.   Warner. 

Few  men  actively  engaged  in  electrical  en- 
terprises to-day  can  show  a  record  of  service 
equal  to  that  of  James  C.  Warner  of  Chicago, 
whose  portrait  is  herewith  presented.  Mr.  War- 
ner's connection  with  the  development  of  elec- 
trical interests  has  given  him  an  excellent  op- 
portunity to  study  personally  the  characteristics 
of  many  men  who,  to  day,  are  historical  idols. 
iVIr.  Warner's  recollection  of  Morse  is  particu- 
larly interesting  as  they  were  associated  in  a 
degree  in  the  development  of  telegraphy. 

When  Mr.    Warner  came  to   this   country  in 
1843  Morse  was  developing   his    telegraph  pro- 
ject.    Mr.  Warner  has  had  considerable  experi- 
ence in  England  in  telegraphy.      He   was  born 
in  1822  in  London,  and  at  an  early  age  was  en- 
gaged with  his  brother-in-law,  F.    Kerby, 
in  the  manufacture  of  electrical  apparatus. 
Mr.  Kerby  had   charge  of   the   shop   in 
which  were  made  the  Cooke   &   Wheat- 
stone    needle   instruments.     Mr.  Warner 
was  constantly  in  the  shop  and  was  able 
to  keep  thoroughly  posted  on  the  progress 
made   in   telegraphy.     When  he   was   20 
years  of  age  a  syndicate  was  formed  for 
the  purpose  of  exploiting  electrical   pro- 
jects and  development  of  telegraphy,     .^t 
that  time  there  was  a  lull  in  the  electrical 
business  and  Mr.  Warner  decided   to  ac- 
company his  brother-in-law  to  this  coun- 
try.    It   was  then    he    met    Prof.  Morse 
through  Col.   Colt.     Mr.  AVarner  had  an 
excellent  opportunity  of  studying  Morse's 
character    and    estimating     his     ability. 
Morse  consulted   Kerby  in  the  develop- 
ment of  his  scheme  and,  Mr.  Warner  says, 
his   conversation    indicated   that  he  did 
not  rank  highly  as  a  scientist.     In  fact, 
he  was  not  well  informed  on  the  experi- 
ments that  had  already  been  made  in  the 
development  of  telegraphy.     As  an  illus- 
tration   Mr.   Warner   cites   the   fact  that 
Morse   at   that  time  was  having  a   huge 
plow  made  for  the   purpose  of  making  a 
trench  in  which  to  bury    his   wires.     Be- 
fore that  time  experiments  had  been  made 
in  that  direction  in  England,  and  the  plan 
of   burying   wires   had    been   abandoned 
there  as  impracticable.      Then  Morse  de- 
cided  to   construct   a   complete  metallic 
circuit,    having   at    that    time,    evidently 
no  idea  of  using  the  earth   as  a   return, 
Mr.  Warner  calls  attention  to  many  other 
little  features  in  this  connection   in  support  of 
his  position.     He   says   scientists   of   that   day 
looked  upon  Morse  as  a  "pirate,"  and  so  far  as 
the  conception  of  the  idea  of  practical  telegra- 
phy was  concerned,  few  persons  looked  upon  his 
claims  seriously.     Undoubtedly  Morse's  energy 
and   perseverance     pushed    telegraphy   to    the 
front,  Mr.  Warner  says,  and   there  is  no  ques- 
tion of  his  ability  as  a'  business  man.    He  would 
be  considered  a  boomer  in  these  days. 

During  the  time  Morse  was  preparing  for  the 
opening  of  his  line  between  Baltimore  and 
Washington,  .Mr.  Kerby  and  Mr.  Warner  were 
engaged  by  him  to  make  some  Cook  &  Wheat- 
stone  apparatus  for  experimental  use  upon  the 
system.  Messrs.  Kerby  iV  Warner  had  opened 
a  shop  on  Little  Green  street,  in  New  York  city, 
and  it  was  there  the  apparatus  was  manufact- 
ured. The  new  project  of  course  was  the  topic 
of  the  day,  but  as  soon  as  it  became  an  accom- 
plished fact,  there  was  a  lull  in  the  business  for 
a  time  and  Mr.  Warner  found  employment  in 
other  fields.  In  1854,  however,  he  removed  to 
Ottawa,  111.,  and  became  engaged  in   the  manu- 


facture of  instruments  for  the  Illinois  &  Mississ- 
ippi Telegraph  company.  He  continued  in  the 
employ  of  this  corporation  until  it  was  absorbed 
by  the  Western  Union  company  and  a  new  fac- 
tory established  under  the  superintendency  of 
Robert  Henning.  Under  the  new  management 
he  continued  in  the  capacity  of  foreman.  The 
shops  were  afterward  sjld  to  the  Western  Elec- 
tric Manufacturing  company  of  Chicago,  giving 
that  firm  control  of  the  factories  in  Chicago, 
Cleveland  and  Ottawa.  This  was  the  founda- 
tion of  the  Western  Electric  company. 

Through  all  these  change>,  Mr.  Warner  was 
retained  and  was  engaged  in  perfecting  the 
telegraph  system,  and  when  telephony  came  in- 
to prominence  he  devoted  much  of  his  attention 
to  that    branch.       The  drop    and    spring-jack 


JAMES    C.    WARNER. 

which  bear  his  name,  are  the  inventions  of  Mr. 
Warner.  Many  other  details  of  the  complicated 
system  were  worked  out  by  him. 

.\t  present  Mr.  Warner  is  engaged  in  the  ex- 
perimental department  of  the  Western  Electric 
company's  factory,  Chicago.  His  last  active 
work  outside  of  this  was  in  Melbourne,  Austra- 
lia, where  he  introduced  for  the  Western  Elec- 
tric company,  the  first  multiple  switch-board 
used  in  that  colony. 

Mr. Warner  is  well  preserved,  and  has  an  even 
temperament.  He  is  a  man  of  ability,  a  reader 
and  close  observer,  and  as  he  has  had  unusual 
opportunities  of  studying  the  men  engaged  in 
the  development  of  the  electrical  industry,  his 
mind  is  a  veritable  store-house  of  valuable  in- 
formation. Then,  too,  he  had  the  advantage  of 
coming  from  "good  stock."  His  father  ranked 
quite  high  as  an  inventor  and  received  several 
medals  from  the  Adelphi  Society  of  Arts  for 
imitating  hand  engraving  by  machinery.  His 
grandfather  was  also  quite  prominent  as  an  in- 
ventor; he  took  out  twenty  patents,  among 
which  was  the  latch  key  known   as   the    "drop 


latch"  and  a  small  pair  of  scales  to  weigh  coin, 
made  to  inclose  in  a  small  box  and  known  as 
"the  Jack  in  the  Box  Scales." 

His  education  under  such  influences  naturally 
tended  in  the  line  of  invention  and  improvement. 


Indianapolis  in  Darkness. 

On  account  of  the  neglect  of  the  common  coun- 
cil Indianapolis  was  in  almost  total  darkness  on 
New  Year's  night.  The  business  portion  of  the 
city  has  been  lighted  by  electricity,  and  the 
contract  expired  at  m'dnight  December  31. 
The  council  ordered  an  advertisement  for  bids 
for  a  new  contract  in  December,  but  the  date 
was  changed  to  January  5,  four  days  after  the 
time  they  knew  the  present  contract  would  ex- 
pire. It  was  supposed  by  the  city  officials 
that  the  Brush  company,  who  had  the 
contract,  would  continue  their  lights  until 
other  arrangements  could  be  made,  and 
collect  the  extra  cost  from  the  city.  Mr. 
Caven,  president  of  the  Brush  company, 
refused  to  do  this,  however,  and  cut  off 
all  the  lights.  Mr.  Caven's  action,  he 
claims,  is  based  upon  the  way  the  city 
treated  him  when  his  contract  was  made 
three  years  ago.  He  was  induced  to 
make  a  lower  bid,  he  says,  than  he  could 
afford,  by  being  misinformed  in  regard  to 
the  rates  made  in  the  other  bids  that 
were  received. 


Fog  and  the  Telegraph. 

The  telegraph  companies  will  remem- 
ber very  vividly  the  last  day  of  1S90.  A 
large  part  of  the  telegraph  systems 
throughout  the  country  were  idle. 
Throughout  the  West,  Northwest  and 
Southwest  a  heavy  mist  covered  the  face 
of  the  earth,  and  the  wires  refused  to 
work.  The  following  message  sent  by 
the  Associated  Press  agent  at  Chicago 
to  the  Eastern  press  tells  how  serious  the 
weather  was: 

"The  country  is  hidden  in  fog  and 
storms  Wires  worthless  and  rotten  are 
going  from  one  end  of  the  land  to  the 
other.  Many  of  the  markets  will  be 
abandoned,  and  only  the  most  startling 
and  important  news  in  briefest  form  will 
get  through  to-night." 

In  New  York  and  Chicago  scores  of 
operators  sat  at  their  tables  idle,  waiting 
for  a  chance  click  at  their  keys. 
The  first  sign  of  trouble  was  noticeable  south 
of  Louisville  on  December  30.  The  blanket  of 
fog  spread  itself  finally  over  a  section  of  coun- 
try at  least  1,500  miles  long  and  1,000  miles 
wide.  On  New  Year's  eve  the  situation  had 
grown  so  desperate  that  an  Associated  Press 
trunk  line,  usually  working  in  continuous  cir- 
cuit between  Washington,  Minneapolis  and  New 
York,  taking  in  all  the  important  intermediate 
cities,  was  cut  into  short  lengths,  scarcely  a 
sixth  of  the  usual  distance,  and  extra  operators 
were  provided  at  each  sub-terminus.  Even  then 
very  little  business  was  done. 


A  dispatch  from  Richmond,  Va..  January  3.  says: 
There  was  filed  for  record  to-day  a  mortgage  from  the 
Richmond  Street  Railway  company  to  the  Union  Trust 
company.  ,St.  l.ouis,  and  John  II,  Dougan,  banker,  of  this 
city,  for  $200,000,  to  insure  a  series  of  bonds  of  -'fil.oco 
denomination,  which  are  to  run  thirty  years,  bearing  6  per 
cent,  interest,  payable  ([Uarterly.  The  purpose  stated  is 
to  make  extensions  to  the  electric  road,  principally  owned 
by  Chicago  parties,  with  J,  C  Shaffer,  of  Indianapolis, 
president,  and  Russell  Harrison,  son  of  President  Harrison, 
secretary.  It  is  now  one  of  the  most  successful  electric 
roads  in  the  country. 
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Electric  Lighting  in  the  Duquesne 
Theater,  Pittsburg. 

One  of  the  latest  electrical  distinctions  of 
which  Pittsburg  can  boast  is  a  theater,  which 
contains,  it  is  asserted,  the  most  complete  elec- 
tric lighting  plant  of  any  place  of  amusement 
in  this  country. 


first  row  have  white  globes,  and  the  remaining  two 
rows  have  lamps  with  red  and  blue  globes.  The 
two  rows  of  colored  lights  are  only  used,  how- 
ever, on  occasions  when  their  effect  upon  the 
stage  is  required.  By  an  mgenious  lever  ar- 
rangement these  lights  are  pulled  up  from 
beneath  the  floor,  and  the  stage  is  immediately 


ELECTRIC    LIGHTING   IN  THE   DUQUESNE   THEATER— SWITCH-BOARD. 


This  plant  has  been  installed  in  the  lately 
erected  Duquesne  Theater,  which  was  opened 
December  i.  The  building  is  owned  and  con- 
trolled by  Chicago  capitalists.  While  the  play- 
house itself  is  comparatively  small,  the  electric 
lighting  plant  has  a  capacity  of  thirteen  hun- 
dred incandescent  lamps;  nearly  one  thousand 
of  this  number  are  utilized  for  stage  effects 
alone.  Some  of  the  features  embodied  in  the 
system  are  unique. 

The  power  plant,  which  is  situated  in  the 
rear  basement  of  the  building,  consists  of  two 
compound  wound  direct  current  dynamos  of 
400  lights  each;  the  machines  being  belted  to  a 
Russell  engine.  The  two  generators  were  fur- 
nished by  the  Western  Electric  company  of 
Chicago,  and  the  steam  engine  by  the  Russell 
Machine  company  of  Massillon,  O. 

The  dynamo  switch-board  contains  two  rheo- 
stats, two  ampere  meters,  one  voltmeter  and  a 
ground  detector.  This  switch-board  is  located 
in  the  basement.  It  is  made  of  polished  oak, 
and  presents  a  very  handsome  appearance.  The 
dynamos  can  be  operated  singly  or  in  multi- 
pie. 

The  resistance  boxes  for  the  stage  auditorium 
lighting  have  been  arranged  immediately 
beneath  the  -stage  flooring.  The  boxes  are 
made  of  perforated  steel  with  soapstone  tops 
and  Oerinan  silver  resistance.  The  stage  switch- 
board is  very  compactly  yet  conveniently  ar- 
ranged in  one  corner  of  the  stage,  and  from  it 
the  entire  lighting  of  the  theater  can  be  con- 
trolled. The  board  is  made  of  polished  oak, 
and  contains  twenty-two  resistance  switches  as 
well  as  thirty  switches  controlling  the  lights  In 
different  portions  of  the  house.  There  are  also 
two  main  switches  on  this  board,  one  controlling 
the  stage  lights,  and  the  other  the  lights  of  the 
auditorium. 

'J'he  stage  lighting  is  composed  of  nearly  one 
thousand  lightsalonc,  which  are  used  for  dif- 
ferent purposes,  l^iit  not  all  at  the  same  time. 
There  are  one  hundred  and  thirty  footlights 
divided  into  three  rows,  one  of  fifty,  and  two  of 
forty  Incandescent  lamps.  The  fifty  lamps  in  the 


covered  with  a  shimmer  of  mingling  red  and 
blue.  These  lights  can  be  made  to  disappear 
as  quickly  by  means  of  the  lever.  This 
lever  device  has  been  originated  by  two  Chicago 
electricians,  Messrs.  Krueger  and  Leisure.    The 


which  are  located  red  and  blue  globed  lamps  to 
be  used  as  occasion  demands. 

In  addition  there  are  also  on  the  stage,  pros- 
cenium arches  of  twenty  lights  each,  ground 
rows  of  twenty  lights,  eight  strip  lights  of  twenty 
lights  each,  and  a  number  of  bunch  lights  of  six 
lights  each.  The  bunch  lights  are  portable, 
and  can  be  placed  on  the  stage  at  points  where 
switches  have  been  placed  beneath  the  floor- 
ing. 

The  main  auditorium  has  four  immense 
electroliers  of  a  very  beautiful  design  contain- 
ing groups  of  electric  lamps  inclosed  in  opal- 
escent globes.  Similar  electroliers,  only  small- 
er, are  suspended  in  the  front  of  each  box.  In 
the  balcony  are  ten  fixtures  of  three  lights  each. 
In  the  rear  of  the  parquet  beneath  the  balcony 
floor  are  five  fi.xtures  of  four  lights  each.  Along 
the  balcony  rail  is  a  row  of  electric  "bull's 
eyes"  with  frosted  globes,  while  in  the  foyer  of 
the  theater  are  five  small  electroliers  containing 
about  fifty  lights. 


Wire-Cutting  in   Philadelphia. 

Wire-cutting  has  led  to  legal  proceedings  in 
Philadelphia.  Two  weeks  ago  Director  Stok- 
ley  and  Chief  Walker  of  the  electrical  bureau 
of  that  city  sent  word  to  the  Electric  Power 
company  to  remove  certain  overhead  wires.  It 
failed  to  comply  with  the  order,  stating  that 
under  the  circumstances  the  removal  of  the 
wires  would  impair  its  service.  A  number  of 
men  under  instructions  from  the  electrical 
bureau  cut  several  wires  belonging  to  the  com- 
pany. 

The  company  secured  an  injunction  restrain- 
ing the  city  from  interfering  with  its  circuits. 
In  this  bill  the  complainants  explain  its  sys- 
tem of  running  wires  as  follows: 

"The  wires  running  out  of  their  building  to 
their  customers  necessarily  cross  certain  streets; 
that  the  company  in  no  place,  however, 
has  any  poles  along  the  streets,  nor  does  it  in 
any  way  interfere  with  the  travel  upon  the 
streets  or  with  the  safety  or  convenience  of  the 
public,  etc.;  that  its  wires  for  private  lighting 
run  across  and  over  the  house  tops  in  every 
case  with  the  permission  of  the  owners  and 
occupants." 

The  company  states  that  it  was  awarded  a 
contract  for  lighting  a  certain  section  of  the 
city,  but  had  been  treated  very  harshly  as  it  had 
been  refused  permission  to  erect  poles  in  the  dis- 
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former  is  the  electrician  at  the  Chicago  Opera 
House  and  Mr.  Leisure,  who  was  a  resident  of 
the  same  city,  was  induced  to  go  to  the  Duquesne 
Theater  people,  where  he  is  now  electrician. 

There  are  one  hundred  and  seventy-five  in- 
candescent lamps  In  the  border  lights  divided 
into  five  rows  of  thirty-five   lights  each,  among 


TACE  SWITCn-UOARD,   I'OOTLIGHTS  AND  llOkDER  LIGHTS. 

trict  although  there  was  no  conduit  in  which  it 
could  run  its  wires.  It  made  an  allegation 
that  electric  lighting  was  a  necessity,  because 
"the  gas  furnished  by  the  city  is  worthless." 

The  contract  for  the  city  lighting  of  the 
Electric  Power  company  commenced  January 
I.     The   plant  was   in   readiness    and   current 
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turned  on  at  5  o'clock.  It  was  found  that  a 
number  of  its  wires  had  just  been  cut.  The 
company  charged  the  Brush  company  with 
doing  the  cutting.  One  of  the  wires  which  had 
been  severed,  although  dead,  caused  consider- 
able trouble  at  the  corner  of  Ninth  and  Market 
streets.  First  it  became  tangled  in  a  mail  wagon 
and  ripped  the  roof  off.  Part  of  the  damaged 
vehicle  struck  a  piate  glass  window  and  broke 
it.  Then  the  wire  caught  on  cable  cars  and 
tore  off  parts  of  the  roofs.  Before  the  night  was 
over  most  of  the  lights   were  in  working  order, 


ever,  strung  it  so  that  it  did    not  touch  the  pole 
and  we  are  now  waiting  to  see  anybody  cut  it." 


Electric  Light  Plant  on  the  Teutonic. 

In  the  accompanying  cuts  is  illustrated  one 
of  the  dynamo  rooms  on  the  White  Star  Line 
Steamer  Teutonic,  which  in  August  last  made 
the  fastest  time  on  record  in  crossing  the 
Atlantic,  five  days,  nineteen  hours  and  five  min- 
utes. The  ship  is  582  feet  long,  and  57  feet  6 
inches  in  width      Its  indicated   horse   oower  is 


FIG.  I.       ELECTRIC  LIGHT 

and  the  city  was  by  no  means  in  darkness,  as 
dispatches  in  the  papers  asserted. 

On  the  following  evening  the  Electric  Power 
company's  employes  patrolled  the  streets  in 
which  the  company's  wires  were  strung.  The 
circuits  remained  intact,  and  the  streets  were 
lighted. 

A.  J.  DeCamp,  manager  of  the  Brush  com- 
pany, when  told  that  his  company  had  been  ac- 
cused of  cutting  wires,  said:  "It  has  always 
been  the  policy  of  the  Brush  company,  both  in 
this  city  and  elsewhere,  not  to  allow  other  com- 
panies to  string  wires  on  their  poles.  Whenever 
this  is  done  the  orders  of  the  company  are  to 
cut  the  wires,  whether  they  be  telephone,  tele- 
graph or  electric  light  wires.     This  has  been  the 


PLANT  ON  THE  TEUTONIC. 

17,000,  and  its  gross  tonnage  is  10,000.  The 
ship  is  built  of  Siemens  Martin  steel,  and  pro- 
pelled by  two  independent  sets  of  triple-expan- 
sion engines  driving  twin  propellers,  with 
manganese  bronze  blades.  In  addition  to 
being  minutely  subdivided  by  athwartship  bulk- 
heads, the  ship  is  constructed  with  a  longitud- 
inal bulkhead  running  fore  and  aft  throughout 
the  greater  portion  of  its  length,  which  gives 
additional  rigidity  to  its  structure,  and  greatly 
increases  the  security  in  the  event  of  accident. 
The  Teutonic  can  carry  855  fore  cabin 
passengers,  175  second-class,  and  300  in 
the  saloon.  When  fully  loaded  the  steamer 
will  have  on  board  about  3,000  tons  of 
coal,  and  nearly  4,000   tons  of   cargo.     In  the 


FIG.  2.      ELKCTKIC  LIGHT  PLANT  UN  THE  TEUTONIC. 


custom  of  our  company,  and  I  do  not  think  that 
they  will  change  it."  Further  than  this  Ceneral 
Manager  DeCamp  declined  to  discuss  the  matter. 
President  Esler  of  the  IClectric  Power  com- 
pany, made  the  following  statement:  "We 
erected  143  poles  and  had  a  permit  for  every  one 
from  the  Electrical  I'ureau,  signed  by  Chief 
Walker,  whose  men  were  present  when  the  wires 
were  put  up,  and  examined  them  carefully. 
None  of  our  wires  were  strung  on  either  the 
poles  of  the  Western  Union  company  or  on 
those  of  the  Brush  company  and  none  of  our 
wires  were  cut  by  the  former  company.  After 
the  wire  at  Ninth  and  Market  streets  was  cut, 
Chief  Walker  ordered  it  up  again  and  sent  his 
own  men  to  see  that  it  was  put  up.      We,   how- 


engine  and  boiler-rooms  the  ship  carries  twenty- 
five  engineers.  There  are  sixty  firemen,  and 
forty-eight  coal  trimmers;  electricians,  ice 
machine  men,  etc.,  bring  up  the  total  engine- 
room  staff  to  168.  It  carries  a  crew  of  about 
forty  sailors,  twenty-five  cooks  and  sixty  stew- 
ards. Thus,  when  the  vessel  goes  to  sea  it  may 
have  on  board,  with  passengers,  all  told,  about 
1,600  .souls. 

There  are  two  dynamo  rooms  on  the  steamer; 
that  shown  in  the  cut  is  on  the  starboard  side. 
All  the  electrical  work  was  executed  by  the 
J,iverpool  Electric  Supply  company,  limited. 
In  each  generator  room  are  located  two  Cromp- 
ton  compound  wound  dynamos  which  are 
driven  direct  by  Tangye  engines  shown  in  Fig. 


2.  Each  dynamo  is  of  about  400  i6-candle 
power  lamps'  capacity.  The  lamps  are  divided 
into  eleven  circuits.  In  the  saloons  and 
state  rooms  the  incandescent  lamps  are  mounted 
in  gilt  and  silvered  foliated  holders  of  simple 
and  effective  design,  and  form  part  of  the  deco- 
ration of  the  ceilings.  In  the  passages  and 
elsewhere  the  lamps  are  mounted  on  substan- 
tial brackets  and  pendants,  and  are  protected 
with  globes  and  well  glasses. 

In  the  stoke-holds  strong  portable  lanterns 
are  used  with  flexible  conducting  cables. 
Special  distributing  cut-outs  are  provided. 

Four  cargo  lanterns  with  strong  copper  re- 
flectors, and  each  containing  ten  50-candle 
power  lamps,  are  arranged  for  use  at  each 
hatchway. 

The  electric  lighting  engines.  Fig.  2,  of  which 
there  are  four — two  in  each  dynamo  room — 
have  cylinders  S-inch  and  16-inch  diameter,  10- 
inch  stroke,  arranged  to  work  with  steam  of 
iSo  lbs.  pressure,  and  to  run  at  200  revolutions 
per  minute.  The  rather  crowded  appearance 
of  the  fittings  on  the  top  of  the  cylinders  is 
caused  by  the  special  steam  pipe  arrangements, 
whereby  steam  of  80-lbs.  pressure  from  the  don- 
key boiler  may  be  admitted  to  both  high-pres- 
sure and  low-pressure  cylinders,  that  they  may 
work  as  two  simple  engines  when  the  main 
boilers  are  not  in  use.  Full  power  can  thus  be 
obtained  from  the  engines  when  the  ship  is  in 
dock.  The  slide  valves  are  of  the  piston  type, 
the  small  fittings  and  oiling  arrangements  have 
all  been  thoroughly  worked  out,  and  compared 
with  their  size  thesj  engines  are  probably  the 
most  substantial  ever  put  into  a  ship  for  electric 
lighting  purposes.  The  cuts  are  reproduced 
from  the  London  Engineer. 


Bergmann  Magnetic  Telephone. 

The  inventor  of  the  telephone   illustrated  in 
the   cut,    Sigmund    Bergmann   of   New   York, 


BERGMANN  MAGNETIC  TELEPHONE, 

claims  to  have  discovered  that  by  passing  a 
current  of  electricity  axially  through  a  magnet 
its  attractive  force  is  varied,  and  that  this  varia- 
tion is  sufficient,  when  the  parts  are  properly 
arranged,  to  permit  the  application  of  the  prin- 
ciple to  a  telephone  receiver. 

Mr.  Bergmann's  heory  on  the  action  taking 
place  in  his  instrument  is  that  the  molecules  of 
the  magnet  tend  to  set  themselves  at  right 
angles  to  the  flowing  current,  and  that  this  re- 
sults in  a  diminution  of  the  magnetism  in  pro- 
portion to  the  strength  of  the  current,  and  hence 
the  magnetism  varies  in  accordance  with  the 
current  passing  through  the  magnet. 

Referring  to  the  illustration  the  general  de- 
sign of  the  instrument  will  be  readily  under- 
stood. The  best  results,  Mr.  Bergmann  states, 
have  been  obtained  by  arranging  two  or  more 
magnets  in  series,  as  shown,  with  their  ends  in 
close  pro.Mimity  and  connected  by  flexible  con- 
ductors. 

In  the  receiver  the  diaphragm  carries  one  of 
the  magnets  and  the  other  is  attached  to  the 
base  of  the  case  so  that  it  may  be  adjusted  by  a 
screw.  Where  two  or  more  magnets  are  used 
it  has  been  found  that  the  best  effects  are 
secured  if  opposite  polarities  are  brought  to- 
gether. It  is  claimed,  however,  that  the  instru- 
ment works  when  the  same  polarities  arc  in 
proximity. 
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New  Electric  Railway  Fixtures. 

The  accompanying  illustrations  show  new 
forms  of  insulators  for  use  on  overhead  electric 
street  railwa3's.  The  points  of  superiority 
claimed,  are  the  use  of  a  trolley  wire  clamp  on 
the  straight  line  and  curve  insulators,  which  does 
away  entirely  with  the  use  of  solder,  yet  does 
not  completely  cover  the  wire,  so  as  to  cause 
sparking.  This  point  can  be  readily  appreci- 
ated, particularly  by  men  who  have  had  experi- 


NEW  ELECTRIC   RAILWAY   FIXTURES. 

ence  in  the  erection  of  an  overhead  line  in  cold 
weather.  These  insulators  can  be  attached  in 
two  or  three  minutes  without  difficulty.  The 
insulating  material  in  the  fixtures  is  concealed 
in  the  cast  iron  body,  and,  as  will  be  seen,  the 
construction  is  such  that  they  shed  water 
readily. 

The  Electric    Construction    &    Repair  com- 
pany, Chicago,  is  handling  these  fixtures. 


Frey  Electrical    Balance    or    Reversible 
Bridge. 

The  electrical  balance  or  reversible  bridge 
shown  in  the  cut  was  designed  by  Charles  P. 
Frey,  electrician  of  the  E.  S.  Greeley  laboratory. 
It  is  intended   for  measuring   rapidly  and  with 


KREY  ELECTRICAL  BALANCE   OR     REVERSIBLE   BRIDGE. 

precision  high  or  low  resistances.  It  is  adapted 
for  use  in  connection  with  an  adjustable  resist- 
ance box  or  a  B.  A.  pattern  standard  coil,  and 
takes  the  place  of  the  bridge  coils  which  form 
part  of  the  rheostat  of  the  conventional  type. 
Its  peculiar  feature  consists  in  the  fact  that  its 
bridge  coils  can  be  tested  by  reversing  or  inter- 
changing them,  an  operation  which  can  be 
speedily  performed.  Should  any  inequality  exist 
it  can  be  quickly  corrected.  Both  bridge  coils 
are  shunt  wound  upon  one  spool  and  can  be  re- 
moved to  give  place  to  others  of  higher  or  lower 
resistance.  A  wire  bridge  with  subdivided 
half-meter  scale  can  be  attached.  The  device 
is  placed  on  the  market  by  the  E.  S.  Greeley  & 
Company,  New  York. 


Lamp  Socket  Hook, 

In  locating   the  new   socket  hook   shown   in 
the  cut  the  eye  screws  are  set  wherever  it  may 


LAMC   SOCKEI    JIOOK. 

be  desirable  to  hang  a  drop  lamp  temporarily. 
When  not  burning  the  lamp  hangs  vertically 
from  the  large  hook.  When  in  use  the  lamp 
should  be  projected  horizontally  by  means  of 
the  small  hook.  The  hooks  are  in  luirnished 
brass.  The  lamp  hook  is  mamifactured  by  the 
ICIectrical  Supply  company  of  Chicago. 


S.  A.  Barton,  President  of  the  Brush 
Electric  Company. 

The  electrical  fraternity  of  Chicago,  and  es- 
pecially the  members  of  the  Chicago  Electric 
Club,  will  be  glad  to  know  that  S.  A.  Barton 
has  determined  to  move  westward.  Although 
the  former  president  of  the  Electric  Club  will 
not  locate  in  Chicago,  he  will  be  considerably 
nearer  the  city  than  at  present.  On  January  i 
Mr.  Barton  resigned  from  the-  directory  of  the 
Thomson-Houston  company  of  which  corpora- 
tion he  was  the  organizer.  Mr.  Barton  has  been 
a  member  of  the  board  since  1882.  From  1S82 
to  1 886  Mr.  Barton  occupied  the  position  of 
general  manager  and  treasurer.  He  then  re- 
moved to  Chicago  to  build  up  a  Western  busi- 
ness. On  returning  to  Boston  in  the  winter  of 
1S89  he  organized  a  central  purchasing  depart- 
ment for  the  various  Thomson-Houston  inter- 
ests. His  resignation  was  due  to  the  fact  that 
he  had  accepted  the  presidency  of  the  Brush 
Electric  company  of  Cleveland,  0. 


Faure    Electricity  Meter. 

The  instrument  shown  in  the  cuts  belongs  to 
that  class  of  meters  in  which  the  current  is 
measured  by  the  rotation  of  a  part  of  the  appa- 
ratus. The  construction  of  this  "motor  meter," 
which  is  the  invention  of  Camille  A.  Faure  of 
New  York,  is  based  upon  the  well-known  prin- 
ciple that  a  conductor  conveying  a  current  tends 
to  rotate  when  in  a  magnetic  field. 

Fig.  I  is  a  section  of  the  meter.  Fig.  2  is  a 
view  showing  registering  mechanism  driven  by 
the  moving  part  of  the  meter,  and  also  the 
method  of  regulating  the  moving  part. 

Referring  to  Fig.  i,  A  is  the  casing  of  wood 
or  ebonite.     Within  the  case  is  arranged  a  soft 


FIG.    I.       FAURE   ELECTRICITY   METER. 

iron  core  C.  The  base  of  this  core  is  sur- 
rounded by  a  coil  Z>  through  which  passes  the 
current  lo  be  measured.  Above  the  coil  the 
interior  of  the  case  is  divided  by  a  partition 
through  which  the  core  C  extends  upwardly. 
The  upper  part  of  the  core  C  within  the  cham- 
ber O  is  covered  with  insulating  and  impermea- 
ble material,  as  shown,  and  its  top  is  hollowed  out 
to  receive  a  pivot  //,  carrying  two  radially-pro- 
jecting conductors  JV,  of  platinum  or  iron  wire. 
These  conductor  arms  are  turned  down  parallel 
with  the  core  C  and  dip  into  a  body  of  mercury 
surrounding  the  core  and  insulated  from  it  by  the 
covering  of  non-conducting  material.  Mercury 
is  placed  in  the  hollow  in  the  top  of  the  core  to 
insure  a  good  electrical  contact,  and  the  quan- 
tity of  mercury  in  the  vessel  is  such  that  when 
the  instrument  is  laid  upon  its  side  the  mercury 
enters  the  hollow  and  by  this  means  it  is  always 
kept  properly  charged.  An  air-tight  cover 
clo.ses  the  top  of  the  casing  and  protects  the 
surface  of  the  mercury  from  the  atmosphere. 
The  course  of  the  current  to  be  measured  is  in- 
dicated by  the  arrows.  It  enters  the  iron  piece 
/-,  passes  thence  through  the  coil  of  the  core  C", 
then  to  the  mercury  and  rotating  conductors  A-^, 
through  the  core  C,  and  out  of  the  base-plate 
A/.  The  passage  of  the  current  through  the 
conductors  A'' within  the  magnetic  field,  causes 
their  rotation,  and  the  spindle  //,  with  which 
they  are  connected,  actuates  the  registering 
mechanism. 

In  the  instrument    shown    in  Fig.    i  tlu'  cur- 


rent to  be  measured  is  caused  to  circulate  in  the 
coils  of  the  magnet  and  in  the  moving  conduc- 
tors, and  the  moving  force  is  proportional  to  the 
square  of  the  current.  The  resisting  medium  is 
mercury  in  the  cup.  As  the  force  required  to 
move  an  object  through  a  liquid  is  proportional 
to  the  square  of  the  speed,  it  follows  that  the 
number  of  rotations  of  the  conductor  will  be 
proportional  to  the  current  to  be  measured. 
The  mercury-cup  is  shown  as  enveloping  the 
whole  of  the  top  part  of  the  magnet  and  is  her- 


FIG.   2.      FAURE   ELECTRICITY   METER. 

metically  sealed,   so  that  the  mercury   may  not 
escape  during  the  carriage  of  the  instrument. 

Increased  resistance  to  the  motion  of  the 
rotating  conductor  may  be  applied  by  means  of 
resisting-vanes,  which  may  be  operated  from 
the  outside,  Fig.  2.  In  this  manner  the  instru- 
ments may  be  made  use  of  with  varying 
strengths  of  currents.  Mr.  Faure,  it  may  be 
mentioned,  claims  to  be  the  first  to  employ  a 
rotary  non-commutator  electricmotorto  actuate 
the  registering  mechanism  of  a  meter. 


Self-Oiling  Bearing. 

The   self-oiling   bearing   shown  in  the  cut  is 
that  which  the  Card  Electric  Motor  &  Dynamo 


SELF-OILING    BEARING. 

company  of  Cincinnati,  O.,  is  using  on  all 
motors  and  dynamos  of  its  manufacture.  A 
glance  at  the  illustration  will  show  the  construc- 
tion of  the  device.  As  the  shaft  revolves  a 
small  wheel,  held  in  place  by  a  brass  spring, 
revolves  in  the  opposite  direction,  bringing  the 
oil  from  the  tank  below  to  the  shaft  above. 
The  oil  passes  along  the  shaft,  and  through 
grooves  returns  to  the  tank  below.  The  sleeve 
used  in  this  bearing  is  easily  interchangeable, 
and  the  entire  construction  is  simple.  These 
bearings  have  been  in  use,  it  is  stated,  for  three 
or  four  years,  and  in  every  case  are  giving  satis- 
faction. 


Explosion  in  an   Electric   Ligiit   Station. 

A  dispatch  stating  that  a  terrible  explosion 
had  occurred  December  30,  in  the  station  of  the 
Louisiana  Electric  Light  &  Power  compan)', 
New  Orleans,  and  that  ten  men  had  been  killed 
appeared  in  the  papers  last  week.  It  is  true  that 
an  explosion  occurred,  but  the  disaster  was  by 
no  means  as  terrible  as  reported.  On  Tuesday 
afternoon  the  main  steam  pipe  in  the  station 
burst,  and  a  workman,  Andrew  Sharp,  was  so 
badly  scalded  that  death  resulted.  The  officers 
of  the  company  were  unable  to  e.<plain  the 
bursting  of  the  pipes,  as  all  the  piping  had  been 
recently  inspected  and  had  been  found  in  ex- 
cellent condition. 


The  city  councilor  Grand  Rapids,  Mich.,  is  considering 
a  proposition  that  the  city  run  its  own  electric  light 
plant. 
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Electric  Snow  Sweeper. 

The  accompanying  cut  illustrates  a  snow 
sweeper  constructed  for  use  in  St.  Louis.  The 
frame  and  cab  were  built  by  the  St.  Louis  Car 
company  and  the  motors  are  of  the  Thomson- 
Houston  type.  The  sweeper  is  propelled  by 
two  is-horse  power  motors  controlled  in  the 
same  manner  as  on  ordinary  cars,  with  the 
exception  that  two  rheostats  are  used,  one  at 
each  end  of  the  car.  Cable  connections,  con- 
troller stands,  etc.,  are  thus  dispensed  with  and 
the  added  advantage  is  gained  that  when  one 
rheostat  becomes  heated,  as  under  the  working 
conditions  of  the  snow  sweeper  it  is  quite  likely 
to  do,  the  other  one  may  be  used,  thus  giving 
the  first  a  chance  to  get  cool.  The  brushes  are 
driven  independently  by  a  single  lo-horse 
power  motor  controlled  in  the  ordinary  way 
with  one  rheostat.  A-U  controlling  apparatus  for 
this  motor  is  within  the  cab.  The  car  is  lighted 
in  the  same  way  as  the  ordinary  cars  with  a 
three-light  cluster  in  the  cab  and  a  single  light 
at  each  end  outside. 

The  sweeper  can  be  used  either  end  foremost, 


would  cease  sending  the   circulars   through  the 
country. 

Smith  recently  worked  for  the  Iron  Mountain 
railroad  at  Piedmont,  Mo.,  as  a  telegraph  op- 
erator, and  is  a  member  of  Division  No.  50  of 
the  telegraphers'  union.  East  St.  Louis. 


Telephone-Electric  Railway  Decision. 

The  Superior  Court  of  Cincinnati  has  recent- 
ly handed  down  a  decision  affirming  the  deci- 
sion of  Judge  Taft  in  favor  of  the  plaintiff  in 
the  case  of  the  City  &  Suburban  Telegraph 
company  against  the  Cincinnati  Inclined  Plane 
Railway  company.  This  was  a  suit  brought  by 
the  plaintiff,  which  controls  the  Cincinnati  tele- 
phone service,  to  restrain  the  defendant  from 
using  the  single  trolley  system.  Judge  Taft  is- 
sued the  injunction,  whereupon  the  defendant 
appealed.  Two  judges  concur  in  affirming  the 
decision.  Judge  Hunt  wrote  a  dissenting  opin- 
ion, in  which  he  gave  these  reasons  for  believ- 
ing that  the  decision  of  the  lower  court  should 
be  reversed: 

I.     That  the  plaintiff  in  error  is  in  the    lawful    use  and 


ELECTRIC    SNOW   SWEEPER. 


the  forward  brush  doing  the  work  and  the  rear 
brush  being  thrown  out  of  gear,  and  as  the 
brushes  are  driven  independently  from  the 
truck,  it  will  be  seen  that  it  adapts  itself  to 
either  heavy  or  light  snow,  as  in  the  case  of  a 
heavy  snow  the  truck  can  remain  practically 
stationary  while  the  broom  is  revolving  at  its 
normal  rate. 


Alleged    Scheme  to  Swindle   Telegraph 
Operators. 

A  telegraph  operator  named  A.  E.  Smith  was 
arre.sted  in  St.  Louis  last  week  in  order  that  an 
mvesligation  mighi  be  made  of  the  scheme  which 
he  has  been  advertising,  that  of  establishing  a 
telegraph  line  to  rival  the  Western  Union.  A 
few  days  ago  the  St.  Louis  police  department 
was  informed  by  some  one,  whose  name  they 
will  not  reveal,  that  Smith  was  sending  broad- 
cast a  printed  circular  soliciting  co-operation 
of  telegraph  operators  in  every  city  in  the 
country  in  disposing  of  $1,000,000  worth  of 
stock,  at  §100  a  share,  for  a  new  company  lo 
be  known  as  America's  Rapid  Transit  Tele- 
graph company,  'i'he  circular,  which  also  ans- 
wers the  purpose  of  a  prospectus,  is  very  nicely 
gotten  up  and  is  full  of  good  advice  to  the 
operators,  and  goes  on  to  show  the  large  amount 
of  profit  there  is  in  the  business,  and  the  advan- 
tages of  owning  lines  of  their  own.  Smith's 
name  was  signed  as  the  general  manager,  with 
box  60 1  as  his  address  at  the  postolfice,  at  which 
place  he  was  arrested  while  calling  for  his 
mail.  As  he  had  not  victimized  any  one 
he    was    released,    upon    the    promise   thai    he 


occupancy  of  the  highways  under  a  grant  which  isin  furth- 
erance of  the  purposes  for  which  the  highways  were  ac- 
quired and  dedicated. 

II.  That  the  plaintiff  in  error  is  making  use  of  the 
grant  in  a  manner  contemplated  by  the  statute  itself,  and 
by  the  municipal  or  Iccal  authorities  in  control  of  the  high- 
ways, and  that  such  occupation  and  use  can  not  be  consid- 
ered as  a  nuisance/. r_w-. 

III.  That  the  record  does  not  disclose  that  the  plaintiff 
in  error,  in  the  exercise  of  such  grant,  has  unnecessarily 
invaded  or  disregarded  any  of  the  legal  rights  of  the  de- 
fendant in  error. 

IV.  That  the  damages  of  which  the  defendant  in  error 
complains  are  not  the  direct  consequence  of  construction 
of  the  electric  street  railway  under  the  electro-motor  sys- 
tem in  use  at  the  filing  of  the  bill,  but  are  damages  inci- 
dental to  tile  lawful  operation  of  the  road,  and  are,  there- 
fore, ifittiiintni  (ihsf/HiiiiJtiriii. 

V.  liecause  it  is  the  duty  of  the  state  to  provide,  either 
itself  or  through  such  agencies  as  it  may  select,  public 
highways  for  public  convenience,  and  that  it  is  against 
public  policy  to  grant  privileges  or  franchises  which  inter- 
fere with  a  legal  and  recognized  public  use  of  such  public 
highways. 

Pumpelly    Storage    Battery    &     Electric 
Motor  Company  in  Trouble. 

The  offices  in  the  ('.rand  Paci6c  Hotel,  Chi- 
cago, and  factory  of  the  Pumpelly  Storage  IJat- 
tery  iV  Electric  Motor  company  have  been 
closed  by  the  sheriff.  Two  jiulgmenls.  one  for 
$12,179  ^"<J  another  for  $5,000  for  money 
loaned,  were  obtained  last  week  against  the 
company  by  Jacob  I'rown  of  Detroit,  Mich. 

Manager  IC.  II.  Hill  was  seen,  and  he  stated 
that  his  company  hoped  to  satisfy  its  creditor 
and  continue  the  business. 


A  franchise  for  another  electric  street   railway    has  been 
granted  at  llallas,  Tex.,  the  line  to  be  about  four  miles  long. 


China  Switches. 

The  switch  shown  in  the  cut  was  designed 
for  use  in  residences  where  handsome  appear- 
ance is  a  great  desideratum.  The  handle,  cov- 
er and  base  are  made  of  English  ivory  china. 
Switches  of  this  type  are  made  in  all  colors,  to 
match  wall-paper  and  felts.  One  noticeable 
feature  is  that  the  cap  screws  on    the  base  with 


CHi.NA  swrrcn. 

a  thread  cut  in  the  china.  It  is  claimed  that 
the  switches  will  always  present  a  fine  appear- 
ance, as  the  china  cover  will  not  tarnish  when 
exposed  to  atmospheric  changes.  They  are  in- 
troduced by  H.  T.  Paiste  of  Philadelphia. 


Elieson's  Electricity   Meter. 

In  one  class  of  electric  meters  the  current  to 
be  measured  is  caused  to  electrolyze  a  body  of 
water  or  other  liquid,  and  the  gas  evolved  is 
taken  as  an  indication  of  the  quantity  of  current 
passing.  The  meter  illustrated  diagrammati- 
cally  in  the  cut,  was  designed  to  operate  on  this 
principle. 

Referring  to  the  illustration  the  construction 
will  be  readily  comprehended:  ^4  is  a  closed 
vessel  containing  the  acidulated  water  which  is 
to  be  decomposed.  £  and  C  are  electrodes 
placed  in  the  vessel  and  connected  with  the 
main  conductors  carrying  the  current  to  be 
measured.  /?  is  a  tube  open  at  both  ends  and 
inserted  through  the  cover  of  the  vessel  A.  The 
lower  end  of  this  tube  extends  near  to  the  bot- 
tom of  the  vessel  A,  while  the  upper  end  of  the 
tube  reaches,  as  shown,  some  distance  above 
the  top  of  the  vessel.  iS  is  a  siphon  which 
serves  to  maintain  the  level  of  the  liquid  in  the 
closed  vessel  at  its  normal  height.  P  \%  a.  sup- 
ply tank  kept  filled  by  the  action  of  a  trap.  If 
is  a  tube  communicating  with  any  suitable  gas 
meter. 

By  the  arrangement  described,  it  will  be  ob- 
vious that  as  the  current  flows  through  the 
liquid  in  the  vessel  .1,  a  portion  of   the    liquid. 


ELIESON  S    ELECTRICITY   METER. 

depending  upon  the  (juantity  of  the  current, 
will  be  decomposed.  The  gas  liberated  collects 
in  the  upper  part  of  the  vessel  until  the  bottom 
of  the  tube  H  becomes  exposed.  The  collected 
gas  now  escapes  into  the  meter  under  the  pres- 
sure of  the  column  of  liipiid  in  the  tube  D  and 
the  liquid  in  A  resuming  its  normal  level,  again 
closes  tube  //.  This  action  is  repeated  again 
and  again,  the  quantity  of  gas  generated  indi- 
cating the  (juantity  of  current  passed  through 
vessel  A. 

C.  P.  Elieson  of  London,  England,  is   the  in- 
ventor of  this  meter. 


It  is  stated  that  nearly  all  the  stock  has  been  taken  of 
the  company  which  proposes  to  make  an  undergtoimd  min- 
ing and  electrical  display  for  the  World's  Fail-.  The  pro- 
ject was  recently  describiil  in  the  Western  ICi.ectrician. 
The  direclory  lias  agreed  to  permit  the  mine  to  be  sunk  at 
tlie  foot  of  Harmon  court  on  the  Lake  front,  provided  the 
Michigan  avenue  property-owners  consent  to  the  arrange- 
ment. The  company  is  ready  to  begin  operations  as  soon 
as  the  Lake  front  site  (lucslion  is  settled.  The  work  will 
require  two  years  lo  complete. 
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The  underground  electric  railway  in  London 
is  now  in  regular  operation.  An  account  of  the 
first  regular  passenger  trips  is  presented  else- 
where in  this  i.ssue.  An  English  electrical  jour- 
nal states  that  the  road  will  soon  become  one  of 
the  wonders  of  the  metropolis.  'l"he  successful 
operation  of  the  line  has  apparently  resulted 
in  the  planning  of  similar  enterprises  in  this 
country.  Underground  electric  railways  are 
talked  of  in  New  York  and  Philadelphia,  and  we 
expect  to  sec  some  of  the  many  .schemes  for 
building  underground  railways  in  Chicago  re- 
vived bef.?rc  many  months.  Philadelphia  wants 
rapid  transit  badly.  One  of  the  local  papers  in 
a  new  year's  edition  prints  a  cartoon  represent- 
ing the  new  year  as  entering  on  a  rapid  transit 
train,   while   the   old  year  is   departing   on    an 


ordinary  street  car  drawn  by  a  snail.  In  the 
same  paper  is  described  a  project  for  an  under- 
ground railway.  The  local  papers  are  inclined 
to  believe  that  the  scheme  would  not  be  profit- 
able, but  they  are  kind  enough  to  say  that  if 
capitalists  wish  to  e.xperiment  with  the  subter- 
ranean system  they  have  no  objections  to  offer. 


It  is  stated  that  when  Director  General  Davis 
of  the  World's  Columbian  Exposition  returns 
from  his  present  visit  to  Washington,  he  will 
appoint  three  more  department  chiefs.  It  is 
reported  that  among  the  number  will  be  the 
chief  of  the  electrical  department.  We  trust 
this  report  is  true.  As  we  have  said  heretofore, 
we  think  the  electrical  section  which  will  un- 
questionably be  one  of  the  most  important  in 
the  exposition,  should  be  organized  at  once. 
There  now  seems  to  be  no  doubt  that  Prof.  J. 
P.  Barrett,  city  electrician,  will  be  appointed 
chief  of  the  electrical  section.  No  other 
name  is  mentioned  in  connection  v  ith  the  de- 
partment. The  Chicago  Herald  in  an  arti- 
cle relating  to  the  probable  appointments,  says: 
"The  appointment  of  Professor  John  P.  Barrett, 
of  this  city,  as  chief  of  the  department  of  electric- 
ity and  electrical  appliances,  is  one  of  the  cer- 
tainties. Professor  Barrett  has  been  indorsed 
by  more  than  250  electrical  supply  manufactur- 
ers, as  well  as  by  scores  of  professional  men. 
There  are  no  other  candidates  for  the  place. 
With  these  departments  organized  and  the  for- 
eign bureau  at  work.  Director  General  Davis 
expects  to  have  the  fair  booming  in  a  few 
weeks." 


In  an  article  presented  in  another  column, 
the  probability  of  the  substitution  of  the  electric 
motor  in  place  of  the  steam  engine  on  trunk 
lines  is  discussed.  The  writer  refers  to  a  para- 
graph in  a  recent  article  by  Prof.  Thurston,  who 
assumed  that  doubling  our  present  speed  would 
lead  to  electric  traction.  For  this  reason,  he 
thinks,  we  will  be  obliged  to  find  means  to  uti- 
lize the  weights  of  the  cars  themselves,  for 
adhesion,  and  make  each  car  carry  its  own 
motor.  The  writer  of  the  article  in  this  issue 
takes  the  stand  that,  while  everything  points  to 
electricity  as  the  future  motive  power  on  trunk 
lines,  there  are  nevertheless  serious  practical 
difficulties  to  be  encountered  in  executing  the 
work  of  substitution.  To  persuade  the  modern 
steam  railway  man  to  adopt  a  system  of  propul- 
sion which  would  necessitate  the  remodeling  of 
one  truck  on  every  car  would,  he  thought,  be 
an  impossibility,  and  for  this  reason  one  might 
naturally  expect  the  pioneer  train  equipment  to 
be  an  electric  locomotive  with  trail  cars.  The 
tenor  of  the  article  is  against  over-enthusiasm. 
The  writer  believes  in  not  underrating  the  quali- 
fications of  an  antagonist,  and  on  this  account 
he  thinks  electrical  engineers  should  remember 
that  it  is  an  ideal  system — as  far  as  units  of 
power  are  concerned — that  they  are  seeking  to 
discard. 


The  prospects  for  a  good  year  in  electrical 
work  in  England  appear  to  be  encouraging.  A 
contemporary  writes  from  the  other  side  of  the 
water,  that  if  one-half  of  the  provisional  orders, 
for  which  notice  has  been  given,  are  granted  in 
the  course  of  next  year,  there  will  be  a  busy 
time  for  the  manufacturers  of  electric  apijli- 
ances.  There  is  scarcely  any  town  of  import- 
ance upon  which  somebody  does  not  desire  to 
confer  the  blessing  of  electric  light,  and  this 
will,  of  course,  lead  to  an  increase  of  employ- 
ment for  the  consulting  engineers.  With  refer- 
ence to  the  difficulties  to  be  met  with  in  the  in- 
troduction of  the  electric  light,  the  same  writer 
adds  that  the  municipal  officials  have  now  to 
make  up  their  minds  whether  they  will  under- 
take to  lay  down  the  necessary  plant  them- 
selves, or  whether  they  will  allow  a  company  to 
take  the  risk  and  the  profit  for  the  next  forty- 
two  years,  In  regard  to  laying  the  conductors, 
it  was  stated  that  the  man  who  undertakes  to 
lay  mains  in  the  congested  state  of  underground 
London,  needs  to  have  plenty  of  resources  at  his 
fingers' ends  if  he  is  to  make  much  progress, 
and  whatever  system  he  employs  he  will  have 
to  abandon  it  at  times  for  some  other  expedient. 
It  is  possible  too,  that  London  will  not  have,  in 
proportion  to  its  size,  so  extensive  a  network  as 


some  American  cities,  but  the  assertion  was 
made  that  London  will  far  excel  them  in  the 
way  in  which  the  work  has  been  done.  It  is 
amusing  to  note  in  this  criticism,  dragged  in  by 
the  heels,  so  to  speak,  how  inborn  is  the  British- 
er's conceit. 


A  GOOD  electricity  meter  is  now  very  gener- 
ally acknowledged  to  be  a  necessity  by  exploit- 
ers of  electric  light  and  power  systems.  It  is 
however,  a  striking  fact,  that  there  are  few 
meters  which  may  be  said  thoroughly  to  ac- 
complish the  purpose  for  which  they  were  in- 
tended. Glancing  over  the  different  types  of 
electric  meters  brought  out  in  this  country  and 
abroad,  one  is  struck  with  their  great  complex- 
ity. In  many  cases  it  would  seem  as  though 
the  designers  had  entirely  lost  sight  of  the  fact 
that  the  instrument  intended  for  commercial 
purposes,  runs  but  a  few  hours  in  the  laboratory 
and  spends  the  rest  of  its  days  in,  perhaps,  a 
damp  or  dusty  cellar  or  in  some  other  place  en- 
tirely unfit  to  contain  machinery  of  any  kind. 
That  it  is  a  problem  to  produce  a  thoroughly 
good  meter  is  not  to  be  denied,  but  both  time 
and  money  can  be  saved  by  not  attempting  to 
exploit  a  mechanism  which  in  complicacy  may 
be  compared  not  unfavorably  to  the  watch.  In 
this  connection,  the  reader  will  remember  that 
an  electricity  meter  recently  exhibited  by  one 
of  England's  greatest  scientists,  was  described 
as  taking  up  a  space  equal  to  that  occupied  by 
an  old  fashioned  clock.  As  the  published  draw- 
ings of  this  apparatus  appeared  to  substantiate 
this  comparison,  the  meter  in  question  may  be 
taken  as  an  illustration  of  a  mechanism  theoret- 
ically perfect,  perhaps,  in  its  action,  but  never- 
theless of  little  use  outside  of  the  lecture  room 
or  laboratory. 

It  was  stated  in  the  last  issue  of  the  West- 
ern Electrician  that  the  city  of  Philadel- 
phia was  seriously  considering  the  advisability 
of  establishing  a  municipal  electric  light  sys- 
tem, and  had  even  gone  so  far  as  to  send  a  com- 
mittee to  Chicago  to  inspect  the  city  plant. 
One  of  the  Philadelphia  papers  has  recently  de- 
clared itself  in  favor  of  a  city  electric  lighting 
system.  Its  declaration  was  made  in  comment- 
ing upon  a  fight  among  electric  light  compan- 
ies of  which  a  statement  is  presented  elsewhere. 
The  award  of  an  electric  light  contract  to  a 
new  company  this  year  has  led  to  a  multiplica- 
tion of  poles  on  certain  streets,  which  certainly 
when  present  in  considerable  numbers,  do  not 
add  to  the  appearance  of  a  thoroughfare.  This 
state  of  things  has  led  the  paper  in  question  to 
urge  that  the  city  lay  at  once  the  foundation 
for  a  municipal  system.  Its  suggestion  is  con- 
tained in  these  words:  "The  unnecessary 
multiplication  of  the  unsightly  poles  used  for 
electric  lighting  ought  to  convince  every  one 
that  the  city  itself  must  undertake  this  business, 
at  least  so  far  as  supplying  the  actual  lighting 
apparatus.  A  suitable  pattern  of  light  iron 
post  should  be  adopted,  and  these  poles  erected 
at  suitable  intervals  where  lights  are  required, 
and  connected  by  wires  laid  in  conduits  beneath 
the  pavement,  as  was  done  on  North  Broad 
street  years  ago.  With  this  secured,  the  supply 
of  light  and  power  could  properly  be  let  out  to 
the  best  bidder,  pending  the  time  when  the 
city  shall  possess  its  own  electric  lighting 
plant."  While  the  erection  of  unnecessary 
poles  is  beyond  a  doubt  vexatious  it  hardly 
seems  that  such  a  heroic  remedy  is  necessary 
as  the  establishment  of  a  city  plant.  The 
removal  of  superfiuous  poles  ought  to  be  made 
possible  in  some  way.  If  all  that  has  been  said 
of  the  city  gas  plant  in  Philadelphia  is  true  one 
would  think  that  the  residents  of  the  city  would 
not  incline  toward  a  further  application  of  the 
principle  of  municipal  control.  We  have  no  re- 
cent information  on  this  subject  beyond  that 
contained  in  a  complaint  in  an  injunction  suit 
instituted  against  the  city  by  an  electric  com- 
pany, but  that  is  rather  striking.  It  alleges 
that  in  Philadelphia  electric  lighting  is  abso- 
lutely necessary,  and  explains  the  reason  for 
putting  the  case  so  strongly  by  adding  that 
"the  gas  furnished  by  the  city  is  worthless." 
We  trust  that  Philadelphia  will  not  find  that  the 
solution  of  its  illuminating  troubles  is  to  be 
found  in  any  system  of  city  lighting. 
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Arc  Lamp. 

The  arc  lamp  shown  in  the  cut  was  designed 
by  A.  W.  Whitcomb  of  Worcester,  Mass.  The 
parts  may  be  described  as  follows:  The  car- 
bon-rod C,  has  a  free  vertical  movement  in  the 
frame  and  is  provided  with  a  rack  B.  At  F  is 
swung  a  frame  carrying  a  train  of  gearing. 
This  train  connects,  as  shown,  with  the  rack  so 
that  its  movement  is  controlled  by  the  "flyer" 
H.  The  lower  extension  /K  of  the  train  frame 
carries  the  armature  of  the  arc-striking  mag- 
net A.  M\s  a  magnet  connected  in  series  with 
the  arc.  6'  is  a  shunt  magnet  connected  in 
parallel  with  the  arc.  P  and  R  are  two  levers 
acted  upon  by  the  magnets  5  and  il/,  so  as  to 
control  flyer  H. 

The  operation  of  the  lamp  is  as  follows:  In 
starting  the  current  the  magnet  A  attracts  the 
armature  on  the  frame  F,  and  the  pinion  lifts 
rod  C,  thus  striking  the  arc.  This  action  causes 
the  immediate  engagement  of  one  of  the  teeth 
of  the  flyer  with  hook  R  and  prevents  any 
turning  of  the  gears  arul  pinions.  As  long  as 
the  current  flows  the  frame  F  remains  station- 
ary, being  held  by  magnet  A.  The  spring  N 
is  adjusted  so  that  if  the  current  is  more  than 
normal  the  lever  j?  remains  with  its  hook  in  en- 
gagement with  the  flyer,  and  prevents  feeding. 
When  the  current  is  normal  the  spring  causes 
the  hook  to  rise  from  the  flyer  and  allows  the  rod 
C  to  slowly  descend  by  gravity.     The  spring  T 
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is  so  adjusted  that  if  the  arc  is  too  short  the 
hook  of  lever  P  engages  the  flyer  and  prevents 
feeding. 

It  is  claimed  by  the  inventor  that  the  effect 
of  this  mechanism  where  two  or  more  lamps 
are  connected  in  series  across  incandescent 
mains  is  to  maintain  equal  arcs.  If  the  shunt- 
magnet  and  its  brake  P  only  were  used,  the 
length  of  the  arcs  would  n(jt  be  regulated;  and 
if  only  the  main  magnet  M  and  its  brake  R 
were  used,  the  sum  of  the  two  arcs  might  be 
right,  but  they  would  not  eiiual  each  other. 


South    Chicago    Electric    Light    Station 
Destroyed  by  Fire. 

The  station  of  the  People's  IClectric  Light  I'v: 
Power  company  at  Ninety-fifth  street  and  Erie 
avenue,  South  Chicago,  was  burned  on  Decem- 
ber 31.  The  loss  was  estimated  to  be  about 
$30,000.  'I'he  insurance  was  $8,500.  The 
works  of  the  People's  Gas  company  were  also 
slightly  damaged.  The  machinery  of  the  elec- 
tric lighting  plant  consisted  of  three  50-light 
Thomson-Houston  arc  dynamos. 


The  directors  of  the  West  End  Street  Railway  of  Uoston 
have  been  authorized  to  petition  the  railroad  commission- 
ers for  leave  to  increase  the  capital  stock  by  .$4.500000, 
divided  into  90,000  shares  of  common  stock,  to  enable 
the  company  to  pay  for  construction  and  increase  of 
property  and  especially  the  expense  of  perfecting  the 
electric  system. 


Multitubular  Accumulator. 

Parisian  electricians  are  continually  designing 
new  forms  of  accumulators,  for  which  special 
advantages  are  claimed.  One  of  the  latest 
types  is  that  shown  in  the  cuts.  The  design  is 
that  of  Donate  Tommasi  of  Paris.       It  will  be 


FIG.    I.      MULTITUBULAR   AC  IMIL.U  OK. 

seen  in  Fig.  i,  that  the  inventor,  instead  of  em- 
ploying plates  in  his  accumulator,  uses  a  series 
of  perforated  tubes.  Fig.  2  shows  a  prismatic 
form  of  case  which  he  also  uses. 

Fig.  I  shows  the  manner  of   suspending  the 
tubes.     Through  the  centers  of  the  tubes    pass 


FIO.    2.      MULTITUBULAR   ACCU.MULATOK. 

metal  rods  which  end  in  heads  at  the  top,  and 
which  screw  into  insulated  bases  of  the  tubes. 
The  rods  may  be  of  different  forms,  as  shown  in 
Fig.  3.  The  space  between  the  perforated  tube 
and  the  supporting  rod  is  filled  with  active  ma- 
terial. 


I'lr;     3.      Mur.TITUHULAR   ACCUMULATOR. 

The  inventor  of  the  cell  claims  that  many  ad- 
vantages result  from  the  multitubular  construc- 
tion. The  current  in  charging  or  discharging 
passes  entirely  through  the  active  material,  he 
asserts,  and  heavy  currents  can  be  used  in 
charging  without  dislodging  the  active  material 
or  causing  the  tubes  to  buckle.  The  form  of 
tubes,  he  claims,  makes  a  greater  amount  of 
active  material  available  than  in  the  plate 
form.  He  also  claims  that  this  form  results  in 
long  life  of  accumulators. 


Electric  Motors  on  Trunk  Lines. 

Bv  Pratique. 

Prof.  R.  H.  Thurston  in  the  December 
Forum  says:  "The  assumption  seems  fair  that 
the  locomotive  engine  will  have  been  superseded 
when  we  double  our  speeds,  and  we  must  find 
ways  to  utilize  the  weights  of  the  cars  them- 
selves for  adhesion,  and  to  make  each  carry 
its  own  motor.  This  evidently  points  to  electric 
traction." 

The  probability  of  the  substitution  of  electric- 
ity on  the  steam  railway  is  an  interesting  subject 
for  conjecture.  We  have  seen  the  horse  and 
mule  resign  to  the  electric  motor  their  places 
as  factors  in  a  street  railway  equipment,  but 
when  one  comes  to  the  consideration  of  the 
manner  in  which  a  substitution  could  be  effected 
in  the  case  of  the  modern  steam-driven  road, 
the  problem  is  found  to  present  a  different  as- 
pect. A  number  of  authorities  have  attacked 
the  problem.  The  many  "doctors"  in  this  in- 
stance do  not  "disagree,"  and  even  the  most 
conservative  have  had  their  doubts  dispelled  on 
witnessing  the  wonderful  practical  results  of 
last  year's  work  in  the  street  railway  field.  It 
is  permissible,  we  think,  at  the  present  time, 
therefore,  to  regard  electricity  as  standing  more 
than  an  ordinary  chance  of  becoming  the  future 
motive  power  on  the  trunk  lines  of  the  country. 
Prof.  Thurston  states  that  it  seems  fair  to  as- 
sume that  doubling  our  present  speed  will  lead 
to  the  abandonment  of  the  steam  locomotive. 
He  adds  also  that  we  must  utilize  the  weights 
of  the  cars  themselves  for  adhesion,  and  make 
each  car  carry  its  own  motor.  Such  expressions 
as  these  are  suggestive,  and  by  seriously  con- 
sidering them  the  over-enthusiastic  advocate 
of  the  electric  system  is  brought  face  to  face 
with  the  difficulties  incident  to  such  a  substitu- 
tion. That  difficulties  exist  is  not  to  be 
doubted.  Railroad  engineers  deal  with  facts, 
and  the  sanguine  electrical  man  will  find,  too, 
that  he  will  not  be  met  half  way  when  he  enters 
the  field  against  the  steam  horse. 

Prof.  Thurston's  words  are  suggestive  in  re- 
gard to  one  condition  in  the  problem.  When 
one  stops  to  consider  for  a  moment  the  present 
equipment  of  a  steam  road,  and  also  remembers 
the  conservatism  of  the  railroad  man,  there 
arises  an  inclination  to  doubt  whether  so  radical 
a  departure  as  the  motor-on-the-car  equipment 
will  find  a  place.  It  must  not  be  forgotten  that 
we  have  to  deal  not  with  the  old  time  horse  car 
upon  which  a  motor  can  be  mounted  with  com- 
paratively little  trouble.  How  will  the  wedge 
be  entered  in  the  case  of  the  modern  steam 
railway  ?  Surely,  no  railway  company  would 
consider  a  new  method  of  propulsion  the  adop- 
tion of  which  would  necessitate  the  reconstruc- 
tion of  one  truck  at  least  on  every  car,  passen- 
ger and  freight,  on  the  road !  It  seems  reason- 
able, then,  to  suppose  that  we  may  look  for  a 
start  to  be  made  with  an  electric  locomotive 
and  not  with  the  motor-on-the-car  equipment. 
In  fact,  it  might  not  be  amiss  to  remind  the 
reader  that  an  illustration  of  the  tendency 
toward  such  practice  may  even  now  be  found  in 
F.ngland.  From  the  present  knowledge  it  would 
seem  fair  to  assume  that  the  station-along-the- 
route  system  supplying  the  electric  locomotive 
or  the  storage  battery  locomotive,  will  be  the 
pioneer  equipment.  In  this  case  the  fight  will 
probably  be  between  the  conductor-along-the- 
route  system  and  an  equipment  made  up  of 
electric  power  units.  Much  has  been  said  for 
and  against  the  accumulator  system.  The 
weight  of  the  cells  has  been  brought  up  as  a 
point  against  their  use  in  street  car  work.  With- 
out attempting  to  discuss  the  well-worn  subject 
it  might  not  be  amiss  to  hint  that  this  feature, 
considered  as  objectionable  where  power  for  one 
car  only  is  required,  might  be  turned  to  advan- 
tage in  a  storage  battery  locomotive.  Steam 
locomotives  are  designed  with  the  view  of  hav- 
ing great  weight  on  the  drivers.  The  electric 
motor,  as  compared  with  the  steam  engine,  is  a 
lighter  machine,  and  for  adhesion's  sake  alone 
it  would  seem  as  though  ballast  would  be  nec- 
essary. The  weight  of  the  accumulator  might 
thus  be  turned  to  good  account.  These  are  a 
few  of  many  points  which  will  present  them- 
selves. While  expressing  our  confident  belief 
that  electricity  will  gradually  work  its  way  on 
to  the  steam  road — on  elevated  roads,  perhaps, 
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at  first — we  can  but  state  our  conviction  that 
it  is  a  mistake  to  underrate  the  obstacles  which 
are  certain  to  beset  the  path  of  pioneers  in  this 
particular  field.  Let  us  study  the  situation  as 
it  is,  remembering  just  what  it  is  that  we  are 
undertr.king  to  consign  to  the  scrap  pile. 

The  Book  Table. 

A  Treatise  on  Electro-Metallurgy,  by  Walter  G. 
McMillan.  London,  Charles  Griffin  &  Co,  Chicago, 
A.  C.  McClurg  &  Co.  3S7  PP-  Illustrated,  $3.50. 
The  Art  of  the  Electrolytic  Separation  of  Met- 
als, by  G.  Gore,  London  Electrician  Printing  and  Pub- 
lishing Co. 

Both  of  these  books  were  written  to  meet  a 
demand,  and  it  is  a  satisfaction  to  note  that  the 
work  in  each  case  has  been  well  done.  Mr. 
McMillan's  book  is  the  simpler  work,  and  is 
more  general  in  its  scope.  The  refining  of 
metals  by  electrolytic  means  forms  only  a 
division  of  his  volume.  Dr.  Gore's  work  deals 
e.xclusively  with  separating  and  refining  metals 
by  electrical  processes.  Mr.  McMillan's  work 
aims  to  give  the  reader  a  general  idea  of  electro- 
metallurgy without  presupposing  any  consider- 
able knowledge  of  chemical  or  electrical  laws. 
In  his  book  therefore  he  has  introduced  chap- 
ters dealing  in  an  elementary  way  with  such 
laws  as  he  deems  essential  to  a  proper  compre- 
hension of  the  subject  as  he  treats  it.  He 
devotes  a  large  amount  of  space  to  electro- 
plating, and  gives  a  considerable  amount  of 
information  which  will  be  found  of  practical 
value  to  those  working  in  this  field.  Mr. 
McMillan's  book  may  be  considered  an  excel- 
lent preliminary  book  on  the  general  subject, 
and  may  be  read  to  advantage  by  those  who 
contemplate  a  study  of  Dr.  Gore's  work,  relat- 
ing entirely  to  the  electrolytic  separation  and 
refining  of  metals.  Readers  of  the  Western 
Electrician  doubtless  have  formed  a  general 
idea  of  the  latter  volume  from  extracts  which 
were  printed  from  advance  sheets  a  few  weeks 
ago.  It  is  intended  for  the  use  of  both  students 
and  manufacturers.  As  a  practical  book  con- 
taining a  large  amount  of  material,  which  could 
be  found  only  by  a  long  and  weary  search 
through  periodicals,  the  work  will  be  found  of 
special  value.  Manufactuers  of  refined  copper 
may  be  interested  to  know  that  the  author  says 
in  his  preface  that  he  has  been  permitted  to  in- 
spect many  of  the  largest  plants,  and  examine 
their  processes  and  machinery.  He  says  while 
he  does  not  disclose  manufacturers'  secrets,  that 
they  always  leak  out,  and  the  idea  that  any  of 
importance  are  unknown  is  erroneous.  Dr. 
Gore's  remarks  may  be  true  as  applying  to 
England,  but  the  idea  that  secrets  of  value  are 
not  successfully  hidden  by  manufacturers  does 
not  obtain  in  this  country.  The  great  majority 
of  copper  refiners  will  tell  a  different  story,  we 
think.  We  fancy  some  of  the  American  read- 
ers will  smile  when  they  notice  that  the  Cowles 
smelting  works  are  located  by  Dr.Goreat  Long- 
port,  near  New  York.  The  author  in  the  next 
edition  will  doubtless  change  the  name  of  the 
city  to  Lockport,  which  a  map  will  show  him  is 
not  a  suburb  of  New  York  by  several  hundred 
miles. 

The  Electric  Licht,  by  A,  Bromley  Holmes,  Fifth 
Edition,  London,  Bemrose  &  S^ns,  30  illustrations. 
This  is  one  of  the  volumes  designed  to  explain 
in  popular  language  the  general  principles  of 
electric  lighting.  The  book  is  well  written,  but 
if  an  ordinary  reader  can  learn  from  it  the 
fundamental  ideas  of  electric  lighting  without 
considerable  persistence  and  hard  study,  then 
our  notion  of  the  ability  of  the  average  reader 
is  an  underestimate.  This  is  .saying  nothing 
derogatory  to  the  little  book;  only  we  think 
that  the  volume  scarcely  fulfills  the  promise  of 
the  title,  "The  l''.lectric  Light  Topularly  Ex- 
plained." 

H.  E.  Haferkorn  of  Milwaukee  has  com- 
piled "Handy  Lists  of  Technical  Literature," 
a  copy  of  which  has  been  .sent  to  this  office. 
The  pamphlet  contains  the  titles  of  a  large 
number  of  pamphlets  and  books,  and  the 
compilation  will  doubtless  be  of  no  little  as- 
sistance to  those  who  are  investigating  special 
subjects.  

The  l''ort  Worth  Construction  company,  of  Fort  Worlh, 
Tex.,  will  erect  an  electric  li;;ht  pl;int  and  ice  factory  in 
Comanche,  Tex. 


Cutter  Lamp-Supporting  Pulley. 

The  sleet-proof  supporting  pulley  shown  in 
the  cuts  holds  the  lamp  when  raised,  and  thus 
takes  the  strain  off  the  hoisting  rope.  The  ar- 
rangement is  such  that  the  mere  raising  of  the 
lamp  by  the  hoisting  rope  leaves  it'supported  by 
the  pulley.  By  pulling  on  the  rope  again  the 
lamp  is  released,  and  can  readily  be  lowered. 
The  supporting  and  releasing  are  effected  not 
by  any  moving  parts,  but  by  the  simple  arrange- 
ment shown  in  the  cut. 

On  the  sides  of  the  pulley  are  ridges  serving 
as  guides  for  the  knob  of  the  hook   from  which 


The  Ford-Washburn  Dynamo. 

The  accompanying  illustration  shows  a  type 
of  dynamo  which  is  being  exploited  by  Ford  & 
Washburn  of  Cleveland,  O. 

A  peculiarity  of  this  machine  is  that  the  base 
and  bearing-stands  are  one  casting.  The  field 
magnet  cores  are  of  wrought  iron,  and  the  pole 


cutter  lamp-supporting  pulley. 

the  lamp  is  hung.  On  raising  the  lamp  the 
knob  is  guided,  as  shown  by  the  arrow,  up  to 
the  curved  stop;  when  the  rope  is  slackened 
the  weight  of  the  lamp  pulls  the  knob  down  in- 
to the  recess  at  the  left.  The  lamp  is  then  sup- 
ported entirely  by  the  pulley,  so  that  the  hoist- 
ing rope  may  be  left  slack.  On  pulling  at  the 
hoisting  rope  again  and  then  slackening  it,  the 
knob  is  guided  out  as  shown  by  dotted  lines; 
the  lamp  is  then  released  and  may  be  lowered. 
This  arrangement  is  positive  in  its  action  and 
has  no  cams  or  catches  to  get  out  of  order. 
Another  new  feature  of  the  pulley  is  the  method 
of  attaching  it  to  the  suspension  wire.  Binding 
wires  wrapped  around  the  ends  of  the  pulley 
fasten  it  to  the  suspension  wire  which  rests  in 
the  grooved  upper  edge  of  the  pulley.  As  the 
cut  shows,  this  puts  a  kink  into  the  suspension 
wire  and  thereby  keeps  the  pulley  from  slipping. 
As  this  pulley  combines  the  advantages  of  an 
independent    support  in    a    simple  pulley,  and 


CUTTER    I.AMI'SUI'I'OR'IING    PULLEY. 

holds  the  lamp  as  securely  as  a  mast-arm,  it  is 
claimed  it  is  adapted  for  use  with  street  lamps 
everywhere.  It  is  introduced  by  George  Cut- 
ter, Chicago. 


The  council  at  a  meeting  lately  fixed  the  limit  of  time 
within  which  the  ^'oungstown,  O  ,  electric  street  railway 
company's  road  is  to  be  in  operation  at  March  15.  1891. 

At  a  meeting  of  the  Cairo  Street  Railway  company,  of 
Cairo,  111  ,  lately,  one  of  Ihe  important  matters  considered 
was  the  proposition  to  change  the  motive  power  to  elec- 
tricity, under  the  ordinance  recently  passed  by  the  city 
council  authorizing  the  change.  They  have  also  increased 
their  capital  stock. 


THF   I     PI     \  VSHBURN   r)Y^AM0 

pieces  are  separate  castings  bolted  to  the  cores. 
The  armature  is  designed  for  good  ventilation. 
Air  is  drawn  through  the  coils  and  passes  out 
along  the  shaft  and  through  the  openings  in  the 
spiders.  The  armature  shaft  is  of  steel.  The 
general  design  of  the  motors  made  by  Ford  & 
Washburn  is  similar  to  that  of  their  dynamo. 


London  Underground    Electric  Railway. 

Regular  passenger  trains  on  the  underground 
railway  in  London  were  run  for  the  first  time 
December  18.  The  'London  Electrical  Engineer 
has  the  following  to  say  in  regard  to  the   start: 

The  electric  trains  of  the  City  &  South  London  Subway 
started  running  yesterday  morning,  the  first  train  leaving 
Stockwell  at  half-past  seven.  The  proposed  time  of  starting 
had  been  announced  previously,  ard  ihe  train  was  well 
filled.  It  performed  its  first  public  journey  well  and  in 
due  lime,  to  the  satisfaction  of  every  one.  Trains  were 
then  run  continuously  on  public  service  at  five  minutes  in- 
tervals. A  stoppage  occurred  later  in  the  morning  owing 
to  something  slightly  wrong  with  one  of  the  engines,  but 
traffic  was  resumed  after  an  hour's  delay,  and  continued. 
As  the  trains  have  been  run  for  many  days  with  dummy 
loads  everything  is  now  in  good  working  order.  The 
trains  are  well  patronized  on  the  intermediate  stations, 
passengers,  whose  time  of  travel  on  ordinary  tramcars  took 
18  minutes,  now  getting  to  London  Bridge  in  4^  minutes 
— one  quarter  the  time.  The  line  seems  to  visitors  a  little 
overmanned  at  present  with  attendants,  but  this  is  far 
better  than  the  other  extreme,  and  it  will  be  easy  to  ar- 
range the  service  with  the  simplest  staff  when  all  is  in  full 
and  continued  work.  The  enterprise  has  fairly  com- 
menced its  career  of  local  usefulness,  as  well  as  world-wide 
stimulation  of  engineeringundertakings  in  the  same  field  of 
work,  and  will  rapidly  become  one  of  the  wonders  and 
sights  of  London,  both  to  country  visitors  and  to  men  of 
engineering  ability  or  financial  standing. 

The  following  is  taken  from  the  London  Elec- 
trician: 

The  City  li:  South  London  Railway  was  opened  yester- 
day, and  a  continuous  service  of  trains  ran  throughout  the 
day.  We  found  a  considerable  number  of  passengers  at 
the  Monument  Station,  many  of  them  preferring  to  use  the 
stairs  than  the  capacious  but  somewhat  leisurely-worked 
lifts.  The  line  has  not  been  ballasted,  as  was  suggested, 
the  idea  being  that  this  would  reduce  the  noise.  Conver- 
sation is  possible,  and  indeed  was  carried  on  between  the 
passengers,  but  with  considerably  more  effort  than  on  the 
Metropolitan  line  The  carriages  are  lighted  with  glow- 
lamps,  and  these,  though  not  very  important,  are  the  least 
satisfactory  part  of  the  work.  During  our  visit  the  dyna- 
mos were  for  some  reason  excited  only  by  the  shunt  coils, 
though  the  turn  of  a  switch  would  have  compounded  them. 
The  result  was  that  every  time  the  train  started  from  a 
station  the  illumination  fell  very  considerably,  and  when 
one  train  was  standing  at  a  station  while  another  was  start- 
ing in  the  adjacent  tunnel  the  same  effect  was  visible.  On 
climbing  the  steep  gradient  and  severe  curve,  on  the  return 
journey,  near  the  terminus,  the  lamps  were  merely  red  hot. 
On  visiting  the  engine  room  at  Stockwell,  we  found  two 
engines  at  work  and  one  turning  round.  The  needles  of 
the  ammeters  on  the  four  different  feeders  were  moving 
slowly  between  50  and  too  amperes.  The  speed  of  the 
engines  was  fairly  regular,  but  the  volts,  as  shown  by  Sir 
William  Thomson's  engine  room  voltmeters,  fiuctualcd 
from  about  370  to  ^6o. 


The  city  council  at  Austin,  Tex.,  has  granted  E.J.  Hep 
penheimer  and  associates  a  franchise  to  construct  a  street 
railway,  and  J.  J,  and  W.  H.  Tobin  have  applied  to  that 
body  for  a  similar  franchise. 


January  lo,  1891 
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Electric  Drills. 

It  is  stated  that  the  new  railway  which  is  to  connect  the 
Argentine  Republic  withChili  will  necessitate  the  boring  of 
eight  tunnels  through  the  Andes  mountains  of  a  total  length 
of  nearly  ten  miles.  These  tunnels,  in  whose  construction 
water  power  and  electricity  are  to  be  largely  employed  in  a 
novel  form,  have  already  been  commenced  at  twenty 
points.  Since  August  lasta  cataract  of  the  Juncalillo  river, 
which  has  a  fall  of  nearly  600  feet,  has  been  made  use  of 
to  supply  the  power  in  carrying  out  the  boring  operations 
in  the  tunnels  of  Portillo,  La  Calavera  and  La  Cumbre. 
The  Portillo  tunnel  takes  a  serpentine  course  through  the 
massive  rock,  and  its  upper  end  emerges  at  the  mountain 
side,  450  feet  above  the  entrance.  The  water  of  the  Ti^nc- 
alillo  cataract  is  conveyed  through  steel  pipes  half  a  metre 
in  diameter  for  the  distance  of  about  a  half  mile  to  the 
Juncat  station.  The  boring  machines  employed  in  these 
three  tunnels  require  a  force  of  1,000  horse  power  to  drive, 
and  this  is  obtained  by  converting  the  water  power  into 
electricity.  The  water,  which  is  carried  through  the,steel 
pipes,  is  made  to  set  in  motion  ten  turbines  each  of  So- 
horse  power,  which  are  connected  with  the  electrical  ma- 
chines. The  electricity  thus  produced  is  conducted  through 
strong  insulated  copper  cables  to  Juncalillo  and  Calavera. 
From  Juncalillo  air  pressure  machines  are  also  supplied  in 
the  serpentine  tunnel  leading  up  to  Portillo.  From 
Calavera  four  80-horse  power  dynamos  generate  the 
electricity  for  the  Cumbre  tunnel,  where  si.x  borers,  all 
working  at  the  same  time,  are  driven  by  eight  air  pressure 
engines.  On  the  Argentine  side  of  the  mountains  another 
cataract,  near  Navarro,  has  been  similarly  used  for  driving 
four  turbines,  each  of  So-horse  power.  Owing  to  the  dis- 
tance of  the  western  smaller  portion  of  the  Cumbre  tunnel 
water  power  cannot  there  be  employed  and  the  borings  are 
being  carried  out  by  hand.  Wherever  water  and  elec- 
tricity can  be  used  the  boring  operations  are  performed,  it 
is  estimated,  fully  four  times  as  rapidly  as  they  would  be 
by  hand.  


Experiments  with    Selenium  [Ceils. 

At  a  recent  meeting  of  the  London  Physical  society  Shel- 
ford  Bidwell,  F.  R.  S.,  showed  "Some  Experiments  with 
Selenium  Cells."  The  crystalline  variety  of  selenium  was, 
he  said,  most  interesting  to  physicists  owing  to  its  electri 
cal  resistance  being  greatly  diminished  by  light.  This 
property  was  shown  e.^perimentally  with  different  forms  of 
cells,  the  construction  of  which  was  explained.  The  form 
recommended  was  that  in  which  two  copper  wires  are 
wound  near  each  other  round  a  slip  of  mica,  and  the  spaces 
between  the  wires  filled  with  selenium.  The  wires  form 
the  terminals  of  the  so-called  "cell,"  which  before  being 
used,  is  annealed  for  several  hours  at  a  temperature  above 
200' C.  Many  such  cells  were  made  in  iSSo,  iSSi.  and 
their  sensitiveness  lo  light  remained  unimpaired  during 
i3S2.  In  1885,  however, several  were  found  less  sensitive,  and 
others  totally  useless;  only  one  out  of  thirteen  retained  its 
sensibility  till  September,  1890.  The  loss  of  sensitiveness 
Mr,  Bidwell  believes  due  to  an  excessive  amount  of 
salenide  of  copper  being  formed,  for  although  some 
selenide  is  essential  to  the  satisfactory  working  of  the  cell, 
t30  much  is  fatal  to  its  action.  The  selenide  of  one  de- 
fective cell  was  electrolyzed,  red  tufts  of  amorphous 
selenium  appearing  on  the  anodes,  A  white  substance 
resembling  moist  calcium  chloride  was  also  present;  this 
he  believes  to  be  o.xide  or  hydroxide  of  selenium.  Small 
polarization  currents  had  been  obtained  from  selenium 
cells. 

A  lecture  apparatus  illustrating  the  properties  of  seleni- 
um cells  was  exhibited.  It  consisted  of  a  cell  connected 
in  series  with  a  relay  and  a  battery.  The  relay  was  ar- 
ranged io  that  it  might  either  rlnga  bell  or  light  an  incan- 
descent lamp.  When  the  bell  was  joined  up,  it  remained 
silent  as  long  as  the  selenium  cell  was  illuminated,  but  on 
screening  the  cell  the  bell  rang.  Ey  using  various  colored 
glasses  as  screens,  the  effect  was  shown  to  be  due  to  the 
red  and  yellow  rays.  A  similar  experiment  with  the  glow 
lamp  was  very  striking,  for,  on  turning  down  the  gas  lamp 
illuminating  the  cell,  the  e'.ectric  lamp  lighted,  and  was 
extinguished  on  turning  up  the  gas.  This  demonstrated 
the  possibility  of  an  automatic  lamp-tighter  which  would 
light  or  put  out  lamps  according  as  they  are  required  or 
superfluous.  Amongst  the  other  practical  applications 
suggested  were,  announcing  the  accidental  extinction  of 
railway  signal  lamps  or  ships'  lights,  and  the  protection  of 
safes  and  strong  rooms. 


Westinghouse  Company  Statistics. 

According  to  the  report  of  shipments  made  up  to  Decem- 
ber 31,  1890.  the  Westinghouse  Klectric  and  Manufac- 
turing  company  shipped  217  alternating  current  incandes- 
cent dynamos  of  a  capacity  aggregating  248,150  sixteen 
candle  power  lights  dur'ng  that  year.  This  makes  a  total 
of  730  such  machines,  with  a  total  capacity  of  720,800  six- 
teen candle  power  lamps  which  have  been  shipped  by  the 
company  since  the  organization  in  November,  1S8O, 

During  the  first  year,  i386,  the  apparatus  shipped  had  a 
capacity  of  2,400  sixteen  candle  power  lamps;  during  1887 
ihey  were  106,200  lights;  during  1888,  119,950;  during 
i88y,  228,150,  and  during  last  year  248,850  incandescent 
lights. 

During  last  year  the  company  added  another  branch  to 
its  business,  the  manufacture  of  electric  street  railroad 
apparatus.  The  company  did  not  commence  to  ship  motors 
until  the  first  of  July.  Since  then  21115  horse  power  mo- 
tors have  left  the  shop  for  the  equipment  of  forty  electric 
railways.  This  makes  an  average  shipment  of  over  35 
motors  per  month. 

The  company  also  commenced  the  manufactore  of  alter- 
nating current  arc  light  apparatus  during  the  last  year. 
The  first  shipment  of  these  machines  was  made  in  January, 
iftQfj,  Since  that  time  the  company  has  shipped  107  arc 
light  dynamos  aggregating  a  capacity  of  5,680  2,000  candle 
power  lamps. 

The  Shallcnbcrgcr  alternating   current,  meter  and    the 


converters  utilized  in  connection  with  the  Westinghouse 
system  of  alternating  current  electric  lighting,  are  now  well 
known  all  over  the  globe.  There  are  now  over  30,000 
Shallenberger  meters  and  more  than  30,000  converters  in 
use. 

During  the  month  of  December  the  company  received 
orders  to  increase  the  capacity  of  seven  central  station 
plants,  where  the  Westinghouse  alternating  current  system 
is  already  in  operation,  and,  in  addition,  a  number  of  new 
contracts  were  obtained  for  the  installation  of  incandescent 
as  we'l  as  arc  light  apparatus.  Among  the  latest  orders 
are: 

An  increase  of  750  lights  for  Olean,  N.  Y, ;  3.000  lights 
for  St.  Louis,  Mo;  1,500  lights  tor  Keokuk,  la.;  3,000 
lights  for  Louisville,  Ky  ;  500  for  Wilmerding,  Pa  ;  750 
for  Mansfield,  Pa.;  750  for  Albion,  N.  Y.;  750  for  Berlin 
Falls,  N,  H  ;  750  lights  for  Windsor  Locks,  Conn.,  and 
500  for  Whitewater,  Wis. 


Composite  Picture. 

The  accompanying  cut  is  reproduced  from  a 
composite  photograph  of  the  heads  of  depart- 
ments of  the  Electrical  Supply  company,  Chi- 
cago. In  the  photographic  print  were  merged 
the  portraits  of  the  following  gentlemen:  F. 
S,  Terry,  manager;  Wm,  Taylor,  assistant  man- 
ager and  electric  railway  department;  Wells 
Goodhue,  electric  light  and  power  department; 
W,  R.  Pinckard,   house   goods  department;  H. 


CORRESPONDENCE. 


D.  Ames,  accounting  department;  Charles 
Wirt,  electric  light  engmeering  department;  M, 
M.  Wood,  electric  railway  engineering  depart- 
ment; G.  W,  Conover,  purchasing  department; 
G.  G.  Carter,  sales  department;  S.  D.  Merton, 
advertising  department. 

The  photographic  work  was  done  by  Steifens 
of  Chicago.  Considerable  trouble  and  delay 
was  experienced  in  getting  the  picture  into  its 
present  shape,  in  which  it  forms  an  interesting 
study.  

Chicago  Electric  Club. 

At  the  mcetmg  of  the  Chicago  Electric  club 
last  Monday  evening,  N.  F.  Hodson  read  a  pa- 
per on  "Practical  Klectricily,"  He  spoke  at 
length  of  the  importance  of  electrical  industries 
at  the  present  time,  em[)hasizing  the  marvelous 
progress  which  had  been  made  in  the  past  de- 
cade. He  presented  statistics  showing  the  de- 
velopment of  electric  systems,  especially  com- 
menting upon  electric  railway  construction. 
Incidentally  he  spoke  of  the  adaptability  of  the 
electric  motor  for  elevated  roads,  and  predicted 
that  elevated  roads  in  C'hicago  would  be  elec- 
trically operated.  In  conclusion,  he  emphasized 
the  fact  that  the  inventor  of  to-day,  especially 
the  electrical  inventor,  was  well  paid  for  his 
services,  and  he  thought  he  would  have  in  the 
future  still  greater  opportunities  to  enrich  him- 
self by  designing  apparatus  and  processes  use- 
ful to  the  world. 


The  heavy  mow  in  London  during  ihe  last  week  has 
sorely  tried  the  omnibus  and  tramcar  horses,  who  were 
slipping  about  in  all  directions.  It  has  been  prosperous 
times  for  the  South  of  London  electric  railway,  which, 
starting  just  as  the  snow  came  on,  has  received  much  of 
the  patronage  that  otherwise  would  have  gone  to  the  'buses. 
The  dangerous  state  of  the  road,  moreover,  has  induced 
the  bus  conductors  to  put  up  the  prices  to  sixpence,  and 
the  invariable  price  of  twopence  at  the  electric  railway 
turnsiilc  is  therefore  a  still  further  inducement  to  the  public. 


New  York  Notes. 

New  York,  Jan.  3. — The  remarkable  fog  which  ush- 
ered in  the  new  year  nearly  paralyzed  the  telegraph  service 
throughout  the  country  An  official  of  the  Western  Union 
Telegraph  company  said  that  in  extent,  density  and  demor- 
alizing effect,  nothing  like  it  has  ever  been  known.  None 
of  the  wires  were  down  but  nearly  all  of  them  were  tempo- 
rarily idle. 

At  the  meeting  of  the  Board  of  Electrical  Control  dur- 
ing the  week.  Mayor  Grant  announced  that  all  unautho- 
rized poles  and  wires  would  be  removed,  A  list  of  all  the 
electric  wires  running  over  the  tops  of  buildings  is  being 
prepared  for  the  board.  An  application  for  permission  to 
operate  an  electric  railway  by  the  trolley  wire  system,  was 
presented  by  Park  Commissioner  Hutchins  in  behalf  of  the 
Harlem  Bridge,  Morrisania  &  Fordham  Railroad  company. 
Corporation  Counsel  Clark  said  that  there  was  no  legal  im- 
pediment, and  Expert  Wheeler  said  that  the  system  was 
mechanically  safe.  The  matter  was  laid  over  for  two 
weeks.  The  board  granted  a  permit  to  Ogden  Mills  to 
string  a  couple  of  wires  from  Seventy-second  street  to  his 
home  at  2  East  Sixty-ninth  street,  in  order  that  he  may 
favor  his  guests  with  the  electric  light  at  his  reception 
Jan.  12. 

In  the  suit  in  which  certain  patent  rights  are  questioned 
between  the  Brush-Swan  Electric  Light  company  and  the 
Brush  Electric  company,  Judge  Cove  of  the  United  States 
Circuit  Court,  made  an  order  permitting  the  defendant  to 
make  any  sales  cf  electrical  machinery,  apparatus  and 
supplies  in  territories  mentioned  in  previous  decree,  pro- 
vided it  sets  aside  a  commission  of  20  per  cent  on  all 
moneys  received  pending  the  final  adjudication.  This  fund 
will  be  paid  into  the  hands  of  the  plaintiff  company  pro- 
vided it  files  a  bond  of  §25,000,  otherwise  it  must  be 
turned  over  to  Commissioner  Shields,  the  register  of  the 
court. 

Two  serious  accidents  have  occurred  in  Newark  since 
the  electric  railway  has  been  running-  In  the  beginning 
of  a  great  enterprise  like  an  electric  road,  more  than  ordi- 
nary precaution  should  be  taken  until  the  public  is  edu- 
cated, and  a  prejudice  is  overcome.  But  accidents  in  which 
life  is  taken  are  not  easily  overlooked,  and  electricity  of 
course  receives  the  blame,  the  people  forgetting  that  simi- 
lar accidents  have  many  times  occurred  with  the  horse  car. 

W.   H.  T. 

Minneapolis,  Minn. 

Minneapolis,  Jan.  3. — The  Brush  Electric  company 
drew  $76,000  from  the  city  treasury  of  Minneapolis  under 
its  contracts  for  street  lighting  in  iSgo.  There  is  likely  to 
be  close  competition  for  the  new  contracts.  As  outlined 
in  the  correspondence  heretofore,  E,  G.  Potter,  defeated 
republican  candidate  for  mayor,  has  been  selected  by  his 
party  for  president  of  the  council,  of  which  he  is  a  mem- 
ber, lie  believes  in  municipal  ownership  of  a  lighting 
plant;  and  his  influence  will  undoubtedly  be  thrown  toward 
this  plan  when  the  question  comes  up  for  consideration,  as 
it  undoubtedly  will  early  in  the  year.  A  lively  controversy 
is  expected,  as  the  local  lighting  companies  have  strong 
friends  in  the  council  who  will  oppose  the  establishment  of 
a  city  plant. 

The  Eau  Claire,  (Wis,),  Light  ^^  Power  company  has 
now  far  recovered  from  the  disastrous  fire  which  destroyed 
its  plant  Dec.  i,  1890.  It  is  understood  that  the  improve- 
ments in  its  street  car  service  projected  before  the  confla- 
gration will  be  undertaken  as  soon  as  the  weather  permits 
in  the  spring,  and  that  later  in  the  year  the  contemplated 
line  between  Eau  Claire  and  Chippewa  Falls  will  be  con- 
structed. The  company  has  received  its  new  Russell  com- 
pound condensing  engine,  500-horse  power,  from  the 
manufacturers  at  Massillon,  Ohio,  and  it  is  now  at  work 
in  the  power  house.  The  old  engine  is  to  be  used  as  a  re- 
lay for  the  present  and  until  the  growth  of  their  interest, 
which  is  anticipated,  calls  it  into  permanent  use. 

The  project  for  the  construction  of  an  electric  railway  in 
Fargo,  North  Dakota,  and  Moorhead,  Minnesota,  with  a 
connecting  line  between,  is  now  definitely  determined  upon 
and  a  stock  company  is  in  process  of  formation  to  under- 
take the  enterprise.  Local  capitalists  are  moving  in  the 
matter,  and  IC.  H.  Mears,  a  prominent  Fargo  banker,  has 
agreed  to  furnish  all  the  capital  needed  under  certain  stip- 
ulations not  yet  made  public.  It  is  undcrstootl  that  the 
Thomson- Houston  company  has  furnished  all  estiinalts 
and  is  likely  lo  furnish  the  electrical  cc|uipment  necessary, 
Fargo  and  Moorhead  are  situated  on  opposite  sides  of  the 
Red  River  and  have  a  population  of  pojsibly  15, coo  The 
only  street  car  line  cither  city  has  ever  had,  was  a  short  one 
running  only  on  Broadway  and  Front  street  in  the  former, 
and  this  was  abandoned  in  1S83  after  the  destruction  of  itH 
rolling  stock  by  fire.     The  proposed  electric    line   will  not 
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only  pay;  it  will  be  a  great  convenience  and  accommoda- 
tion to  both  towns. 

It  is  now  stated  that  the  St.  Paul  capitalists  who  under- 
took to  secure  a  franchise  for  an  electric  street  railway  at 
Winnipeg,  ^^lanitoba,  have  abandoned  the  enterprise  for 
the  present.  A  ver)'  bitter  local  antagonism  was  aroused 
against  them  when  their  proposed  franchise  was  before  the 
Winnipeg  city  government,  and  they  believe  that  it  is 
best  not  to  underUke  it  while  this  exists.  It  is  doubtful  if 
the  matter  is  ever  again  revived. 

Martin  H.  Gavin,  a  liveryman  recently  injured  by  a 
runaway  caused  by  an  engine  on  the  old  motor  line,  has 
settled  with  the  Minneapolis  Street  Railway  company  for 
|i,ioo.  The  railway  company  has  paid  out  in  damages 
almost  as  much  as  it  has  earned  on  this  line,  and  appre- 
ciates, as  well  as  the  public  at  large,  the  advantages  of  the 
change  from  steam  to  electricity.  N.  O.  F. 


Pittsburg,  Pa. 


Pittsburg,  Jan.  3.— There  was  a  shortage  of  cars  yes- 
terday on  the  Pleasant  Valley  Electric  Street  Railway  line 
and  the  Second  Avenue  Electric  Street  Railway  company. 
This  was  caused  by  the  barning  out  of  motor  armatures. 
The  motors  are  unprotected  and  the  sloppy,  slushy  condi- 
tion of  the  streets  occasioned  by  the  lace  snowstorm,  sat- 
urated the  motors  and  the  armatures,  which  resulted  in 
their  burning  out.  On  the  Second  avenue  line  only  six 
cars  were  ruoning  out  of  a  total  of  twenty. 

The  Pittsburg.  Allegheny  &  Manchester  Passenger  Rail- 
way company  and  the  Pittsburg  Union  Passenger  Railway 
company  filed  their  answers  a  few  days  ago  to  the  equity 
suit  brought  against  them  and  the  president  and  directors 
of  the  Union  line  by  W.  W.  Martin,  gaardian  of  G.  M. 
KouDtz,  a  minor.  The  suit  was  brought  to  have  annulled 
the  lease  of  the  Pittsburg  Union  Passenger  Railway  com- 
pany to  the  Pittsburg,  Allegheny  &  Manchester  company. 
In  the  answers  all  the  allegations  of  impropriety  in  making 
the  lease  are  denied.  At  the  meeting  of  stockholders,  it  is 
stated,  at  which  the  lease  was  signed,  all  the  stockholders 
were  present  or  represented,  and  the  lease  was  granted 
unanimously.  At  the  meeting  the  ten  shares  of  stbck  in 
the  UnioQ  line  claimed  to  be  owned  by  G.  M.  Kountz,  a 
minor,  were  voted  by  William  J.  Kountz,  acting  for  his 
son.  The  lease  was  properly  made  and  with  the  authority 
made  by  law.  The  present  litigation  was  instigated  by 
W.  J.  Kountz,  the  father  of  the  young  man,  under  whose 
control  he  is.  The  court  deferred  its  decision  in  the  mat- 
ter until  some  further  date. 

The  New  York  &  Pennsylvania  Telephone  company  of 
Erie,  has  begun  action  against  the  Erie  Motor  company  in 
the  court  of  Common  Pleas.  The  action  is  for  trespass 
and  the  damages  are  laid  at  $50,000.  The  telephone  peo- 
ple allege  that  the  wires  of  the  motor  company  have  dam- 
aged the  value  of  their  franchise,  and  that  by  induction 
the  telephone  service  of  Erie  has  been  damaged  to  a  great 
extent  They  claim  that  right  for  damages  is  attached  to 
priority  privileges.  The  telephone  company  has  expended 
a  large  sum  of  money  to  correct  the  interference,  but  with- 
out avail. 

The  employes  of  the  Allegheny  County  Electric  Light 
company  yesterday  presented  Superintendent  Robert 
Nasraith  a  handsome  gold  watch  and  chain  as  a  token  of 
their  appreciation  of  his  uniform  and  kindly  treatment  of 
ail  under  his  direction.  lie  was  taken  greatly  by  surprise 
and  when  summoned  to  the  office  to  meet  a  committee  of 
the  workmen,  he  at  first  supposed  there  was  trouble  of 
some  kind  brewing.  E.  II.  H. 


Louisville,  Ky. 

LouisvEixii.  Jan.  1. — In  electrical  affairs  the  coming 
year  promises  to  be  an  unusually  profitable  one.  The 
amount  of  business  now  counted  on  doubles  or  trebles  that 
of  three  or  even,  perhaps,  two  years  ago. 

The  biggest  project  now  on  hand  is  the  transformation 
of  nearly  all  the  Consolidated  Street  Railway  lines  from 
mule-power  lines  into  an  electric-power  system.  This 
work  can  not  possibly  be  completed  until  late  in  the  spring, 
according  to  the  announcement  of  the  managers. 

Next  in  importance  is  the  completion  of  the  new  Louis-, 
ville  &  Jcffersonvillc  liridge,  which  is  expected  about  Aug- 
ust I.  Over  this  structure  will  run  electric  cars  connecting 
all  points  in  Jeffersonville  with  all  points  in  Louisville  by 
means  of  street  car  transfers  at  cheap  fares — probably  not 
over  ten  cents  each  way. 

The  project  next  in  importance  is  the  proposed  lighting 
of  the  streets  of  this  city  by  electricity.  It  seems  probable 
now  that  the  plan  will  be  carried  into  effect  at  once,  as  the 
joint  committee  on  gas  and  water  of  the  general  council 
met  Wednesday  and  agreed  to  recommend  the  ordinance 
as  proposed  by  Mayor  Jacob,  with  a  slight  amendment. 
The  ordinance  originally  provided  for  a  five  years*  contract. 


The  term  is  now  one  year,  and  the  privilege  of  renewing 
for  four  years  is  reserved.  It  was  also  decided  to  amend 
the  contract  by  extending  the  electric  lights  on  Main 
street  from  Preston  to  Wenzel,  and  to  place  one  light  on 
Stony  avenue  at  the  crossing  of  the  L.  &  N.  railroad.  It 
is  probable  that  the  ordinance,  as  amended,  will  be  adopted 
Friday  night  by  the  general  council.  The  Louisville  Gas 
company  proposes  to  furnish  the  electric  lights  at  $66  per 
arc  lamp,  and  but  iSo  lamps  are  provided  for  in  the  con- 
tract. An  amendment  will  be  incorporated  so  that  an  un- 
limited number  of  lamps  above  iSo  may  be  used,  if  found 
preferable  to  gas  lamps.  It  is  predicted  that,  at  this  rate, 
the  arc  lamps  will  soon  almost  entirely  supplant  gas  for 
street  lighting. 

There  seem  to  be  some  differences  of  opinion  between 
Manager  H.  H.  Littell  of  the  Consolidated  Street  railway 
lines  using  single  trolley  system  in  this  city,  and  the  mana- 
gers of  the  double  trolley  system  of  some  of  the  Cincinnati 
lines  in  regard  to  the  respective  merits  of  tlie  two  systems 
when  working  in  the  snow.  Mr.  Littell  is  also  interested 
in  some  of  the  single  trolley  lines  in  Cincinnati.  He  re- 
turned from  that  city  after  the  Christmas  snowstorm,  and 
in  an  interview  in  the  Cornier  Journal Bl.  couple  of  days 
ago  gave  his  ideas  in  popular  terms  as  to  the  respective 
merits  of  the  two  systems.  John  Kilgour,  president  of  the 
Cincinnati  double  trolley  lines,  takes  issue  with  Mr.  Lit- 
tell in  a  dispatch  from  Cincinnati,  in  which  he  says:  "It 
now  appears  that  the  statement  made  the  day  after  the 
snow  that  the  double  trolley  cars  had  been  stopped,  does 
not  mean  that  such  cars  can  not  run  in  snow.  The  stop- 
page was  due  to  the  fact  that,  at  a  low  point  in  the  line, 
the  cars  ran  through  fourteen  inches  of  water  melted  from 
snow.  This  burned  out  the  motors.  A  double  trolley  line 
on  Walnut  Hills,  and  one  in  South  Covington  ran  without 
interruption." 

In  this  city  the  electric  cars  furnished  the  best  service 
ever  had  in  a  snowstorm,  all  the  cars  running  on  time. 

At  Lexington,  Ky. ,  the  snowstorm  demoralized  the 
electric  lines.  The  total  damage  to  telephone  and  electric 
lines,  according  to  the  Lexington  Transcript,  is  §15,000. 
The  electric  cars  are  now  in  running  order  again,  but  it 
will  take  a  couple  of  months,  according  to  the  same 
authority,  to  put  the  telephone  exchange  in  perfect  order. 
Electric  railway  and  telephone  wires  were  down,  and  in  the 
snow  became  entangled.  Telephones  were  burnt  out  by 
the  score.  The  greatest  loss  was  sustained  by  the  tele- 
phone company.  While  the  trouble  was  on  at  Lexington 
Christmas  day,  a  horse  was  killed  in  the  street  by  a  wire 
that  had  came  in  contact  with  an  electric  light  wire. 

J.  W.  L. 

Gordonsville,  Va. 

GORDONSViLLE,  Va.,  Jan.  3. — There  is  a  magnificent 
undeveloped  water  power  at  Manchester,  Va.  As  it  is 
only  three  miles  from  the  center  of  Richmond  it  can  be 
made  very  valuable  by  generating  electricity.  It  is  esti- 
mated that  the  cost  of  generating  by  steam  in  Richmond 
is  .$37  dollars  per  horse  power,  and  it  can  be  clearly  shown 
that  with  this  water  power  a  horse  power  will  not  cost  more 
than  %S. 

There  will  soon  be  in  the  two  cities  about  150  miles  of 
electric  railway,  including  the  Petersburg  line  of  3S  miles, 
and  the  line  to  Seven  Pines,  which  will  make  Richmond 
not  only  the  pioneer  Southern  town  in  electric  railways, 
but  the  one  realizing  best  the  worth  of  the  electric  motor. 
Many  motors  are  now  in  use,  and  if  the  cost  of  power  could 
bereduced,  which  can  be  readily  done  by  the  means  of  this 
water  power,  at  least  1,000  motors  ranging  from  5  to  50 
horse  power  could  be  placed  in  Richmond  and  Manches- 
ter. This  property  is  controlled  by  J.  S.  Fleming 
of  Richmond,  who  intends  to  correspond  with  some  par- 
ties interested  in  electric  plants  with  a  view  to  the  estab- 
lishment of  a  power  plant,  W. 


Council  Bluffs,  la. 

Council  Bluki^s,  Jan.  i. — When  the  Nebraska  Cen- 
tral railway  bridge  scheme  fell  through  it  began  to  look  as 
if  the  Union  Pacific  and  the  Omaha  and  Council  Bluffs 
bridges  would  control  all  entrances  and  egresses  to  the  city 
from  the  East.  However,  later  developments  show  that 
these  bridges  are  to  have  a  formidable  rival  in  a  large 
bridge  wLich  will  accommodate  railroads,  streetcars,  teams 
and  foot  passengers.  The  East  Omaha  Land  company 
has  formed  a  company  known  as  the  Inter-stale  Bridge  & 
Railway  company,  which  has  in  view  a  large  double 
decked  railroad  bridge  across  the  Missouri  from  East 
Omaha  to  Council  Bluffs.  In  conjunction  with  the  bridge 
will  be  built  an  electric  motor  railroad,  extending  from  the 
center  of  Council  Bluffs  to  the  center  of  Omaha.  Railroad 
yards  will  also  be  built  on  each  end  of  the  bridge,  making 
it  a  very  desirable  means  for  crossing  the  river,  and  for 
handling  trains  and  cars  with  dispatch.  G. 


Topeka,  Kan. 

TOPEKA,  Kan.,  Jan.  i.  —  Captain  James  Anthony, 
chief  engineer  of  the  dam  to  be  constructed  near  Topeka, 
has  arrived  in  the  city.  The  Excelsior  Electric  company 
of  New  York  city  has  the  contract  for  the  electric  machin- 
ery. It  is  expected  that  the  dam  will  be  completed  by 
March  i,  next.     It  will  be  771  feet  in  length. 

The  East  and  West  Side  Circle  Railway  resolution  was 
reported  at  a  recent  council  meeting  from  the  committee  on 
streets  and  walks  with  the  recommendation  that  the  street 
commissioners  be  ordered  to  remove  the  tracks  of  the  East 
and  West  Side  Circle  from  Ninth  street  within  five  days. 
The  motion  to  adopt  the  report  was  lost.  A  resolution 
with  the  following  provisions  was  adopted:  That  the  East 
Side  and  West  Side  Circle  Railroad  companies  shall  be 
allowed  six  months  from  date  in  which  to  equip  their  line 
of  road  inside  of  the  city  with  electric  motors;  in  the  mean- 
time they  shall  not  operate  their  road  by  the  motors  now 
in  use;  the  non-use  of  and  non-operation  of  the  roads  shall 
not  be  construed  to  forieit  the  charter  of  the  roads;  the 
companies  shall  be  required  in  thirty  days  to  grade  the 
streets  so  that  the  rails  will  not  interfere  with  traffic. 

H. 

Denver,  Colo. 

Denver,  Jan.  2. — The  estimated  cost  of  lighting  the 
city  for  the  coming  year  according  to  the  figures  submitted 
by  the  light  inspector  was  given  in  the  last  letter  from 
Denver.  His  estimate  of  $130,000  was  so  much  in  excess 
of  the  present  rental  ($77,856)  as  to  cause  an  investigation 
on  vhe  part  of  certain  of  the  aldermen.  The  result  is  a 
scheme  for  the  erection  of  an  electric  light  plant  to  be 
operated  by  the  city  which,  it  is  claimed,  will  reiult  in  a 
net  saving  to  the  city  of  at  least  $40,000.  Alderman 
Fleming  has  been  devoting  considerable  time  to  the  ques- 
tion, and  estimates  that  a  plant  with  a  required  capacity  of - 
four  hundred  arc  lights,  with  fifty  miles  of  pole  line  would 
cost  f5li2S,ooo,  while  with  an  additional  one  hundred  and 
sixty  arc  lights  including  forty  miles  of  pole  line  all 
equipped,  would  bring  the  total  cost  up  to  $174,000.  Mr. 
Fleming  estimates  that  it  would  cost  $27,060  a  year  to  run 
the  city  plant,  the  interest  on  the  investment  in  the  plant  of 
$174,000,  at  6  per  cent,  would  be  $10,440,  making  a  total 
cost  per  year  of  $37,500  for  the  city  to  furnish  its  own 
light  or  a  net  saving  from  the  present  rental  of  $40,356. 
The  scheme  has  the  approval  of  Mayor  Londoner,  City 
Treasurer  Place  and  other  officials,  and  is  said  to  be  rapidly 
approaching  a  consummation.  The  city  will  be  asked  at 
the  spring  election  to  vote  bonds  in  aid  of  the  project. 

Articles  of  incorporation  of  the  Montclair  Electric  Light 
company,  with  a  capital  of  $20,000,  have  been  filed  with 
the  county  recorder.  The  incorporators  are  H.  W.  Law- 
rence, W.  F.  Reed  and  W.  C.  Howe,  who  have  secured 
the  exclusive  franchise  for  street  and  residence  lighting. 
They  have  contracted  with  the  town  of  Montclair,  a  Den- 
ver suburb,  for  300  street  lights,  and  will  at  once  enlarge 
the  capacity  of  their  plant  from  600  to  1,100  lamps.  They 
employ  the  National  electric  system,  and  their  plant  will 
represent  an  outlay  of  $40,000. 

An  electric  railway  company  has  been  formed  at  Lead- 
ville,  the  chief  promoters  being  Dr.  John  Law  and  Colonel 
R.  G.  Goodell,  world's  fair  commissioner  and  the  Cloud 
City  will  soon  have  about  six  miles  of  road.  Work  will  be 
commenced  at  once,  and  about  $200,000  will  be  put  into 
the  enterprise.  Eastern  capital  is  back  of  the  project. 
C.  W.  C 

Nashville,  Tenn. 

Nashville,  Jan.  2. — The  United  Electric  company  has 
made  a  contract  to  build  a  considerable  extension  of  its 
lines  on  the  east  side  of  the  river.  The  extension  is  to  be- 
gin on  the  Fatherland  street  line  at  Tenth  street,  thence 
south  along  Tenth  to  Shelby  avenue,  and  thence  east  along 
Shelby  to  and  beyond  the  corporation  line.  A  land  syndi- 
cate has  purchased  a  large  body  of  land,  laid  it  off  in  lots, 
and  this  new  line  is  to  extend  through  the  property.  The 
contracts  call  for  the  completion  of  the  work  in  seventy 
days  from  December  i.  It  is  said  the  street  car  company 
is  to  receive  a  large  bonus  from  the  land  company  for  this 
extension. 

Several  circumstances  have  conspired  to  prevent  the 
Citizens'  Rapid  Transit  line  from  operating  cars  at  the 
time  appointed,  and  its  cars  are  not  yet  running.  Trouble 
was  met  with  from  improperly  stringing  the  wires  at  one 
point.  The  trial  trips  developed  the  fact  that  the  power  is 
not  sufficient  to  run  as  many  cars  as  the  line  will  lequJre. 
This  line  passes  over  Capitol  Ilill,  which  has  a  long,  steep 
grade. 

The  work  of  construction  still  goes  steadily  on  the  Nash- 
ville Electric  Railway  &  Power  company's  line;  about  one- 
half  the  track  has  been  completed  and  the  grading  is  nearly 
finished. 

The  strike  of  the  linemen  of    the    Capitol  Electric  com- 
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pany  reported  by  the  daily  papers,  did  not  amount  to 
much.  The  company  desired  to  reduce  its  force  during 
the  winter  months  and  gave  the  men  an  option  of  laying 
ofl  a  portion  of  them  or  accepting  $2.50  per  day  instead  of 
$3  per  day.  Seven  or  eight  of  them  preferred  to  lay  off. 
Tha!:  is  all  there  was  of  the  strike.  There  will  most  likely 
be  some  trouble  from  strikes  sooner  or  later,  as  every  trade 
in  the  city,  with  the  single  exception  of  the  boiler  makers, 
is  now  thoroughly  organized  for  the  first  time  in  the  history 
of  the  city. 

The  Postal  Telegraph -Cable  company  is  pushing  its 
lines  through  to  Louisville  at  the  rate  of  about  five  miles 
per  day.  They  appear  to  have  some  trouble  in  securing 
rights  of  way  in  the  latter  city.  They  work  Chicago  and 
the  Eastern  cities  now  by  way  of  Chattanooga,  and  claim 
to  have  all  the  business  they  can  handle.  Their  rates  are 
precisely  the  sam2  as  those  of  the  Western  Union,  and  the 
most  amiable  relations  exist  between  the  two  companies. 

The  city  government  has  in  CDntemplaiioQ  a  bill  asking 
power  from  the  legislature  to  issue  bonds  for  the  erection 
of  gas  works.  This  step  is  taken,  not  with  a  view  to  the 
im-nediate  erection  of  a  new  gas  plant,  but  simply  to  pro- 
tect the  city  against  any  combination  on  the  part  of  the 
gas  and  electric  light  companies,  when  the  present  contract 
expires  daring  the  next  two  years.  B. 


St.  Joseph,  Mo. 

St.  Joseph,  Mo.,  Dec.  25. — Dr.  James  M.  Heddens  has 
been  chosen  president  of  the  People's  Street  Railway  & 
Electric  Light  company  and  will  assume  direction  of  affairs 
at  once.  f.  G.  Schneider  has  been  chosen  assistant  secre- 
tary and  assistant  treasurer  of  the  same  company. 

In  a  few  days  all  the  books,  papers  and  tffects  of  the 
Njw  York  ofiics  will  arrive  in  S:  Josep'i  and  an  auditor 
will  be  nam2d  to  take  charge  of  the  auditing  department. 
Giorge  GDujh  will  probably  be  chosen.  It  is  thought  the 
co3ipany"s  headquarters  will  be  permanently  established  in 
this  city  by  the  hew  year. 

John  Donivan,  Jr..  is  president  of  the  Union  Street  Car 
company,  and  John  H.  Van  Brunt  secretary,  and  as  yet, 
\V.  J.  Hobson  is  president  of  the  Wyatt  Park  line, 
with  Charles  Hobson  secretary.  At  this  time  the 
three  companies  are  operating  separately,  but  steps 
have  been  taken  to  consolidate  the  three  under  one 
general  head,  with  one  set  of  officers,  but  to  do  this  some 
little  time  will  be  required.  This  consolidation  may  be 
effected  early  in  the  new  year. 

The  Union  dep>ot  is  now  reached  without  change  or 
transfer  from  King's  Park,  in  the  extreme  north  part  of  the 
city,  and  from  the  machine  shops  of  the  Kansas  City,  St. 
Joseph  S:,  Council  Bluffs  road  on  the  south. 

The  next  move  in  street  car  ser\Mce  is  the  laying  of 
the  track  on  Olive  street  between  Sixth  and  Seventh,  con- 
necting the  Wyatt  Park  line  with  the  Union  line,  thus  ad- 
mitting passengers  from  thit  part  of  the  city  to  the  depot 
without  change.  When  it  is  completed,  and  the  probable 
consolidation  of  all  the  lines  under  one  management  is 
effected,  a  one-fare  system  throughout  the  city  will  be 
established. 

There  has  been  filed  in  the  office  of  the  circuit  clerk  at 
Columbia,  Mo.,  a  petition  for  an  injunction  to  restrain  the 
board  of  trustees  of  Columbia  from  proceeding  with  the 
construction  of  the  combined  waterworks  and  electric 
light  plant.  The  people,  by  a  four-fifths  majority,  voted 
last  month  in  favor  of  issuing  $45,000  in  bonds  for  estab- 
lishing such  a  plant  and  the  board  under  this  vote  has  con- 
tracted for  a  location,  ordered  bonds  issued,  and  taken 
other  preliminary  steps.  The  case  comes  up  with  the  State 
of  .Missouri  and  C.  H.  Gordon,  prosecuting  attorney  of 
Boone  county,  as  plaintiffs.  The  petition  alleges  that  under 
the  statutes  of  Missouri,  Columbia  has  no  power  to  own 
and  operate  the  proposed  plant,  and  if  it  had,  that  there 
were  irregularities  in  the  election  which  make  the  issue  of 
bonds  illegal.  Judge  Alexander,  In  an  interview,  declares 
the  town  has  ample  power  under  the  statutes  to  issue  the 
proposed  b^nds  The  proceedings  may  delay  the  erection 
of  the  plant,  but  the  people  will  eventually  get  light  and 
water.  The  Columbia  (ias  company  is  popularly  sup- 
posed to  be  interested  in  the  fight  against  these  improve- 
ments. 

The  first  trial  trip  of  a  cir  of  the  Metropo'itan  Electric 
Railway  company  at  Springfield,  Mo.,  took  place  recently 
and  proved  a  perfect  success.  The  first  car  was  occupied 
by  the  members  of  the  city  council  and  press  The  com- 
pany has  completed  sixteen  mile's  of  track  and  has  one  of 
the  best  equipped  power  houses  in  the  country,  the  whole 
coUing  $500,000.  R.  F.  Hobart  of  St,  Louis  is  president 
of  the  company;  Frank  B.  Smith,  manager;  J.  K.  Ci  Bcnt- 
ly,  treasurer,  and  B.  U,  Massey,  attorney.  Among  the 
leading  stockholders  arc  I..  M.  Kumsey,  K.  C.  Kernes  and 
Geo.  W.  Parker  of  St.  Louis.  The  Springfield  Railway 
company  has  lately   contracted    for  exchange    of  power  to 


electricity.     Altogether     Springfield   has     about    twenty- 
five  miles  of  street  railway. 

The  Carthage  &  Twin  Cities  Electric  Railway  &  Power 
company,  of  Carthage.  Mo.,  has  been  incorporated  with  a 
capital  stock  of  §150000  The  incorporators  are  Maj. 
W.  B.  Myers.  Maj  H.  H.  Harding,  C.  O.  Harrington. 
Joseph  Harrin,  G.  D.  Sleeper,  C.  N.  Reynolds  and  Albert 
Cohn.  The  company  is  farmed  to  operate  a  street  railway 
in  Carthage  and  to  extend  an  electric  road  to  Webb  City 
and  Cartersville,  nine  miles  southwest,  and  to  furnish  elec- 
tric power  to  several  mines.  The  Carthage  horse  railway 
lines  will  probably  be  absorbed  and  be  .transformed  into  an 
electric  line,  and  three  miles  more  will  be  added  by  exten- 
sions. The  survey  to  the  other  towns  will  be  made  at 
once,  and  the  work  pushed  as  weather  permits  until  the 
linCi  are  comple'.ed  M. 

THE    ELECTRIC   LIGHT. 

It  is  reported  that  Crawfordsville,  Ind.,  will  buy  an 
electric  light  plant  costing  about  $25,000 

The  Lampasas  Springs  (Tex.)  Electric  L-'ght  &  Power 
company,  with  a  capital  stock  of  .^20,000,  has  been  incor- 
porated. 

It  is  reported  that  A.  "W.  Allison,  E.  M.  Statton,  W. 
H.  Bales  and  others  will  build  an  electric  light  plant  at 
Memphis,  Tenn. 

Jamaica,  L.  I  ,  was  lighted  by  electricity  last  week  for 
the  first  time.  Eight  hundred  lamps  are  distributed 
throughout  the  village. 

The  Cleveland  board  of  public  works  recently  adopted  a 
resolution  authorizing  the  clerk  to  call  for  bids  for  electric 
and  gas  lighting  of  the  streets. 

The  Wilmington  Electric  Light  &:  Power  company  of 
Wilmington,  111.,  has  been  incorporated.  Capital  stock. 
$21,000;  incorporators,  Desire  J.  Courval  John  Hamilton 
and  Joseph  H.  Ray. 

Washington,  P^.,  recently  awarded  a  contract  for  forty- 
seven  arc  lights  of  2. o:o-candle  power  to  the  Washington 
Electric  Light  &  Power  company  at  ^85  per  lamp-year  on 
an  all-night  schedule. 

Wilson.  X.  C,  authorized  at  a  recenlly  held  election  the 
issuance  of  $75,000  of  bonds;  $60,000  of  the  proceeds  are 
for  the  construction  of  a  system  of  waterworks,  and 
^15,000  for  the  erection  of  an  electric  light  plant. 

George  Adams,  William  Erskine.  D.  L.  Heiskcll  and 
others  have  incorporated  the  Glen  Dale  company,  of  Glen 
Dale,  W.  Va.,  to  mine  coal,  bore. for  oil  and  gas.  construct 
and  operate  electric  light  plant,  gas  works,  waterworks, 
etc 

The  Electric  Light  &  Power  company  of  Centralia,  III., 
has  elected  oflicers  as  follows:  T.  J.  Wilson  of  St.  Louis, 
president;  J.  J.  Wetmore,  vice-president;  S,  L.  Dwight, 
secretary  and  treasurer,  ancT  James  Benson  superintend- 
ent. 

The  Idaho  Electric  Light  &  Power  company  has  been 
formed  at  Wallace,  Shoshone  county.  The  directors  are 
Charles  W.  O'Neill.  Frank  C.  Loring,  Fred  E  Lucas. 
Charles  A.  Wing  and  Ely  P.  Spaulding.  The  capital  stock 
is  f  500,000. 

The  Kingman  Water  &  Electric  Light  company,  of 
Kingman.  Kan.,  has  been  incorporated;  capital,  $100- 
000;  directors.  Frank  Vincent,  John  F.  Vincent,  Hutch- 
inson; John  W.  Hood,  Clay  Center;  Robert  G.  Brodie. 
Emporia;  Vernon  C.  Jarboe.  Kansas  City,  Mo. 

The  Buriington,  Cedar  Rapids  iV  Northern  Railway 
company,  it  is  claimed,  was  the  first  in  this  country  to 
tight  a  train  for  actual  service  with  a  storage  battery.  Two 
trains  running  between  Burlington,  Iowa,  and  Albert  Lea, 
Minn.,  have  each  had  in  use  for  three  years  past,  about 
thirty  lights  which  have  proven  very  popular  with  the  pa- 
trons of  the  road  and  very  satisfactory  to  the  railway  offi- 
cials. The  old  batteries  on  one  of  the  trains  having  be- 
come worn  out,  an  order  for  a  new  plant  has  just  been 
given  to  the  Illinois  Anglo  American  Storage  Battery  com 
pany  for  thirty-two  of  the  Sorley  cells,  which  are  now  be- 
ing built  for  the  purpose,  a  few  changes  having  been  sug- 
gested by  the  railway  company's  electrician. 

A  recent  issue  of  the  />'////<■////  /it/,mn/if'//,//dir//-yci- 
/mV/Vc- contains  a  description  of  the  electric  lighting  of  the 
National  Powder  Mill  of  St.  Mcdard-en-Jalle.  The 
directors  had  erected  a  small  experimental  plant  at  first, 
in  order  to  test  the  applicability  of  the  electric  light 
throughout  the  works.  "The  lighting  being  found  satis- 
factory, MM.  Sautter,  Hark-  iV  Cie..  were  instrucled  to 
put  up  a  complete  installation,  which  is  now  in  full  opera 
tion.  'fhere  are  installed  nine  arc  lamps  of  1,500  C.  P., 
and  a  number  of  incandescent  lamps,  which  are  protected 
against  breakage  by  glass  globes  and  wire  guards  Owirg 
to  the  various  buildings  being  some  distance  from  each 
other,  it  was  not  easy  to  carry  out  the  lighting  arrange- 
ments. It  was  necessary  to  install  glow-lamps  in  build- 
ings 975  yards  from  the  generating  station,  and  maintain 
a  constant  potential  of  no  volts  at  the  end  of  a  conductor 
of  4";  mm.  square  section,  while  the  consumption  of  cur- 
rent might  vary  from  zero  to  120  amperes.  These  objects 
have  been  attained  by  the  employment  of  an  extra  com- 
pound-wound dynamo  having  two  windings.  One  of 
these  is  in  series  and  the  other  in  shunt,  and  separately  ex- 
cited at  a  constant  potential  by  an  independent  dynamo. 
The  working  of  this  machine  has  answered  the  anticipa- 
tions put  forward.  When  fully  loaded,  the  loss  in  voltage 
at  the  distributing  center  does  not  exceed  0  volts,  and  the 
independence  of  the  arcs  has  been  obtained.  Two  relays, 
one  having  a  green  and  the  other  a   red    lamp,  are    placed 


in  the  engine  room,  so  that  any  variations  in  the  e  m.f. 
due  to  any  change  in  tbe  speed  of  the  exciter  may  be  as- 
certained. The  dynamo,  which  runs  at  800  revolutions, 
works  iS  hours  out  of  the  24  with  a  variable  load. 


THE  ELECTRIC  MOTOR. 

The  Z^nesville,  O.  electric  raiUvay  line  is  neirly  ready 
to  go  into  operition. 

The  Winona,  Minn.,  street  railway  is  to  be  equipped  for 
electricity  in  the  spring. 

An  electric  railway  company  has  been  formed  at  Lead- 
ville,  Colo.,  for  the  purpose  of  constructing  a  six-mile 
line. 

The  Edison  Electric  company  has  been  awarded  the 
contract  for  converting  the  street  railway  of  Raleigh,  N. 
C,    into  an  electric  line. 

The  North  Highland  Electric  Railway  company,  of 
Columbus.  Ga,,  has  been  chartered  by  the  legislature  to 
build  an  electrical  railroad. 

In  a  short  time  Austin's  electric  street  railway  will  be 
in  operation  in  Fort  Rouge,  and  application  will  be  made 
to  extend  its  line  into  Winnipeg,  Man.,  next  spring. 

Athough  twelve  miles  of  electric  street  railway  have  been 
laid  in  Aurora,  III.,  a  new  company  has  been  formed  to  con- 
struct another  line  to  be  run  bv  the  storage  battery  system. 
It  is  composed  of  Fay  Winslow,  John  Plain,  T.  N.  Holden 
and  others. 

A  franchise  extendiug  twenty  years  has  been  granted  to 
the  East  St.  Louis,  Venice  and  Madison  electric  street  rail- 
road of  \  eaice.  111.,  which  will  pass  through  Brooklyn, 
\'enice  and  eastward  along  the  Edwardsville  rock  road 
toward  Madison,  as  far  as  the  corporate  limits  of  Venice 
extend. 

A  Grand  Rapids  Mich.,  paper  says;  Another  rumor  has 
it  that  the  Cable  company  will  abandon  the  cable  system 
and  substitute  electricity.  As  a  matter  of  fact  it  is  doubt- 
less true  the  managers  of  the  company  now  see  the 
error  they  made  in  adopting  the  cable  at  all  for  a  city 
the  size  of  Grand  Rapids. 

Two  of  the  Short  generators  in  the  new  Center  street 
power  bouse  of  the  street  railway  company  of  Rochester, 
N.  v.,  are  now  furnishing  power  for  the  running  of  the 
electric  cars  on  State  street  and  South  avenue,  and  there 
has  been  no  more  trouble  with  them.  Fifteen  cars  are  in 
use  on  that  line.  The  power  from  the  Brush  electric  light 
works  has  been  dispensed  with.  The  power  to  run*  the 
cars  north  of  Lyell  avenue  is  furnished  from  the  Charlotte 
house.  Before  the  winter  is  over  the  company  expects  to  have 
its  electric  system  in  operation  on  Sophia  street,  Ljell 
avenue,  Allen  and  Jay  streets,  East  Main  street,  Hudson 
street  and  West  avenue.  The  West  avenue  line  is  already 
equipped.  Power  is  practically  all  that  is  needed  in  order 
to  operate  many  more  lines.  A  turn-table  will  probably  be 
used  at  the  corner  of  North  avenue  and  East  Main  street 
where  passengers  will  be  transferred.  Horse  cars  will  be 
run  on  North  avenue  until  some  arrangement  is  made  with 
the  Bay  railway  people.  The  electric  road  requires  two  tracks 
and  the  Bay  railroad  has  a  track  of  its  own  north  from  Bay 
street.  There  is  not  room  for  three  tracks  on  the 
srreet. 

In  a  pamphlet  just  issued  by  Siemens  &  Halske, 
the  following  particulars  of  their  electric  tramway 
on  the  open  conduit  system  now  in  operation  at  Bucapest, 
are  given:  The  channel  has  a  unifom  breadth  of  11. 2 
inches.  The  slot  giving  access  to  the  conductors  is  placed 
in  the  groove  of  one  of  the  running  rails,  so  that  there  is 
no  more  metal  exposed  in  the  roadway  than  is  the  case 
with  t^ie  horse  tramway  lines.  At  intervals  of  four  feet 
along  the  channel,  iron  chairs  7  2  inches  broad  serve  to 
support  the  running  rail,  and  also  to  carry  insulators,  to 
which  the  conductors  are  attached.  The  bottom 
of  the  channel,  which  is  formed  of  concrete,  is 
at  a  depth  of  22. S  inches  below  the  surface  of 
the  roadway,  and  the  slot  between  the  rails 
which  form  its  roof  is  1.3  inches  wide.  The  conduc- 
tors, of  which  there  are  two  (positive  and  negative),  con- 
sist of  angle  iron,  and  are  placed  at  the  sides  of  the  chan- 
nel so  as  to  be  out  of  sight  and  out  of  reach.  The  cars 
carry  a  single  motor,  geared  to  one  of  the  axles,  and  four 
■  groups  of  resistance  frames  for  regulating  the  speed.  The 
current  is  supplied  at  a  pressure  of  300  volts.  Three  lines 
with  an  aggregate  mileage  of  \\\'e  and  a  half  miles  are  at 
present  in  operation  on  the  above  system.  A  fourth  line 
is  at  present  building,  but  on  this  an  overhead  conductor 
is  to  be  used.  At  the  central  station  there  are  at  present 
three  100  horse-power  compound  engines,  each  driving  a 
dynamo  by  means  of  rope  belts,  A  speed  of  9^;)  miles  per 
hour  is  allowed,  and  at  certain  parts  this  may  be  increased 
to  over  II,  whilst  at  others  it  has  to  be  reduced  to  6  and 
3?^.  The  day's  work  ranges  from  75  to  95  miles  per 
day  per  car. 

The  Rochester,  N.  V.  street  railway  men  have  their  eye 
on  the  New  Haven  street  railways  as  the  following  from 
the  -AVr.'  Ifoven  A'ci^'isffi-  shows:  The  notice  of  an  applica- 
tion to  the  legislature  of  John  N.  Beckley  and  others  for 
power  to  construct  a  street  railway  in  New  Haven  has  oc- 
casioned some  comment.  The  scheme  contemplated  is  a 
belt  line  road  around  New  Haven,  with  intersecting  branch 
roads  running  through  the  principal  thoroughfares  through- 
out the  city.  The  promoters  of  the  scheme  are  outside 
capitalists  and  are  none  other  than  a  Rochester  syndicate 
which  has  just  secured  control  of  the  Bridgeport  horse 
railroad,  and  has  made  efforts  looking  to  the  construction 
of  street  railroads  in  other  cities.  J.  N.  Beckley,  the  gen- 
tleman whose  name  heads  the  application,  is  a  leading  mem- 
ber of  the  syndicate,  and  was  one  of  the  purchasers  of  the 
Bridgeport  property.  This  syndicate,  it  is  understood,  is 
securing  horse  railroads  in  all  cities  where  they  can  get  a 
foothold,  and  arc  introducing  the  rapid  transit  system  in 
the  way  of  electrical   motor  cars.     Wherever  they  are  una- 
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ble  to  purchase  a  railroad  they  are  taking  steps  to  establish 
new  lines  and  the  present  petition  is  sufficient  evidence 
that  the  syndicate  proposes,  if  possible,  to  secure  a  line  in 
this  city.  This  syndicate  proposes  to  introduce  the  Short 
electric  motor  system  in  Bridgeport,  which  is  a  single  wire 
trolley  svstem.  The  line  proposed  affects  nearly  every  line 
in  the  city.  Inquiries  at  the  various  horse  car  offices  re- 
vealed the  fact  that  they  were  ignorant  of  the  gentlemen 
who  were  engaged  in  the  proposed  scheme.  Attorney 
Simeon  E  Baldwinsaid:  "I  am  acting  for  a  syndicate  to  es- 
tablish a  new  street  car  line  in  this  city.  There  are  several 
Xew  Haven  gentlemen  interested  whose  names  I  do  not 
care  to  give  at  the  present  time  any  further  than  that  I  am 
one  interested.  The  majority  of  the  men  interested  are 
outside  capitalists,  and  I  may  say  the  bulk  of  the  capital 
will  come  from  outside  Mr.  Eeckleyis  the  vice-president 
of  the  Rochester  street  railroad,  and  has  an  interest,  as 
have  also  several  other  of  the  gentlemen  connected  with 
him  in  the  Bridgeport  purchase.  We  propose,  if  we  get  a 
charter,  to  give  the  citizens  a  first-class  street  railroad 
which  will  be  operated  with  electrical  motor  power  and 
will  give  the  citizens  rapid  transit." 


THE    TELEPHONE. 

The  Chicago  Long  Distance  Telephone  company  has 
filed  a  certificate  setting  forth  an  increase  of  its  capital 
stock  from  $1,000,000  to  .$2,000,000. 

The  Bell  Telephone  company  of  Philadelphia,  suffered 
greatly  from  the  storm  of  last  week.  It  was  obliged  to 
issue  this  circular  to  its  subscribers:  "The  sleet  and  ice  of 
last  week  damaged  many  of  the  wires  and  fixtures  of  this 
company,  and  made  climbing  so  dangerous  that  it  was  im- 
possible to  make  any  repairs  before  the  beginning  of  the 
present  week.  We  have  secured,  so  far  as  we  can,  the 
help  of  every  competent  man,  to  hurry  along  the  work  of 
repairing  breaks  and  reestablishing  connections.  We  de- 
sire to  assure  you  that  no  effort  or  expense  is  being  spared 
on  our  part  to  restore  the  service,  and  we  believe  in  a 
very  few  days  that  the  exchange  will  be  working  as  usual. 
A  large  force  of  men  is  at  work  repairing  the  lines." 


Miscellaneous  Notes. 

An  English  paper  says:  "At  the  coroner's  inquiry  into 
the  circumstances  attending  the  recent  explosion  at  Vivian 
Pit,  which  resulted  in  three  deaths.  Colonel  Ford  and  Mr. 
Martin,  mine  inspectors,  expressed  themselves  in  favor  of 
firing  shots  by  electricity  as  safer  than  fuses." 

A  curious  controversy  has  been  going  on  in  Chicago. 
An  ex-burglar  and  a  detective  have  been  communicating 
to  the  press  their  views  on  the  subject  of  protecting  houses 
against  the  depredations  of  house  breakers.  The  detective 
says  it  is  hard  to  guard  against  the  marauders  on  account 
of  their  skill.  The  ex-cracksman  says  if  proper  precau- 
tions were  taken  in  guarding  windows  and  entrances  the 
danger  would  be  greatly  lessened,  and  he  sneers  at  the 
alleged  skill  of  burglars.  An  architect  was  called  upon 
for  an  opinion,  and  expressed  his  idea  in  these  terms: 
"We  have  something  here  in  America,  however,  which 
discounts  iron  bars  for  the  windows,  and  that  is  the  elec- 
trical burglar  alarm.  As  Lieut.  Kipley  has  said,  a  burg- 
lar can  saw  through  bars  or  cut  out  a  pane  of  glass,  but 
with  the  electrical  appliances  now  being  used  in  many 
houses,  and  which  are  rapidly  growing  in  favor,  the  slight- 
est movement,  almost,  of  door  or  window  after  the  alarm 
has  been  set  will  form  a  connection  and  set  a  gong  ringing 
in  a  far  part  of  the  house.  The  inmates  are  thus  alarmed, 
while  the  man  gaining  a  stealthy  entrance  is  not  even 
aware  that  his  movements  have  aroused  any  one.  By  car- 
rying the  system  further  the  same  connection  that  alarms 
the  sleeper  may  convey  the  alarm  to  the  nearest  police  sta- 
tion. Screen  doors  and  windows  are  thus  provided  with 
the  telltale  appliance,  so  that  the  least  attempt  to  make  a 
hole  will  close  the  electric  circuit  and  let  the  people  know 
what  is  going  on.  1  consider  the  electric  alarm  the  most 
effective  yet  invented,  and  it  is  only  a  question  of  time  now 
until  all  houses  are  provided  with  them." 


Personal   Mention. 

Charles  A.  Stone  of  the  Massachusetts  Electrical  En- 
gineering company  of  Boston  was  in  Chicago  last  week. 

Mrs.  Bridget  Barrett,  mother  of  City  Electrician  Barrett, 
of  Chicago,  died  on  Sunday,  January  4.  Mrs.  Barrett  was 
72  years  of  age,  and  leaves  two  sons  and  a  daughter. 

Joseph  E.  Lockwood  of  Detroit,  was  in  Chicago  this 
week.  Mr.  Lockwood,  who  has  been  manager  of  the 
Brush   station   in  Detroit,  has  just  resigned   his  position. 


Business  Mention. 


The  firm  of  Partrick  &  Carter,  of  Philadelphia,  will  here- 
after be  known  as  the  I'artrick  &  Carter  company.  The 
company  has  just  removed  to  125  South  Second  street,  and 
131  Gothic  street,  where  it  will  have  increased  facilities. 

The  Eastern  Electric  Cable  Company,  of  Boston,  is  re- 
ceiving many  testimonials  in  regard  to  the  Clark  wire  which 
is  proving  efficient  when  tried  under  the  most  adverse 
conditions.  The  wires  ij^cd  in  the  Chemical  Works,  the 
Kings  Continental  Brewery,  and  the  cables  underneath  the 
New  Bedford  bridge,  wet  by  sea  water  at  high  tide,  and 
remaining  in  the  dry  air  at  low  water,  have  given  entire 
satisfaction. 

Since  the  new  proprietors  came  into  possession  of  the 
Ilelsler  lOlectric  Light  company  the  work  of  increasing  the 
output  and  facilities  of  the  company  has  been  going  on 
uninterruptedly,  and  the  announcement  is  now  made  that 
the  system  is  to  be  pushed  vigorously  in  all  parts  of  this 
country  and  abroad.  The  lleisler  system  is  well  and  favor- 
ably known,  and  now  that  the  company  is  in  a  position  to 


handle  the  very  largest  orders,  a  large  volume  of  business  will 
undoubtedly  result-  Live  and  responsible  agents  are  wanted 
at  once  in  New  York,  Xew  Hampshire,  Massachusetts, 
Connecticut,  Vermont,  the  Southern  States,  Upper  and 
Lower  Canada  and  the  Northwest  Territory.  The  com- 
pany's offices  are  in  the  Drexel  building,  Philadelphia. 

The  advantage  of  a  dry  battery  in  point  of  cleanliness 
and  general  convenience,  has  been  generally  appreciated 
by  battery  users,  and  now  the  notion  that  such  batteries 
are  not  equal  to  a  liquid  battery  for  ordinary  work,  is  rap- 
idly disappearing.  The  Electrical  Supply  company  of 
Chicago,  speak  particularly  of  the  steady  run  they  are  hav- 
ing on  Ajax  batteries.  Their  record  in  a  long  time  test 
now  carried  on,  bears  out,  it  is  asserted,  all  that  has  been 
claimed  for  the  Ajax. 

H  T.  Paiste  of  Philadelphia,  has  issued  a  neat  calan- 
dar  for  i8gi.  The  engraving  on  the  front  represents  a 
young  girl  in  the  act  of  dressing  her  hair.  Preceding  each 
month  are  six  lines  of  rhyme,  calling  attention  to  the 
qualities  and  uses  of  the  various  Paiste  specialties.  The 
rhymes  were  written  by  friends  of  Mr.  Paiste,  who  had 
offered  prizes  for  the  lines.  On  the  back  of  the  calendar 
is  printed  an  illustrated  description  of  the  specialties  Mr. 
Paiste  manufactures. 

The  Humphrey  Electric  company  of  43. Rowland  street, 
Detioit,  Mich.,  do  all  kinds  of  electrical  repairing,  making 
a  specialty  of  large  work.  They  have  repaired  some  of  the 
largest  armatures  in  the  city  with  satisfaction  to  their  cus- 
tomers. They  send  out  experts  to  test  and  rearrange 
plants.  R.  S.  Campbell  is  the  electrician  of  the  company 
and  H.  H.  Humphrey  is  general  manager.  They  will 
soon  move  into  a  large  factory  where  their  facilities  will  be 
greatly  increased.  They  claim  to  have  as  fine  a  set  of 
testing  instruments  as  can  be  found  in  the  State  of 
Michigan. 

The  St.  Louip  Globe  Democrat,  in  a  New  Year's  article, 
speaks  as  follows  of  the  Heine  safety  boiler:  Among 
the  important  industries  of  our  city  which  has  grown  from 
a  small  beginning  to  a  large  and  constantly  increasing 
size  is  the  manufacture  of  the  patent  Heine  safety  water 
tube  boiler  by  the  Heine  Safety  Boiler  company,  whose 
offices  are  located  on  the  seventh  floor  of  the  Bank  of  Com- 
merce building.  This  company  has  extended  its  trade 
from  Maine  to  California,  and  from  British  America  to  the 
Gulf,  and  the  demand  for  the  boiler  is  rapidly  increasing, 
as  shown  by  orders  fiom  nearly  every  State  in  the  Union, 
from  Mexico,  Cuba,  Alaska.  South  America.  Some  large 
plants  have  been  recently  erected  by  the  Heine  Safety 
Boiler  company  in  the  Eastern  States  especially  for  elec- 
tric light  and  electric  railway  companies,  and  the  boilers 
have  given  such  great  satisfaction  and  such  decidedly 
favorable  economical  results  that  the  Heine  Safety  Boiler 
company  has  booked  the  fifth  and  sixth  duplicate  order 
from  many  of  their  customers. 

The  Pittsburg  Reduction  company,  manufacturers  of 
aluminum,  make  the  following  statement  relative  to  the 
present  prices  of  that  metal:  "We  find  our  business 
impeded  and  our  financial  standing  injured  by  the  many 
statements  printed  in  the  papers,  to  the  effect  that  other 
companies  are  manufacturing  aluminum,  or  have  processes 
for  manufacturing  aluminum,  at  wonderfully  small  costs.  In 
giving  quotations  for  aluminum  we  are  constantly  met  with 
the  statement  that  this  and  that  paper  says  that  aluminum 
is  being  made,  or  can  be  made,  by  such  and  such  parties  at 
figures  much  below  that  at  which  we  are  selling  the  metal. 
Now,  as  a  matter  of  fact,  as  stated  before,  we  find  no  com- 
petition for  our  aluminum  by  actual  sales  at  less  prices  than 
we  quote,  namely,  ^2  per  pound.  We  have  reduced  our 
prices  lately  to  $2  for  all  quantities,  instead  of  for  large 
quantities  only.  We  feel  confident  that  if  there  was  any 
aluminum  on  the  American  market  at  less  than  the  rates 
which  we  quote,  we  would  very  soon  have  the  matter 
brought  to  our  attention  by  our  regular  customers,  who  are 
paying  our  price  for  the  metal.  In  so  far  as  we  know,  we 
are  the  only  manufacturers  of  the  pure  metal  in  this  coun- 
try, and  the  Cowles  Electric  Smelting  &  Aluminum  com- 
pany are  the  ouly  manufacturers  of  aluminum  alloys  other 
than  ourselves,  All  of  the  wonderful  processes  which  have 
been  written  about  in  the  papers  have  proven  to  be  either 
myths,  or  worse  than  that,  many  of  them  actual  frauds." 


Electrical  Patents. 


Issued  December  30,    i8qo. 
443.493      Telephone.     Stgmund  Bercmann,  New   York, 

N.  Y. 
443  494      Telephone.     Sigmund   Bergmann,   New  York, 
N.  Y. 

The  second  claim  is: 

"In  a  telephone  transmitter,  the  combination,  with 
a  diaphragm  of  two  magnetized  steel  rods  making 
an  end  contact  controlled  by  the  movement  of  the 
diaphragm." 
443.497-  High  Resistance  Compound.  William  G. 
Bremer,  St.  Louis,  Mo. 

The  invention   consists  of  a  compound   of  graphite 
and  shellac. 
443.505      Telegraph  Blank.     John  O.  Donnell,  Lowville, 

N.  Y. 
443.508.     Pole  Top   for  Trolley  Wire  Support.     William 
L.  R.  Emmet,  East  Rockaway,  N.  Y. 
The  first  claim  is  given: 

"The  combination  of  a  metal  pole,  a  plug  or 
block  of  insulating  material  attached  to  the  upper  end 
of  said  pole,  a  hollow  metal  top  resting  upon  said  plug 
or  block  and  inclosing  a  portion  of  the  top  of  said 
pole,  and  a  sleeve  of  insulating  material  inserted  be- 
tween said  pole  and  said  top." 
443.526.  Telephone.  Edward  H.  Johnson,  New  York, 
N.  Y. 

The   invention   consists  in   the   combination    of   a 


number  of  sets   of  electrodes  and   independent   con- 
trolling devices  spirally  arranged. 
443.527-     Apparatus  for  Automatically  Grounding  or  Cut- 
ting out   of  Circuit   Exposed   Electrical  Conductors. 
Francis  W.  Jones,  New  York,  N.  Y. 

443  530-  Socket  for  Electric  Lamp.  Charles  A.  Lieb, 
New  York,  N.  Y. 

443.536-  Art  and  Means  for  Covering  and  Insulating 
Wire.     Thomas  W.  Norman,  Boston,  Mass. 

443.543  Key  Turner  for  Gas  and  Electric  Lights.  Lewis 
H.  Rockafellow,  Philadelphia,  Pa. 

443,551.  Machine  for  Covering  Electrical  Conductors 
with'  Lead.     Francis  H.  Stillman,  New  York,  N.  Y. 

443- 556.  Secondary  Battery.  Harry  W.  Wardwell, 
Lake  Village,  N.  H. 

443,557-  Arc  Lamp  Alonzo  W.  Whitcomb,  Worcester, 
Mass. 

443.562.  Incandescent  Lamp  Socket.  Sigmund  Berg- 
mann, New  York,  N.  Y. 

443.563.  Shade  Holder  for  Incandescent  Lamps. 
Sigmund  Bergmann,  New  York,  N.  Y. 

443  565.  High  Resistance  Compound.  William  C 
Bremer,  St.  Louis,  Mo. 

The  composition  or  compound  consists  of  rubber, 
shellac  and  graphite. 

443,580.  Electrical  and  Vapor  Face  Bath.  Nathaniel 
Lyke,  Williamsport,   Pa. 

443,598.  Apparatus  for  Preventing  Steam  Boiler  In- 
crustation.    John  Langstaffe,   Battersea,  England. 

443  606.  Switch.  Edward  H.  Johnson,  New  York, 
N.  Y. 

443.632.  Electric  Arc  Limp.  Edward  Heymann  and 
Frank  W.   Heymann,  Boston,  Mass. 

443.633  Electric  Arc  Lamp.  Edward  Heymann  and 
Frank  W.  Heymann,  Boston,  Mass. 

443  636.  Apparatus  for  Measuring  and  Registering  Elec- 
tric Currents.     Camille   A.  Faure,  New  York,  N.  Y. 

443,642.  Electric  Meter  Chiimsoaovitz  P.  Elieson, 
London,  England. 

443,646.  Magneto  Electric  Stop  Mechanism.  Washing- 
ton H.  Kilbourn,  Greenfield,  Mass. 

443  661.  Traction  and  Brake  Device  for  Electric  Rail- 
ways.    Rudjiph  M.  Hunter,  Philadelphia,  Pa 

443,671.  Electric  Locomotive.  Rudolf  Eickemeyer, 
Yonkers,  N.  Y. 

443  674.  Electric  Stop  Motion  for  Warping  Machines. 
Philipp  Goldschmidt,  Paterson,  N.  J. 

443.677.  Traction  and  Brake  Device  for  Electric  Rail- 
ways.    Rudolph  M.  Hunter,  Philadelphia,  Pa. 

443  693,     Electric   Switch.     James  J.    Wood,    Brooklyn, 

N.  y. 

443,716.  Electric  Damoer  Regulator.  Jeremiah  O'Meara, 
New  York,  N.  Y.  ' 

443,724  Electrical  Fire  Alarm  and  Extinguishing  Sys- 
tem.    Charles  E.  Ongley,  New  York,  N.  Y. 

443725.  Non-Interfering  Signaling  System.  Charles  E. 
Ongley,  New  York,  N.  Y. 

443,726,  .Electrical  Signal  System.  Charles  E.  Ongley, 
New  York,  N,  Y. 

443  727.     Safety   Device  for  Dynamo   Stations.     Charles 
E.  Ongley,  New  York,  N.  Y. 
Claim  one  reads  as  follows: 

"The  combination  with  an  engine  or  motor,  a 
dynamo  driven  thereby,  and  a  cut-out  directly  in  the 
dynamo  circuit,  of  a  local  circuit,  a  device  for  stopping 
the  flow  of  current  from  the  dynamo  to  the  cut-out 
and  line,  and  a  magnet  in  said  local  circuit  controll- 
ing said  device." 

443  746.  Electric  Lamp  Socket.  John  T.  Dempster, 
Summit,  N.  J. 

443,748.  Method  of  Electric  Soldering  and  Cementing 
Cans.      Mark  W.  Dewey.  Syracuse,  N.  Y. 

4+3  749  Apparatus  for  E'ectric  Soldering  and  Cement- 
ing Cans.     Mark  W.  Diwey,  Syracuse,  N.  Y. 

443.772  Electro  Magnetic  Clutch  Charles  E.  Kells, 
Jr.,  New  Orleans.   La. 

443. 7S7.  Watchman's  Electric  Time  Recorder.  Charles 
E.  Ongley,  Vonkers,  N.  Y. 

443  788.  Wa^chiian's  E'ectric  Time  Recorder.  Charles 
E.  Ongley,  New  York,   N.  Y. 

443.789.  Electric  Valve  Controller.  Charles  E.  Ongley, 
New  York,  N.  Y. 

443.790.  Electrical  Protective  and  Signaling  System. 
Charles  E.  Ongley,  \'onkers,  N,  Y. 

443,814.  Electrical  Attachments  for  Railway  Switches. 
Arthur  W.  Berne,  New  Orleans,  La. 

443,823.  Apparatus  for  Laying  Electric  Conductors. 
Thomas  J.  Cope,  Philadelphia,  Pa. 

443  S24.  Apparatus  for  Laying  Conductors  in  Conduits. 
Thomas  J.  Cope,   Philadelphia,  Pa. 

443  S34.  Electric  Annunciator.  John  \V.  Luthe  and 
Alfred  E.  Jeavons,  Cleveland,   Ohio. 

443  944.  Attachment  for  Electric  Arc  Lamps.  James  A. 
Manning,  Ashtabula,  Ohio. 

443.976.  Galvanic  Battery.  George  A,  Smith,  Halifax, 
Canada. 

443.980.  Electric  Motor.  Charles  J.  Van  Depoele,  Lynn, 
Mass. 

The  invention  comprises  a  wire  wound  armature, 
means  for  connecting  the  armature  conductor  into  one 
or  more  circuits,  a  surrounding  stationary  coil  induc- 
ing magnetizing  currents  in  the  armature,  and  field 
magnet  reucling  upon  the  poles  of  the  armature. 
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WESTERN    ELECTRICIAN. 


BOOENE  F.  Phillips,  President.  W.  H.  Sawtkb,  seo'y  and  ElectriciaD. 

AMEUICAIT  ELECTHICAL  WOUKS, 

PROVIDENCE,  R.  I. 

Manufacturers  of  Patent  Finished 

ELECTRIC    LIGHT   WIRE, 

Magnet  Wire,  Office  and  Annunciator  Wire,  Rubber  Covered 

Wire,  Lsad  Encased  Wire,  Telephone  and 

Incandescent  Cords. 

FARADAY  CABLES. 

New  York  Office,  10  Cortlandt  Street. 

EuGKNE  F.  Phillips,  President.  John  Cabkoll,  Sec'y.  Treasurer. 

EUGENE  F.  PHILLIPS  ELECTRICAL  WORKS, 

(LiniTED.) 

T^to^'t  }St.  Gabriel  Locks,  Montreal,  Canada. 

—  MANTJFACTUREES   OP  — 

ELECTRIC  LIGHT  WIRE, 

Magnet  Wire,    Office    and    Annunciator    Wire,    Rubber 

Covered  Wire,  Lead  Encased  Wire,  Telephone 

and  Incandescent  Cords. 


FARADAY  CABLES. 


THE  "CLARK"  IXriRE. 

insulation  Guaranteed  Wherever  Used,  Aerial,  Underground  or  Submarine. 


In  a  letter  from  the  Inspectob  of  the  Bogton  Ftre  Underwriters'  Union,  tmder  date  of  Marct 
!9,  1686,  he  eays :  "A  Thoroaghly  Reliable  and  Desirable  Wire  in  £eery  Kespeot." 

The  mbber  ased  In  Insulating  onr  wires  and  cables  Is  specially  chemically  prepared,  and  is  guaranteed 
to  he  walerproof.  and  will  not  deteriorate,  oxidize  or  cracky  and  will  remain  flexible  in  extreme  cold  weather 
and  not  affected  by  heat.  The  Insulation  Is  protected  from  mechanical  Injury  by  one  or  more  braids  and  the 
tfhole  slicked  with  Clark's  Patent  Compound,  which  Is  water,  oil,  acid  and.  to  a  very  great  extent,  fire  proof. 
Our  iTisulalion.  mill  prove  durable  when  all  others  /ail.  We  are  prepared  to  famish  Single  Wires  of  all 
^uges  and  diameter  of  Insolation  for  Telegraph,  Telephone  and  Electric  LigQts  from  stocK.  Cables  mad4 
10  order. 

EASTERN     ELECTRIC    CABLE    COMPANY, 

^  61  and  63  Hampshire  Street,  Boston,  Mass. 

HENRT  A.  CLARK,  General  Maaager.  HERBERT  E.  EUSTIS.  Electriolim 


MICA 


AU,  SIZ£S 
AND 

QiiAi.rni:s 


For  Electrical  Purposes. 

EUGENE  MUNSELL  &  00., 

218  'Water  St.,  New  Vorb. 


MAKE 

Anything 

IN   BRA55 


TuRHtR  Brass  Works 
l-asall&  ave 
Chicago. 


LONG  LIFE, 
High  Efficiency, 


A  CONSTANT 


And  Beautiful 
LIGHT. 


The  SUNBEAM  is  a  SUCCESS. 

THE  SDNBEAM  INCANDESCENT  LAMP  CO.,    CHICAGO,  ILL. 
EMPIRE  CHINA  WORKS, 

144  to  156  GreeaSt.,  Green  Point,  Brooklyn,  E.  D.,  N.  Y. 
HARD   PORCELAIN   ELECTRICAL  SUPPLIES, 

INCLUDING 

Switch  BaseH.  Cat^Oat  Boxen.  Cleatn,  Circuit  Breakers, 
Bashlnes.  Knobs  and  other  InsQlators. 

The  bndy  of  otirgoode  fa  made  non-condortlve.  Oar  ware  1b  the  moat 
denee  and  le  conBequenlly  ih«  nioet  ron-abBorhent  that  can  be  prodnced, 
being  the  TRUE  HARD  POaCELAIN 


WILLARD   L.  CANDEE,  I  „     , 

H.  DURANT  ClIEEVER,  (Bosl'icfH  Maniigere. 


F.  CAZENOVE  JONE.S, 

Hupt.  of  FdctorleB. 


T:BC3a  i3Nri"un.Kr.ai.TiOKj-.A.ij 


MlllTKI).) 


13    f*«.r-l>c    H.o-cc^,    I^G-w    TTorlx.. 

INSULATED  WIRES  and  CABLES, 

BLBGTRIG  LIGHT,  TELEPHONE  AND  TELEGRAPH, 


vlON// 


sriOIAKINIC       AM*       IINI>Kn- 


TRAOe        MARK- 


AIOUIA 

Awarded  a  Gold  Modal  at  tho  Paris  Exposition. 

HOi,i:  MANUFACTimicBB  or 

CANDEE  AERIAL  WIRES.      MANSON 

PROTECTING  TAPE.     OKONITE 

WATERPROOF   TAPE. 


IIK.\Nf-FII''.N;    Clil.-iiK<i,    rMilliKrt.lplilii,  lloMtMii.  Hull  I'riitii'iKfii,  4-)iirliiii,'ill,  LiiiilHvlllo, 
Oiiifilin.  MliiiinniiollH.  Nt.  I.oiili*.  KtinHHit  <;lty.  LuikIimi.  .SimiIIi  Aiiit.rliii. 


Xotice.   Sealed  Bids. 


Notice  Is  hereby  given  that  bids  -will  be 
received  by  the  city  clerk  up  to  12  o'clock 
noon,  January  19,  1891,  for  lighting  the 
city  of  Chillicoihe,  Mlisouri,  for  a  period 
of  from  3  to  5  yenrs  with  not  less  than 
30  arc  elictiic  Ughis  of  2,C0O  candle 
power,  each  to  run  all  night  each  night  in 
the  year.  Plant  to  be  in  operation  by 
Match  1,  1891. 

Attest, 
J.  G.  Wtnue,  E.  J.  Broaddtjs, 

G  ty  Clerk.  Mayor. 

December  19,  1890. 


FORWENT. 

Basement,  37x100,  light  and  dry — suit- 
able for  manufacturlDg;  also  200  horsB 
power;  also  two  stores  suitable  for  elec- 
trical supplies. 

I  can  furnish  ISO-horse  power  electric 
generator,  and  will  make  arrangements 
with  proper  parties  who  wish  to  put  in 
electric  power  or  lighting  plant. 

W    A.  STILES, 

1028  Opera  House  BIdg.,    -    CMcago. 


HENRY  HUTTON, 

CoDSQitingand  Contraetiog  EUclrifal  Engineer. 

COMPLETt  ELECTRIC  LIGHT 

ASD  POWER  PliANTIS. 

MINLNG  ASD   SPECIAL   MACHINERY. 
MAXUPACrnRERS'  AQEKT. 


WANTED— A  position  by  an  Elec- 
trical Engineer,  thoroughly  posted  on  the 
Edlton  and  Thomson  Houston  Systems,  to 
take  charge  of  construction  work,  or  to  act 
as  salesman. 

Address  "  IlVSIJIiATE," 
Care  Western  Electrician. 


AGENTS  WANTED. 

The  facilities  of  the  Helsler  Electric 
Light  Co.  having  been  very  largely  in- 
creased, the  system  will  be  vigorously 
pushed  ii  all  parts  of  the  country.  Elec- 
trical engineers  or  electrical  concerns  of 
standing  In  New  York,  Massachusetts, 
Connecticut,  New  Hampshire,  Vermont, 
all  of  the  Southern  States,  Upper  and  Lower 
Canada  and  the  Northwest  Territory,  are 
invited  to  correspond  with  us  witli  a  view 
to  arranging  to  act  as  our  agents. 


Heisler  Electric  Liill  Co, 

DREXEL  BUILDING, 


ELECTRIC         '*s-  Mclaughlin. 

RAILWAY   ■'■*^^'''^^'  Experience. 
LIGHT  ■*■  ''''"'^^'' '"  ""^  Busineaa. 

AND  POWER.  "^P""  it^T  ""  "' 

48,  50  and  58  KOBTH  CIiiNTON  ST., 
CHICAGO,  ILL. 


EDISON  LAMPS  REDUCED  TO  44  GTS. 

16  CANDLE  POWER  LAMPS. 

Lots  of  25  to  1.50    44  cents  each 

Lots  of  150  to  500 42  cents  each. 

Lots  of  500 40  cents  each. 

Other  sizes  In  proportion.     All  sizes  in  stock,  with  bases 

to  fit  any  make  of  lamps  or  sockets. 

Full  Line  OKOKITE  WIRES  in  Stock.    Safest  and  best  wire  made. 


Full  Line  of  Edison  Sockets  and  Appliances, 


STANDARD  ELECTRICAL  WORKS, 


CINCINNATI, 
OHIO. 


ROOT'S  Water-tube  Boiler. 


ROOT  SECTIONAL  SAFETY  BOILER. 


SAFE.      ECONOMICAL.      DURABLE. 

AN  EXCELLENT 

Electric  Plant  Boiler. 

Adopted  by  the  Edison  Electric  Light 
Companies  nt  Pbilndelpbia,  Detroit,  St. 
Piiiil,  Columbus  and  Cincinnati;  aleo  the 
Brush  Eleclrlc  Light  Co.,  o£  Louisville, 
and  others. 

Abendroth&RootMfg.Go, 

28  Cliff  St,  New  York. 

BRANCHES:  Boaton,  Philadelphia,  New 
Orleans,  Dallas,  Rochester,  Cincinnati  and 
Chicago. 


Is  (he  recognized  Itcst  mnbHtltate 

for  Uard  Rubber  in  the  niarliet,  and 
need  by  the  leading  Electrical  Uouses 
In  thoccnntry.  We  manufactare  all 
kinds  of 

MLATINC  SFE:IALT!ES, 

also  Sheets  (which  con  be  aawed, 
drilled,  (iirned  in  a  liithe,  etc.),  Jar 
Covers  and  Fittings,  Switch  Bases 
and  Handles,  Cut-Outs,  Boll  Boxes, 
Annunciator  Dials  and  Handles,  Push 
Buttons,  etc. 
Wo  Claim  to  Jlanurarluro  TIIK  VRItT  JI:\TEBIAL  Wanted  liy  tbo  Electric  Tra.Jo.      Bond  for  lisliiiiatos  and  I'rifeB, 

THE   FIBRONE   MFG.  CO., 


oniro.  ;{.'>  Warren  St. 


••'nctoi-j.  :iOO  nnil  Mfi  lloiiroe  Mt..  SII'.W  VOKK. 


CROCKER-WHEELER 

PEllFECTEI)  MOTORS. 


<-i  iCt'Ktiliitlon 
.stu-oiiiiitr 

HKs     AH 


VeryKl«»w.S|nMMl-rull   I'owcr     I'r 

Far|£«'(l     ri<'l(I^<.     lioi     liMit    \\t\- 

HriitlnjiN-  S.-ir-r«'iil.ilii«  II*- 

NI/.i'H     Itolh  .\i-riiiiil  liti-iiit<li'-4i-iMir 
■  'or    All    I'owi'i-  riiipnsi's. 

AfkiiiiwIfHlRCil  liy  tho  Li'iulliiir  IMiunitacUiiInu  ('iiiii|ii)iili's  Id  ho 

THE  MOST  PERFECT  MOTOR  MADE. 

Eltimatos  and  PInns  Furnished  lor  Eloclrlo  Power  Equip- 
ment. 

CdUUHHl'ONDHNCH    INVITKI). 

430-432  WEST  14TH  St.,  NEW  YORK 


8.  a.  WllKKLKU, 

rroniiliint. 


I'.U.  IKO    KICK, 
Vlcii-l'roBt, 


WESTERN     ELECTRICIAN. 


Januar)-  lo,   1891 


Established  in  1861. 

E.  BKGGOT, 

WHOLESALE  AND  RETAIL  DEALER  IN 

ELECTROLIERS, 

COMBINATION 

GAS  AHD  ILSCTRIC 

FIXTURES. 

ELECTRIC  AND  GAS  GLOBES, 
SHADES,  Etc.,  Etc., 

171  E.  ADAMS  STREET, 
CHICAGO. 

BEAKCH  STORB 

2134  Michigan  Avenue. 


lURE  ALUMINUM 

IN 

Castings,  Ingots,  Sheets,  Rods, 
and  Wire. 

ALUMINUM  BRONZE 


Castings,  Ingols,  Sheets,  Rods  and  Wire. 

SEND  FOR  PKICES. 


THE  CLEVELAND  ALUMINUM  CO., 

Atwaler  Building.  CLEVELAND,  O. 


PUREE  (4a)  BAIN, 

84  MARKET  ST.,  CHICAGO, 

Electrical  Expert^ 

DESIGNER  AND  MANUFACTURER. 

Special  and  Experimental 

MACHINERY. 

Large  Dynamos  and  Motors  for  Special  Work 

baiitto  Order,    Coal  Mining  Haulage 

a  Specialty. 


ELECTRIC  LIGHT  REPAIRING. 


BLECKERT  &  NELSON, 

MANTJFACTtlltERB  OP 

Electric  Light  and  Combination  Fiitnies, 


A  PUBLIC  BENEFIT. 


The  traveling  public  hag  already  been  greatly 
banelited  by  the  combination  between  ibe  Chicego 
&  Northwestern  and  the  Un.on  Pacific  Kailway 
Bystems,  antl  the  eetabllehment  of  what  Is  now 
kLOwn  as  the  "Chicago,  Union  Pacific  &  North- 
western Line/'  throueh  greatly  improved  train 
Eervice  from  the  Bast  to  the  Pac  iic  Coast.  Feat- 
ures of  the  new  eeivlce  are  solid  veatibnled  trains 
running  throagh  from  Chicago  to  Denver  and 
Portland  wlthont  change.  These  trains  carry 
through  palace  sleeping  cars  from  Chicago  to 
Omaha  in  159i  hours,  Denver  ^W^  tioure,  Port- 
land fc2  hours,  SanFrancifco  S5  hours,  and  for 
the  benefit  cf  passengers  who  do  notwii^h  accom- 
inodations  In  lirstclass  sleepers,  luxurious  re- 
clining chair  cars  are  ran  through  to  Denver  and 
Portland  without  chenee,  in  which  accommoda- 
tions aie  free.  Colonist  t-leepers  are  also  run 
throngh  from  Chicago  to  Por  land,  in  which  the 
chartre  f or  a  compietsly  furn'shed  Lc-rthis  nom- 
inal, and  as  all  meals  en  route  are  served  In  the 
best  of  dininii  care,  the  Chxago,  Union  Pa-Tlfic 
and  Northwestern  Line  affords  all  classes  cf 
pasatn^iers  the  very  best  accommodations. 

Another  featue  of  the  eervice  provided  by  the 
Chicago  it  Northwestern  Railway  which  is  highly 
pppreclatfd  by  the  trivelin"  public,  is  the  fast 
vefctibuled  train  (coaches,  sleeping  cars  and  din- 
ing cars)  running  dfaily  tetwepn.  Chicago  and  St. 
Paul  and  Minneapolis,  carrying  tbrough  vesti- 
tuled  slearers  between  Chicago  and  Duluth. 

Tee  North  western,  which  now  opera'^es  over  7,000 
miles  of  first-class  railway,  was  the  pioneer  in 
railroad  building  iu  the  West,  and  is  etill  In  the 
lead  in  supplying  the  traveling  public  with  all  the 
benefits  Ihit  are  conferred  by  superio-ity  of 
efiuipment,  ihrough  train  service  and  fast  lime 
between  Chicago  and  all  points  West  and  North- 
west. 


PLAYING   CARDS. 

You  can  obtain  a  pack  of  best 
quality  playing  cards  by  sending 
fifteen  cents  in  postage  to  P.  S. 
EusTis,  Gen'l  Pass.  Agent  C,  B.  & 
Q.  R.  R.,  Chicago,  111. 


C.  B.  HOLMES,  WM .  C.  NICHOLS, 

Preat.  &  Qenl.  Mgr.        Secretary  &  Treasurer. 

G.W.  GRIFFIN, 

SaperlDteodent  of   ConetractioiL. 


Wo  make  a  'peclalty  of  f  arolBlilnc  the  trade  with  [ 
Elfi(;trlc  Brack'^'B,  ElectrolierH,  Poitables,  Com-  > 
binatlon  Brackete,  and  Bmalt  IL^turea  of  all  kinds. 
Being  manufuoturerB  we  can  ijive  lowest  prices. 

OFFICE  AND  FACTOIIV  ! 

85  and  87  FIFTH  AVENUE,  CHICAGO,  ILL. 

Send  for  New  Descriptive  Circulars. 

Olil  CarH  wTthdrawn,  and  New  Pull-  . 

man  I>lnlng:  CurM  now  Kuanlng^ 

on  the  f  enunylviinla  iAneB. 

The  old  "diners"  aru  uliandooed  and  entirely 
newDlu'n;;  Cars,  embodying  \lie  latent  imjirove- 
ments,  efiuipped  wit.h  evory  convenience,  ilnlehod 
in  exfiulHitH  taste  and  fully  up  to  the  Incompara 
blu  standuKl  >>i  excellence  constantly  malniained 
by  the  famoiiH  Pullman  company,  have  bten 
placed  Iu  nervlce  upon  the  I'enntiylvanla  Lines 
b^lwtien  ClilcFii;o,  Columbus,  i'ittwburph  and  New 
York,  on  thOHe  (julck  and  popnliir  trains,  nunibois 
four,  Htt'ht  awS  twenty,  leaving  Chicago  at  10  iO 
A.  M,,  3:1.1  r.  M.  and  ll:;in  iv  m.  dally. 

This  service  Is  In  iiildltlon  to  the  Dining  Car 
rnnnlng  on  number  two  the  Pknnhylvakia  Lim 
iTEi).  a  polld  I'ullman  Vestibule  train,  composed 
of  DInlrg,  Hieejiing,  Smoking  and  Obsorvatlon 
Ours,  on  wlilcli  an  i-xtra  fare  1h  charged. 

/^o  morr  lirirj  ni<ijmf<}r  iiubJJ'i'.vi'id  nwaU!  You 
can  "(are  siimijtuouHly  every  day  "  at  your  leisure 
and  In  comfort  wh  le  rolling  acroes  the  country 
ut  forty  miles  an  hour  upon  the  VeHtlbule  trains 
ol  the  Pennsylvania  Lines,  (n  Ihn  new  and  lui 
urIouB  Dining  Cars  of  the  Pnllrran  Company. 

By  a  r'.'C'nt  decision  of  the  Unlttd  Slates  Court 
the  patnnt  Venllbule  cunoot  bo  used  on  other  than 
Pal  man  cars.  Particular  attention  in  therefore 
lnvlt*ri  to  rliH  fact  that  the  Pennwylvanla  Llnea 
are  operiiflng  PULLMAN  Sleeping  and  Dlnng 
Cara  which  ure  properly  fitted  with  that  ronvenl- 
eot  and  approclab'e  flevlce— the  PULLMAN  per- 
fected safety  Veetihule. 

Fur  special  iuform-'tlon  call  upon,  or  addrees, 
J.  H.LUCE,  A.  G.  P.  A., 

65ClftrlcSt.,  ObUag>,  IU. 


T^za 


Hazelton 
Tripod 
Boiler. 


Is  the  quickest 
generator  of  steam, 
needs  less  repairs 
than  any  other,  and 
is  the  most  eco- 
nomical   boiler    in 


use. 

Addkkbh 


Hazellon  \i\i  Soikr  Co., 

170  TWENTY-SECOHD  ST., 
CHICAGO,  ILL. 


Stilwell's  Patent  Live  Steam-Feed  Water  Purifier. 

Removes  all  Impurities. 

Entirely    prevents    SCALE    ui    Steam 

Boilers.    Catalogue  on  application. 

STILWELL&BIERGBMFG.CO., 

DAYTON,  OHIO. 

INCANDESCENT  LAMPS. 

so  "Fo  xio  "vroxj^s. 
TO  FIT  STANDARD  SOCKETS. 


THE  BUCKEYE  ELECTRIC  CO., 

P.O.Box  123,      CLEVELAND,  OHIO. 


WRITE  FOR  CIECULAB. 


CHICAGO  OFFICE,  182  Jackson  Street. 


JAMES  LEFFEL  WATER  WHEELS 

BUILT     BY    THE 

JAMES  LEFFEL  ^  CO. 

upright  and  horizontal, 
Electric,  Mining  and  Manufacturing 

Easy  workinR  g.itea.  Hi^b  percentage  and  even 
speed  at  full  and  part  capacity.  Equally  adapted  to 
high  and  low  bends.  Larpe  number  of  sizes  and 
stylos.     Send  for  descriptive  pamphlet  to 


THE  JAMES  LEFFEL  &  CO. 

c — r  SPRINGFIELD,    I    or  110   LIBERTY  ST.. 
Jj  OHIO.  I       NEW  YORK  CITY. 


CHICAGO   ELECTRIC   MFC.  CO., 

tii  TV.  J^aclison  St,,  Chicago,       J.  Z>.  Ctayliornf  Mgr. 

Makers  of  all  kinds  of  ELECTRICAU  APPARATUS. 

FINE  INSTRUMENT  REPAIRS.       DEVELOPMENT  OF   NEW  INVENTIONS. 

Vulcanite  Tn^ulatLDg:  Material  in  l^llieets.  Rods,  Tabes,  CUT  TO  ORDER. 


Standard  Eleclrical  Test  Instruments. 

AMMETERS  AMD  VOLTMETERS, 

For  Direct  and  Alternatlns  Cnrrents. 


QUEEN'S  NEW  PORTABLE  TESTING  SETS. 

Accurately  Adingted.     Prices,  75  cts.  to  SLSff. 


Repaired  and  Kecalibratetf. 


Send  for  Catalogue  l-tiG  of  Electrical  Test  Inatruments. 


QUEEN  &  CO.,  PHILADELPHIA. 


>^ADE  ONLY        ""  tIMO 


Fiitsbur;!!  Ski  Metal  Tool  Co., 

H.  H.  HIPWELL,  Prop. 

Mlrs.  of  Electric  Specialties  of  Every  Variety, 
TOOLS,  DIES,  Etc. 

202,204&20(i  RobinsoaSt.,  -  ■  Allegheny,  Pa, 


E3     IMESTTir     O.A.H.I> 

CONSTANT  CURRENT 


MOTOR, 

The  aiOHt  Rronomioal    Are   motor 
llannfaetarei*. 

NO  BELTS, 

NO  COGWHEELS, 

NO  FRICTION. 

A  Positive  Qaick  Acting  Governor, 

Agents  Wanted  in  allthe  Prin- 
cipal Cities, 

Tlie  Card  Electric  Motor  &  Dynamo  Go., 

Co-.  Second  and  Plum  Streets,  CINCINNATI,  OHIO. 


January  lo,  i8gi 


WESTERN     ELECTRICIAN. 


VICTOR  TURBINE  WATER  WHEEL 


The  attention  of  ELECTRIC  COMPANIES  is  called  to  this  CECE- 
BR  AXED  ^VAXER  'WHEEL  as  particularly  adapted  to  their  use, 
on  account  of  its  remarkably  steady  motion,  hicrli  Speed 
and  C!;^reat  Efliciency,  and  lar^eCapacity,  for  its  diameter, 
being  double  the  PoAver  of  most  wheels  of  same  diameter.  It  is  used  by  a 
number  of  the  leading  electric  companies  with  great  satisfaction.  In  the  econom- 
ical use  of  water  it  is  without  an  an  equal,  producmg  the  highest  per  cent,  of  use- 
ful effect  guaranteed. 

iik^f*  FOB  CATALOtJlTE  AND  PARTICITI.ARS. 

Our  Horizontal  "\^ctor"  is  highly  recommended,  as  no  gea»;  are  required, 
and  it  can  be  belted  directly  to  dynamo. 

The  accompanying  engraving  repfesents  a  pair  of  12-inch  VGCXOK 
XURBI^liES  arranged  on  a  horizontal  shait  with  Cast-Iron  Flume,  Draft 
Tubes,  End  Bearings  for  Shaft,  and  Driving  Pulleys  complete,  all  mounted  upon 
a  substantial  cast-iron  bed  plate.  The  entire  arrangement  is  very  complete  and 
strictly  first-class  in  every  particular.  We  are  now  prepared  to  furnish  Victor 
Turbines,  either  single  or  in  pairs  on  horizontal  shafts,  and  where  the  situation 
admits  of  their  use.  we  recommend  them. 

STILWELL  &  BIERCE  MFG.  CO.,  •  DAYTON,  OHIO. 


/^T    A^Dl^     ^JIDRON  CO.,    MAKERS  or  HIGH -GRADE 


SYNOVIAL  DYNAMO  OIL. 

SECOND  TO  NONE. 

Free  from  ^m  or  aclde.    By  refiiterlng  can  be 
used  continually.    Adooted  by  the  largest  Elec- 
tric Plants  of  the  West; 
S.  TAUSSIG,  Agt.,    45  River  St.,  Chicago. 

Write  for  Prices  and  Samples. 

AS  A  MBTALIIG  INSULATOR 

THE  COWLES  ELECTRIC  SMELTING  & 

ALUMINUM  CO.,  Lockport,  N.  Y. 

Offers  ItB  new  Alloy  Silver  Bronze.  Three  times 
the  resistance  of  German  Sliver  gnarantted. 
Color,  strength,  toughness,  castine  qaalltiee.  all 
aanerlor  to  German  Silver.  Costs  less.  For- 
nished  In  ingots  or  casting. 


HARRISON  CONVEYOR 

FOR  HANDLING 

Grain,  Coal,  Tan  Bark,  Seeds,  EtCi 

Will  convey  all  kinds  of  trrain  without  miiinp. 
Will  carry  two  different  kinds  of  material  in  op- 
posite directions  at  the  saiue  time. 
Will  convey  One-Hundred  and  Fifty  Tons  of  Coal 

fer  hour.  Made  of  Wrought  Iron  and  Steel.  Send  for 
lias.  Catalnc.     BORDKN  <«£  SEI^I.ECK.  CO., 


Yon  ma'^e  a  mieia'^e  if  yon  don't  buy  Electrical 

l!$npplieB  from.  f.  &  V.,  Cleveland,  Ohio. 

Send  for 

the  latest 

"List  of  Bargains 

for  Bell  Hangers" 

and  "rock  hottom  prices"  on 

medical  Batteries. 

We  ondereell  all. 

Address 

•''letcher  &  Fletcher  Electric  Co.,  Cleveland,  O. 

Mention  this  paper  if  you  want  bottom  price. 


WM,  s.  TCEireB, 


J.  LESTER  WOODBBIDOB. 


IRTOODBRIDGE  &  TURIVER^ 

Electrical  Engineers  and  Contractors. 

COMPIiETE  EHUIPIIBST  OF  EI.ECTBIC  BAIIiWAYS. 

Steam  Plants  for  Electric  Light  and  Power.  Arc  and  Incandescent  LIglits  Installed. 

Designs  and  Estimates  Submitted. 

"74  C3or-tX«.n.ta.t  Str-eet.  Hox^r  "yorls.. 


One  1 5-light  50  Tolt  Dynamo 
One  2 5-light  50  Tolt  Dynamo 
One  50-light  50  volt  Dynamo 
One  7 5-light  IIOtoU  Dynamo 
OnelOO-lightllOTolt  Dynamo 
One  160-light  110  volt  Dynamo 
Including  Lamps  and  Holders. 


I.  W.  COLBURN  &  GO.. 

FITCHBURC,  MASS. 


LAMINAR  FIBRE 

A  perfect  substitute  for  Hard  Rubber  for  insulating  and 
mechanical  purposes.  Thoroughly  homogeneous,  and 
practically  indestructible.  Furnished  in  sheets  and  tubes 
of  various  lengths  and  thicknesses.  Can  be  cut,  turned 
or  drilled  into  any  desired  shape.  Will  take  a  very  high 
degree  of  polish.  Is  also  a  perfect  bearing  for  light  run- 
ning machinery. 

LAMINAR  FIBRE  GOODS  CO., 

180  Summer  St„  Boston,  Mass. 


Incandescent  Lamp  Co., 

l9l2--l9l4Dlive  Street,  St.  Louis.  Mo.. 

91AI«lIFACTrBEBS   OF 

INGHNBESCEHT  HWPS. 

Lamps  Made  to  Fit  any  Socket. 


Send  ns  a  trial  order, 


Satisfaction  Guaranteed. 


^xxl^r   lVXa.uiJifAot-u.x-ors   of  X'txx-e    Oox=>F>o^   "^exaxperec?-  for 

Brnsh  Copper,  Cominutator  Bars,  Copper  Wire,  Gear  Pinions,  Trolley  Wheels,  Bearings. 


General  OfflOB  and  Factory ,  NORTH  EAST,  PA. 
Faatem  Salea  Office.  35  Broadway.  NE'W  YORK. 


Weitern  Salea  Office,  225  Dearborn  St.,  CHICAGO. 

North  WeatBTn  Salea  A|{ent.  G.  W.  Willt.ma.  DETROIT.  MICH. 


,    BOOTH    & 

FACTORIES:   WATEBBDRT,   CONN. 


SIANCFACTDKEBH    OF 


BARE  AND  INSUIiATSD  ITITIRZ:. 

Underwriters'  Copper  Electric  Light  Line  Wire,  handsomely  finished,  highest  conductivity.     Copper  Magnet  Wire,  Flexible  Silk,  Cotton  and   Worsted  Cords 
for  Incandescent  Lighting;.     Round  and  Flat  Copper  Bars  for  Station  Work.    Insulated  Iron  Pressure  Wire. 


.-.-....a...^......^.-^..^.-.-...... 


PATENT 


K.  K.      LINE  WIRi 


For  Electric  Light,  Electric  Railways,  Motors,  Telegraph  and  Telephone  Use. 

AGENTS  FOR  THE  WASHINGTON  CARBON  CO.,  CARBONS  FOR  ARC  LICHTINQ. 

THOS.  L.  SCOVILL,  New  York  Agent, 

26  PARK  PLACE.  NEW  YORK. 
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C.  &  C.  ELECTRIC  MOTORS. 


The  only  motors  in  which  the  mag- 
netic circuit  forms  a  perfect  circle 
around  the  center  of  the  armature 
shaft,  thus  making  the  most  compact 
and  efficient  form  of  machine  that 
can  possibly  be  devised. 

One-eighth  H,  P.  to  fifty  H.  P.  in  stoclc. 

Over  10,000  motors  in  actual  operation. 


jr.^JXir    OXIT^'ITS. 


Electric  Blowers  for  Ship  Ventilation. 

Motors  for  Hoist  and 

Mining  Tramways. 


2)  Equipment  ot  Machine  Shops,  Print" 
ing  Offices,  Factories  and  Entire 
Buildings  with  Electric  Power. 


SEW  EHGLJIID  OFFICE,  63  Oliver  St.,  BOSTON.      PHIL&DELPHIA  OFFICE,  38  S.  Fonrth  St.      CHICAGO  OFHCE,  Ploenlx  Building. 


C.  &  C.  ELECTRIC  MOTOR  CO.. 


402  AND  404  GREENWICH  ST., 


Electrical  Testing  Apparatus  manu- 
factured to  order,  repaired  or 
calibrated. 


WESTERN  ELECTRIC  COMPANY, 


NEW  YORK. 


The  New  American  Turbine  Water  Wheel. 


PAETIOUIAELY  ADAPTED  TO  DEITENG 

ELECTRIC  LIGHT  AND  POWER  STATIONS, 

On  account  of  its  high  efficiency  at  all  stages  of  gite,  steadiness  of  motion  and 
easy  woAIng  gate,  the  construction  of  which  makes  it  the  most  sensi- 
tive to  the  action  of  a  governor  of  any  wheel  on  the  market. 


Qpun    rnp    PJITAI  fiPIIF  illustrating  various  styles  of  setting 


on  both  vertical  and  horizontal  shaft. 


THE  DAYTON  GLOBE  IRON  WORKS  CO., 

SUCCESSORS  TO  V^    B    \f  ^>  ^\  |^|        ^\ 

STOUT,  niliLS  &  THatPUS,      U/\j    I  w  vi  9  w  ■ 


ANTIQUATED! 

THE  OLD  STYLE  DOUBLE  CARBON  LAMP  of  all  makes,  a  relic  of 
the  Past,  that  vanishes  before  the  new 

^'Triple"  Carbon  Lamp 

ADAPTED  FOR  ALL  DAT  OR  ALL  HIOHT  LIGHTING. 

First  cost  much  less,  and  far  cheaper  to  operate  and   maintain,   having  but 
one  carbon  rod  and  one  mechanism. 

OLD  LAMPS  OF  ALL  STYLES,  SINGLE  OR  DOUBLE. 

Can  be  changed  over  at  very  small  cost. 


Fully  protected  by  U.  S.  and  Foreign  Letters  Patent. 


Send  fob  Furtube  Pabticulaks  to  the 

SPERRY  ELECTRIC  CO.. 


11(5  to  ao7 

«:A\AIi  HT., 

CHICAGO. 


SPEAfflG  TUBES  M  WHISTLES, 

Oral,  Electric,  Pneumatic,  and  Mechanical 

ANNUNCIATORS  AND  BELLS. 
W.  R.  OSTRANDER  &  CO., 

2  1 ,  23  and  25  Ann  St.   New  York. 

Factory,  1461  and  1463  DeKalb  Ave.,  Brooklyn,  N.  Y. 
1^^  Send  for  New  Catalogue,  out  August  1st. 

ELECTRIC 
LIGHT 
SUPPLIES 


The  Empire  City  Electric  Co., 

15  and   17  DEY  ST.,  NEW  YORK. 
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THE  EVANS  SYSTEM  of  DRIVING  DYNAMOS 


(STATION  OF  THB  NORTH  ATTLEBOBO  8TEAH  ANO  fil^KCTBIC  CO.) 
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Over  3,000-I£.  F.  AJj^eaciy  in  Operation.. 


for  Gataiogae  "D"  to    THE  EVANS  FRICTION  CONE  CO,  85  Waier  Streef,  BOSTON. 

ST.  LOUIS  ELECTRICAL  SUPPLY  CO., 


403  NORTH  EIGHTH  STREET, 


ST.  LOUIS,  MO. 


Habirshaw,  Safety,  and  K  E.  Wires;  Poles,  Cross-Arms,  Pins,  Brackets  and  Insulators. 
Electric  Railway  and  Electric  Lighting  Supplies  of  all  descriptions. 
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GABLES  OF  ALL  KINDS 

UNDERGROUND  CONDUCTORS. 

LEAD  COVERED  TELEPHONE  CABLES. 

WEATHERPROOF  AND  UNDERWRITERS'  LINE  WIRE. 

COPPER  AND  BRONZE  TROLLEY  WIRE. 

MAGNET  WIRE. 


-MANUFACTURED  BY- 


JOHN  A.  ROEBLING  S  SONS  CO., 

Warehonse,  171  and  173  Lake  St.,  Chicago,  111. 


,E PAI RED |5^  REWOUND  ®^^  ^  ^  y  '  '  ' 


JOHESt5fV>S'IlkP^''''l^^Co;^  Cincinnati,  Ohio. 
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DO  YOUR  LAMPS  BURN  OUT  TOO 

You  buy  the  wrona:  kind. 

93  INCANDESCENT 
LAMP 


"A.B.C. 


ANY  CANDLE  POWER. 

MADE  TO  FIT  ANY  SOCKET 


FIBRONE,        ALEXITE, 
HERCULITE, 
IMSULATINC    MATERIALS, 

Substit  ute  for  hard  rubber  and  porcelain. 


General  Electrical  Supplies. 

ALEXANDER,  BARNEY  &GHAPIN, 

TELEPHONE  BUILDING,  20  Cortlandt  St.,  NEW  YORK. 

JOHN  STEPHENSON  CO., 


I^nS^riTEED, 


NEIAT   VORK. 


STREET  CARS 


-FOR- 


ELECTRIC  MOTORS 

ADAPTED  TO  ALL  SYSTEMS. 


NEW  EDITIONS 


INCANDESCENT  WIRING  HAND-BOOK 


AND 


DYNAMO  TENDERS'  HAND-BOOK, 

WITH  MOONLIGHT  SCHEDULE  FOR   1891. 

READY   JANUARY    10th. 


Make  Your  Orders  Read  "NEW  EDITION." 


Oup  stock  of  all  other  Electrical  Books  is  full  and  complete,  and  your  orders  are  solicited. 

ELECTRICIAN  PUBLISHING  CO.,  6  Lakeside  Building,  CHICAGO. 
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IMMENSE   STOCK!! 
BOTTOM    PRICES!! 


Electrical  Supplies 


■OF  ALL  KINDS. 


THOMSON-HOUSTON 


40S    cfc    40S    SIJ3IjE3"K"    ST-,  STP. 


OUR    POIalCV: 


First  Class  Goods,  Small  Margins  and  Quick  Delivery. 

Grimshaw  White  Gore, 
Holmes,  Booth  &  Hayden's  'K.  K." 
Underwriters'  Line  Wire  &  Mapet  Wires. 


FULL  LINE  OF  PORCELAIN  GOODS. 


'ELECTRIC  BLOCK",  mZ'A.i  ST.  PADL,  MINN. 


WESTERN    ELECTRICIAN. 


January  lo,  iSgi 


THE  BUTLER  HARD  RUBBER  CO., 

POSSESS  SVFEBIOR  AI>TA7VTA6£S  IX  THJB  SfANCrFACTUBK  OF 


Especially  in  articles  adapted  to  electrical  industries,  having  obtained  the  soletHght  to  fnanufacture  SARD 
Rl/BBEB  under  the  valuable  Patents  granted  to  WILLIAM  KIEL. 

All  operations  of  sawing,  cutting,  turning  and  polishing  otir  new  standards  of 

G  U  p  p  TT  D  ^\  ^\  A  M  ^\  TP 11  D  I  |kl  ^\  can  be  performed  with  a  large  reduction  in  the  -wear  and  tear  of  tools,  and  considerable  saving  of  labor. 
**  ■■  ^  ■"  ■  f  ■»  ^^  *^  ^*  ■■  *^  ■  *#  fc*  ■  MM  %4  Our  new  standards  are  of  a  richer  black  throughout,  not  subject  fo  change  in  color,  are  tougher  and 
more  flexible,  do  not  become  brittle  with  age,  and  have  been  tested  and  approved  by  the  leading  electrical  companies  of  the  United  States.  In  addition  to  these  ad- 
vantages, w^e  also  offer  advantages  in  prices. 

THE  KIEL'S  PATENT  HARD  RUBBER  CELLS  FOR  STORAGE  AND  PRIMARY  BATTERIES 

still   remain  tlie  most  satisfactory   and    clieapest  in   the  market,  uneqnaled    for    strenfftli,  dnrability,  insulation  and    resistance    to  acids. 

HARD  RUBBER  GOODS  OF  EVERY  DESCRIPTION  MANDFAGTURED. 

Correspondence  solicited  from  all  manufacturers  and  dealers  in  electrical  machinery  and  supplies. 

FOB  SAIiE  BT  THE  CKKTBAX  SI.ECTBIC  CO.,  CH1CA60. 


THE  STANDARD  CARBON  CO., 


CLEVELAND, 
OHIO. 

Manufacturers  of  Electric  laight  Carbons  and 'Battery  Material. 


'EnS'T^  IBX.Tg^iig'ZBXa    1867. 


FRANKLIN  S.  CARTER 

CHAS.  M.  WILKINS.         [- TrADIHG  AS 

E,  WARD  WILKINS 


!—  PARTRICK  Sl  carter  CO., 

MANUFACTURERS  OF   AND  DEALERS  IN  EVERY  DESCRIPTION  OF 
SOIiE    FBOFBIETOBS    OF    THB 

NEW  PATENT  NEEDLE  ANNUNCIATORS,  WITH  GUEST  GALL  AND  FIRE  ALARM  SYSTEMS. 
We  male  a  Specialty  of  Supplies  (01  Hotel  and  House  Woik.  125  S.  Second  St.,  Philadelphia,  Pa. 

Catalogues  and  Discount  Sheets  will  be  sent  to  those  in  the  trade  upon  receipt  ol  applicaMon  and  business  card. 

THE  SCHUYLER 


W.  N.  HosABT,  Pree't. 


L.  O.  Maddux,  Vice-Pree't  and  Treas. 
J,  C.  HoBABT,  Sec'y. 


J.  H.  ElCKBBSHOPT,  Snp't. 


THE  TRIUMPH 

Economy,  Simplicity,  Durability,  Silence. 

15  TO  300  HORSE-POWER. 

COMPOUND  AND  VALYELESS. 

Sfost  perfect  regulation  ever  obtained. 

NO  SMALL  PARTS  REQUIRING  REPAIRS. 

NO  ECCENTRICS.     NO  STUFFING  BOXES. 
NO  PISTON  RODS. 

INTERNAL  FRICTION  A  MINIMUM. 
ALL  PARTS  INTERCHANGEABLE. 

The  enp^Ine  ie  perfectly  balanced  and  self  contaiaed;  all 

^    wearing  Hnrfacea  are  exceptionally  large,  making  It  the 

inoBt  iierfcct  lil^li  ejieerl  engine  built. 

THE  TRIUMPH  COMPOUND  ENGINE  CO..  b^oLs, 

21  I,  213,  215  and  217  W.  2nd  St.,  CINCINNATI,  O. 

FRDSER  &  CHALMERS,  Agents,  Salt  Lake  City,  Utah;   Helena,  Mont. 

Both  Advertiser  and  Publisher 
by  mentioning  the  WESTERN 
ELECTRICIAN  when  writing 
to  advertisers. 


Yon  Will  Oblige 


-S'X'STIEnyC    0]F 


ARC  LIGHTING 


CONTAINS  THE  FOLLOWING  IMPOKTANT  FEATURES: 


:J 


Instantaneous  and  Automatic  Regulation. 

Self-Lubricating  Boxes. 

Ventilated  Armature,  proof  against  a  burn-out. 

A  Pure  White  Steady  Light. 


liSCHUYLER  ELECTRIC  CO., 

MIDDLETOWN,  CONN. 
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TRADE  MARi& 


WRITE  TO  US  FOR  THEM. 
Dealers  in  ISverytbing  XSIaZSCTRICAXji. 

okoniiejn4.Manson  SOUTHERN  ELECTRICAL  SUPPLY  CO.,  loc^tIt.,  ST.  LOUIS,  MO. 


Okonite  and  Candee 


BERNSTEIN  ELECTRIC  CO, 


INGAPESGENT  UHPS 

FOR 

ASG-LIGHT  GIRGUITS. 

SIMPLE.   RETT  A -RLE.   DITRABLE. 

The  only  safe  socket  for  series  lamps,  and  the  only 
socket  having  insulating  material  for  the  outside 
parts.    Send  for  Illustrated  Catalogue. 

620  ATLANTIC   AVENUE, 


Barnes'  New  Sensitive  Drill 

Speedi  from  0  to  1600  revolutions  without  stopping  the  machine  or  shifting  belts.  -' 


This  new  sensitive  drill  embodies 
principles  not  found  in  other  tools  of 
its  class,  is  simpler  in  construction 
and  more  effective  in  operation  than 
any  sensitive  drill  in  the  market. 

The  speed  of  the  drill  spindle  can 
be  itiereasef^  or  diminished  iti~ 
Btantiy,  or  the  motion  reversed 
without  stopping  the  machine  or 
shifting  belts. 

JHore  or  less  driving  power 
can  be  applied  to  the  drill  spindle,  as 
the  size  of  the  drill  or  the  nature  of 
the  work  may  demand. 

We  claim  for  this  drill  superiority 
both  in  simplicity  of  construction, 
which  renders  it  less  liable  to  derange- 


ment, and  in  effectiveness  of  opera- 
tion, on  account  of  the  variation  of 
speed  and  power  being  so  completely 
under  the  control  of  the  operator, 
whereby  all  the  adjustments  are  made 
with  the  least  possible  loss  of  time. 
It  is  smooth  and  almost  noiseless  in 
operation;  and  entirely  free  from  the 
vibrator>'  motion  commonly  found  in 
drills  of  this  class,  where  the  spindle 
is  driven  by  belt. 

Sold  subject  to  trial,  with  single  or 
multiple  spindle.    Send  for  Catalogue. 

W.  F.  &  Jno.  Barnes  Co. 

ROCKFORD,    rLL. 

Address,  No.  761  Ruby  Street. 


POND 


ENGINEERING  CO., 

ST.  LOUIS,  CHICAGO, 

KANSAS  CITY, 

OMAHA,  DALLAS,  TEX., 

SEATTLE,  WASH. 

ENGINES,  BOILERS,  ETC.,  FOR  DRIVING  DYNAMOS. 

COMPLETE  STEAM  PLANTS  CONTRACTED  FOR. 

EBGCTED  REABY  FOR  SERVICE. 

SPECIAIjTIES  :— Armington  &  Sims  Engines,  Steel  Boilers,  Standard  Rocking  and  Sheffield 

Grates,  Lowe  Heater,  Hoppes  Purifier,  Pond  Separator,  Blake  Pump,  Korting  Injector,  Etc. 

Send  to  the  Nearest  OfTlce  for  Latest  Catalogue. 


PRIMARY  BATTERIES 

For  Household,  Experimental,  Scientific 
and  other  Fiirposes. 

JAMES  H.  MASON. 

MANCFACTTJRING  ELECTRICIAN, 


Office,  63  Broadway,  New  York. 
Factory,  I  I8-I20  Park  Avenue,  Brooklyn,  N.  Y. 

COMPLETE  PLANTS  FOR 
SMALL  STORES. 

Office  and  Doiestic  Lighting. 

GREAT  IMPROVEMENTS. 


Oaarantee<X  as  represented. 

These  Batteries  are  in  practical  use, 
and  giving  perfect  satisfaction. 


PRINCIPAL    DEPOT: 

Chestsat  St.,  car.  Twelftii,  FtiiladelpMa. 


ctttal  (I^WMfjactoriitg  ^i^. 


BRANCH    houses: 
Nos.  767  &  769  Broadway.  New  York. 
''      1260  &  ia6a  Broadway,  New  York. 
'*      160  Tremont  Street,  Boston. 
'*      151  &  153  Wabash  Avenue,  Chicago. 
'^     444  Fulton  Street.  Brooklyn. 


Founded  by  Samuel  S  White  in  1844. 


JAMES  W    WHITE,   President. 
HENRY  M.   LEWIS,  General  Manager. 


J    CLARENCE  WHITE,  Secretary 
SAMUEL  T.  JONES,  Treasurer. 


Cable  Address :  White,  Philadelphia. 


^^  N.OY.enbeT.^.th.,..JLB10,. 


Edison  Mfg.    Co. , 

Orange,   N.   3'',jj 

Gentlemen : 

Yoijrs   of   October  16th  duly   receiTell,    and   sickness  has   caused 
the  delay    in   answering    it.         As    to    the  Edison  Laland   Battery,    we 
;have  been  using  primary    batteries    to   pperate   dental    electric 
pluggers    and   motors    since    1875,    and    am   compelled    to    say    that    the 
Edison  Laland  Battery  ^r   excell smother  batteries  we  have,  ever 


used. 


Yours   truly. 


The  S.    S.    White   Dental   Mfg.    Co- 


WESTERN    ELECTRICIAN. 


January  lo,  1891 


t^i-ie: 


Thomson-Homston  Flectbic  Co. 

TO  THE  OWNERS  OF  WATER  OR  STEAM  POWER: 

LONG  DISTANCE  TRANSMISSION  OF  POWER 

by  Electricity  is  now  successful  and  economical. 
A  greater  efficiency,  both  as  to  first  cost  and  operating  expenses,  is  guaranteed  than 

by  any  other  method  of  power  transmission. 
Electric  power  transmitted  for  any  purpose  and  to  drive  any  class  of  machinery. 
ELECTRICITY   IN    MINES  may  be  used  for  Hoisting,  Pumping,  Tram  Cars. 

Ventilation,  Drilling,  and  Lighting. 


THOlflSON-HOrSTON   EtECTKIC   3IINIIVG   L,OCOMOTIVE. 


Thomson-Houston  Generators  and  Motors 

Cannot  be  Hxcelled  for  Durability  and  Xafficiency. 

We  will  be  pleased  to  furnish  on  demand  full  information  on  our  electric  appliances  and 

make  estimates  for  transmission  of  power  plants,  and  for  the  equipment 

of  mines  with  Electric  Power  and  Lighting  Apparatus. 


COMPLETE  INSTALLATIONS,  OR  ELECTRIC  MACHINERY  ONLY,  FOR  ALL  KINDS  OF 
ELECTROLYTIC  WORK,  ESPECIALLY  FOR  THE 

Electrolytic  Refining  of  Copper. 

Illustrated  and  Descriptive  Circulars  cheerfully  furnished  on  application  at  any  of  the  following 


FI5IlTCIE».^i.Ij    Or'X'ICBS 


BOSTON, 


CHICAGO, 


ST.  PAUL, 

•i03  SfkDloy  Street. 
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Knapp  Electrical  Works, 


PERKINS  ELECTRIC  LAMP  CO 

To  Fit  Any  Socket,    Any  Candle  Power, 

Highest  Efficiency. 


GRIMSHAW  WHITE  CORE 


Alt  ItH^lt  Ol.A'T  OR^,, 

BURGLAR  ALARM  RELLS,  BUTTONS,  ETC. 


POFtCSr-iklir     CXTT-OXJTS, 

Main  and  Branch  Cut-Outs,  Rosettes  and  Switches,  Underwriters' 
Weather  Proof  Wires  and  Line  Supplies. 


Write  for  Prices  on  these  Specialties  Our  New  Catalogue  for  1891  Just  Out. 

54  &  56  FRANKLIN  STREET,  CHICAGO. 
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OTJn.   KTEJ-W 


HIGH  INSULATION  BRACKETS 

STRONGER,  HANDSOMER, 

LIGHTER,  HANDIER, 


J 


No.   I009. 

Roof  Bracket, 

Straight. 


No.  918. 
Side  Bracl(et. 


No.  91  6.    Iron  Pin. 


No.  IOr4. 
Ceiling  Bracltet. 


No.   IOI3. 
Ceiling  Bracket. 


No.   1002. 
Permanent  Pin  Break  Arm. 


No.   1001. 

Removable  Pin  Break  Arm. 


No.  I008. 
Roof  Bracket  Offset. 


No.   IOI7. 
Combination  Bracket. 


No.   1007. 

Wall  Bracket. 


No.   1012. 

Lateral  Bracket,  Left. 


No.  lOi  I. 
Lateral  Bracket,  Right. 


No.   IOI5, 
Converter  Bracket. 


No.   IOI6. 
Reflector  Bracket. 


No.    1010. 
Cornice  Bracket. 
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DOUBLE  CARBON  LAMPS 

Afford    the    Only    Reliable    and    Efficient    Means    for 


ALL  NIGHT  ELECTRIC  LIGHTING. 


All  other  devices  are  crude,  expensive,  and  unsatisfactory. 


TIE  Btisi  Eirac  mm 

Has  established  its  broad  foundation  patent  for  Double  Carbon  Arc  Lamps, 
No.  219,208,  having  won  four  distinct  infringement  suits  in  the  United 
States  Courts,  two  of  them  on  final  hearing,  the  decisions  being  rendered  by 
Judges  Gresham,  Blodgett,  Brown  and  Ricks. 

The  public  is  warned  against  the  use   of  infringing   lamps  or  any  crude 
substitute  for  the  Brush  invention. 


ARC  LIGHTING  APPARATUS, 

ELECTRIC  MOTORS  AND  GENERATORS, 

ALTERNATING  CURRENT  APPARATUS. 
INCANDESCENT  LIGHTING  MACHINES, 

CARBONS  FOR  ARC  LIGHTING, 
ETC,  ETC,  ETC. 

THE  BRUSH  ELECTRIC  CO., 


Xsyi 
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FORT  WAYNE  ELECTRIC  CO 


MAJJIJFACTIJREBS   OF    THE 


Slattery  Induction  Sustem  of  Long  Distance 

INCANDESCENT    LIGtHTINa, 


.A-XiTU    73 


Wood  Automatically  Regulating  Arc  Lamps  and  Dynamos. 


MAIir  OFFICE: 

FORT  WAYNE,  IND. 


BRANCH 

NEW  YORK, 
CHICAGO. 

PHILADELPHIA,      - 
PITTSBURGH, 
DETROIT,  MICH.,       - 
SAN  FRANCISCO,  35 
TORONTO,  CAN., 
DALLAS,  TEX., 


OFFICES : 

115  Broadway. 

185  Dearborn  St. 

907  Filbert  St. 

-      533  Wood  St. 

-     57  Gratiot  Ave. 

New  Montgomery  St. 

138  King  St.  W. 

McLeod  Bldg. 


FACTORIES : 

FORT  WAYNE,  IND.,  -  AND  -  BROOKLYN,  N.  Y. 


WE  MANDFACTDRE  MOTORS 


THAT  ARE 


GOOD  ONES 

/F  WE  DO  SAY  IT  OURSELVES. 

OUR  NEW  MOTORS 

Have  many  radical  changes  that  it  will  pay 
you  to  investigate. 

So  wait  a  few  days  for  an  answer  to  your 
POSTAL  to  US,  wherein  you  ask  us  to  post 
you  on  the  NEWEST  and  BEST  DESIGN 
MOTOR  on  the  MARKET. 

Tlie  Answer  Will  Come  Promptly 


FROM    THE 


BALTIMORE,  MD., 

Manufacturers  of  Arc  and  Incandescent  Motors  of  All  Sizes. 


CMS.  H,  COBE,  Western  Agent,  103  Adams  Street,  Room  8,  Chicago,  Illinois. 


.^^'  ..£^ 


OF  PITTSBURGH,  PA. 

MANUFACTURERS  OF  A  FULL  LINE  OF 

ELECTRIC  LIGHT 

filOBES^  SHADES 


BOTH  ARC  AND  IMCANDESCENT. 

RICH  CUT,  OPAL,  CLEAR.  ETCHED,  ROUGHED,  ETC. 

ADAPTED    TO    ALL    SYSTEMS. 

729  BROADWAY,  NEW  YORK,    ^c^ 


WAVERLY  PLACEI.  hnd 


43  SIXTH  AVE.,  PITTSBURGH,  PA,     v®^ 


$3  per  Annum. 


EVERY  SATURDAY. 


I  O  cents  per  Cony. 


VoL  vni. 


CHICAGO,  JANUARY  17,  1891. 
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In  all  Sizes,  for  any  Potential, 
Single,  Double  and  Treble  Pole 

SIMPLE,  CHEAP,  INDESTRUCTIBLE. 

CORKESPONDENCE   SOLICITED. 

C.  S.  VAN  NUIS, 

74  Cortlandt  Street,  New  York. 


Are  You  Workin' 

ELECTRIC  RAILWAYS? 


If  so,  'tis  weO 
to  know 


Manufactures  a 

SUPERIOR  LINE  OF 


The  Standard  Underground  Gable  Co., 

Insulated  Wires  and  Cables. 


THE  HOLTZER-CABOT  ELECTRIC  CO., 

MASTTFACTTJKERS  OP  AND  DEALERS  IN  ' 

EVERYTHING   ELEOTRIOAL. 

SKKO  FOB  Ji56-PAeE  CATAI^OeCi;, 

1 11  Aroh  Street,  BOSTON,  MASS. 

VDcniai   j/.|rii//./ri,.j  GLOWER  &  HARRIS,  Dallas,  Texas. 
artvi/iL  MUCHLica.  ^  p^^  Seilers  Electbical  Wokks,  San  Francisco,  CaL 
A  fall  line  of  oar  manafactare  can  be  fonnd  at  oar  Agencies. 

ACNOLIA 
METAL. 

INDORSED  BY  THE  UNITED  STATES  AND  GERMAN  GOVERNMENTS. 


NEW  YORK  AND  BROOKLYN  BRIDGE,  Brooklyn,  Nov.  7,  1890. 

THE  MAGNOLIA  ANTI-FRIGTION  METAL  CO.,  74  Gortlaiiil  Street,  New  York  City. 


bout  si:  months  on  the  crank 


CHICAGO. 


PITTtSBITBeiH. 


HBW  froBK. 


Gektlemen  :— This  certifies  thtit  we  have  had  your  metal  in  nee  i 
piu  of  a  four  handred  and  fifty  horse  power  Wright  enplne.  and  aleo  as  pacKlne  rings  on  tne  piston  rot 
of  a  locomotive.    In  both  places  it  has  given  entire  sailsfactlon,  not  canslng  the  least  tronble. 

Yonrsverytrnly,  Q.  C.  MARTIN,  Chief  Engineer  and  Supt. 


(2121) 


ELECTRIC 
LIGHT, 

HICH  OR  LOW 
VOLTAGE. 


Tie 


InMnlilier  and  Gntta-Ferclia  Insnlatiog  Go, 


Vulcanized  India-Rubber  Cables,  to  any 
specification  up  to  8.000  Megohms  per  mile. 

Absolutely  Pure  Rubbcr  Cables, 

Concentric  Cables,  any  millage.  Flexible 
Cords,  Silk.  Hemp,  Cotton,  Dynamo 
Wires  and  Cables,  v*;ry  pliable.  Every 
variety  of  Incandescent  Cores. 


UNDER  WATER 

AND 

UN0ER6R0UN0. 


manufacturers  of 

Three  and  Two-wire  Ca- 
bles, to  any  specification 
up  to  8,000  Megohms  per 
knot. 

Cables  of  High  insulation 
and  Long  Lile.  all  millage. 


WM.  M.  HABIRSHAW,  F.  C.  S.,  Gen'l  Mgr.,  Offices :  1 59  Front  St.,  NEW  YORK,  U.  S.  A. 

Western  Agents:  THE  ELECTRICAL  SUPPLY  CO.,  17)  Randolph  St.,  CHICAGO.  ILI.. 


MARINE 

ELECTRIC 

LICHT 

Installations 


Standard  Marinw 
Cores  to  any  MiUafC 
or  '  Specification  up  ta 
g.ooo  Megohms  per  knot 

Two-Circuit  Conceh 
trig  Cables,  both  cir 
cuits,9,ooo  Megohms  pci 
knot. 

Navy  Portables,  Sum. 
Cotton  and  Hemp, 

Bell  Wire,  rubber  cov- 
ered, for  Marine  Work. 

Pliable  Cables,  im 
Search  Lights. 


Insulated  Wires  and  Cables. 

Ttie  ackno'wiedxed  StMiidaril  Tor  dorable  mud  lilffh  In- 
■nlatlon.  It*  merlUi  proveti  by  a  record  oT  over  qaartpr 
or  m  oentaary.    Adapted  to  all  electrical  porponea. 

CELEBRATED  KERITE  TAPE  FOR  INSOLATING  JOINTS, 


^  Y'    Electric  Light  and  Power. 
^\)       Telegraph  and  Telephone, 
Railway  and  all  other 
Branches  ol  Signaling. 


ALL  SIZES 
Lead  Encased  Wires. 


Aerial  Use. 
Subterranean  Use, 
Submarine  Use. 
Concealed  Wiring  In  all  Locations 


GEORGE  R.  PRESGOTT,  Jr.,  Gen.  Agt.,  16  Day  St.,  New  York. 

'Wcwtern  Electric  Co.,  Cliicaso,  HI.,  Sole  Agents  for  the  West. 


POND 


ENGINEERING  CO., 


ST.  LOUIS.  CHICAGO, 

KANSAS  CITY, 

OMAHA,  DALLAS,  TEX., 

SEATTLE,  WASH. 

ENGINES,  BOILERS,  ETC.,  FOR  DRIVING  DYNAMOS. 

COMPLETE  STEAM  PLANTS  CONTRACTED  FOR. 

ERECTED  READY  FOR  SERVICE. 

SPECIALTIES:— Armlngton  *  Sims  Eogines,  Steel  Boilers,  Standard  Hodtlng  and  Sheffield 
Grates,  Lowe  ileater,  Hoppea  Puriller,  Pond  .Separator,  BlsltB  Piim[»,  Kortint'  Injector,  Etc. 

Send  to  the  Nearest  Office  for  Latest  Catalogue. 


THE   GREELEY   ELECTRICAL   LABORATORY, 

Owned  and  operated  by  THE  E.  S.  GREELEY  &  CO.,  Nos.  5  and  7  Dey  Street,  NEW  YORK. 

Ili'Voti'il   Kvc1iih1v..|)    Io  till)   Muiiiifiirliire  iiild  CllUlirnllon  of 

STANDARD    ELFCTRICAL    MEASUREMENT    APPARATUS. 

A  FULL  LIME  IMANUFACTURED  AND  CONSTANTLY  CARRIED  IN  STOCK. 


PINS, 
BRACKETS, 
INSULATORS 

AND  ALL 

LINE 
APPLIANCES 

FOlt 

IHTERIOJ 

AND 

EXTERIOR 


TELEGRAPH, 
TELEPHONE, 

AND 

ELECTRIC 

LIGHT 

AND 

POWER 
SUPPLIES, 


TUOMHON  OALVANOMKTKItS 

nf  nil  KlxirN  ami  pult«rii<i. 


I.niiip  NtiiiitlM  Hiid  Nf'iil«?N 
rjf  Tr<>y  1111(1  KiikII'^Ii  |Mitt<>riiH 


roHl  Ollli-t)  llrlclK'^H,  l<honHtaU,8liuiits, 
Dtc,  ot«.'<,  etc. 
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CENTRAL  STATION 

STATISTICS 


Of  the  Central  Stations  in  operation  July  1st,  1890,gin 


MINNESOTA. 


MISSISSIPPI. 


MONTANA. 
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Were  using  Thomson^Houston  apparatus,  as  evidenced  by  the  following  figures. 


The  figures  referring  to   "total  of  all 
Bystems,"   taken  from  table  published  in 
August  number  of  "Electrical  Industries," 
are  of  undisputed  accuracy. 

Total  of  all 

systems. 

Thomson-Houston  System. 

Number. 

Percentage  to  total  of  all 
Systems. 

Minnesota,         -     -     _ 
Mississippi,        -     -     - 
Montana,     -     -     -     - 

28 

7 
9 

19 
5 
9 

eit  per  cent. 

7 1  i  per  cent. 

1 00  per  cent. 

Do  not  be  startled  by  these  figures,  but  remember  them  and  bear  in  mind  the  fact  that 
more  will  be  presented  for  your  consideration  next  week,  and  that  there  are  6  STATES 
in  this  country,  in  each  of  which  our  system  is  used  in  upward  of  80  PER  CENT  of 
the  Central  Stations. 


WE  GIVE  CREDIT 


for  these  results  to  our  automatically  regulated  dynamos,  noiseless  and  steady  arc 
lamps,  long  lived  incandescent  lamps,  and  the  perfected  details  and  economical  operation 
of  our  system. 


THOMSON-HOUSTON  ELEGTRIO  CO. 


P 


620  Atlantic  Avenue,  Boston,  Mass. 

Wall  and  Lloyd  Streets,  Atlanta,  Oa. 

116  Broadway,  New  York  City. 

16  First  Street,  San  Francisco,  Cal. 

268  First  Street,  Portland,  Ore. 

831  Naw  York  LiTe  Building,  Kansas  City,  Mo. 


148  Michigan  Avenue,  Chicago,  III. 
406  Sibley  Street,  St.  Paul,  Minn. 
216  West  Fourth  Street,  Cincinnati,  O. 
HID  Noble  Street,  Philadelphia,  Pa. 
13S3  F  Street,  Washington,  D.  0. 
116  North  3d  Street,  St.  Louis,  Mo. 
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Great  Western  Electric  Supply  Co. 

lillnola  Electric  Material  Co. 

Monitor  Electric  Co. 

N.  W.  ThoiDSon-HoQSton  Elec.  Co. 

Southern  Electrical  Supply  Co. 

St.  L'.uis  Elpctrlcal  Supply  Co. 

Western  Electric  Co. 
Cnt-onti*  and  (^n^'ltclieii. 

Alexander,  Barney  &  chapin. 

Automa'ic  Switch  Co. 

Central  Electric  Co. 

Electrical  Suoply  Co. 

Empire  City  Electric  Co. 

Fletcher  &  Fletcher  ElectricCo. 

Great  Weetern  Electric  Supply  Co. 

Greeley  &  Co.,  E.  S. 

Iloltzor-i  'abot  Electric  Co. 

llUnole  Eleciric  Material  Co. 

Partrick  &  Caiter  Co. 

Palete,  II.  T. 

Southern  Electrical  Supply  Co, 

St.  Louis  Electrical  Supply  Co. 

Star  Electrix  Co, 

Union  Hardware  Co. 

Van  Nulfl,  C.  S. 

Western  Electric  Co. 
Oynamos. 

Brush  Electric  Co. 

Bain,  Foree. 

Card  Electric  Motor  &  DyDiinio  Co 

Colburn  .K  Cr,.,  I.  W. 

Continental  Dynamo  Co. 

Fort  Wiiyne  lilcrtrlc  Co. 

Hawkeye  Electric  Manufacturing  Co. 

Heisler  Electric  Light  Co. 

National  Electric  MiinufacturlngCo. 

Schuylrr  Electric  Co. 

Shttwhun  Maclilni'  Works. 

ThoniBon-HonMtim  KlectrlcCo. 

UDlt<;d  KlBCtrlc  Traction  Co. 

U.  9.  Klnclrlc  IlghtlngCo. 

Wpttt'-rn  Electric  Co. 

WeBtlriKhoiiHH  Electric  &  Mfg.  <:o. 
Electrical  InHtramentH. 

('entrnl  Electric  Co. 

K|..ictrlc:il  Supply  Co. 

Grt'iit  Wpfllern  Electric  Supply  Co. 

Greelny  A  Co.,  E.  S. 

Partrick  A  Carter  Co. 

Queen  A  Co. 

htar  Kloctrii  Co, 

Western  Electric  Co. 

WestOQ  Electrical  Inatrameot  Co. 


Electric  Bail'wars 

Detroit  Electrical  Works. 
Edison  General  Electric  Co. 
Thomson-Houstou  Electric  Co. 
United  Electric  Traction  Co. 
Wesilnghou&e  Electric  &  Mfg.  Co. 
Woodbridge  A  Turner. 
Electroliers    and    Combina- 
tion Fixtures. 
EagEOt.  E, 
Bleckert  &  Nelson. 
Electrical  Supply  Co  ,  The. 
Great  Western  Electric  Supply  Co. 
Sawyer-Man  ElectricCo. 
Thomson-Houston  Electric  Co. 

Blectro-Platlns  aiachines. 

Brush  Electric  Co. 

Colburn  A  Co.,  I.  W. 

Edison  General  Electric  Co. 

Thomson-Houeton  Electric  Co. 
Engines,  Steam. 

Ball  Engine  Co. 

Noye  Mfg.  Co.,  Jno.  T. 

Taylor  Manufactailng  Co. 

Triumph  Componnd  Engine  Co. 
Fire  Alarms. 

Electrical  Supply  Co. 

Knapp  Electrical  Works. 

PartrlcK  A  Carter  Co. 

Western  Electric  Co. 
Friction  Cones- 
Evans  Friction  Cone  Co. 
Gas  lilshting:*  Electric. 

Cleverly  Electrical  Works. 

Electrical  Supply  Co. 

Knapp  Eicclncal  Works, 

Partrick  A  Carter  Co. 

Western  Electric  Co. 

WoUensak,  J.  F. 

Creneral  Electrical  Supplies. 

Alexander,  Barney  &  Chapin. 
American  Electrical  Works. 
Ansonla  Braes  A  Copper  Co. 
Automatic  Switch  Co. 
Brush  Electric  Co. 
Central  Electric  Co. 
CMcago  Electric  Mfg.  Co. 
Cleverly  Electrical  Works. 
Edison  General  Electric  Co. 
Electric  Construction  &  Supply  Co. 
Electrical  Supply  Co. 
Empire  City  Electric  Co. 
Fletcher  A  Fletcher  Electric  Co. 
Great  Western  Electric  Supply  Co. 
Greeley  A  Co.,  E.  8. 
Holtzer-Cabot  Electric  Co. 
Holmes,  Booth  £  Haydens. 
Illinois  Electric  Matt- rial  Co. 
International  Okonite  Co.,  The 
J  ones  Bros.  Electric  Co. 
Knapp  Electrical  Works. 
Monitor  Electric  Co. 
Northwest  Thomson-Houston  Co. 
Oetrander  A  Co.,W.  R. 
Partrick  A  Carter. 
Southern  Electrical  Supply  Co. 
Stanley  A  Hall. 
Star  Electrix  Co. 
St.  Louis  Electrical  Supply  Co. 
Standard  Electrical  Works. 
Turner  Braes  Works.. 
Thomson-Houeton  Electric  Co. 
Union  Hardware  Co. 
VanNuie.C.S. 
Western  Electric  Co. 
Wollensak,  J.  F. 

Qlobes  and  Electrical  €rlass- 
xvawe. 

Great  Western  Electric  Supply  Co. 
Phoenls  Glass  Co. 

Herd   Bnbber  for  Electrical 
PnrpoRcs. 

Butler  Hard  Rubber  Co. 

Innnlators  and  Insulating 
JHaterlals. 

Alexander,  Barney  &  Chapin. 
Butler  Hard  Rubber  Co. 
Central  Electric  Co. 
Electrical  Supply  Co. 
Empire  Cltv  lilectrlc  Co. 
Fletcher  A  Fletcher  Electric  Co. 
Great  Western  Electric  Supply  Co. 
Interior  Conduit  A  Insulation  Co. 
International  Okonlte  Co.,  The. 
Kuapp  Electrical  Works. 
Laminar  Fibre  Goods  Co. 
Monitor  Electric  Co. 
Munsell  A  Co.,  Eugene. 
Partrick  A  Carter  Co. 
Standard  Paint  Co. 
Southern  Electrical  Supply  Co. 
St.  Louis  Electrical  Supply  Co. 
Western  Eltctilc  Co. 

Insulated  Wires  and  Cables 
aiagnet  Wire. 

American  Electrical  Works . 
Central  Electric  Co. 
DAy.A.  G. 

Eaarern  Electric  Cable  Co. 
Edison  General  Electric  Co. 
Blectrlcai  Supply  Co. 
Groat  Weetern  Electric  Supply  Co. 
Holmes,  Booth  A  Elaydeus. 
Illinois  Electric  Material  Co. 
Interior  Conduit  A  Insulation  Co. 
International  Okonlte  Co  ,  The. 
India  Rubber  A  Gutta  Percha  Ineu- 

lating  Co. 
Jones  B'os.  Flertrlc  Co. 
Knapp  Electrical  Works. 
Monitor  Electric  Co. 
Partrick  A  Carter  Co. 
Southern  Electrical  Supply  Co. 
St.  Louis  Electrical  Supply  Co. 
Standard  Electrical  Works. 
Standard  Underground  Cable  Co. 
Western  Electric  Co. 

Journal  Bearings. 

Eureka  Temper«d  Copper  Co. 
Mflgooliii  Antl-Frlctlon  Metal  Co. 
Turner  Braes  Works. 

Latoips,  Incandescent. 

Alexander.  Barney  A  Chapin. 

Bernstein  Electric  Ca 

Brush  ElectricCo. 

Buckpye  Electric  Co. 

Central  ElectricCo. 

Columbia  Incandescent  Lamp  Co. 

Kdlson  I.nmp  Co. 

Edienn  OeuMral  Klectric  Co. 

Electrical  Supply  Co. 

Empire  city  El'ictrlc  Co. 

Great  Western  Kloctrlc  Supply  Co, 

Grpelwy  K.  H.  A  Co. 

llelaler  Glcctric  Llaht  Co. 

Knapp  Electrical  Works. 

Monitor  Electric  Co, 

NorthwoHt  Thomson-nouston  Co. 

Bawyer-Man  ElectricCo. 


Ijamps,  lunaudescent— Contd. 

Southern  Electrical  Sapply  Co. 

St.  Louis  Electrical  Supply  Co 

Sanbeam  Incandescent  Lamp  Co. 

Thomson-Houston  Electric  Co. 

Western  Electric  Co. 
Ijnthes  and  Hacbine  Tools. 

W.  F.  &  John  Barnes  Co. 
Magnet  Wire. 

(See  insulated  wire.) 
medical  Batteries- 
Fletcher  A  Fletcher  Electric  Co. 

Partrick  A  Carter  Co. 
Mica. 

Eng.  Munsell  A  Co. 
niining  Apparatus,  Electric. 

Bain,  Foree. 

Edison  General  Electric  Co. 

Thomson-HoiiBton  Klectric  Co. 

Westlnghouee  Electric  A  Mfg.  Co. 
Slotors. 

Bain  Foree. 

Brush  Electric  Co. 

Baster  Electric  Motor  Co. 

Cara  Electric  Motor  &  Dynamo  Co. 

Connecti-'ut  Motor  <'o. 

Crocker-Wheeler  Motor  Co. 

C.  A  C.  Electric  Mnror  Co. 

Detroit  Eleclrlcal  Works, 

Edison  General  Electric  Co. 

Elektron   Manuf adoring  Co. 

Hawkeye  Electric  Mf?.  Co. 

Shawhan  M:icUice  Works. 

Thomson-Houston  ElectricCo. 

U.  S.  Electric  Lighting  Co. 

United  E  ectric  fraction  Co. 

Westinghouse  Electric  A  Mfg.  Co. 
Oils. 

Tanssig,  S. 
Oil  Cups  and  Brass  (iioods. 

Powell  Co.,  Wm. 
Patent  Solicitors. 

Barton,  Geo.  P. 

Pins  and  Brackets. 

Central  Electric  Co. 

Electric  Supply  Co. 

Great  Western  Electric  Supply  Co 

Illinois  Electric  Material  Co. 

Standard  Electrical  Works. 

Southern  Electrical  Supply  Co. 

St.  Louis  Electrioal  Supply  Co. 

Western  Electric  Co. 
Poles. 

Central  Electrlo  Co. 

Electrical  Supply  Co. 

Great  Western  Electric  Supply  Co 

Illinois  Electric  Material  Co. 

Milllken  A  Co. 
Publishers    Electrical. 

Electrician  Publishing  Co. 
Posh  Buttons. 

Central  Electric  Co. 

Electrical  Supplv  Co. 

Fletcher  A  Fletcher  Electric  Co. 

Great  Western  Electric  Supply  Co, 

Illinois  Eltcirlc  ilaterial  Co. 

Knapp  Electrical  Works. 

Partrick  A  Carter  Co. 

Standard  E  ectrlcal  Works. 

Union  Hardware  Co. 

Western  Electric  Co. 
BailTt'ays  Electric. 

(See  electric  railways.) 
Speaking  Tabes, 

Central  Electric  Co. 

Electrical  Supnly  Co. 

Jones  Bros.  ElectricCo. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Ostrander  A  Co.  W.  R. 

Western  ElectricCo. 

Wollensak  J.  F. 
Speed  Indicators. 

Queen  A  Co. 

Springs- 
Gibson  Co.,  W.  D, 

Tapes,  Insulating. 

American  Electrical  Works. 

Central  Electric  Co. 

Eastern  Electric  Cable  Co. 

Edieon  General  Co.,  Wire  Dept. 

Electrical  Sapply  Co. 

Great  Western  Electric  Supply  Co. 

India  Rubber  A  Gutta  Percha  lo- 

snlaUng  Co. 
Illinois  Electric  Material  Co. 
Oioulte  Co. 
Weetern  ElectricCo. 

Telegraph  Apparatus. 

Bunnell  A  Co.,  J.  H. 

Central  Electric  Co. 

Electrical  Supply  Co. 

Empire  City  EUctrIc  Co. 

Great  Western  Electric  Supply  Co. 

Greeley  A  Co.,  E.  S. 

Jones  Bros.  Electric  Co. 

ICnapp  Electrical  Worke. 

Monitor  ElectricCo. 

Partrick  \'  Carter  Co. 

Standard  Electrical  Works. 

Weftcrn  ElectricCo. 

Writing  Telegraph  Co. 
Telephonps.  Klpc*rlc. 

Standard  Electrical  Works. 

Western  Electric  Co. 
Test  Instruments. 

Bain.  Foree. 

Central  ElPctrIc  Co. 

Electrical  Sapply  Co. 

Greeley  &  Co.,  E.  S, 

Knapp  Electrical  Works. 

(iueon  A  Co. 

W^'stern  Electric  Co. 

Weston  Electrical  Instrument  Co, 
TnicUM.  Rleetrlc  Car. 

Dolroit  Ell',  trical  Works. 

Ktllwon  Oenyral  Elprlrlc  Co, 

IVckbttmStnnt-CaiWhvclAAxhCo 

Stoplioiiaon  Co  ,  Jno. 

ThomHon-Uotiston  Electric  Co. 

United  Electric  Troctlon  Co. 

WnsMnghouso  Electric  A  Mfg.  Co- 
Tnthiuf^  wiiecls. 

Davlon  Olobo  Iron  Works. 

LflT.d  A  Co.,  Jrtnit's. 

Stilwell  A  llmrcoMfK.  Co. 
Wire,  Bare. 

AiiiiTiciin  icincfrlcal  Worke. 
Anmuilfi  HrnHB  A  Copper  Co. 

(Antral  Elt-ctrlo  Co. 
Kl.Ttrlriil  Siipplv  Co. 

Il'il ",  Kditih  A  Ilaydonn. 

nilnuh  Klortrlc.  MntorlalCo. 
Kniipp  ICliTlrlrftl  Worke. 
I'artrlrk  A  Ciirtor  Co. 
Roobllnti'n  Sons,  Jno.  A.  Oo 
Weit«rn  Bloctrlc  Oo. 
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THE    IV^TrOIVAt^  CjLiiE«^BOI>r   CO 


01eTrela<n.d.,  Oliio. 

-MANUFACTURERS  OF- 


ELECTRIC  LIGHT  CARBONS  and  BATTERY  MATERIAL. 


feU?iil! 

CING,5j^ 

6>^  __/«« 

™a 

W^ 

>w^ 

^%= 

Electric  Specialties, 

WE    MAKE 

ElectrlG  Supplies  Under  Contract. 


THE  WM.  D.  GIBSON  CO 


65  K.  Jefferson  St., 
CHICAGO,  Ilil,. 


SPRINGS 

FOR  ELECTRICAL 
MACHINERY 
A  SPECIALTY. 


GIVES  A  CLEAR 
AND  STEADY 
LIGHT. 


THE  ONLY  COMMERCIAL  ARC  LAMP 

INCANDESCENT 
CIRCUITS. 


Burning  2  in  Series  on  Circuits  of  100  to  1 20  Volts 
Will  Use  6>^,  8  or  10  Amperes  of  Current. 


Please  state  System  and  Voltage  Used.    Address 

THE  ELECTRIC  CONSTRUCTION  &  SUPPLY  CO. 

18  Gortlandt  St.,  NEW  YORK  CITY. 


We  Guarantee 
Them    Electrically 
and  Mechanically. 


CROSBY  DRY  BATTERIES 

FOR  OPEIV  CIRCUIT  WORK. 

ELECTROMOTIVE  FORCE,  1.55  VOLTS. 
CURRENT  1  TO  15  AMPERES. 

THE  ONLY  BATTERY  SOLD  SEMI-CHARGED. 

DOES  NOT  WORK  UNTIL  WANTED. 

ONLY  A  SMALL  QUANTITY  OF  PORE  WATER  NECESSARY  TO  CHARGE  IT. 


NEftT. 

CLEAN, 
EFFECTIVE. 

SIMPLE, 
COMPACT. 
PORTABLE. 


Crosby 
Company* 


Electric 


■csiai^ 


RECUPERATES 
QUICKER 

AND 

OFTENER 

THAN 

ANY  OTHER. 

MADE  IN 

ALL 

SHAPES 

AND   SIZES. 


TELEPHONE  FOR  LONG  OR  SHORT  DISTANCE. 

•crMD   GAS  LIGHTING,  AmUNOIATOES,    -KyriT-nTn  A  T     TTQ-CQ 

•f  U-K     BELLS,  BURGLAB  ALAEM  AND    iVliliUiOilij    U  OrjO 

IT    HA.S    3\ro    J3«PTT.A.Xj. 

For  Crrctiljire  and  Price  LlntB  apply  to  Principal  OQlco 

CROSBY  ELECTRIC  CO., 


87  and  89  Sonth^Fiftli  Avenue, 


NEW  YORK. 


CONTINENTAL  DYNAMO  CO. 

DYNAMOS  AND  MOTORS, 


E. 
o 

3 


MAM-F.\('l'iriu:iis  OK 

Constant  Potential  Generators  and  Motors  of  all  Sizes  and 
Voltages  for  Lighting,  Power  and  Metallurgical  Purposes. 

AUVANTAGKH  CliAIKIED:--!.  tstolidlty  of  Construction,  toBetlinr  wllh  Rood 
workmanBhip,  therefore  emooth-ninnlnK  and  durable,  a.  Covered  Htriirturc.  tli^teforp  pro- 
tection from  e.vternal  Injury.  'A.  FartH  Conatructod  Seiiarately.  tliorefore  all  easily  re- 
movable and  acceeelblo  lor  attention  or  repair.  4.  Antomatle  Ijubrication,  Journals 
runnlne  In  oil,  therefore  waetea  no  oil  and  rcqulree  little  attention.  I>.  Cnrrent  «ienerated 
with  Ijenst  Nparklnff,  therefore  amnll  wear  of  brushes  and  comTnutator.  0.  Mo  Scattering 
of  Lines  of  Force,  thereforo  high  elllclency  and  no  attraction  of  pieces  of  iron,  and  no  uiag- 
netlzlni.,' of  wiitchee  and  conipaBeoe. 

AOENTS:  BOSTON,  Mass.,  I-Ioltzer-Ciibot  Electric  Co.,  tn  Arch  St.— 
'WIl.KKiiillARRi:,  P3.,  A.  0.  Robcilson  &  Co.,  51  W.  Marltet  St.— BAJLTIMOUE. 

Md.,  Electric  Construction  &  Mfg.  Co.,  108  N.  Eulaw  SI.— AirOUSTA,  Ga..  W.  Edward 
Piatt,  708  Broad  St.— ATCAIVXA.  Ga.,  )os.  S.  Cool<  &  Co.,  8  W.  Wall  St.— EOKX 
WORTH,  Tex.,  1,  1.  Harrell.— CIiEVE'I..AIV»,  O.,  Cleveland  Electrical  Mfg.  Co.,  833 
Sheriff  St.— DETROIT,  Mich.,  Marlilc  Engineering  Co..  133  JelTerson  Ave.— ST.  PAUIL., 
Minn,,  C.J.  Thomson,  320  Roberts  Si— I\ASlIVIl.t.K,  Tenn.,  J,  W.  Braid,  207  Union  St. 
VENVKR,  Col.,  L.  C.  Rice,  1762  Blalie  St. 
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SPECIAL! 


THIS    WEEK    OUR    "SPECIAL"    IS 


ELECTRIC  FIXTURES. 

We  have  in  stock  about  $40,000  worth  of  almost  every  style  and  variety. 


We  will  sell  these  at  manufacturers'  prices. 


We  have  a  stock  of  over  a  quarter  of  a  million  dollars  worth  of 


OF  EVERY  KIND  AND  DESCRIPTION. 


OUR  IKtOXXO: 


T77"e  a-g^ree  to  g^i^re  onj-r  cvLstoamciers 
Tii.e  Eest  (3-oo(^s 

^or  tliLO  Xjeast  2v^on.e37-, 


MAIL  ORDERS  RECEIVE  THE  SAME  CAREFUL  ATTENTION  AS  THOSE  GIVEN  IN  PERSON. 


THE  GREAT  WESTERN 

ELECTRIC  SUPPLY  CO., 

190  &  192  FIFTH  AVENUE,  CHICAGO,  ILL. 
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PECKHAM'S  IMPROVED 

CANTILEVER  MOTOR  TRUCK, 


EQUIPPED    WITH 


^^Peckham's  Patent"    Interchangeable     Wheels,    Safety  Life    Guards,    Track 

Brakes     Ice    and    Snow  Scraper^    Pendulum  Motor, 

Hangers  and  Rubber  Capped  Springs, 

WARRANTED    TO    PREVENT    OSCILLATION    OF    CARS. 

The  Strongest,  Safest  and  Most  Efficient  Motor  Truck  in  Use. 

For  Descriptive  Circulars,  Price  Ijists  and  Testimonials,  Apply  to 

THE  PECKH»M  STBECT  CAR  WHEEL  &  «XLE  CO.,  r.w';S: 

'c^To'^' ENGINE 

SELLING  AGENTS: 

C.  R.  VINCENT  &  CO., 

15  Cortlandt  Street,  NEW  YORK. 


BALL 


Standard. 

Cross  Coiiipound. 

Triple  Expansion. 

Tandem  Compound 


J.  W.  PARKER. 

38  So.  Fourth  Street,  PHILADELPHIA,  PA.    - 

~  COOLEY  &  VATER, 

.224  Washington  Avenue,  MINNEAPOLIS,  MINN. 

W.  B.  PEARSON,  ~ 

Room  403  Home  Insurance  Building,  CHICAGO,  ILL 

WILLIAM  T.  BONNER, 

618  New  Yorl<  Life  Insurance  Building, 
OMAHA,  NEB. 


ENGINES  for  Electric  Railways  and  Electric  Lighting. 

The  only  GOVERNOR  giving  ABSOLUTELY  the  Same  Speed  under  all  CHANGES  OF  LOAD  or  BOILER  PRESSURE. 


Automatic  Switch  Co., 


No.  8  KEYSER  BUILDING, 

BALTIMORE,  MD.,D.S.  A. 

Sole  MaDDfactnrers  of  tie 


AUTOMATIC  SWITCH. 


The  only  reliable  protector  to  the  Arma- 
ture of  an  Electric  Motor. 

Applicable  to  Conslant  Potential  Motors 
of  all  sizes  and  pattern?. 

MEND  FOB  CATAIiOeUE. 


G.  A.  HARMOUNT, 

MANAGEIl 

MONITOR  ELECTRIC  CO., 

14-9     WABASH  AVE.,  CHICAGO,  ILL. 

WHOLESALE  DEALER  IN  GENERAL 

ELECTRICAL  SUPPJ.IES. 


WKiSTEKSI  A<iKKT  FOR 


ALFRED  F.  MOORE 


iKSTAULISllK.l)  ism  I 


ELECTRICAL  WIRES  AND  CABLES. 

KIcclric  rjglil,  Anuunciiitor  and  Ollire  Wires.     Inciindesccut  and  Battery  CordS;    in 
Uu:\,  every  kind  of  Wire  known  10  the  Eleotrieal  Trade. 
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^^^^  EXPERTS    IN    THE    INDUSTRIAL  ^f  ^ 


APPLICATION  OF  ELECTRICITY. 


OWNERS  AND  MANUFACTURERS  OF  THE 


s 


Rae  Electric  Railway  System 

The  only  system  employing  a  single  Motor.    Noiseless  gearing  connecting  both  axles. 


New  Standard  Compound  Wound  80,000  Watt  Generator. 

Long  Distance  Power  Transmission.    Electric  Power  Plants  and  Motors. 


SEND  US  DATA  AND  ESTIMATES  WILL  BE  PROMPTLY  FURNISHED. 

W ORKSl   illtii^^re'' Ave1iue"s'!   DlTRDITj  MIuHi 
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IMMENSE   STOCK!! 
BOTTOM    PRICES!! 


Electrical  Supplies 


-OF  ALL  KINDS.- 


THOMSON-HOUSTON 


'^OS    db    40S    SX^XjES^S"    SS'F 


OUR    POIiIClT: 


First  Class  Goods,  Small  Margins  and  Quick  Delivery. 

Grimshaw  White  Core, 
Holmes,  Booth  &  Hayden's  'K.  K." 
Underwriters'  Line  Wire  &  Mapet  Wires. 


FULL  LINE  OF  PORCELAIN  GOODS. 


"ELECTRIC  BLOCK",  ,£'£,,  ST.  PAUL, 
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The  day  is  rapidly  passing  when  Electric 
Light  Companies  will  be  reproached  with  using 
"cheap,"  "crude,"  "unsightly"  and  "bungling" 
devices,  in  the  installation  of  plants. 

There  is  a  demand  for  switches,  cut-outs, 
etc.,  equal  in  design,  workmanship  and  service 
to  other  hardware  articles  of  interior  finish,  and 
this  demand  can  now  be  supplied. 

If  your  dealer  does  not  handle  this  class  of 
goods,  write  to  us. 

THE  STAR  ELECTRIX  CO., 

1320  Wallace  Street, 
Philadelphia,  Pa. 


THE  ELEKTRON  MFG.  CO., 

79  and  81   Washington  Street,  Brooklyn,  N.  Y. 


-aiAJfUFACTlTREBS    OF- 


Ferret  Electric  Motorsi  Dynamos 

IiAUINATED  FIELD  MAGNETS,  HIGH  EFFICIENCV, 

LOW  SPEED,  FULL  PO'WER. 

Motors  of  any  size  for  any  purpose.  Factories  equipped  throughout  with  Electric  Power, 

Isolated   Plants  for  Incandescent   Electric  Lighting. 


CHICAGO,  ILL.,  C.  M.  Barclay,  205  Canal  St.  BALTIMORE.  MD.,  W.  W.  Donaldson.  21 5  N.  Calvert  $(. 

WASHINGTON,  D.  C,  J.  U.  Burkett  &  Co.,  1409  N.  Y.  Ave.  ST.  PAUL.  MINN..  F.  J.  Renz.  327  Minnesota  St. 

PerretsoH.  P.  Motor,  Speed 550,  Weighti.sooiba.         NEW  ORLEANS,  LA.,  George  Baquie,  140  Gravier  St.  PHILADELPHIA,  PA..  Cleverly  Electrical  Works,  1018  Chestnut  SI. 


Electric  Traction  Go. 

ELECTRIC  RAILWAYS. 

STREET  OR  TRUNK  LINES. 

ELEVATED  OR  UNDERGROUND. 


Central  Stations  for  Power  Distribution. 


STATIONARY  MOTORS. 

STORAGE  BATTERIES, 


Executive  Offices:    115  BROtDWAY.  NEW  YORK. 

AGENCIES,  926  Drexel  BIdg.,  Philadelphia;  456  Rookery  BIdg.,  Chicago. 
1 1 1  Water  St.,  Pittsburgh,  Pa. 

FACTORY:  JERSEY  CITY,  N.  J. 


fi,EOI5T£l\ED. 

For  aO  yeare  tlio  superiority  of  the  Onnda  Trade  Mark  Battorlcs  hns  boon  recog- 
nized all  over  the  world  In  repented  triumphs  over  nil  competltois.  Rewaro  of 
Imitations.  When  you  buy  a  cell  for  Telephones.  Call  Bells,  Eleetrlo  Clocks,  Oiis 
Lighting,  Burclur  Alarms,  Medical  Batteries,  Etc.,  Etc.,  1)0  sure  Ihol  it  is  marked  wllh 
the  word  Oonua. 

The  LECLANCHE  BATTERY  CO,,  NEW  YORK. 
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EDISON  LAMPS. 

16  G,  P.  -  -  44  GENTS  EAGH. 

16.C.F.Laii]]s.      12  Lamiisser  Belt  lofse  Power.     600  Hours  Arerage  Life. 

The  Edison  Incandescent  Lamp. 


No.  3. 
Westinghouse  Base. 


Unless  otherwise  specified,  all  lamps  will  be  shipped  with  No.  1  Bases. 

The  other  Bases,  Nos.  2,  3  and  4,  will  be  placed  on  lamps,  when 

so  ordered,  without  extra  charge. 


No.  2. 
Thomson-Houston  Base. 


No.  4. 
United  States  Base. 


16  C.  P.  Lamps,  List  Price,  80  Cents  Eacli. 

Viscount  in  Lots  of  25  to  150,  -  -  4:5  per  cent. 
Discount  in  Lots  of  150  to  500,  -  -  47}4  per  cent. 
Discount  in  Lots  of  500,      -     -     -     -     50    per  cent. 


Net  Price. 

44  cents  each. 
42  cents  each. 
40  cents  each. 


Discounts  for  Larger 

Lots  Quoted 

on  Application. 


Allowance  for  old  Bases  $1.35  per  100,  f.  o.  b.,  Newark,  N.  J. 


DURABLE. 


EFFICIENT. 


ECONOMICAL 


Write  for  Circulars  and  Price  List  to  nearest  District  Office,  or  any  Electrical  Supply  House. 


Edison  General  Electric  Co. 

MAIN    DISTRICT   OFFICES: 

Canadian  DiHtrict,  Itank  of  Commerce  Itltle.,  Toronto,  Can.  Pacific  Coast  Dist.,  EdiMon  Itldg.,  1 12  Rnsli  St.,  San  Francisco,  Cal. 

Central  Ilintrict,  Riallo  Itniidin:;,  Cliicago,  III.  Pacilic  Wortliwest  Iti^trict,  Vlcischner  Rid:;.,  I'orlland,  Ore. 

KnHtcrn  nimtrict,  KdiHon  Rnildinu;,  Rroad  St.,    New  York.  Kocky  Monntnin  Itintrict,  Masonic  Riiildin<;,  Ronvcr,  Colo. 

New  Kngland  Ristrict,  38  I'oarl  Street,  Ronton,  9IaM8.  iSoathcrn  District,  Cotton  Exchange  Rldg.,  New  Orleans,  Iia. 
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TRADE        MARK. 


Go&tral  Glecirie  Co.,  GAIDEE 


General  Western  Agents 

FOK  

OKONITE  WIRE. 


116  &  118  Franklin  St.,  CHICAGO. 


General  Western  Agents 

FOK 

IMPROVED 

CANDEE  WIRE. 


We  take  pleasure  in  presenting  to  the  trade  two  new  specialties  in  Insulators  that 
must  commend  themselves  to  every  practical  construction  man  as  being  the  best  things 
of  their  kind  in  the  market. 

Bain  Break  Insulator 

For  Suspending  Arc  Lamps, 
Insulating  Guy  Wires,  Insu- 
lating Span  Wires  in  Elec- 
tric Railroad  WorK,  is  so 
simple  and  perfect  in  con- 
struction  as  to  need  no  ex- 
planation. 


HIGH  RESISTANCE  GLASS 

mSULATOR 


Is  made  of  extra  heavy  glass,  and  is  especially  designed 
for  large  Electric  Railroad  Feeder  and  Primary  Electric 
Light  Wires.  The  glass  surface  between  the  Wire  and 
Pin  is  more  than  doubled  as  compared  with  the  ordinary 
Insulator. 


We  can  also  offer  attractive 
prices  in  specially  prepared 
Fuse  Wire,  Perkins'  Switches, 
K.  W.  Cut-Outs,  and  everything 
Electrical  worth  having. 


CENTRAL    ELECTRIC  CO., 

116  &  118  Franklin  Street,   CHICAGO. 

Connected  by  Private  Wire  with  Pes tal-Telegrapli  Cable  Company  System, 
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THE  NATIONAL  TRANSFORMER  SYSTEM 
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Transformer  on  Pole  Showing  National  Safety  Fuse  Box. 
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COMPLETE 


CENTRAL  STATION  EQUIPMENTS 

LIGHT    OR    POWER 

I>IISTKlUtITION. 


OUR  APPARATUS  IS  OF  THE 

HIGHEST    EFFICIENCY, 

MECHANICALLY  AND  ELECTRICALLY. 

WK  OUAKAlvrill':  ITS  OPKRATION  AMU 

PROTECT  OUR  CUSTOMERS. 


COIMPLETE 

DIRECT   CURRENT  SYSTEM 

Fon 

ISOIj-A-TEID 

3i,iC3-i3:a?i3src3-. 


NATIONAL  ELECTRIC  MFC.  CO.,       Eau  Claire,  Wis. 


C3t:E3^.  1:^.    JS^BC.A.'V^r,    Gtezx'l    Af A.13.£tsex>i. 


BAKER.  BALCH  &  CO..  Gcn'l  Agts., 
THOMAS  WOLFE,  Soulhwcslorn  Agl., 
LITTLE.  Mcdonald  &  CO.,  Oon  1  Agts., 
METCALF,  REED  &  CO  ,  Weslorn  Agts  , 
CHAS,  M.BLANCHARD,  Agl., 
L.N.  COX,  Agl,         .... 


ScatMo.  Washington. 

Union  Dopol  Hotel.  Kansas  Cily.  Mo. 

141  East  Seneca  St.,  Buffalo,  N.  Y. 

1517  Larimer  St..  Denver,  Colo. 

-     Girard  Building,  Philadelphia.  Pa 

16  Filth  St.,  S.  E.,  Washington,  0.  C. 


W.  N.  GRAY,  Special  Agt.,  .  -  Room  12,  Chamber  ol  Commerce,  Cincinnati,  0 
NATIONAL  ELECTRIC  MFG.  &  CONSTRUCTION  CO.,  Tower  BIdg  ,  50  Broadway,  N.  Y.  City. 
NATIONALELECTRICDEVELOPMENTCO.,  314  CalilorniaSt.,  San  Francisco,  Cal. 
SIMPSON-DAVIS  ELECTRICAL  CONSTRUCTION  CO.,  Agts.,         -  Winnipeg,  Manitoba. 

A,  IRVINE,  Agt.,  Emilie  Building,  St.  Louis,  Mo 
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THE  United  States  Electric  Lighting  0„ 

(THE  WESTINGHOXJSE  ELECTRIC  AND  MANUFACTURING  COMPANY,  Lessees.) 


m  AND  INMNDESCEm  ISOUTED  ElECmiC  UCHT  FUNIS, 


t 


More  than  1000  Plants  in  operation  in  Factories,  Hotels, 
Office  Buildings,  Theaters,  Etc. 


MOTORS -GENERATORS 

Direct  Current  GENERATORS  and  MOTORS  for  all  purposes, 

1-8  H.  P.  up  to  any  power  required,  and  at  any 

required  E.  M.  F. 

Superior  in  Design  and  Workmanship,  and  Uneqnaled  in  Eiciency. 


Send  for  New  U.  S.  Catalogues  on  Incandescent  Lighting  and  Motors. 

GENERAL  OFFICES;  EQUITABLE  BUILDING,    -     -     120  BROADWAY,  NEW  YORK. 


INCANDESCENT 


To  Fit  any  Socket. 


Excelling  all  others  in  Life, 
Maintenance  of  Candie- 
Power  and   Efficiency. 


THE  BEST  IS 


General  Electrical  Supplies 
of  Superior 

Designs  and  Finish. 


LAMPS 


FROM   8  c.  p.  to  150  c.  p.,  AND 
ANY   VOLTAGE. 


Even   Diffusion 

of  Light  by 

twisted  filament. 


THE  CHEAPEST. 


Send  for  our 

CATALOGUE 

of  Aug.  I,  1890. 


■? 


510-534  West  23d  Street, 

NEW  YORK. 


620  Atlantic  Avenue. 

BOSTON,  MASS. 


217  La  Salle  Street, 

CHICAGO,  ILL. 


WESTERN    ELECTRICIAN. 


January  17,  1891 


IF  YOU  HAVE  A  BATTERY, 

Gravity  or  Leclanche,  oee  the  Delany  Battery 
Strip.  It  prevents  salte  from  creeping,  keeps 
batteries  and  shelves  clean,  prevents  local  action, 
and  prolongs  life  of  battery.  WABRAMTJBl>. 
Per  doz.,  Gravity,  GOc;  Leclanche,  50c. 

PATRICK  B.  DELANY, 

South  Oranee.  N.  J. 


Fiilshrgli  M  Mdal  fool  Co., 

H.  H.  HIPWELL,  Prop. 

Mfrs.  Of  Electric  Specialties  of  Every  Variety, 
TOOLS,  DIES,  Etc. 

203,20i&20GEobiDsonSt,  -  -  Allegheny,  Pa. 


SPEAKINd  TUBES  aid  WHISTLES. 

Oral.  Electric,  Pneumatic,  and  Meclianica) 

ANNUNCIATORS  AND  BELLS. 
W.  R.  OSTRANDER  &  CO., 

2  1 ,  23  and  25  Ann  St.  New  York. 

Factory,  1461  and  1463  DeKalb  Ave.,  Brooklyn,  N.  Y. 
pg*  Send  for  New  Catalogue,  out  August  1st. 

Messrs.  STANLEY  tc  HALL, 

32  &  34  Frankfort  St., 

NEW  YORK. 

It  gives  me  much  pleasure  to  say  that 
in  my  experience  with  your  celebrated  S.  & 
H.  Bell,  I  have  had  the  most  satisfactory 
results;  in  one  case,  out  of  136  bells  in  a 
building,  each  of  which  are  used  several 
times  daily,  there  has  not  been  one  instance 
where  there  has  been  trouble  in  the  two 
years  they  have  been  in  use. 
Yours  truly, 

EMIL    QRAH, 

Toledo,  Ohio. 


PATENT     ^* 


a-fflHllllEii 


Rons  more  Slack  than 
Unperforated  Belts,  hence 
adapted  to  uneven  po^ver 
of  Electric  Railways  and 
for  Electric  Power  in  Gen- 
eral. 


CHAS.  A.  SCHIEREN  &  CO., 


Also  New  York.  Boston, ) 
Fhiladelplila.  S 


PATENTEES  AND   SOLE  1LS.HTIFACTTTKERS, 

46  SOUTH  CANAL  ST.,  CHICAGO.  ILL. 


THE   WESTON  STANDARD 

Voltmeters  and  Ammeters. 


These   instruments   are   the  most 
accurate,  reliable  and  sensitive  port- 
able   instruments  ever    offered.      A 
M     large  variety  of  ranges  to  meet  the 
,7      requirements  of  all  kinds  of  work. 


Sent  for  llMratea  Gatalope. 


ADDBESS 


WESTON  ELECTRICAL  INSTRUMENT  CO., 

114  &  116  William  Street,       Newark,  N.  J. 


BISHOP"  WHITE  CORE  WIRES. 


FOR  INSIDE  << 

WORK  USE 

"ELEOTRIX 

"i-.l^'.^.fA'i^r        THE  ILLINOIS  ELECTRIC  lyUTERIAL  CO.,  339-341  Rookery  BIdg..  CHICAGO. 
THE  TUBES  OF  THE  I MTFR I  OR  CONDUIT  ^  INSULATION  CO. 


99  INCANDESCENT  SNAP-SWITCHES,  CUT-OUTS,  ROSETTES,  SOCKETS, 
INSULATING  JOINTS,  GAS  ATTACHMENTS,  ETC. 


ARE  ESPECIALLY  APPLICABLE  TO 

ELECTRIC  RAILWAY  REQUIREMENTS. 


A  simple  solution  of  the  Wiring  Problem  for  Public  Buildings,  Residences, 

Factories.  Station  Work,  Cars,  Underground  Feeders,  and 

Id  all  places  where  Insulation  la  required. 

For  Ca-talog-ue,  Frico.  I^ist  and.  Oeaera.!  Information.,  Address 


INTERIOR  CONDUITS! 


Indorsed  by  the  leading  Electricians,  Electric 
Light  Companies,  Wiring  Contractors,  Architects, 
Builders  and  Board  of  Fire  Underwriters. 


UNDERGROUND  CONDUITSl^neL^XT=«r^^^^^^^ 


INTERIOR  CONDUIT  <&;  INSULATION  CO., 


16  &  18  Broad  St.,  New  York. 

Edtt'.  H.  Johnson,  President. 


HARTFORD, 
CONN. 


JEWELL  BELTING  CO., 

Manufacturers  of  SHORT  LAP,  PURE  OAK  LEATHER  BELTING. 

Oar  llglit  SouMe  Dynamo   Belts   are   always  made  from  oenters  of  ^rhole 
hides  extra  stretolied. 

iW.  n.  SALISBURY  &  CO.,  Chicago,  III. 
A.  II.  GAKDlMEIi  CO.,  Milwaukee,  WlB. 
TODD  &  STANLEY  CO.,  St.  Lottie,  Mo. 
BNGLISU,  MORSE  &  CO.,  Kaniae  City,  Mo. 
(  Malu  Hcnee,  IndianapoltB. 
E.  C.  ATKINS  &  CO. ,i  Branch  Honee,  Memphle,  Tenn. 
(      "  "      Chattanooga,  Tenn. 

THE    PAISTE   CALENDAR 

-FOH- 


The  manufacturer  of  the  Paiste  Electrical  Specialties 
tried  to  remember  all  who  are  interested  in  electrical  ■work 
and  sent  them  a  fine  engraved  Calendar  for  1891,  on  the  back 
of  which  are  printed  illustrated  pointers  about  their  special- 
ties, a  handy  thing  to  have  in  your  office.  If  yours  did  not 
arrive,  send  postal  and  you  will  receive  one. 

H.  T. 

1201  Market  Street, 


PHILADELPHIA,  PA. 


THE  PAISTE  SPECIALTIES, 

SWITCHES,  CUT-OUTS,  SOCKETS, 

Arc  kept  in  fclock  ami  fur  Bale  by  nil  promfnent  Supply  Ilofcues. 


CIS- 


DsiOH  umm  EO, 

PUSH-BDTTON 


TORRINGTON,  CONN., 

AND 

95  CHAMBERS  STREET,  NEW  YORK. 


Sutscrihe  for  llie  Western  Electrician. 

GET  THE  BEST! 


P.^B. 


INSULATING  COMPOUNDS, 
ARMATURE  VARNISH, 
INSULATING  TAPE. 
INSULATING  PAPERS, 
MANUFACTURED  ONLY  BY 


Tlie  Standard  Paint  Co., 

NEW  YORK,  N.  T. 


RALPH  L.  SHAINWALD 

President. 

59  MAIDEN  LANE. 


EVERY    SATURDAY. 


Vol.  VIII. 
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Edison  Station  at  Des  Moines,  la. 

The  accompanying  cuts  represent  ttie  new 
plant  of  the  Edison  Electric  Light  company  of 
Des  Jloines,  la.  The  dynamo  room,  shown  in 
Fig.  I,  is  well  adapted  to  the  demands  of  the 
company,  and  is  admirably  arranged  and  ap- 
pointed. A  view  of  the  power  house  is  given  in 
Fig.  2. 

The  original  plant  of  the  company  was  the 
first  Edison  station  equipped  in  Iowa.  It  was 
located  in  the  business  center  of  Des  Moines, 
and  for  five   years   supplied   tha'  city  with  in- 


the  front  of  the  building,  and  are  admirably  ar- 
ranged. 

The  street  system  of  the  company  was  rebuilt 
throughout  in  1S89,  and  during  the  last  year 
$20,000  was  expended  in  the  e.vtension  of  the 
system.  The  new  station  was  built  under  the 
personal  supervision  of  J.  A.  Colby,  manager 
and  secretary  of  the  company. 


Telegraph  Lines  In  Chicago. 

AVhile  Supt.  Tubbs  of  the  Chicago   office   of 
the  Western    LTnion    Telegraph    company,    was 


tion  hall  has  already  been  reserved.  The  com- 
mittee expects  that  all  applications  for  space 
will  be  made  at  once,  so  that  proper  arrange- 
ments can  be  made. 


Municipal  Control  of  Electric  Plants. 

"Politicians  are  not  good  men  to  conduct 
business  enterprises,"  remarked  the  superin- 
tendent of  one  of  the  largest  arc  lighting  com- 
panies in  the  country.  He  had  just  been  read- 
ing an  article  in  the  Westerx  Electrici.^n  on 
the  project  of   Mayor  Cregier  to  have    the  city 


candescent   light.     .■Xt   that   time  the   demand 
out:4rew  the  capacity  of  the  plant. 

The  new  station  herewith  illustrated  is  on  the 
river  bank.  Considerable  new  machinery  was 
installed,  and  the  station  now  has  a  capacity 
of  10,000  lights.  It  is  so  arranged,  however, 
that  the  capacity  may  be  greatly  increased,  and 
the  growing  demand  for  incandescent  lights 
leads  the  company  to  believe  that  it  will  soon 
be  called  upon  to  introduce  additional  machin- 
ery. At  present  six  generators  are  employed. 
They  are  operated  by  one  Buckeye  and  two 
high  speed  Williams  engines,  with  vacuum  pump 
attachment. 

The  water  used  is  taken  from  the  river,  fil- 
tered through  cobbles  and  gravel  to  a  large 
cistern,  thence  through  charcoal  filters  to  two 
auxiliary  boilers,  and  from  these  boilers  it  runs 
in  an  absolutely  pure  condition  to  the  boilers 
proper. 

The  switch-boards,  like  everything  about  the 
new  station,  are  of  handsome  design.  Back  of 
the  dynamo  and  boiler  rooms  are  three  store- 
rooms and  a  meter  room.     The   offices  are  in 


EUISON   ELECTRIC   LillHT   STATION    AT    DES   MUINES,    IOWA 

out  of  town  last  week,  one  of  his  assistants  or- 
dered a  gang  of  men  to  replace  several  old 
poles  on  the  North  side  with  new  ones.  While 
the  work  was  in  progress,  City  Electrician  Bar- 
rett learned  of  it  and  notified  the  men  to  quit 
work.  The  poles  were  within  the  dead  line 
and  the  wires  which  they  carried  will  be  placed 
underground  in  the  spring.  The  employe  of 
the  company  who  ordered  the  new  poles  substi- 
tuted, was  not  aware  of  the  fact  that  an  agree- 
ment to  this  effect  had  been  reached.  The 
Western  Union  and  Telephone  companies  have 
placed  a  large  number  of  wires  under  ground 
during  the  last  year. 


National  Electric  Light  Association. 

The  electrical  exhibition  to  be  made  at  Provi- 
dence in  connection  with  the  convention  of  the 
National  Electric  Light  association  February 
17,  18  and  ig,  promises  to  be  unusually  inter- 
esting. Gen.  C.  H.  Barney  of  New  York,  of 
the  committee  on  exhibits  and  transportation, 
reports  that  nearly  all  the  space  in  the  exhibi- 


engage  in  commercial  lighting.  Continuing,  he 
said:  "The  men  engaged  in  municipal  poli- 
tics to-day  are  not,  as  a  rule,  capable  of  man- 
aging any  business  enterprise  that  rises  above 
the  level  of  a  barroom.  Not  one  business 
man  in  five  hundred  in  the  city  of  Chicago 
would  trust  these  local  politicians  in  any  private 
venture,  yet  these  fellows  have  the  audacity  to 
assume  that  they  can  conduct  immense  busi- 
ness enterprises.  The  fact  of  the  matter  is 
they  care  nothing  for  the  'dear  public'  notwitn- 
standing  all  their  protestations  and  honeyed 
words.  They  are  contemplating  a  raid  of 
magnificent  proportions  on  the  public  treasury. 
It  is  a  desire  to  secure  public  pap  and  political 
strength  that  is  at  the  bottom  of  all  this  agita- 
tion for  the  change." 

Any  person  who  has  had  experience  in  local 
politics  will  appreciate  the  force  of  these  re- 
marks. They  are  specially  applicable  to  the 
city  of  Chicago  where  every  department  of  im- 
portance is  permeated  with  politics,  thereby 
greatly  hampering  public  service.  The  people 
of  Chicago  are  beginning  to  realize  the  signifi- 
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cance  of  placing  additional  power  in  the  hands 
of  incompetent  men,  and  a  revulsion  of  feeling 
is  becoming  apparent.  The  burden  of  taxation, 
already  very  heavy,of  course  would  be  increased. 
The  political  bosses  will  require  munificent  re- 
ward for  delivering  the  public  from  the  grasp 
of  corporations.  Of  course  these  statesmen, 
patriotic  though  they  be,  cannot  serve  the  pub- 
lic free  of  charge.  At  any  rate,they  have  always 
demanded  adequate  compensation  for  their  ser- 
vices, and  they  will  not  now  depart  from  the  rule. 
In  view  of  these  facts  it  is  a  wonder  that  the 
people  would  seriously  contemplate  for  a 
moment  such  a  preposterous  scheme.  It  is 
earnestly  to  be  hoped  that  they  will  be  brought 
to  a  realization  of  the  true  state  of  affairs 
before  they  allow  themselves  to  be  plunged  in- 
to the  evils  of  communistic  management  of  pri- 
vateenterprises.  But  Chicago  is  not  the  only  place 
where  Bellamy's  rainbow  reforms  are  seriously 
considered.  New  Haven  has  a  mayor  who 
seems  desirous  of  securing  notoriety  similar  to 
that  which  Mayor  Cregier  has  been  seeking. 
This  last  disciple  of  Bellamy  agrees  with  Mayor 
Cregier  "that  all  works  of  a  public  nature, 
carried  on  mainly  within  the  bounds  of  a  muni- 


Chicago  Telegraphers'  Reception. 

Years  ago  the  telegraphers  of  Chicago  made 
it  their  custom  to  give  an  annual  ball.  These 
gatherings  were  attended  by  knights  of  the  key 
from  the  cities  and  towns  surrounding  Chicago, 
and  were  very  enjoyable  affairs.  It  has  been 
decided  to  revive  the  custom,  and  the  fraterni- 
ty will  give  a  ball  at  the  Second  Regiment 
Armory,  Chicago,  Friday  evening,  Feb.  6th. 
The  following  committees  are  in  charge: 

Reception  Committee:  W.  ].  Lloyd,  H.  G. 
McGill,  F.  J.  Norris,  G.  W.  Felton,  H.  S.  Wa- 
ters, Henry  Behl,  J.  B.  Inman,  E.  S.  Patten,  J. 
C.  Barclay,  E.  A.  Patterson,  F.  T.  Mullen,  D. 
S.  Anderson,  Chas.  Matthias,  W.  R.  Halligan, 
M.  D.  Mason,  N.  W.  Watson,  W.  A.  Wallace, 
Thos.  Burke,  M.  McCuUoch. 

Committee  of  Arrangements:  N.  M.  Kent, 
Jos.  Laird,  F.  M.  Crittenton,  W.  A.  Dillon,  W. 
H.  Mills,  John  Savoy,  J.  J.  Burke,  C.  H.  Finley, 
J.  S.  McCurdy,  B.  F.  Maloney. 


Electricity  in  Agricultural  Work. 

As   an   agent   for  the   distribution  of  power 
electricity  has  found  its  way  into  almost   every 
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cipality,  and  for  the  purpose  of  supplying  the 
inhabitants  with  certain  daily  requirements  of 
civilized  life,  and  requiring  special  rights  of 
eminent  domain  to  distribute  their  products 
should  be  owned  and  operated  by  the  people, 
and  in  the  sole  interest  of  the  people."  In  order 
to  enable  New  Haven  to  go  into  the  gas  and 
electric  lighting  business,  and  to  own  and  run 
the  bobtail  cars,  he  would  borrow  the  necessary 
capital  "on  city  bonds,  at  low  interest  and  dis- 
tant maturity."  This  is  in  pursuance  of  the 
J'ellamistic  scheme  as  outlined  in  the  "First 
Steps  toward  Nationalism."  The  mayor  in  ad- 
dition to  advocating  municipal  control  of  elec- 
tric and  gas  plants,  horse  cars,  etc.,  wants  muni- 
cipal bands  of  good  musicians  to  play  tunes  in 
the  public  parks.  "There  are  no  influences," 
remarks  the  mayor,  "so  potent,  beneficent  and 
economical  as  music  'to  drive  dull  care  away, 
and  soothe  the  weary." 

If  the  mayors  of  Chicago  and  New  Haven 
would  confine  their  demands  to  public  music 
there  would  be  much  less  cause  for  complaint, 
The  corporations  now  assailed  would  undoubt- 
edly be  willing  to  furnish  bands  to  |)lay  before 
the  residences  of  the  chief  magistrates  of  all 
large  cities  if  they  would  be  permitted  to  con- 
duct their  business  m  peace. 


Wilson,  N.  C,  will  issue  bonds  for  $i5,iw<jfor  the  erec- 
tion  of  an  electric  liglit  plant. 


branch  of  industry.  One  of  the  encroachments 
of  the  electric  motor  is  in  the  domain  of  the 
farmer.  The  cuts  illustrate  machinery  by 
which  it  is  proposed  to  reduce  farm  labor  to  a 
minimum.  The  plan  proposed  by  E.  M.  Bent- 
ley  of  New  York,  the  inventor,  is  to  equip  a 
farm  with  what  he  calls  an  electric  agricultural 
system  which  consists  of  an  electric  generator 
supplying  conductors  hung  across  the  fields  and 
so  arranged  that  a  current  may  be  drawn  off  to 
actuate  electrical  agricultural  implements. 

Referring  to  the  cuts.  Fig.  i  represents  the 
general  arrangement  of  the  conductors,  Figs.  2 
and  3  show  the  electric  mowing  machine 
and  the  plow.  Fig.  4  shows  the  arrangement  of 
the  traveling  cross  conductors  whicli  supply 
current  directly  to  the  implements. 

In  Fig.  I,  //  and  B  are  two  main  conductors 
e.xtcnding  along  a  farm  or  other  large  district. 
The  lines  C  represent  transverse  wires  hung 
along  the  edges  of  definite  fields  or  districts.  It 
is  intended  that  these  wires  C  shall  be  readily 
removable  from  their  supporting-posts  by  being 
provided  at  intervals  with  sockets  adapted  to  fit 
pinions  on  the  ends  of  the  posts.  Where  the 
wires  C  connect  with  the  main  wires,  switches 
.£■  are  provided,  by  which  each  wire  can  be 
connected  with  either  A  or  B.  Each  mowing 
machine  or  plow  carries  a  trolley  pole  with  two 
contact  wheels,     In    Fig.  2   the   rotary  motion 


of  the  motor  is  converted  into  a  reciprocating 
motion  which  is  communicated  to  the  knives  of 
the  machine  by  a  train  of  gearing.  The  motor 
itself  is  supported  at  one  end  upon  the  axle  and 


FIG.   I.      ELECTRICITY   IN   AGRICULTURAL  WORK. 

at  the  other  end  on  a  spring  on  a  steering-wheel, 
so  as  to  have  a  flexible  bearing. 

In  Fig.  3  the  motor  is  geared,  as  shown,  to 
the  wheels  by  means  of  spur  and  bevel  gears. 


FIG.     2.      ELECTRICITY    IN   AGRICULTURAL   WORK, 

The  motor  is  also  geared  to  a   sprocket,  which 
actuates  a  chain,   carrying  a  series   of    plows. 


FIG.    3.      ELFCTKICITY    IN    AGRICULTURAL   WORK. 

These  plows  are  supported  from  the  chain  by  a 
spring,  and  are  adjustable  vertically  by  a  screw. 
'I'he  plows  come  around  in  succession,  and  as 
the    machine  is  constantly  advancing,  each  one 
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takes  hold  in  the  earth  at  a  point  somewhat  in 
advance  of  the  previous  one.  They  are  set  at 
an  angle  to  the  chain,  so  that  the  furrows  will 
be  at  an  angle  to  the  line  of  forward  movement 
of  the  machine. 

It  will  be  seen  that  the  resistance  offered  by 
the  earth  to  the  plows  is  taken  up  by  flanges 
on  the  wheels  of  the  implements,  which  press 
into  the  ground  and  prevent  side  movement  of 


FIG.   4.      ELECTKICITY 

the     vehicle.       The     plows     are 

vehicle  so  that  the  wheels  will  have  a  hard 

cut  surface  of  ground  on  which  to  ride. 


IN   AGRICULTURAL  WORK. 

plows     are    behind     the 


Improved    Vault  for  Electric   Subways. 

The  fact  that  explosions  are  constantly  oc- 
curring in  electric  subway  systems  in  cities 
where  the  ground  is  more  or  less  impregnated 
with  gas,  has  brought  to  mind  most  forcibly 
the  great  necessity  of  making  the  conduits  and 
vaults  ai  nearly  gas-tight  as  possible.  One  of 
the  most  recent  attempts  to  produce  a  vault 
which  would  prevent  the  infiltration  of  gas  is 
illustrated  in  the  cut. 

The  construction  of  the  wails  and  the  arrange- 
ment of  the  vault  covers  will  be  readily  com- 
prehended. The  vault  proper  is  built  in  the 
following  manner:  A  layer  of  Portland  or 
Rosendale  cement  mixed  with  sand,  gravel  or 
broken  stone,  is  first  placed  in  the  bottom  of 
the  e.xcavation.  Upon  this  base  a  layer  of  pitch 
or  asphaltum  is  then  spread.  This  coating  in  a 
plastic  state  is  run  in  and  becomes  compact  and 
homogeneous. 

The  double  side  brick  walls  are  next  built  so 
as  to  leave,  as  shown,  space  between  them. 
Into  this  space  is  poured  and  allowed  to  harden, 
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pitch  or  asphaltum.  The  inner  and  outer 
side  walls  are  braced  by  tie-plates,  as  is  clearlj 
indicated. 

This  vault  was  designed    by  VV,  H.    Hart  of 
Brooklyn,  N.  Y. 


Railroad  Rates  to  Electric  Light  Conven- 
tion. 

B.  F.  Kiiapp,  secretary  of  the  Central  Trafric  association, 
has  authorized  a  rate  of  one  and  a  third  fare  for  round  trip 
licl<ets  for  those  who  intend  to  start  from  Chicago  to 
attend  the  Providence  convention  of  the  National  Electric 
f.ight  association.  The  fares  to  I*rovidence  by  three 
routes  are  as  follows:  All  rail  via  New  York,  $24.30;  rail 
to  New  V'ork  and  steamer,  $22.50;  all  rait  via  Albany  and 
Springfield.  $22.  Those  who  secure  certificates  at  Chicago 
will  be  entitled  to  return  fares  at  one-third  the  rales  men- 
tioned. 


Smith  Street  Lamp  Hood. 

The  lamp  hood  shown  in  the  cut  is  not  unlike 
other  devices  of  its  class  in  general  appearance. 
Particular  advantages  are  claimed  for  it  in  point 
of  strength  and  finish.  As  it  is  intended  mainly 
for  outside  use,  the  hood  is  substantially  made 
to  stand  wind  and  weather.  The  under  side  of 
the  hood  is  a  glazed,  convex  reflector.  The 
lamp  is  closely  held  at  the  center,  and  the  light 
is  thus  reflected  laterally  as  well  as  downward. 
Its  weight  being  small,  it  can  be  extended  some 
distance   from  side  posts   by  the  use  of  a  small 
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iron    rod.     The    device    is  introduced  by  the 
Electrical  Supply  company  of  Chicago. 


The  Robertson  Carbon   Protector. 

The  cut  shows  an  ingenious  device  for  pro- 
tecting carbons  and  carbon  rods  from  the  effects 
of  sleet  and  snow.  The  protector  is  made  of 
galvanized  sheet  iron  and  japanned,  and  is 
strong  enough  to  withstand  a  great  deal  of 
hard  usage. 

At  the  bottom  is  an  extension  feature  that 
permits  the  adjustment  of  the  protector  to 
almost  any  size  of  lamp.  The  cut  shows  one 
side  thrown  up  to  allow  the  trimmer  to  give  the 
lamp  necessary  attention.  The  lower  flange  is 
also  shown  partly  extended.  Several  hundred 
of  these  protectors  which  have  been  in  use  in 
Minneapolis  for  some  time,  it  is  said,  have  given 
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perfect  satisfaction.  The  device  can  also  be 
used  as  a  spark  arrester.  The  Central  Electric 
company  of  Chicago  is  introducing  the  protec- 
tor. 


Litigation  over  Electric  Poles  in  Chicago. 

The  Chicago  city  law  department  has  insti- 
tuted proceedings  against  the  Hyde  Park  Tele- 
graph &  Electric  f-ight  company  to  compel  the 
latter  to  remove  the  poles  and  wires  recently 
put  up.  It  will  be  remembered  that  the  com- 
pany secured  a  franchise  from  the  Hyde  Park 
trustees  before  annexation.  In  November  it 
applied  to  the  commissioner  of  public  works  for 


a  permit  to  erect  poles  in  Hyde  Park,  and  per- 
mission was  refused  until  what  purported  to  be 
a  copy  of  the  ordinance  was  placed  in  the 
hands  of  the  commissioner.  This,  on  its  face, 
gave  the  company  the  right  to  use  the  streets', 
and  the  permit  was  issued.  The  company  im- 
mediately put  a  large  force  of  men  to  work  and 
erected  forty  miles  of  line  or  about  i,oco  poles 
on  the  main  streets  and  avenues.  It  was  then 
discovered,  it  is  alleged,  that  the  copy  of  the 
ordinance  submitted  to  the  commissioner  had 
been  altered  and  the  material  words,  "with  the 
consent  of  the  property  owners"  eliminated. 
When  the  city  attempted  to  stop  the  work  the 
company  secured  an  injunction,  put  on  more 
men  and  finished  the  work.  The  city  now 
seeks  to  have  the  poles  removed  by  order  of  the 
court. 


Trolley  Wire  Tighteners. 

The  cuts  illustrate  devices  for  taking  up  slack 
in  overhead  electrical  conductors.  These 
fixtures  were  designed  by  David  Mason  of  New 


FIG.    I.      TROLLEY   WIRE  TIGHTENER. 

York,  and  are  intended  more  particularly  for 
service  on  electric  railways  employing  over- 
head conductors.  In  Fig-  i  a  small  drum  is 
mounted  on  a  pin  set  in  the  case  or  cover  for 
the  device  at  right  angles  to  the  length  of  the 
trolley  wire.  The  wire  is  carried  around  the 
barrel  and  is  held  in  place  by  a  pin  set  in  the 
periphery  of  the  drum,  around  which  the  loop 
of  the  wire  passes.  Each  end  of  the  drum 
is  provided  with  a  beveled  cog,  which  meshes 
with  a  horizontally  disposed  worm.  The 
shaft  of  the  worm  is  extended  to  the  out- 
side of  the  casing,  where  it  is  formed  with 
an  angular  head  to  receive  a  key.  By  means 
of  this  key  the  worm  may  be  turned  in  a  direction 
either  to  wind  or  unwind  the  wire. 

Fig.  2  is  a  device  designed  to  be  used  for  the 
same  purpose  as  the  one  just  described. 

In  this  tightener  the  trolley  wires  are  attached 
to  the  ends  of  two  protected  arms.  A  bolt  and 
spring  arranged  as  shown  at  the  upper  ends  of 
arms  furnish  means  of  adjustment. 


Electrical  Fire  Kindler. 

A  device  for  lighting  a  fire  and  operating  an 
alarm   gong    has    recently    been    constructed 


FIG.    2.      TROLLEY   WIRE  TIGHTENER. 

by  A.  B.  Cross  of  Concord,  N.  H.  While  the 
fire  kindler  is  not  strictly  speaking  a  novelty,  it 
is  said  to  work  quite  efficiently.  Mr.  Cross 
writes  that  in  operating  his  device  he  employs 
two  cells  of  open  circuit  battery  which  have  an 
e.  m.  f.  of  about  one  volt  each.  This  battery 
feeds  two  electric  bells,  the  alarm  clock  and  the 
fire  kindler.  The  clock  closes  the  circuit  at  any 
hour  at  which  it  is  set  and  strikes  both  bells  till 
the  fire  is  burning.  The  kindlers  are  made  as 
follows:  A  notch  is  made  in  a  small  piece  of 
wood  and  in  this  a  few  grains  of  powder  are 
laid.  A  short  piece  of  small  fuse  wire  about 
one-half  inch  long  is  laid  in  the  notch,  and  is 
attached  to  tlie  circuit  by  a  small  tack  at  each 
end,  A  small  wad  of  oily  waste,  paper  or  other 
inflammable  substance  is  placed  on  the  wire  or 
wrapped  around  it.  Care  is  taken  in  selecting 
the  fuse  wire  not  to  have  it  too  large,  for  the 
current.    One  and  one-half  ampere  wire  may  be 
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used.  A  light  bare  copper  wire  is  run  from  the 
fuse  to  thecurrentwirejust  outside  of  the  stove. 
Five  inches  of  copper  wire  and  one-half  inch  of 
fuse  wire  are  burned  to  make  one  fire. 


Telephone  in  Torpedo  Work. 

Perhaps  the  most  interesting  part  of  the 
equipment  of  a  modern  warship  is  its  torpedo 
boat  apparatus.  To  the  perfection  of  these  de- 
structive little  craft  naval  experts  are  giving 
the  closest  attention.  In  their  management  no 
little  electrical  apparatus  is  used.  An  interest- 
ing application  of  the  telephone  in  connection 
with  torpedo  work  is  represented  in  the  cut. 

The  illustration  represents  a  scene  on  a 
French  warship,  where  the  officer  in  charge 
directs  from  his  station  the  launching  and  aim- 
ing of  the  torpedo.  An  attendant  by  the  side 
of  the  officer  has  attached  to  his  ears  a  tele- 
phone which  keeps  him  in  communication  with 
the  men  who  are  manipulaiing  the  launching 
tube  through  which  the  missile  slides  from  the 
vessel  on  its  journey  -of  destruction.  The 
movements  of  the  tube  are  indicated  by  an  in- 
strument which  the  officer  has  before  him.  He 
can  obtain  through  the  sights  the  precise  direc 
tion  which  he  wishes  the  torpedo  to  take,  and 
by  communicating  through  the  telephone  to  the 


act  shall  not  be  construed  to  entitle  any  person 
who  served  in  such  military  telegraph  corps  to 
any  pay  or  allowances  to  which  he  was  not  pre- 
viously entitled,  nor  to  entitle  him  to  recogni- 
tion as  an  integral  part  of  the  army  or  navy  of 
the  United  States  during  such  civil  war." 

This  question  has  been  under  consideration 
for  a  long  time  and  Congress  has  repeatedly 
been  petitioned  to  acknowledge  the  services  of 
the  telegraph  corps.  This  is  the  first  time  this 
contingent  of  the  army  has  received  any  recog- 
nition. The  members  of  the  telegraph  corps 
are  not  satisfied  with  this  measure,  however, 
and  they  will  endeavor  to  have  it  amended  in 
the  Senate,  eliminating  the  last  two  lines  by 
which  they  are  denied  recognition  as  an  integral 
part  of  the  army  and  navy. 

Salt  on  Street  Railway  Tracks. 

The  use  of  salt  on  the  tracks  of  street  rail- 
ways operated  by  electricity  is  opposed  by  the 
owners  of  fast  horses  and  draymen.  The  com- 
panies claim  that  it  is  necessary  to  use  salt  to 
keep  the  tracks  clear  of  snow  and  ice;  other- 
wise they  would  be  unable  at  times  to  operate 
their  cars  in  winter  and  put  the  public  to  the 
inconvenience  of  serious  delays. 

The  opponents  of  the  present  method  of 
clearing  the  tracks  have  succeeded    in    securing 
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men  in  charge  of  the  torpedo  he  can  direct  the 
tube  in  the  proper  position.  At  the  moment  that 
the  tube  is  properly  pointed  simple  pressure  on 
a  button  causes  it  to  start  on  its  journey  to- 
ward the  object  which  it  is  launched  to  destroy. 


Legislation   for    the  Military  Telegraph- 
ing Corps. 

The  House  of  Repfesentalives  last  week 
passed  a  bill  for  the  relief  of  telegraph  operators 
who  served  in  the  war  of  the  rebellion,  in  which 
"the  secretary  of  war  is  authorized  and  requested 
to  prepare  a  roll  of  all  persons  who  served  in 
the  operation  of  military  telegraph  lines  during 
the  late  civil  war,  and  to  issue  to  each, upon  appli- 
cation, unless  it  ap|iears  that  his  service  was  not 
creditably  performed,  or  to  the  representatives 
of  those  who  are  dead,  suitable  certificates  of 
honorable  service  in  the  military  telegraph 
corps  with  the  army  or  navy  of  the  United 
States,  stating  the  .service  rendered,  the  length 
of  such  service,  the  dates,  as  near  as  may  be, 
between  which  such  service  was  performed,  and 
the  assimilated  rank,  if  any  they  held  by  general 
or  special  orders  of  the  commanding  officers 
under  whom  they  served,   provided,  that   this 


the  opinion  of  two  prominent  medical  authori- 
ties, to  the  effect  that  the  mi.xture  of  salt  and 
snow  is  not  only  a  nuisance,  but  injurious  to  the 
health  of  the  people.  It  is  alleged  that  the 
breathing  of  the  air  charged  with  the  exhala- 
tions from  the  combination  predisposes  the 
human  system  to  attacks  of  pneumonia.  The 
subject  will  undoubtedly  receive  careful  atten- 
tion, as  it  is  one  of  great  interest  to  electric 
companies.         

The  World's  Fair. 

At  the  headquarters  of  the  World's  Fair  com- 
missioners, it  is  expected  that  Director  General 
Davis  will  appoint  the  head  of  the  electrical  de- 
partment within  the  next  week.  This  depart- 
ment has  not  been  organized  as  yet,  and  elec- 
trical engineers  throughout  the  country  and 
manufacturers  of  electrical  apparatus  are  desir- 
ous of  knowing  what  provision  is  to  be  made 
for  their  exhibits.  The  electrical  fraternity 
generally  is  anxious  to  have  the  department 
organized  and  the  work  begun. 


Fort  Worth,  Tex.,  capitalists  have  arranged  to  construct 
an  electric  railway  at  Trospect  Heights. 


Kensington    &    Knightsbridge     Storage 
Battery  Plant,   London. 

The  Queens  Terrace  Mews  storage  battery  station  illus- 
trated in  the  diagrammatic  cuts  is  a  branch  of 
the  Kensington  station  of  the  Kensington  & 
Knightsbridge  Electric  Lighting  company  of  Lon- 
don. It  is  distant  from  the  latter  main  station  about 
800  yards.  These  distant  batteries  can  be,  if  desired, 
charged  in  parallel  with  the  home  batteries,  or  they  can  be 
charged  in  the  morning,  and  be  discharged  into  the  network 
when  required.  One  of  the  advantages  found  by  having 
more  thaji  one  pair  of  batteries  attached  to 
the  system,  at  points  tolerably  wide  apart, 
is.  that  the  effect  of  the  regulating  movement 
of  switching  in  an  extra  cell,  which  would  show  a 
difference  of  two  volts  on  the  lamps,  is  partly  neutralized 
by  the  distant  battery.  Consequently,  if  such  a  regulating 
movement  is  made  at  Kensington,  instead  of  an  alteration 
of  two  volts  for  the  whole  circuit,  an  alteration  of  only 
half  a  volt  is  perceptible;  and  when  the  regulation  is  also 
made  at  the  distant  point,  another  sudden  change,  not  ex- 
ceeding half  a  volt,  is  perceptible. 

Figure  I  is  a  plan  showing  the  position  of  the  switch- 
board and  cells.     Figure  2  is  a  section  at  .-1.  B, 

The  large  doors  shown  at  the  right-hand  end  of  the  plan. 
Fig.  2,  allow  goods  to  be  brought  in,  and  the  platform  is 
arranged  at  such  a  height  that  cells  can  be  easily  taken  out 
underneath  it.  Upstairs  there  are  a  couple  of  rooms,  one 
used  as  an  office  and  meter-room,  and  here  a  record  is  kept 
of  the  exact  condition  of  each  cell,  forming  an  accurate 
history  of  the  performance  of  each.  The  room  above  is 
used  as  a  shop  for  repairing  meters.  Perfect  quiet  and 
freedom  from  the  vibration  of  machinery  is  here  obtained. 
The  system  of  supply  adopted  by  the  company  may  now 
be  called  a  modified  "three-wire  system,"  in  that  only 
one  dynamo  working  to  220  volts  is  used.  The  two  out- 
side conductors  of  the  system  are  bridged  by  two  batteries 
of  accumulators  arranged  in  series,  the  regulating  cells 
being  at  the  outside  ends,  and  the  third  wire  of  the  system 
proceeding  from  the  middle  point.  The  whole  of  the  dis- 
trict is  laid  with  the  ordinary  three-wire  network,  and  feed- 
ers; the  latter  consisting  of  a  pair  of  wires  only,  are  laid 
from  the  switch-board  in  the  generating  station  to  the  dis- 
tribution points  in  the  network.  The  advantages  of  this 
distribution  consist  in  the  introduction  of  regulating  re- 
sistances into  each  feeder.  The  house  connections  under 
this  system  are  made  very  simple.  A  hole  is  bored  in  the 
culvert  directly  underneath  the  cover  of  the  surface-box, 
and  a  pair  of  highly  insulated  wires  are  passed  through, 
the  ends  being  bared,  and  simply  clamped  on  to  their  re- 
spective conductors.  This  is  always  effected  at  one  of 
the  surface-boxes,  of  which  one  is  opposite  every  other 
house,  so  that  every  separate  house  can  always  be  con- 
nected with  the  surface-bo.x.  The  mains  leave  the  gener- 
ating station  by  a  subway  in  which  a  man  can  walk  for 
some  distance  upright,  and  are  then  led  into  culverts,  such 
as  are  shown  in  Figs.  3  and  4.  They  are  built  of  various 
heights,  according  to  the  space  available  under  the  foot- 
ways; in  cases  where  there  are  no  vaults,  they  are  usually 
made  ift.  6in.  deep,  but  they  can  be  cut  down  to  ijin  where 
necessary.  If  there  is  not  sufficient  room  (  ven  for  this, 
wrought  iron  pipes  are  laid.  The  width  of  the  culvert  de- 
pends upon  the  number  of  mains  which  are  to  be  laid  in  it. 
The  ground  is  first  dug  out,  rather  deeper  than  is  required 
for  the  culvert,  and  a  layer  of  concrete  about  a  couple  of 
inches  thick  is  thrown  in  to  form  the  bottom.  A  wood 
frame,  the  outside  measurements  of  which  are  the  inside 
dimensions  of  the  culvert,  is  then  fixed  in,  leaving  about 
6in.  on  each  side  to  be  filled  in  with  concrete,  and  when 
one  length  is  set  the  boards  are  taken  out  and  the  face  of 
the  concrete  is  rendered  with  cement,  and  in  cases  where 
the  culvert  passes  over  vaults  the  bottom  and  the  sides  for 
a  height  of  2in.  up  are  coated  with  pitch,  to  prevent  any 
small  quantity  of  water  which  may  find  its  wav  inlo  the 
culvert  from  passing  through  to  the  vaults.  The  cover 
consists  of  \'ork  stone.  2  in.  thick,  laid  on  with  cement. 
The  distance  between  the  training  boxes  depends  upon 
the  straightness  of  the  street,  and  upon  the  distance  be- 
tween side  streets.  It  has  been  found  that  a  length  of  200 
yards  can  be  dealt  with,  provided  it  is  a  straight  run.  The 
distance  between  the  supporting  insulators  depends  upon 
the  length  of  frontage  of  the  houses  and  the  depth  of  the 
culvert  in  the  first  place,  because  a  box  is  placed  between 
every  alternate  pair  of  houses  to  avoid  the  necessity  of 
taking  up  the  pavement  to  make  house  connections,  and 
the  insulators  are  always  placed  under  these  box  covers  in 
order  to  provide  easy  access  for  repairs,  or  for  increasing 
the  section  of  copper;  and  in  the  second  place,  if  there  is 
a  deep  culvert  and  no  necessity  (or  a  number  of  house  con- 
nections, such  as  when  passing  a  large  building,  the  insu- 
lators can  be  placed  further  apart  without  allowing  the 
copper  to  come  too  near  the  bottom  of  the  culvert  in  the 
center  between  the  supports. 

The  mains  are  brought  into  each  house  from  the  boxes 
mentioned,  and  are  led  into  a  cast  iron  box  containing  the 
company's  main  cut-out,  the  house  mains  being  brought 
into  the  other  end  of  the  box;  the  cables  are  protected 
where  they  enter  the  box  by  thick  rubber  washers,  and  the 
base  of  the  main  cut-out  is  made  of  specially  glazed  porce- 
lain which  carries  the  bolts  and  nuts  which  hold  the  cut-out 
itself;  the  latter  is  made  of  thin  wire  soldered  into  thick 
brass  washers  at  each  .end  in  order  to  make  certain  of  good 
contact. 

On  referring  to  Figs.  3  and  4,  it  will  be  seen  that 
wooden  cross-bars  are  let  into  the  sides  of^the  culvert;  the 
bars  are  treated  with  creosote  and  support  glass  insulators, 
upon  which  rest  the  bare  copper  strips  which  form  the  con- 
ductors; these  bars  occur  at  about  every  So  feet  where 
house  connections  are  not  re([uired.  and  over  each  is  placed 
a  cast  iron  cover  to  allow  of  inspection. 

Alternating  with  the  ordinary  insulator  boxes  are  strain- 
ing-up  boxes,  in  which  the  joint  is  made  between  two 
lengths  of  copper  strip,  and  it  is  strained  up  so  as  to  allow 
of  only  slight  sag. 

The  copper  strip  used  is  tin.  wide  by  }4in.  thick.     The 
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illustrations  show  the  method  adopted  under  sidewalks, 
those  under  the  roadway  are  larger  and  different.  The 
mode  of  connecting  the  iron  pipes  to  culverts  is  shown  in 
Figs.  3  and  4,  and  the  cable  is  drawn  in  and  connected  to 
the  strip  by  screws. 


for  feeders,  and  one  for  potential  leads,  and  one  spare  for 
repairs.  (3)  A  24in.  culvert  or  nine  pipes,  three  for  dis- 
tributing, four  for  feeders,  one  for  potential  leads,  and  one 
spare  for  repairs.  The  wrought  iron  pipes  are  coated  with 
composition  to  prevent  corrosion,  and  the  cables  are  made 


FIG.    I      KENSINGTON  AND  KNIGHTSBRIDGE  STORAGE  BATTERY  PLANT— PLAN  SHOWING  POSITION  OF  SWITCH-BOARD 

AND  CELLS. 

The  mainsj'are  laid  down  both  sides  of   the  street,  and  by  Messrs.  Henley's   Telegraph   "Works,  with  vulcanized 

are  of  three  sizes,  according  to  the  number  of  conductors.  rubber  insulation  of  high  quality.     In  this  case  the  pipes 

(i)  Distributing   mains,  which    form  a  complete   network  are  laid   in  short   lengths  when   passing  houses,  so  that 

over  the  whole  area;    these  are  coupled  at  all  points  where  boxes  can  be  fixed  in  the  same  manner  as  with  the  culverts, 

any  two  lines  cross,  and  in  the  case  of   long  streets  there  and  to  prevent  the  necessity  for  cutting  pipes  to  make  con- 


KENSINCTON  AND  KNIGHTSBRIDGE  STORAGE  liATTBRY  PLANT 


are  extra  crossings  laid  down  for  the  purpose  of  balancing 
the  pressure;  these  distributing  mains  consist  of  three  con- 
ductors, the  sectional  area  of  copper  being  in  propor- 
tion to  the  work  to  be  done  in  tach  section,  and  the 
third  or  m  ddle  conductor  s  half  the  s'  e  of  the  t  \o  outside 


nections.     The  covers  of  the  boxes  are  of  cast  iron,  filled 
with  concrete  or  asphalt. 

One  of  the  house  oiains  is  cut  at  any  convenient  part  of 
the  circuit  for  the  purpose  of  connecting  the  meter,  which 
is  mounted  on  insulators.     The  meters  are  tested  and  reg- 


Crou  SeclwH  of  Stratatng^  Box.       Orou  SecHon  of  tnnialor   Box.    Onu  Seetwn  of  Sira\mng  up  Box.   I     Crois  Section  of   Inmiator  Box. 

SECTION  of'  r.r  culvert.  seotion  if  r.a*  cuLveirr. 

ri<;.   3.      KENMNGTON  AND  KNIGHTSBRIDGE  STORAGE  HATTRRV  PLANT. 

ones.     (2)     Distributing  mains   and  one   pair  of   feeders.       ulated  In  the  stations  before  being  sent  out  on  the  circuit 


(3)  Distributing  mains  and  two  pairs  of  feeders,  or  one 
pair  of  feeders  and  one  pair  of  charging  mains  for  distant 
batteries. 

The  construction  is  as  follows:     (i)     A  I5in.  culvert,  or 


the  Aron  meters  being  timed  for  a  week  or  ten  days,  as 
well  as  being  tested  with  various  currents,  the  latter  being 
the  only  test  required  by  the  Chamberlain  and  Ilookham 
meters.     After   being  fixed    in  position  the  Aron   meters 


toHeiTUDmAi  seotiOH  op  ikbulator  box. 


LOHQITUOINAL    SEOTIOH    OT    OTRAININfl-UP    SOX 
SHOWIH    ffTRIP   JWHED    TO    GABLE. 


FIG.  4. 


KF,NSINGTON  AND  KNIGIITSFIRnxiK  SlOkAf.K  CA  I 


three  pipes  at  crossings,  or  five  pipes  in  main  runs.  Three 
of  these  are  for  distributing  mains,  one  for  potential 
leads,  and  one  spare  for  repairs,  (2)  A  2oin.  culvert  or 
seven  pipes,  three  of  which  arc  for  distributing  mains,  two 


arc  again  tested  for  time,  in  case  of  any  alteration  having 
been  made  owing  to  the  difference  in  position. 

The  time  kept  by  the  two  clocks  is  a  matter  which  can 
be  tested  under  ordinary  working  conditions  so  that  should 


any  error  arise  in  this  way  it  is  soon  found  out,  but  so  long 
as  the  meters  are  kept  in  good  order,  it  is  a  matter  of  very 
rare  occurrence  to  find  even  an  error  of  three  or  four  per 
cent. 

The  method  of  testing  adopted  after  the  meters  are  at 
work  is  to  select  a  time  when  no  current  is  required  for 
one  or  two  hours;  the  meter  is  then  cut  out  of  the  circuit, 
nad  is  allowed  to  run,  and  note  is  taken  not  so  much  of  the 
registration  on  the  dial  but  of  the  position  of  the  second 
hands  at  the  side.  In  this  way  ihe  number  of  swings  of 
the  pendulum  which  one  clock  gains  or  loses  against  the 
other  in  a  given  time  can  be  arrived  at,  and  any  error  set 
right.  To  show  how  exact  a  test  can  be  made  in  this 
way,  for  example,  when  the  meter  is  tested  in  the  works  a 
constant  is  obtained  which  shows  the  quantity  of  elec- 
tricity represented  by  an  advance  per  figure  in  the  dial  thus: 

Advance  registered  X- 096  =  1  Board  of  Trade  unit. 

\Vhich  would  represent  about  15  oscillations  of  the  pen- 
dulum. Meters  are  rented  to  customers  prices  ranging  from 
$5  to  ^9,  according  to  the  size. 

The  company  supplies  electric  light  to  284  customers. 
There  are  connected  to  its  two  central  stations  and  the  bat- 
tery station  about  25,000  S  candle  power  lamps.  The  main- 
tenance of  the  storage  batteries,  it  is  claimed,  will  not  cost 
it  over  S  or  9  per  cent. 

The  current  is  charged  for  at  the  rate  of  8  pence  per 
Board  of  Trade  unit  (looo  watt-hours),  and  the  cost  of 
generation  according  to  the  contractors  2,02  pence,  includ- 
ing coal,  water,  labor,  stores  and  superintendence.  This 
aggregate  is  for  engine  room  charges  only,  and  excludes 
salaries,  wages  in  connection  with  disiiibution,  manage- 
ment, office  rent,  genera!  charges  and  renewals. 

The  cuts  are  reproduced  from  the  London  E}igi)icer, 


Storage  Battery  Traction. 

More  than  the  usual  amount  of  interest  was  manifested 
in  the  meeting  of  the  Wisconsin  Electric  club,  Milwaukee, 
Jan.  S.  A  paper  prepared  by  Prof.  C.  H.  Haskinsof  New 
York,  formerly  of  Milwaukee,  on  the  storage  battery  trac- 
tion, was  read  by  Prof.  A.  J.  Rogers.  Prof.  Haskins  is 
apparently  a  firm  believer  in  the  future  of  the  storage  bat- 
tery car.  He  thinks  the  accumulator  will  supplant  all 
other  means  of  operating  street  cars.  A-Ccumulator 
traction  was,  he  said,  now  much  cheaper  than  animal 
power,  and  he  added  that  it  was  even  more  economical 
than  the  overhead  electric  systems,  when  the  repair  of 
wires  was  taken  into  consideration.  In  his  paper  Prof. 
Haskins  spoke  of  the  Main  storage  battery  of  the  River 
&:  Rail  company  as  follows; 

"A  new  form  of  storage  battery  that  I  examined  a  short 
time  ago,  made  on  an  entirely  different  plan,  gives  promise 
of  great  utility  and  durability.  It  is  the  invention  of  Prof. 
Main  of  Brooklyn.  The  main  feature  of  the  difference  is 
in  the  manufacture  of  the  lead  plate.  He  puts  between 
two  thick  lead  plates,  say  twenty  sheets  of  very  thin  lead 
foil,  like  sheets  of  paper.  Each  of  these  thin  sheets  is 
covered  on  both  sides  with  fine  plumbago.  The  thick 
sheets  on  the  outside  are  like  the  covers  of  a  book,  of  which 
the  thin  sheets  are  the  leaves.  The  whole  is  then  made 
solid  by  numerous  lead  rivets  through  the  mass.  The 
bcok  is  then  punched,  by  a  press,  with  numerous  holes, 
entirely  through.  When  this  is  done  the  plates  are  put  in- 
to cells,  and  treated  for  weeks,  until  all  the  thin  sheets  are 
converted  into  active  material.  Of  course  the  surface  ex- 
posed to  action  is  the  circumference  of  these  perforations. 
This  forms  the  positive  plate  of  the  battery.  The  nega- 
tive plate  is  a  slab  of  amalgamated  zinc,  resting  in  a  pan  of 
copper,  also  amalgamated.  The  plates  are  horizontal,  one 
above  the  other,  in  the  jar.  The  chemical  action  is  sub- 
stantially the  same  as  where  two  lead  plates  are  used. 
This  battery  has  been  subjected  to  the  roughest  usage — so 
rough  that  any  other  form  would  be  ruined — by  vigorous 
charging  and  discharging.  It  is  extremely  active,  and  is 
coming  rapidly  into  use  for  many  purposes. 

"For  some  years,  experiments,  costly  and  tedious,  pre- 
vented the  general  introduction  of  storage  batteries  Then 
litigation  followed,  and  until  rights  were  determined,  in- 
vestors were  chary.  Now,  however,  that  their  economy 
and  usefulness  have  been  determined,  and  the  patents  set- 
tled, the  business  is  going  ahead  rapidly  I  will  add  that 
the  Julien  company  of  New  York  in  response  to  inquiry, 
gave  me  a  written  proposition  to  maintain  the  batteries 
and  motors  on  any  cars  furnished  by  that  company  at  5^^ 
cents  per  car  per  mile  run.  These  figures  seem  to  settle 
the  question  of  cost  of  maintenance  " 

On  the  latter  point,  however,  Prof  Haskins  gave  a  num- 
ber of  examples  showing  that  the  storage  battery  is  much 
cheaper,  sometimes  over  50  per  cent.,  than  horses.  He  also 
showed  that  the  storage  battery  system  was  cheaper  than 
steam  or  compressed  air.     He  closed  his  paper  as  follows: 

"In  conclusion,  I  will  refer  to  one  difficulty  that  all 
electrical  street  roads,  whether  trolley  or  storage,  have  suf- 
fered from.  When  the  car  is  stopped  the  motor  under  the 
car  is  stopped  also,  and  the  circuit  is  open.  When  the 
circuit  is  closed,  to  start  the  car,  as  the  motor  is  at  rest, 
and  the  resistance  of  its  coils  is  very  low — but  a  few  ohms 
— the  current  is  practically  short-circuited  through  the 
motor.  And  this  continues,  for  a  few  seconds,  until  a 
counter  electromotive  force  is  established  in  the  motor, 
and  the  motor  begins  to  perform  work  by  moving  the  car. 
This  action  is  a  severe  strain  on  the  power  source.  And 
many  efforts  have  been  made  to  construct  some  form  of 
gear  that  will  enable  the  motor  to  be  disconnected  from 
the  car,  and  continue  rotating  while  the  car  is  at  rest.  It 
is  necessary,  however,  that  the  connection  gear  shall  be 
thrown  in  and  out  without  a  jar  or  shock,  or  there  will  be 
danger  of  breakage.  This  has  finally  been  accomplished, 
in  a  very  unique  way,  by  Prof.  M-iin,  the  inventor  of  the 
improved  storage  battery  that  I  have  described.  The 
clutching  is  accomplished  by  a  modification  of  the  old 
'sun  and  planet'  wheel  motion.  The  car  is  stopped, 
leaving  the  motor  running.  To  start  the  car  one 
motion  of  a  lever  opens  the  circuit,  the  second  lever 
throws  the  motor  into  gear,  and  the  car  starts  and  will  run 
several  yards  from  the  inertia  of  the  motor.  As  soon  as 
the  car  moves,  the  current  is  thrown  on  again." 
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If  all  the  improvements- now  in  prospect  in 
Chicago  are  carried  out,  that  city  will  begin  to 
claim  the  distinction  of  tjeing  the  best  lighted 
city  in  the  country.  The  latest  scheme  is  to 
light  the  railroads  by  electricity  along  the  entire 
line  of  their  right  of  way  within  the  city  limits. 
It  is  stated  that  already  the  f>ake  Shore  and 
Rock  Island  roads  have  agreed  to  do  this,  and 
also  that  it  will  be  but  a  matter  of  a  few  days 
when  the  other  roads  shall  have  fallen  into  line. 
To  have  the  street  crossings  well  lighted  will 
be  a  most  decided  improvement,  and  will  un- 
doubtedly prevent  many  accidents. 


After  years  of  agitation  the  Military  Tele- 
graph corps  has  secured  the  passage  of  a 
bill  through  the  House  of  Representatives  in 
which  its  services  during  the  war  of  the 
rebellion  are  partially  recognized,  but  the  bill 
denies  ti  the  right  to  be  considered  "an 
integral  part"  of  the  army  or  navy.  'I'he  com- 
mittee's re|)ort  recites  the  fact  that  the  members 
of  the  corps  "were  of  unusual  intelligence  and 
showed    themselves    possessed    of   courageous 


spirit  and  indomitable  pluck.  No  men  who 
served  with  the  army  showed  themselves 
possessed  of  these  traits  to  a  greater  degree." 
Yet  despite  the  fact  that  these  men  suffered  all 
the  hardships  of  war  and  :■  ere  e.xposed  to  all  its 
dangers,  and  in  utter  disregard  of  the  valuable 
services  rendered  by  them,  the  government  de- 
nies them  the  only  recognition  which  they 
desire,  and  that  which  they  are  justly  entitled  to. 


It  was  stated  in  a  recent  letter  from  Pitts- 
burg, which  appeared  in  the  Western  Elec- 
trician, that  a  movement  was  in  progress 
in  that  city  to  form  a  national  associ- 
ation composed  of  all  workmen  connected  with 
electrical  companies.  We  stated  at  the  time 
that  the  developments  of  the  last  few  months 
did  not  cause  one  to  have  much  confidence  in 
labor  unions  as  ordinarily  conducted.  AVe  sug- 
gested that  an  association  of  electrical  workers 
might  be  the  means  of  accompHshing  no  little 
good  if  properly  organized,  and  intelligently 
managed.  In  this  issue  a  Boston  correspondent 
describes  the  workings  of  an  association  which 
has  been  formed  in  his  city  on  practically  the 
lines  which  we  recommended.  If  the  work  is 
kept  up  to  the  standard  mentioned  by  the 
writer,  the  organization  ought  to  be  the  means 
of  accomplishing  much  practical  good  for  the 
members  of  the  association,  and  as  such  should 
receive  the  cordial  support  of  employers. 


"The  Phenomena  of  Earth  Currents"  is  the 
title  of  a  paper  which  was  read  recently  before 
the  Buffalo  Electrical  society.  The  author, 
William  Finn,  treats  his  subject  in  a  most  inter- 
esting manner.  He  tells  of  a  number  of  ex- 
periments which  have  been  tried  and  points  out 
the  close  connection  observed  to  exist  between 
the  variations  of  earth  currents  and  periods  of 
high  and  low  water.  Various  other  theories  are 
discussed  and  reference  is  made  to  that  theory 
in  which  the  earth  is  looked  upon  as  a  huge 
thermo-electric  pile.  While  the  earth  currents 
are  much  too  weak  to  be  utilized  in  any  tele- 
graph apparatus  at  present  employed,  Mr.  Finn 
believes  them  to  be  sufficiently  powerful  at 
times  to  interfere  with  the  service.  The  average 
strength  of  the  British  earth  current  is  said  to 
be  about  one-tenth  of  a  milliampere.  In  this 
country,  he  thinks,  it  is  certainly  not  less  than 
double  this  amount.  A  difference  of  potential 
of  ten  volts  at  opposite  ends  of  a  wire,  he  states, 
has  also  been  observed.  Mr.  Finn's  paper  will 
be  read  with  especial  interest  by  telegraphers 
and  telephone  electricians. 


The  paper  on  "Electric  Railways,"  read  by 
Theo.  P.  Bailey  before  the  Chicago  Electric 
club,  has  attracted  considerable  attention  and 
in  one  instance  has  been  severely  commented 
upon.  It  is  intimated  in  the  Street  Railway 
Journal  that  Mr.  Bailey  has  not  only  exagger- 
ated the  possibilities  in  the  line  of  future  adop- 
tion of  the  electric  motor  to  street  railway  work, 
but  the  veracity  of  several  statements  is  ques- 
tioned. Mr.  Bailey's  reply,  an  abstract  from 
which  is  printed  elsewhere,  dismisses  all  doubt 
on  the  subject.  He  reiterates  his  statements  as 
to  the  probability  that  several  large  cable  com- 
panies are  seriously  considering  the  advisability 
of  substituting  electric  systems,  and  shows  that 
men  who<have  given  the  subject  of  cable  trac- 
tion much  thought  have  acknowledged  the 
supremacy  of  electric  traction.  The  Street 
Railway  _/tf«^//(7/ mentions  two  roads  which  it 
says  it  does  not  believe  an  electric  company 
would  equip  if  it  were  to  be  held  responsible  for 
its  economical  operation.  Mr.  Bailey  meets  this 
statement  squarely  and,  as  an  illustration  of 
what  may  be  done  by  electric  traction,  cites  the 
case  of  the  West  End  company  of  Boston.  "I 
do  not  believe,"  he  says,  "there  is  a  point  on 
Broadway  or  Third  avenue,  in  New  York  City, 
where  a  greater  number  of  cars  pass  in  a  given 
time  than  at  the  corner  of  Winter  and  Tremont 
streets  in  Boston,  where  the  electric  system  is 
employed  on  the  West  End  road  in  that  city." 
In  this  connection  a  statement  which  appears  in 
the  Minneapolis  letter  this  week  is  pertinent. 
'I'he  company  operating  the  street  railway  sys- 
tems in  the  Twin  Cities  determined  to  etpiip  its 
cars  with  electric  motors,  although  it  had 
already   purchased    considerable    material    for 


cable  construction.  The  Minneapolis  corres- 
pondent states  that  the  company  is  selling  this 
material  for  old  iron,  as  it  has  found  that  there 
is  absolutely  no  demand  for  cable  apparatus. 


Massachusetts,  which  has  come  to  be  con- 
sidered the  vineyard  of  Nationalism,  has  just 
administered  a  set-back  to  the  followers  of  Bel- 
lamy. The  mayor  of  Boston  has  been  advocat- 
ing municipal  control  of  electric  lights,  street 
cars,  etc.,  and  many  smaller  towns  throughout 
the  state  have  been  clamoring  for  similar 
changes.  The  Supreme  court  has  just  given  a 
decision  that  towns  in  Massachusetts  cannot 
own  or  operate  electric  light  plants  for  their 
own  use  and  the  service  of  their  inhabitants. 
The  court  says:  "Such  authority  is  not  within 
any  of  the  customary  powers  which  towns  from 
early  times  have  exercised,  and  must  be  derived, 
if  it  exists,  from  the  statutes  relating  to  towns. 
We  see  no  indications  in  the  existing  statutes 
that  the  legislature  intended  to  make  provision 
for  the  exercise  of  any  such  authority  by  the 
towns  of  the  commonwealth."  This  effectually 
disposes  of  the  matter,  and  it  is  well  for  the 
people  of  to-day  that  the  law  makers  in  the  old 
Bay  State  were  not  imbued  with  communistic 
schemes  such  as  those  which  seem  to  have  taken 
possession  of  conservative  Boston. 


Gov.  Hill  in  his  last  message  to  the  New 
York  legislature  recommends  the  passage  of  a 
measure  creating  a  state  commission  which 
shall  include  supervisory  powers  over  gas,  tele- 
graph, electric  lighting  and  telephone  compa- 
nies, similar  to  the  jurisdiction  conferred  upon 
the  board  of  railroad  commissioners  over  the 
railroads  of  the  state.  The  governor  says: 
"The  necessity  for  some  such  tribunal  has  been 
repeatedly  demonstrated,  but  its  establishment 
has  thus  far  been  defeated.  Its  creation,  how- 
ever, may  be  regarded  as  only  a  question  of 
time."  The  experience  of  the  New  York  electric 
companies  with  the  Board  of  Electrical  Control 
has  not  been  such  as  to  give  them  confidence  in 
boards  created  and  appointed  through  political 
agencies.  The  incompetence  of  the  men  ap- 
pointed in  the  New  York  board  has  proved  a 
great  obstacle  to  the  development  of  electrical 
industry  in  the  metropolis.  It  would  be  a  great 
relief  to  electric  companies  in  New  York  to 
have  some  assurance  that  the  selection  of  the 
members  of  the  board  would  be  made  with  the 
view  of  securing  men  of  standing  and  ability 
rather  than  political  bosses — in  other  words,  men 
of  scientific  attainments  rather  than  politicians, 
are  wanted.  Inasmuch  as  the  selection  of  these 
men  would  be  left  with  the  governor  or  legisla- 
ture there  is  little  hope  that  the  appointments 
would  be  made  on  the  ground  of  fitness  for  the 
position. 

To  outsiders  the  jealousy  existing  between 
the  municipalities,  St.  Paul  and  Minneapolis, 
is  getting  to  be  somewhat  of  an  absurdity.  We 
are  all  familiar  with  the  ridiculous  fuss  made 
over  the  census  returns,  and  also  how  complaint 
was  made  that  the  force  of  laborers  employed 
on  the  electric  lines  was  being  concentrated 
within  the  boundaries  of  one  of  the  two 
cities  in  order  to  increase  the  grand  total. 
The  street  railway  company,  operating  in  St. 
Paul  and  Minneapolis,  is  doing  everything  in 
its  power  to  smooth  over  the  jealousies  of  the 
quarrelsome  twins.  -A  correspondent  writes 
from  Minneajiolis  that  the  cars  running  on  the 
interurban  line  carry  on  one  side  a  sign  reading 
"St.  Paul  and  Minneapolis,"  and  on  the  other 
side  a  sign  reading  "Minneapolis  and  St.  Paul." 
At  the  end  of  each  sign  the  words  'Interurban 
Line"  are  painted.  It  is  to  be  presumed  that 
the  Minneapolitans  and  the  citizens  of  "the 
other  town"  will  now  consent  to  ride  on  the 
new  system.  It  is  to  be  hoped,  though,  that 
the  railway  company  will  be  considerate  enough 
to  provide  each  car  with  two  doors^  In  fact,  it 
might  be  a  good  plan  for  the  company  to  parti- 
tion off  the  vehicles,  or  what  would  be  better, 
run  separate  cars,  one  for  each  city.  As  a  final 
suggestion  we  may  add  that  it  might  be  well  to 
supply  current  to  the  system  from  both  ends. 
Think  of  the  feelings  of  a  St,  I'aul  man  being 
propelled  over  the  face  of  the  earth  by  current 
from  a  Minneapolis  station! 


January  17,  1S91 


WESTERN     ELECTRICIAN. 


The  Reppy  Arc  Lamp. 

The  lamp  illustrated  in  the  cut  was  designed 
with  the  view  of  producing  a  mechanism  which 
would  permit  of  continuous  burning  for  a  long 
time. 

Referring  to  the  cut,  M  is  the  arc-striking 
magnet  and  iVis  a  small  high  resistance  coil  in 
shunt  to  the  lamp.  P  \^z.  magnet  in  the  main 
circuit.  The  armature  of  the  magnet  M  is  car- 
ried on  an  upright  rod  which  works  in  a  dash- 
pot,  and  has  an  easy  motion  downward.  This 
armature  rod  is  slotted  to  receive  the  end  of 
lever  Z,  which  connects  as  shown  with  lever  H. 
This  last  mentioned  part  has  a  forked  end  up- 
on which  rests  a  lifting  clamp  of  simple  con- 
struction, designed  to  catch  therod  when  raised 
quickly.  It  will  be  thus  seen  that  the  energiz- 
ing of  the  magnet  yJ/ causes  a  quick  lifting  of 
the  clamp  and  strikes  the  arc,  while  a  slow  feed 
results  afterward.  When  the  current  is  first 
switched  on,  the  armature  A  is  in  contact  at  B, 
as  shown,  magnet  M  is  energized,  and  the  arc 
is  struck.  The  descent  of  magnet  M's  arma- 
ture pulls  open  the  spring  contact  S.  This 
action  breaks  the  circuit  through  magnet  M, 
and  allows  the  slow   feed  to  begin,  and  at  the 


REPI'V   ARC    LAMP. 

same  time  current  is  forced  through  magnet  TV, 
which  breaks  the  contact  at  B. 

When  the  resistance  at  the  arc  becomes  less 
by  the  feeding  of  the  carbons,  the  current 
through  coil  A^  becomes  less,  and  its  armature 
drops  away  again  making  its  contact,  and  again 
sending  a  current  through  magnet  M  to  lift 
the  upper-carbon  rod.  It  must  be  understood, 
however,  that  the  spring  S  has  in  the  meantime 
made  contact,  owing  to  the  rise  of  M's  arma- 
ture. 

To  effect  a  complete  cut-out  of  the  lamp  the 
maincircuit  isrunto  the  carbons  through  a  mag- 
net P,  the  armature  of  which  has  a  shunt-wire  T, 
leading  from  its  pivoted  end  to  one  side  of  the 
magnet.  A  contact  under  the  free  end  of  the 
armature  is  connected  by  wire  T^with  the  op- 
posite side  of  the  lamp.  While  the  lamp  is 
burning  the  magnet  P  is  excited,  thus  holding 
the  armature  away  from  its  contact.  If  there 
is  no  current  through  the  carbons,  there  is  none 
through  magnet  P,  so  the  armature  falls,  and 
cuts  out  the  lamp.  Should,  however,  the  car- 
bons come  together  again,  enough  cui'rent 
would  pass  through  magnet  P  to  lift  its  arma- 
ture and  break  the  short  circuit. 

The  arrangement  of  mechanism  to  revolve 
the  carbon  disks  and  maintain  them  in  the 
proper  relation  one  to  the  other,  will  be  readily 
understood  from  the  cut.  This  lamp  is  the  in- 
vention of  A.  W.  Reppy,  Oakland  Pier,  Cal. 


The  Champion  Battery. 

The  Champion  primary  C(  11  is  made  up  in  two 
forms,  but  the  glass  jar  and  the  carbon  element 
are  similar  in  both.  The  jar  is  made  square. 
The  carbon  element  consists  of  a  quadrangular 
reservoir  charged  with  a  composition  of  manga- 


FIG.    I         CHAMPION    BATTERY — CORRUGATED  ZINC,  COM- 
PLETE CELL. 

nese  and  other  ingredients  under  a  secret  form- 
ula. Sal  ammoniac  is  also  employed.  It  is 
claimed  that  the  composition  used  in  the  cell  is 
such  that  the  depolarizing  influence  is  present  to 
a  degree  which  gives  rema  kable  immediate  re- 
sults,   as    well   as    longevity   and    durability  of 


CHAMPION   BATTERY — CORRUGATED   ZINC 


the  battery.  In  one  form  there  is  employed 
the  usual  rod  or  pencil  type  of  Leclanche  zinc, 
differing  from  the  ordinary  pencil  only  in  its  in- 
creased diameter  and  the  pattern  of  the  con- 
necting screw.  This  form  is  particularly  suita- 
ble for  telephone  work.  Another  form  is  sup- 
plied with  a  large  corrugated  sheet  zinc,  which, 
it  is  stated,  reduces  the  internal  resistance  of  the 
cell  to  a  very  low  degree.  This  type  of  ceil  was 
designed  particularly  for  intermittent  use  where 
a  large  quantity  of  current  is  required  for  short 


;  3.      ClIAMi'lON  IJATTF.RY— CARBON 
RESKRVoIR  AND  COVER. 


EIG.    4. 
ZINC  ROD. 


periods  of    time,  as    in   gas  lighting  work,  bell 
ringing,  electric  clocks,  etc. 

The  cuts  show  the  mechanical  features  of  the 
cell.  Fig.  I  gives  the  appearance  of  the  battery 
when  all  the  parts  have  been  assembled  and  are 
in  place.     Fig.  2  represents  the  corrugated  zinc 


elec::rode.     Fig.  3    is  the  carbon    reservoir  and 
cover  for  the  eel!.     Fig.  4  is  the  zinc  electrode. 
The  inventor  of  th^  Champion    battery    is    C. 
J.  Hirliman  of  New  York. 


The  Phenomena  of  Earth  Currents.^ 

Bt  William  Finn, 
The  subject  for  your  considerali.  n  to  night  is  one  that 
possesses  considerable  interest  for  the  student  of  natural 
phenomena,  and  one  that  has  engaged  the  earnest  atten- 
tion of  scientists  in  general,  and  electricians  in  particular 
for  many  je  .rs  past,  especially  in  Europe 

If  you  place  a  sensitive  galvanometer  in  any  well  insu- 
lated telegraph  line  from  which  the  regular  battery  has 
been  withdrawn  and  ground  the  opposite  ends  of  the  wire, 
the  chances  are  that  you  will  find  a  current  in  the  wire  of 
sufficient  strength  to  deflect  the  galvanometer  needle. 
After  repeating  this  experiment  a  number  of  times,  you 
will  probably  conclude  that  the  current  is  not  a  constant 
one,  but  on  the  contrary  varies  more  or  less  in  strength 
and  sometimes  in  polarity  also.  The  movements  of  the 
needle  may  be  very  sluggish  at  one  time  and  play  over  but 
a  few  degrees  of  the  scale,  while  at  other  times  the  needle 
may  oscillate  in  the  liveliest  manner  over  a  considerable 
portion  of  the  scale  on  both  sides  of  zero,  showing  great 
variations  in  the  magnitude  as  well  as  in  the  direction  of 
the  cuiTent. 

When  you  open  the  wire  at  either  end  these  manifesta- 
tions instantly  cease,  and  do  not  reappear  until  the  ground 
connection  has  been  again  established. 

It  will  be  evident  from  this  that  the  effects  observed  do 
not  proceed  from  induction,  or  stray  currents  from  neighbor- 
ing  wires,  either  of  which  could  tend  to  act  more  strongly 
upon  the  galvanometer  on  opening  the  wire  at  the  distant 
end. 

The  effects  observed  are  in  reality  caused  by  currents  o£ 
natural  electricity  flowing  from  place  to  place  over  the  sur- 
face of  the  earth,  and  which  find  their  way  into  the  tele- 
graph circuits  by  means  of  the  ground  connections  which 
form  a  part  of  every  telegraph  line. 

These  currents  are  not  sufficiently  strong  as  a  rule  to 
interfere  with  the  ordinary  working  of  telegraph  lines, 
though  I  shall  endeavor  to  show  later  on  that  there  are 
times  and  conditions  when  they  cannot  but  impair  the  ef- 
ficiency of  working. 

The  investigation  at  various  periods  by  different  ob- 
servers into  the  cause  of  these  currents  has  led  to  some 
very  interesting  and  important  scientific  discoveries  and 
deductions. 

The  apparently  confused  mass  of  data  furnished  by  dif- 
ferent observers  on  this  subject,  made  it  exceedingly  diffi- 
cult at  first  to  derive  any  tangible  results  therefrom;  but  a 
careful  analysis  of  the  records  has  since  shown  that  the 
earth  current  is  not  so  erratic  as  might  at  first  sight  appear, 
but  is  on  the  contrary  comparatively  regular  in  its  varia- 
tions and  amenable  to  law  Here  for  instance  is  a  plotted 
record  of  some  observations  taken  at  Valencia  upon  about 
300  miles  of  the  Atlantic  cable  which  was  lost  in  1857. 
These  early  observations  which  extend  over  a  penod  of 
36  hours,  were  taken  at  short  intervals  apart,  and  the  re- 
sult as  reproduced  in  the  form  of  curves,  affords  a  very 
fair  idea  of  their  regularity  and  periodicity.  But  the  most 
important  point  was  the  close  connection  observed  between 
the  variations  of  the  earth  current  on  one  hand,  and  the 
periods  of  high  and  low  water  marks  on  the  other,  as  may 
be  seen  from  the  plotted  current  and  tidal  curves  repre- 
sented on  the  screen.  In  this  was  found  a  coincidence 
which  at  once  suggested  a  clue  to  the  possible  cause  of 
these  mysterious  earth  currents,  and  the  question  at  once 
arose,  were  the  rising  and  falling  waters  of  the  ocean  di- 
rect'y  responsible  for  their  appearance,  or  were  the  same 
causes  which  created  the  tides  to  be  held  accountable  for 
the  earth  current  phenomenon  also? 

The  tides  as  you  know  are  mainly  due  to  the  influence 
of  the  moon's  attraction  for  the  waters  of  the  globe;  the 
relative  position  of  the  earth  and  nroon  determining  the 
limes  and  places  of  high  and  low  water.  And  very  much 
in  the  same  way  it  has  been  contended  that  the  moon  affects 
the  distribution  of  the  earth's  electricity  also,  and  creates 
electric  tides  or  currents  of  electricity  which  flow  over  the 
earth's  surface  This  appears  quite  plausible  and  agrees 
exactly  with  our  knowledge  of  what  would  occur  experi- 
mentally with  two  electrified  spheres  arranged  to  imitate 
the  relative  motions  of  the  earth  and  moon. 

This  theory  was  apparently  confirmed  by  tbe  records 
obtained  from  subsequent  observations,  the  result  of  one 
of  which  may  be  given.  On  a  wire  extending  from  Lon- 
don to  Cardiff  some  years  ago,  a  systematic  course  of  ob- 
servations was  maintained  every  fifteen  minutes  for  a 
month,  and  the  curves  of  the  figures  so  obtained  were  as 
remarkable  for  their  regularity,  as  for  the  clearness  with 
which  they  appeared  to  indicate  the  lunar  origin  of  the 
variations. 

On  the  other  hand  this  theory  was  so  incompatible  with 
the  results  of  many  other  observations,  that  recourse  was 
taken  to  the  consideration  of  the  next  question,  viz:  Did 
the  undulations  of  the  waters  of  the  globe,  by  mechanical 
action  or  otherwise,  produce  those  inequalities  of  potential 
at  various  points  of  the  earth's  surface  which  gave  rise  to 
the  generation  of  electric  currents? 

The  first  consideration  relative  to  friction  was  not  favor- 
ably or  seriously  entertained;  but  it  was  thought  highly 
probable  that  the  moving  mass  of  waters  across  the 
earth's  magnetic  lines  of  force  might  account  for  the  phe- 
nomenon. 

If  you  take  an  ordinary  bar  magnet  and  scatter  iron  fil- 
ings over  the  surface  of  a  piece  of  paper  laid  upon  the 
magnet,  the  filings  will  arrange  themselves  in  symmetrical 
curves  extending  from  one  pole  lo  the  other.  These  curves 
map  out  the  lines  of  force  of  the  magnet,  and  if  a  small 
freely  suspended  magnetized  needle  be  brought  near  the 
magnet,  it  will  set  itself  along  these  lines  of  force.  Now 
the  earth  acts  just  like  a  magnet,  and  there  is  conse(|uently 
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6eld  of  magnetic  force  extending  from  one  magnetic  pole 
of  the  earth  to  the  other.  A  suitably  suspended  magnetic 
needle  ought  therefore  to  set  itself  in  the  direction  of  the 
terrestrial  lines  offeree,  and  this  point  is  very  clearly  illus- 
trated by  the  inclination  of  this  dipping  needle.  Their 
direction  is  such  that  were  we  to  scatter  a  mass  of  iron 
filings  in  the  atmosphere  of  this  room,  and  cause  the  small 
particles  to  float  like  dust  in  the  air,  they  would  arrange 
themselves  in  a  direction  parallel  to  the  dipping  needle. 
Now,  whenever  a  conductor  moves  across  any  of  these 
lines  of  magnetic  force,  an  electric  current  is  set  up  in  the 
conductor;  and  should  the  latter  be  moving  very  rapidly 
in  an  intense  field  of  force  the  current  generated  may  be 
very  great  indeed.  An  illustration  of  this  is  afforded  by 
the  dynamo  machine,  which  is  nothing  more  nor  less  than 
a  combination  of  magnets  and  conductors  so  arranged  that 
the  rotation  of  the  latter  cuts  the  dense  lines  of  magnetic 
force  created  by  the  former. 

I  have  here  an  apparatus  which  will  prove  to  you  that 
the  same  principle  holds  equally  good  in  the  case  of  the  ter- 
restrial lines  of  force.  The  instrument  is  called  a  terrestrial 
induction  coil,  and  consists  essentially  of  a  wooden  ring  six 
inches  in  diameter,  upon  the  circumference  of  which  has 
been  wound  an  insulated  wire  measuring  320  ohms.  This 
coil  is  made  to  rotatearound  a  horizontal  axis,  and  is  placed 
in  such  a  position  with  respect  to  the  earth's  magnetic 
lines  that  the  greatest  number  of  them  will  pass  through 
the  space  bounded  by  the  encircling  wire.  This  position 
is  obtained  when  the  plane  of  the  coil  is  at  right  angles  to 
the  direction  assumed  by  the  dipping  needle. 

If  I  now  connect  the  ends  of  the  coil  with  a  sensitive 
galvanometer  and  make  the  coil  revolve,  the  convolutions 
of  the  wire  will  move  across  or  "cut"  the  earth's  lines  of 
force,  which  in  this  instance  maybe  likened  to  a  shower  of 
rain  falling  at  an  angle  of  72°.     The  result  is  that  induced 
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currents  are  generated  in  the  coil,  which  as  you  notice  pro- 
duce marked  deflections  on  the  galvanometer. 

You  will  readily  see  that  the  principle  involved  in  this 
experiment  is  analagous  to  that  which  finds  its  application 
in  the  dynamo;  inasmuch  as  the  revolving  coil  of  the  in- 
ductive apparatus  may  be  taken  to  represent  an  arma- 
ture rotating  in  a  portion  of  the  lie'd  of  force  created  by 
the  north  and  south  magnetic  poles  of  the  earth. 

The  manner  in  which  the  great  tidal  waves  of  the  ocean 
in  their  movements  to  and  fro  affect  this  magnetic  field, 
and  how  induced  currents  are  thereby  generated  and  cir- 
culated over  the  earth's  surface,  will  now  be  more  clearly 
understood. 

It  is  not  at  all  improbable  that  local  currents  may  even 
be  developed  by  rivers  and  running  streams  Howing  over 
these  imaginary  lines  of  force,  and  some  experiments  made 
by  the  writer  on  wires  running  parallel  with,  and  at  right 
angles  lo,  the  Niagara  river  appear  to  demonstrate  the  cor- 
rectness of  this  view. 

Of  the  two  theories  under  discussion  the  latter  appears 
to  be  mostly  in  accordance  with  the  result  of  observations 
taken  by  the  writer  both  here  and  in  I",ngland.  There  is 
considerable  difference  in  the  limits  of  the  variations  and 
strength  of  the  earth  current  in  this  section  of  the  country  as 
compared  with  records  of  the  same  features  in  Kngland.  For 
instance  the  average  strength  of  the  British  earth  current  is 
said  to  be  about  one-tenth  of  a  miUiampere,  while  here  it  is 
certainly  not  less  than  double  that  amount,  and  very  often 
exceeds  one  and  two  milliampercs,  and  occasionally  rises 
as  high  as  four  milliamperes,  with  a  differenccof  potential 
at  opposite  ends  of  the  wire  in  some  cases,  of  nearly  lo 
volts. 

My  experience  with  earth  current  deflections  in  Kngland 
was  that  it  usually  required  a  sensitive  at-itic  needle  upon 
which  to  take  the  readings.  Here  on  the  contrary  they 
can  be  read  on  any  wire  at  almost  any  time  by  inserting 
the  200  ohm  coil  of  the  tangent  gnlvanometcr. 

This  difference  may  be  accounted  for  by  the  fact  that  the 
intensity  of  the  magnetic  field   due  to  the  earth's   magnet- 


ism is  not  alike  at  the  two  places.  For  instance,  the  total 
force  or  "intensity"  of  terrestrial  magnetism  in  Buffalo  is 
about  0.6  dyne  whereas  in  London  it  is  about  0,4  dyne. 
In  other  words,  an  imaginary  magnetic  pole  of  unit  strength 
in  Buffalo,  would  be  urged  in  the  line  of  dip  with  a  mechan- 
ical force  of  about  two-tenths  of  a  dyne  unit  greater  than 
it  would  be  in  London. 

Now,  since  the  strength  of  an  induced  current  depends 
— other  things  being  equal— upon  the  intensity  of  the  field 
of  force,  it  follows  that  for  the  same  amount  of  disturb- 
ance created  in  the  respective  fields  of  the  two  places,  the 
stronger  current  would  naturally  be  developed  in  the  more 
intense  field  at  Buffalo,  which  we  find  to  be  actually  the 
case. 

But  even  this  hypothesis  failed  to  satisfactorily  account 
for  all  the  vagaries  exhibited  by  the  earth  current,  and  as  a 
consequence  other  theories  more  or  less  plausible  were  in- 
vented, the  least  unsatisfactory  of  which  is  perhaps  the  fol- 
lowing: It  is  a  well  known  fact  that  a  difference  in  tem- 
perature maintained  at  the  opposite  ends  of  a  heterogene- 
ous conductor  will  cause  a  steady  current  of  electricity  to 
flow  through  it.  Take  for  example,  a  bar  of  copper  and 
one  of  iron,  and  solder  them  together  at  one  end.  leaving 
their  opposite  ends  free,  and  connect  these  free  extremi 
ties  with  a  galvanometer.  If  now  the  point  of  junction  be- 
tween the  two  bars  be  heated,  a  current  will  circulate 
through  the  system,  and  its  strength  will  be  proportional  to 
the  difference  in  temperature  between  the  soldered  and 
free  ends  of  the  conductors. 

Now  the  earth  is  a  huge  heterogeneous  conductor  whose 
opposite  sides  are  kept  at  unequal  temperature  by  the  heat 
of  the  sun,  and  it  is  quite  within  the  range  of  probability 
that  thermo-electric  currents  are  established  and  main- 
tained in  the  earth  the  same  as  in  a  thermo-electric  pile. 

The  unsteadiness  of  the  earth  current,  together  with  its 
variations  in  direction,  do  not  however  sufficiently  harmon- 
ize with  this  theory  to  make  it  generally  acceptable;  though 
it  is  interesting  to  note  that  the  circulation  of  thermo-elec 
trie  currents  around  the  earth,  presents  a  very  plausible 
basis  upon  which  to  account  for  the  magnetic  condition  of 
the  earth,  and  in  that  way  these  thernio  currents  may  be 
the  indirect  means  of  producing  the  effects  observed. 

But  from  whatever  source  these  currents  of  natural  elec- 
tricity flow,  they  are  always  to  be  found  in  the  ground  and 
ready  to  be  tapped;  and  the  question  arises:  Can  they  in 
any  way  be  harnessed  and  utilized  in  the  service  of  man  as 
is  now  the  case  with  the  How  of  natural  gas?  The  currents 
are  certainly  far  too  weak  and  unreliable  to  be  of  any 
practical  advantage  in  telegraphy  with  the  style  of  appara- 
tus at  present  employed;  but  as  I  stated  at  the  outset,  I 
believe  they  are  sufficiently  powerful  at  times  to  interfere 
with  the  regular  working  of  that  service.  This  opinion  is 
based  upon  the  result  of  numerous  tests  made  of  the  value 
of  working  currents  on  certain  telegraph  lines  passing 
through  Buffalo.  For  instance,  the  actual  value  of  some 
of  the  signaling  currents  taken  on  certain  polar  duplex 
circuits  as  well  as  on  the  polar  sides  of  quadruplex  systems, 
varies  from  eleven  to  thirteen  milliamperes,  which  is  not 
enough  even  under  favorable  circumstances  to  satisfactorily 
operate  these  systems,  and  for  which  as  a  rule  a  great  deal 
more  current  is  allowed.  But  the  appearance  of  an  oppos- 
ing earth  current  in  the  wire  under  such  conditions,  would 
aggravate  the  case  by  an  amount  proportional  to  its 
strength,  and  might  not  only  destroy  the  uniformity  of 
signals,  but  render  them  altogether  unintelligible. 

I  have  taken  readings  from  a  distant  battery  whose  re- 
versals of  polarity  have  indicated  a  difference  in  strength 
of  from  one  to  four  milliamperes,  when  neither  the  state  of 
the  wire,  nor  condition  of  the  apparattis  appeared  to  war- 
rant any  such  variation.  On  these  occasions  the  wires 
have  nearly  always  given  evidence  of  strong  disturbing 
forces  emanating  from  the  ground.  Their  influence  can  of 
course  be  counteracted  by  increasing  the  working  strength 
of  the  battery,  or  by  substituting  wires  of  smaller  resist- 
ance, either  of  which  would  increase  the  margin  of  the 
ba  tery  current  beyond  the  variable  limits  of  the  earth  cur- 
rent. 

There  are  certain  characteristics  connected  with  earth 
current  variations,  which  make  the  study  of  that  phenome- 
non not  only  exceedingly  interesting  considered  from  a 
purely  scientific  standpoint,  but  which  are  also  regarded  as 
possessing  features  calculated  to  render  them  of  considera- 
ble commercial  importance. 

It  has  been  shown  by  certain  investigators  that  when 
uninfluenced  by  outside  interference,  these  currents  ebb 
and  (low  over  the  surface  of  the  globe  like  the  tides  of  the 
ocean;  and  that  the  variations  observed  on  any  given  wire, 
afford  a  ortof  index  to  the  variations  which  may  be  looked 
for  on  other  wiies.  In  illustration  of  this  point  I  have 
mapped  out  the  result  of  certain  experiments  made  in 
London  some  years  ago  on  a  number  of  telegraph  wires 
extending  from  that  center  to  various  points  of  the  com- 
pass. The  polarity  and  strength  of  the  current  on  each 
wire  were  carefully  and  simultaneously  noted  once  every 
hour  for  a  certain  length  of  time,  and  the  readings  thus 
obtained  are  reproduced  in  the  form  of  curves.  These 
show  a  remarkable  coincidence  in  the  rise  and  fall  of  the 
current  in  each  line,  and  indicate  beyond  doubt  that  a 
wave  of  electricity  was  passing  over  that  section  of  the 
country  which  affected  all  wires  proportionately  alike. 

The  curve  demonstrations  not  only  show  its  wave-like 
character,  but  also  clearly  define  the  course  of  the  path 
taken  by  the  current,  which  in  the  case  under  considera- 
tion was  from  a  point  N.  E,  to  S.  W.,  and  happens  to 
represent  the  prevailing  direction  of  these  currents  in  Eng- 
land. 

One  other  significant  fact  noted  during  this  particular 
series  of  observations  was  this:  There  were  readings  ob- 
tained from  several  other  wires  at  the  same  time  as  the 
above,  which  did  not  harmonize  either  in  strength  or  direc- 
tion with  those  already  given 

A  study  however  of  the  plotted  curves  made  by  these  ir- 
regular currents,  in  conjunction  with  those  mapped  out  by 
the  more  regular  ones,  plainly  shows  that  the  discrepancy 
in  the  agreement  of  the  results  is  the  outcome  of  some 
local  disturbing  force,  the  area  over  which   it    manifests  it- 


self being  clearly  discernible,  as  is  also  the  length  of  time 
during  which  the  disturbance  lasted. 

It  will  be  evident  from  this  then,  that  the  study  of  the 
comparative  results  upon  a  number  of  wires  around  a 
given  point,  may  lead  to  most  interesting  and  instructive 
features  having  an  important  bearing  perhaps  on  some  of 
those  natural  phenomena  affecting  the  condition  of  the 
globe  or  of  certain  localities  upon  its  surface. 

For  example,  the  disturbance  noted  in  the  London 
records  may  have  been  occasioned  by  some  convulsion  more 
or  less  violent,  or  other  internal  forces  at  work  below  the 
earth's  surface,  due  either  to  local  strain — such  as  upheaval 
or  contraction — or  brought  about  by  chemical  changes,  a 
knowledge  of  which  might  be  of  the  utmost  importance. 
In  certain  volcanic  regions  the  discovery  and  study  of 
these  internal  forces  are  materially  assisted  by  means  of 
telephonic  and  recording  apparatus  attached  to  buried 
wires  which  instantly  convey  the  intelligence  of  any  unus- 
ual commotion  happening  beneath. 

During  the  course  of  several  months'  observations  on 
various  wires  radiating  from  Buffalo,  I  have  had  many  op- 
portunities of  noting  exceptional  fluctuations  in  the  inten- 
sity and  polarity  of  earth  currents  in  this  vicinity,  and 
though  I  have  been  unable  in  the  majority  of  cases  to  con- 
nect these  with  anything  of  a  definite  character,  there  have 
been  times  when  the  appearance  of  earth  current  disturb- 
ances has  coincided  with  the  occurrence  of  unusual  solar 
or  meteorological  phenomena  which  fact  would  appear  to 
establish  a  close  identity  between  them. 

From  the  result  of  other  observations  made  here  I  am 
quite  convinced  that  there  remains  little  room  lor  doubt 
as  to  the  truth  of  the  general  law  affecting  the  distribution 
and  direction  of  the  normal  earth  current. 

I  have  selected  from  a  number  of  such  observations 
those  recorded  on  wires  extending  to  Toronto,  Chicago, 
Cleveland.  Pittsburg,  New  York  and  Albany  on  Decem- 
ber 14,  which  will  more  clearly  demonstrate  this  point. 

The  curves  in  Figs,  i  and  2,  are  plotted  out  from  the 
simultaneous  readings  taken  once  every  ten   minutes  for  a 
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Specified  time  on  each  of  these  wires,  the  result  of  each 
observation  being  noted  down  in  the  various  columns, 
Fig.  I. 

The  coincidence  apparent  in  the  variation  curves.  Fig. 
1,  is  sufficiently  marked  to  indicate  the  undulatoty  charac- 
ter of  the  earth  current  over  the  sections  tested  at  the  time 
of  observation.  The  slight  discrepancy  noted  in  the  gen- 
eral coincidence  at  12  o'clock  and  afterward,  illustrates 
fairly  well  the  occurrence  of  one  of  those  slight  irregulari- 
ties to  which  reference  has  been  previously  made.  The 
direction  force  curves,  Fig.  2,  which  are  obtained  by  re- 
producing the  figures  as  read  directly  down  each  column, 
instead  of  from  left  to  right  as  in  the  previous  case,  show 
the  definite  direction  taken  by  the  current.  This  direction 
is  from  Cleveland,  which  shows  the  most  strongly  positive 
reading,  to  New  York,  the  most  strongly  negative  point. 
The  line  of  least  intensity  is  that  between  Toronto  and 
Pittsburg,  or  nearly  North  and  South,  which  may  be 
roughly  considered  as  a  direction  at  right  angles  to  the 
easterly  and  westerly  course  of  maximum  current. 

The  telegraph  wires  of  this  country  are  too  much  occu- 
pied as  a  rule  to  admit  of  long  and  systematic  records  being 
made  upon  them,  and  hence  it  is  somewhat  diflicult  to  as- 
certain with  any  degree  of  certainty  the  prevailing  direc- 
tion of  earth  currents  in  the  United  States,  but  from  the 
evidence  collected  here  the  maximum  intensity — in  this 
section  at  least — appears  to  extend  from  a  point  N.  W.  to 
S.  E.  The  daily  records  taken  on  wires  between  New 
York  and  Chicago  show  an  almost  invariable  How  of  the 
current  from  west  to  east,  and  it  is  on  such  wires  as  a  rule 
that  the  maximum  effects  are  obtained.    -- 

It  occasionally  happens  that  a  wire  grounded  at  some 
terminal  oflicc  will  exhibit  totally  opposite  results  as  com- 
pared with  those  derived  from  intermediate  points  on  the 
same  wire.  Thus,  for  example,  on  a  wire  grounded  at 
Cleveland  on  Oct.  i,  the  earth  current  deflection  was  of  an 
electro-positive  character;  that  is  to  say,  one  whose  polar- 
ity indicated  that  the  direction  traversed  by  the  current 
was  from  Cleveland  to  Buffalo;  but  upon  having  the  wire 
cut  and  grounded  at  ICrie  and  Dunkirk  respectively,  these 
two  sections  of  the  wire  presented  an   electro  negative   ap- 
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pearance  of  about  the  same  strength  as  the  Cleveland  cur- 
rent, and  this  anomaly  existed  in  the  wire  for  nearly  five 
hours,  after  which  the  direction  of  the  current  coincided  in 
all  three  cases.  It  thus  appears  that  for  some  reason  or 
other  during  the  periud  named,  Buffalo  was  at  a  lower 
electric  potential  relatively  to  Cleveland,  but  at  a  higher 
potential  v;ith  respect  to  the  intermediate  points,  though 
all  these  points  may  be  considered  as  being  in  the  same 
geographical  straight  line,  and  this  singular  result  has  ap- 
peared on  subsequent  occasions  over  the  same  route,  as 
also  on  lines  extending  in  other  directions. 

In  fact  the  local  records  up  to  date  may  be  said  to  be 
more  remarkable  for  the  amount  of  variation  and  unrelia- 
bility displayed,  than  for  the  steadiness  and  regularity 
which  as  a  rule  appear  to  characterize  the  English  earth 
current.  It  is  possible,  however  that  we  have  been  experi- 
encing the  preliminary  effects  of  those  unusual  electrical 
disturbances  generally  ascribed  to  sun  spots,  the  advent  of 
which  is  also  more  or  less  associated  with  the  appearance 
of  aurora,  and  the  variations  in  the  phenomenon  of  terres- 
trial magnetism.  From  reliable  information  I  learn  ihat 
during  the  months  of  October  and  November  last,  a  num- 
ber of  solar  disturbances  were  noted,  the  most  extended 
and  energetic  of  which  occurred  about  the  17th  and  i8th  of 
October,  and  21st  and  22d  of  November.  On  these  dates  the 
strength  and  irregularities  exhibited  by  the  earth  current 
as  shown  by  our  records,  are  very  much  more  marked 
than  usual,  and  suggest  a  possible  connection  to  say  the 
least  between  these  two  sets  of  phenomena.  It  is  however 
during  the  periods  of  maximum  iun  spots  that  the  more 
violent  fluctuations  in  the  earth  currents  are  felt.  The 
effects  observed  on  the  wires  at  such  times  are  of  an  en- 
tirely different  character  from  those  we  have  been  discuss 
ing,  and  are  usually  classified  in  the  category  of  magnetic 
or  electric  storm  current  effects.  These  electrical  hurri- 
canes come  and  go  without  any  warning,  and  while  they 
lastare  extremely  irregular  in  direction,  and  of  such  enor- 
mous magnitude  as  to  almost  invaiiably  upset  the  working 
apparatus.  They  also  exert  a  direct  influence  upon  deli 
cately  suspended  magnetic  needles  without  the  aid  of  any 
conducting  wire.  The  direction  in  which  they  flow  is 
usually  a  straight  line  from  one  ground  connection  to  the 
other,  and  not  by  the  actual  course  laken  by  the  wires;  and 
they  sometimes  attain  a  current  strength  of  30  or  40  miUi- 
amperes  which  is  more  than  is  necessary  to  operate  our 
duplex  circuits,  and  almost  powerful  encugh  to  maintain 
quadruplex  working. 

It  is  customary  in  the  British  telegraph  service  for  the 
wire  chiefs  to  note  particuUrly  the  period  and  extent  of 
these  abnormal  earth  currents  at  all  points  where  observa- 
tions can  be  made  without  interfering  with  the  regular 
service;  and  the  data  thus  obtained  is  forwarded  to  Lon- 
don, where  it  is  analyzed,  plotted  out  when  necessary,  and 
the  result  made  public  before  some  of  the  scientific  socie- 
ties. 

There  are  many  difficulties  in  the  way  of  securing  rec- 
ords of  this  description  in  America  owing  principally  to 
the  "closed  circuit"  system  in  vogue  here;  but  it  would  be 
possible  on  such  occasions  to  take  note  at  least  of  the  cir- 
cuits that  are  not  affected  by  the  disturbing  forces,  for  the 
direction  of  such  circuits  would  mark  the  course  of  the 
equipotential  lines,  which  are  always  at  right  angles  to  the 
path  taken  by  the  disturbing  elements  Mr.  Preece,  the 
well  known  English  government  electrician,  who  has  made 
the  subject  of  earth  currents  a  favorite  study  for  years 
past,  has  alwajs  entertained  the  idea  that  they  are  directly 
due  to  the  action  of  the  sun.  which  by  induction  brings 
about  a  variation  in  the  distribution  of  the  lines  of  poten- 
tial rn  the  earth's  surface.  It  appears  quite  certain  that 
there  is  a  close  relationship  between  the  condition  of  the 
sun  spot  period  on  the  one  hand  and  these  great  tempo 
rary  electric  storms  on  the  other,  and  alt  information  ob- 
tained as  the  result  of  accurate  and  systematic  observations 
on  telegraph  wires  at  times  of  unusual  solar  excitement, 
cannot  but  help  to  bring  about  important  additions  to  our 
knowled  e  of  the  physical  condition  of  the  earth. 


Electrical    Unions. 


Editor  of  ! he  Wkstern  Ei.kc'1  RicrAN; 

I  noticed  in  a  I'itlsburg  letter  in  your  issue  of  Dec.  12, 
a  statement  that  the  electrical  workers  of  that  city  intended 
to  form  a  national  organization  of  electrical  workmen  em- 
ployed in  this  country.  In  your  editorial  you  remarked 
such  an  "organization  might  doubtless  be  the  means  of  ac 
complishing  no  little  good;  on  the  other  hand  it  might 
prove  to  be  a  mighty  power  for  evil.  If  it  is  intended  to 
form  some  sort  of  an  association  which  will  afford  em- 
ployes an  opportunity  to  meet,  exchange  views  and  secure 
suggestions  on  practical  work,  the  organization  might  be 
useful  and  valuable." 

Now  that  is  just  what  we  have  done  here  in  Massachu- 
setts. We  have  formed  an  association  chartered  under  the 
laws  of  Massachusetts  Our  charter  declares  that  the 
society  is  organized  "For  the  better  education,  mutual 
improvement  and  elevation,  and  maintenance  of  the  rights 
of  its  members,  and  the  recognition  of  all  other  business 
matters  in  which  the  association  may  be  interested,  the 
establishment  of  a  place  of  social  meeting  and  the  estab- 
lishment of  subordinate  branches  or  associations  through- 
out the  state  of  Massachusetts  and  if  possible  the  United 
States."  „ 

Our  name  is  "Massachusetts  Electrical  Engineers  and 
Mechanics'  Association,"  Our  requirements  for  member- 
ship are,  that  the  applicant  shall  be  a  citizen  of  the  United 
States  or  declare  his  intention  to  become  such,  that  he 
must  be  able  to  pass  a  fair  ex.imination  by  a  board  of  three 
investigators,  and  that  he  must  have  been  one  year  in  the 
electrical  business,  and  of  good  moral  character.  Our  con- 
stitution distinctly  states  that  this  association  will  main- 
lain  the  rights  of  its  members,  but  in  no  case  will  it  estab- 
lish a  rate  of  wages  for  any  of  its  members,  or  will  it  under 
any  circumstances  inaugurate  a  strike.  These  are  condi- 
tions thoroughly  realized  and  supported  by  the  members. 

We  have  a  mccti"g  every  Thursday  evening  for  the 
purpose  of  business,  such  as  the  payment  of   bills,    report- 


ing of  sick  members,  stating  positions  vacant,  so  a  mem- 
ber out  of  employment  may  investigate  and  obtain  employ- 
ment, lectures  on  electrical  matters,  problems  on  black- 
board, experiments  with  electrical  instruments,  and  singing 
and  telling  stories  after  regular  business.  Now  could 
anything  be  simpler  or  better? 

We  would  like  to  hear  from  every  city  in  the  Union 
where  electricity  is  used,  to  see  if  we  cannot  form  branch 
associations,  so  that  delegates  may  be  chosen  and  sent  to 
national  conventionsheld  once  a  year  in  different  places 
and  thus  have  opportunities  to  confer  with  each  other 
for  the  purpose  of  elevating  the  employes.  Those  wishing 
to  write  to  us  for  further  information  may  address  Eugene 
McCarthy,  Jr.,  corresponding  secretary,  3  Head  Place, 
Boston,  Mass.  Frank  J,  Johnson. 

Boston,  Jan.  5,  1S91. 


Prof.  Hirsh's  Alleged  Discovery. 

There  lias  been  considerable  discussion  dur- 
ing the  last  few  months  on  the  alleged  discov- 
ery by  Prof.  Hirsh  of  Chicago,  who  claimed 
that  he  had  a  method  of  reducing  aluminum, 
plating,  etc.,  that  would  greatly  decrease  the  ex- 
pense. Several  companies  were  formed,  and 
conflicting  opinions  were  entertained.  At  last 
charges  of  double  dealing  were  made  against 
the  "Prof.,"  and  it  was  claimed  that  the  speci- 
mens of  aluminum  which  he  displayed  were 
secured  from  the  Pittsburg  Reduction  company. 
The  "Prof."  alleges  that  he  will  demonstrate 
the  practicability  of  his  system,  and  he  flatly 
denies  the  assertion  that  the  aluminum  displayed 
by  him  was  secured  from  Pittsburg. 


Electricity  vs.  Cable. 


In  a  recent  number  of  the  Street  Railway  Joiirtial,  the 
paper  read  by  Theodore  P.  Bailey  before  the  Chicago 
Electric  Club  on  electric  railways  was  commented  upon, 
and  exception  taken  to  several  statements.  The  following 
is  an  abstract  from  the  editorial  :  '  No  matter  how  much 
we  may  all  wish  that  electricity  might  at  once  be  adopted 
as  the  universal  motive  power  for  street  railways  we  know 
from  the  very  nature  of  the  case  that  it  cannot  be  done. 
Nearly  every  street  railway  line  in  operation  or  building 
presents  a  different  problem  for  the  engineers  to  solve.  To 
a  few  the  cable  is  best  adapted,  to  others  electricity,  and 
to  others  horse  power  We  do  not  believe  that  there  is  an 
electric  company  in  the  country  that  would  undertake  to 
equip  with  electricity  such  lines  as  Broadway  and  Third 
avenue.  New  \'ork.  or  Pennsylvania  avenue.  Washington, 
if  they  were  to  manage  the  lines  and  be  held  responsible 
for  iheir  economical  working  for  the  next  five  years.  How- 
ever much  any  one  may  entertain  the  hope  expressed  in  the 
paper  named  above,  that  horse,  cable  or  seam  power  will 
be  numbered  with  the  events  of  the  past  and  that  electric- 
ity will  claim  supremacy,  we  do  not  believe  that  cable  rail- 
way managers  nor  those  contemplating  the  building  of  such 
svstems  are  giving  themselves  very  much  concern  over  the 
possibilities  of  such  an  event." 

Mr.  Bailey  replies  in  a  communication  in  which  he  says: 
"When  I  state ,  that  several  railway  companies  which 
adopted  the  ca' le  system  before  the  possibili  ies  of  the 
eieciric  system  were  fully  appreciated  or  understood  were 
now  seriously  considering  the  complete  displacement  of  that 
system,  and  the  substitution  of  electricity  in  its  stead,  I 
had  indisputable  evidence  of  the  fact  before  me,  and  that 
evidence  is  still  in  my  possession.  It  is  a  notable  fact  that 
electriciiy  is  now  being  used  on  many  roads  where,  two 
or  three  years  ago.  it  was  contemplated  the  cable  sys- 
tem should  be  used.  In  fact  at  that  time  nothing  but 
the  cable  system  was  considered  for  these  particular 
cases. 

'Tt  is  also  a  fact  that  several  cable  railway  companies  have 
used  electricity  instead  of  cables  in  equipping  extensions 
or  new  lines,  and  I  have  no  doubt  others  will  do  likewise 
in  the  future  The  principal  reason  why  there  has  not 
been  a  general  movement  in  this  direction  is  that  the  re- 
c|uired  franchises  for  overhead  wires  could  not  readily  be 
obtained.  Cable  railway  companies  in  four  of  our  leading 
Western  cities  are  now  arranging  to  supplant  their  cable 
with  the  electric  system,  and  I  have  no  doubt  that  within 
one  year  the  final  arrangements  and  contracts  will  all  be 
c'osed. 

"Mr.  Frank  Van  Vleck,  of  Los  Angeles,  recently  read  a 
paper  before  the  American  Society  of  Mechanical  Engi 
neers  in  which  he  said  :  'The  writer,  although  connected 
with  the  development  of  the  cable  system,  cannot  but  con- 
clude that  the  day  of  usefulness  for  the  cable  *  * 
*  "  has  forever  gone,  and  that  the  electric  road 
stands  llie  champion  in  the  field.' 

"Mr,  Thomas  I.owry,  at  the  last  meeting  of  the  American 
Street  Railway  association,  said  that  he  was  so  thoroughly 
convinced  that  electricity  is  the  coming  power  for  street 
railways  that  this  was  the  last  convention  that  would  ever 
seriously  consider  horses  for  the  operation  of  street  rail- 
ways . 

"In  contradistinction  with  your  proposition  or  statement 
that  no  electric  company  would  undertake  to  equip  v.ith 
electricity  such  lines  as  Broadway  and  Third  avenue.  New 
\'ork.  or  Pennsylvania  avenue.  \Vashington,  etc.,  I  speak 
adviscd'y  when  I  say  that  I  know  of  at  least  one  electric 
company  who  would  be  very  glad  of  an  opportunity  to 
Cfiuip  any  one  of  the  three  roads  mentioned  with  a  guaran- 
tee that  the  percentage  of  operating  expenses  should  be 
less  with  electricity  than  with  any  other  known  system  of 
motive  power  for  traction  purposes.  I  am  not  certain  but 
that  there  are  at  least  four  other  companies  who  would 
willingly  accept  a  similar  contract. 

"I  do  not  believe  there  is  a  point  on  P.roadway  or  Third 
avenue  in  New  \'ork  City  where   a  greater  number  of  cars 


pass  in  a  given  time  than  at  the  corner  of  Winter  and  Tre- 
mont  streets  in  Boston  where  the  electric  system  is  em- 
ployed on  the  West  End  road  in  that  city.  No  one  has 
ever  doubted  or  questioned  the  complete  success  of  this 
electrical  installation,  and  any  one  familiar  with  the  situa- 
tion there  will  concede  that  it  operates  under  conditions  of 
the  most  adverse  character,  and  that  such  a  combination 
of  unfavorable  circumstances  affecting  the  operation  of  an 
electric  road  cannot  be  found  in  any  street  railway  system 
in  the  United  States." 


Storage  Battery  Litigation. 

Editor   of  the  WESTERN      ELECTRICIAN: 

^  The  daily  papers  of  Dec.  28  contained  an  item  from 
Cleveland,  purporting  to  givt  the  facts  in  Judge  Brown's 
recent  decision  in  the  suit  of  the  Electrical  Accumulator 
company  against  the  Brush  Electric  company,  on  the  ques- 
tion of  interference  between  the  Faure  and  Brush  storage 
battery  patents,  which  makes  it  appear  that  the  Brush 
company  had  won  a  victory  and  was  entitled  to  a  decree. 

I  have  long  been  an  admirer  of  the  talents  and  skill  of 
the  manager  of  the  Brush-Julien  storage  battery  literary 
bureau,  who,  upon  the  termination  of  every  skirmish  or 
battle  always  takes  the  ground  that  victory  has  perched 
upon  the  banners  of  the  conquered 

First,  it  should  be  remembered  that  the  Faure  patent  is 
the  only  storage  battery  patent  which  has  so  far  been  ad- 
judicated in  the  United  States  Courts,  where  the  plaintiff 
and  defendant  were  really  on  opposite  sides. 

In  March,  1SS9,  Judge  Co.xe  in  the  United  States  Dis- 
trict Court  for  the  Southern  District  of  New  York  rendered 
a  decision  sustaining  the  Faure  patent  The  newspapers 
and  the  public  were,  however,  informed  that  the  Faure 
method,  known  as  the  "paint,  paste  or  cement'"  method, 
was  inefficient  and  had  been  abandoned  by  the  Julien 
company.  In  June.  1SS9,  however,  the  Julien  company 
petitioned  the  court  for  a  rehearing  of  the  case,  which  was 
denied.  Judge  Coxe  in  his  decision  asking;  'Tf  it  be  true 
that  F'aure's  batteries  are  inferior  to  or  no  better  than 
others,  the  question  naturally  suggests  itself  why  are  not 
the  defendants  content  to  use  the  other  batteries?" 

The  Julien  company  answered  this  conundrum  by  stat- 
ing that  they  had  just  found  a  method,  greatly  superior  to 
that  of  Faure,  but  Judge  Lacombe  in  October.  iSSg,  de- 
cided that  all  the  various  methods  the  Julien  company  had 
so  far  employed,  infringed  the  Faure  patent. 

It  was  then  announced  that  this  decision  was  a  great  re- 
lief to  the  Julien  company,  as  they  knew  exactly  what  they 
could  do,  and  what  they  could  not  do.  in  the  making  of 
storage  batteries;  but  all  the  same  the  experimental  plant 
of  cars  installed  by  them  on  ti-e  F''ourth  avenue  road  in 
New  York  City  was  shut  down  until  the  summer  of  iSqo, 
by  which  time  they  had  evolved  another  modification  of 
battery,  which  they  said  was  unmistakably  clear  of  the 
Faure  patent. 

Meanwhile,  the  suits  instituted  by  the  Electrical  Accum- 
ulator company  against  the  Brush  company  in  the  Ohio 
District  to  determine  the  respective  standings  of  the  Faure 
and  lirush  patents  had,  owing  to  dilatory  proceedings  in- 
stituted in  great  part  by  the  defendants,  progressed  no 
farther  than  the  preliminary  pleadings,  and  the  merits  of 
the  case  have  not  been  brought  into  question,  and  no  testi- 
mony has  been  taken. 

It  is  in  this  case,  that  Judge  Brown  has  made  an  inter- 
locutory decision,  involving  three  questions  of  law  and  fact 
as  follows: 

The  Accumulator  company  applied  to  the  court  for  leave 
to  dismiss  the  two  interference  suits,  alleging  that,  owing 
to  the  construction  placed  upon  the  Faure  patent  by  Judge 
Coxe  there  no  longer  remained  any  interference.  In  one 
of  these  cases,  namely,  the  one  in  which  the  F'aure  patent 
was  in  interference  with  the  Brush  patent,  337,298,  the 
court  decided  the  motion  in  favor  of  the  Accumulator  com- 
pany; in  the  other  case.  Judge  Brown  held  that  the  ques- 
tion of  the  expiration  of  the  Brush  patent,  by  reason  of  the 
prior  grant  of  the  Italian  patent,  could  not  be  decided 
until  after  full  hearing,  and  hence  sustained  the  demurrer 
of  the  Brush  company  to  that  portion  of  the  Accumulator 
company's  bill,  leaving  the  case  to  proceed   on    its  merits. 

In  the  same  case  the  Accumulator  company  filed  a  sup- 
plemental bill,  setting  up  that  since  the  disclaimer  filed  to 
the  Faure  patent,  there  was  no  longer  any  interference 
between  the  first  claims  of  the  Faure  patent  and  the  form- 
erly interfering  claims  of  the  Brush  patent.  The  Brush 
company  liled  a  demurrer  to  that  supplemental  bill,  on  the 
ground  that  this  question  could  not  be  tried  in  that  case, 
and  Judge  Brown  also  decided  this  question  in  favor  of  the 
.'\ccumulator  company. 

The  facts  are,  therefore,  that  in  the  recent  case  three 
points  have  been  decided,  two  in  favor  of  the  Accumulator 
company  and  one  in  favor  of  the  Brush  company,  leaving 
the  case  still  to  be  tiicd  on  its  merits. 

The  Accumulator  company  claims,  and  its  claims  are 
based  upon  a  long  and  wide  experience  in  the  business, 
that  no  form  of  storage  battery  so  far  made  has  proved  or 
can  prove  successful,  except  that  made  by  the  h'aure  pro- 
cess where  the  active  material  is  applied  to  the  support 
plate  in  the  form  of  a  paint,  paste  or  cement  prior  to  im- 
mersion in  the  battery  fluid,  and  that  where,  according  to 
Judge  Lacombe's  construction  of  Brush's  exper'menis,  a 
perfectly  dry  powdtr  is  compacted  upon  the  grid  by  a 
hydraulic  pressure  and  no  fiuid  added  until  the  plate  goes 
into  use  in  the  battery,  the  absorption  of  the  fiuid  by  the 
active  material  causes  it  to  expand  and  to  exhibit  a  tenden- 
cy to  disintegrate,  such  tendency  being  accelerated  on  the 
occasion  of  each  succeeding  charge  and  discharge.  In 
other  words,  a  battery  so  constructed  is  not  durable,  and 
breaks  down  when  subjected  to  any  but  ordinary  strain. 

D.  II.  lUiKs. 

New  York,  Jan.  5,  1891.    , 


The  Raleigh,  N.  C,  Street  Railway  company  will  sub- 
stitute electricity  on  its  lines.  The  Edison  system  will  be 
introduced. 
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CORRESPONDENCE. 


New  York  Notes. 

New  Wrk,  Jan.  10  — There  were  several  matters  of 
interest  to  the  electrical  fraternity  considered  in  official 
coaamunicatioQi  presented  to  the  public  this  week.  Gov, 
Hill  in  his  message  to  the  legislature,  recommends  the  es- 
tablishment of  a  board  to  have  charge  of  such  matters  as 
electric  and  gas  lighting  throughout  the  State.  The  nat- 
ural opposition  to  this  proposition  would  be  based  upon 
the  fact  that  the  appointing  power  would  be  invested  in 
the  governor  or  legislature,  and  it  is  not  to  be  expected 
that  these  officials  would  b^  able  to  rise  above  the  political 
plane  from  which  they  dispense  all  favors  and  offices. 
This  city  has  had  all  the  experience  it  desires  in  political 
bo'^rds,  such  as  that  which  is  now  engaged  in  mixing  up 
matters  pertaining  to  the  subways.  Rapid  transit  for  this 
city  is  again  brought  prominently  to  the  front.  A  new 
commission  has  been  appointed  for  rapid  transit,  and  it  has 
had  its  first  meeting  at  Steinway  Hall  It  has  been  de- 
cided to  hold  a  public  meeting  next  Thursday,  when  the 
commissioners  will  listen  to  suggestions  from  any  one  re 
specting  the  locatioa  of  the  route,  and  also  plans  of  con- 
struction. There  is  little  doubt  that  the  commissioners 
are  already  favorably  inclined  to  an  electric  system,  and 
electrical  engineers  should  avail  themselves  of  an  oppor- 
tunity of  presenting  the  latest  and  most  advanced  ideas 
which  the  science  is  furnishing.  The  New  York  Sun  sug- 
gests that  the  commission  take  such  measures  as  to  com 
pel  the  elevated  roads  to  furnish  a  better  service  for  the 
present,  after  which  "it  will  be  time  for  it  to  turn  its  atten- 
tion 10  the  devising  of  a  grand  system  of  comprehensive 
rapid  transit  for  both  the  New  York  of  the  present  and  the 
future."  In  regard  to  electric  propulsion,  the  Sun  says: 
"Another  point  in  connection  with  the  elevated  system 
upon  which  recommendations  of  the  Rapid  Transit  Com- 
missioners would  have  great  weight,  would  be  the  procur- 
ing of  some  enactment  compelling  the  use  of  electricity 
upon  the  elevated  railroads  instead  of  steam  power.  The 
substitution  of  sleimless,  sparkless,  smokeless  and  com- 
paratively noiseless  system  of  traction  for  the  present  loco- 
motives, is  thoroughly  practicable  and  should  not  be  much 
longer  denied  to  the  citizens  of  New  York.  The  very 
nature  of  the  structure  makes  it  a  matter  of  the  greatest 
ease  to  apply  the  current  without  the  slightest  danger  to 
life  or  property.  That  electricity  is  not  already  used  on 
these  roads,  is  in  the  present  condition  of  electric  science, 
no'.hing short  of  public  reproach." 

The  question  of  overhead  wires  in  this  city  is  considered 
in  the  mayor's  message  as  follows: 

"The  work  of  removing  the  poles  and  overhead  wires 
has  been  continued  without  interruption  during  the  past 
year,  and  in  every  instance  in  which  the  companies  have 
contested  the  right  of  the  municipal  government  to  compel 
the  removal  of  these  poles  and  wires,  ihe  city  has  been  s'jc- 
cessful.  The  Board  of  Electrical  Control  during  the  past 
year  has  constructed  for  the  reception  of  telegraph  and 
telephone  conductors  17S  miles  of  single  duct  in  nine  miles 
of  street  trench,  making  a  total  construction  of  te'ephone 
and  telegraph  subways  of  697  miles  of  duct  in  38  miles  of 
street  trench.  There  have  been  constructed  132  miles  of 
duct  in  3g  miles  of  street  trench  for  electric  light  conduc- 
tors, making  for  electric  light  service  constiucted  up  to 
date  647  miles  of  duct  in  85  miles  of  street  trench.  There 
have  been  placed  in  the  subways  10,150  miles  of  telephone 
and  telegraph  wire  and  340  miles  of  wire  for  electric  light 
service,  making  in  all  now  in  the  subways,  telephone,  tele- 
graph, and  electric  liglit  wires,  23  797  miles.  There  have 
been  removed  during  the  year  1,361  poles  and  18  949,645 
feet  of  overhead  wire.  At  the  present  time  many  of  the 
departments  operate  a  separate  system  of  electric  wires, 
which  are  largely  maintained  through  separate  cables.  In 
several  of  the  large  cities  of  the  United  Slates  a  central 
electrical  exchange  through  which  intercourse  can  be  had 
between  the  different  departments  of  the  city  government, 
is  in  existence,  under  the  control  of  the  local  authorities. 
It  is  a  question  for  sefious  consideration  whether  such  a 
system  should  not  be  adopted  in  this  city.  If  it  should  be 
ultimately  concluded  to  adopt  such  system  it  could  be  ex- 
tended toenabic  the  city  to  furnish  its  own  electric  lights." 

Electrical  e.>:ecution  complications  are  growing  rather 
than  diminishing,  pnd  it  looks  as  if  the  fates  had  contrived 
to  bring  up  some  new  argument  each  time  to  keep  the  hor- 
rible experiment  from  being  tried  again.  Both  Wood  and 
Jugiro  have  been  granted  stays,  and  it  may  be  a  year  be- 
fore the  matter  can  be  finally  settled.  Deputy  Attorney- 
General  Mogan,  in  commenting  upon  the  appeal,  said: 

"It  is  just  what  was  expected  after  the  decibion  in  the 
Wood  case.  That  gave  any  lawyer  the  right  to  appeal  to 
the  United  States  courts,  no  matter  how  frivolous  the  na- 
ture of  his  appeal,  and  lh';n,  when  it  was  denied,  to  appeal 
again  to  the  United  States  Supreme  Court.  liut  people 
make  a  mistake  when  they  think  that  the  electrical  execu- 
tion law  alone  is  defeated  by  these  appeals.  The  United 
States  statute  which  lias  caused  this  trouble,  covers  every 
State.  Any  criminal  condemned  to  be  hanged  in  any  other 
State  can  take  his  case  to  the  United  Stales  Supreme 
Court.      Practically,    capital  punishment    is   abolished  in 


every  State  of  the  Union  by  that  statute.  Until  it  is  re- 
pealed, as  it  should  be  at  once,  murderers  all  over  the 
United  States  can  stay  their  executions" 

L:o  Daft  has  brought  suit  against  the  United  Electric 
Traction  companv  for  ^50,000,  which  is  claimed  by  him  as 
a  consideration  in  the  formation  of  the  new  company  upon 
the  old  Daft  Electric  Light  company. 

A  great  strike  is  in  progress  at  the  Edison  Building  in 
Broad  street,  and  300  mechanics  refuse  to  resume  work. 
The  cause  of  the  trouble  is  that  Vblkening  &  Co.,  non- 
union marble  dealers  are  doing  work  on  the  Edison  Build- 
ing. 

Judge  William  L.  Muller,  president  of  the  Crosby  Elec- 
tric company,  died  suddenly  of  pneumonia  last  Monday. 
Judge  Muller  took  a  very  active  interest  in  electricity  and 
brought  the  Crosby  company  to  its  present  strong  position. 
He  interested  with  himself  several  of  the  best  known  men 
in  New  York,  and  it  is  deeply  regretted  that  he  has  been 
cut  off  and  the  electric  business  has  lost  so  prominent  an 
exploiter.  Judge  Muller  was  the  son  of  the  well-known 
founder  of  the  auction  firm  of  Adrian  H.  Muller  &  Co.j-ind 
was  born  in  this  city  in  1S41.  He  studied  law  in  the  office 
of  John  Murdoch,  the  district  attorney  of  Chemung 
county,  and  in  June,  1863,  when  Mr.  Muller  had  just 
reached  his  majority,  he  was  admitted  to  the  bar  at  Bing- 
hamton.  Mr.  Muller  began  practice  in  Elmira  In  1S70 
he  was  elected  Recorder  of  Elmira,  and  on  the  expiration 
of  his  term  of  three  years  was  re  elected.  Gov.  Hill  and 
Judge  Muller  had  been  close  friends  socially  and  politically 
for  several  years  before  they  formed  a  law  partnership  in 
Elmira  after  Recorder  Muller's  second  term  had  expired. 
Their  partnership  continued  up  to  the  time  of  Gov.  Hill's 
election  in  1885.  At  the  next  meeting  of  the  Legislature 
Gov.  Hill  sent  in  to  the  Senate  William  L.  Muller's  name 
for  Judge  of  the  Court  of  Claims 

A  number  of  representatives  of  electrical  papers  gathered 
at  Martinelli's  last  evening  in  honor  of  W.  T.  Hunt,  who 
has  identified  himself  with  the  Electric  Age.  Among  those 
in  attendance  were:  Clarence  E.  Stump  of  the  Street  Rnil- 
-tvay  Journal,  Jos.  Wetzler,  T.  C.  Martin  and  F.  R.  Col- 
vin  of  the  EUctrical  Engineer,  George  Worthington, 
Charles  W.  Price,  Electrical  I^eview,  C  Mc  L.  Paine, 
Western  Electrician,  J.  B.  Taltavall,  T.  R.  Taltavall, 
R.  J.  Gray  and  W.  T.  Hunt,  Electric  Age. 

The  first  meeting  of  the  Electric  Club  for  the  year,  will 
be  held  Thursday  evenmg,  Jan.  22d.  At  the  last  meeting 
amendments  to  the  by-laws  of  the  club  were  voted  on  fav- 
orably as  follows:  The  classification  of  members  was 
changed  from  resident  and  non-resident  to  active  and  asso- 
ciate, and  the  initiation  fee  of  the  former  reduced  from  $50 
to  $40  and  annual  dues  reduced  from  $50  to  .'^40.  The 
initiation  fee  of  associate  members  was  made  $20,  and  the 
annual  dues  $20.  The  limit  of  membership  in  the  club 
was  raised  to  i,ozo.  A  business  meeting  of  the  members 
to  ratify  the  above  action  and  to  pass  upon  resolutions  laid 
over  from  the  last  meeting,  reducing  the  initiation  fee  one- 
half  for  a  period  of  four  months,  will  beheld  at  8  o'clock. 
A  lecture  will  be  given  the  same  evening,  due  announce- 
ment of  which  will  be  more. 

W.  H.  T. 

Cleveland,  O. 

CLEViiLA,ND  Jan  9. — The  Cincinnati  Gas  company  has 
made  the  city  an  offer  which  embodies  the  agreement  to 
furnish  street  light  at  one-half  the  cost  of  electric  light,  pro- 
viding the  latter  is  aboli.hed.  It  also  presents  statements 
purporting  to  indicate  that  the  arc  lights  in  Paris  have 
proved  a  failure  and  that  gas  has  been  resorted  to;  that 
even  New  "S'ork  does  not  approve  of  electric  lighting.  The 
gas  company  seems  to  be  backed  up  by  a  number  of  down- 
town property  owners  who,  in  their  old,  primitive  way, 
anticipate  disadvantages  from  the  construction  of  under- 
ground conduits  which  are  under  consideration  by  the  city 
board. 

The  proposed  Euclid  avenue  extension  from  Erie  to 
Huntington  streets  and  on  the  latter  up  to  Prospect  street, 
has  caused  considerable  commotion.  l"he  avenue  million- 
aires object  to  the  noise  of  the  motors  and  do  not  wish 
their  boulevard  disfigured  by  iron  poles.  Said  President 
Everett  of  the  East  Cleveland  Railroad  company:  "It 
remains  a  question  whether  fifty  millionaires  of  the  avenue 
or  30,000  people  of  the  East  End  are  to  be  accommodated. 
Our  corporation  is  now  going  to  make  a  fight  for  the  entire 
street  from  Erie  to  Case  and  take  the  matter  to  the  legisla- 
ture. We  received  our  charter  in  1882  under  a  steam  rail- 
road acf,  which  had  never  been  changed  and  had 
the  power  to  appropriate  a  right  of  way  in  Euclid  avenue." 

The  incandescent  lamps  of  the  Buckeye  Electric  com- 
pany of  this  city  receive  a  great  deal  of  attention  through- 
out the  country,  and  the  firm  is  just  now  contemplating  an 
annex  to  its  manufacturing  plant. 

The   pure    aluminum    and    aluminum   bronze    recently 


placed  on  the  market  by  the  Cleveland  Aluminum  company, 
a  wealthy  corporation  especially  organized  for  the  manufact- 
ure of  the  new  metal,  has  been  adopted  by  several  Cleve- 
land and  Eastern  manufacturing  machinists. 

The  electric  elevators  of  the  Elektron  Manufacturing 
company  are  being  exploited  by  the  Cleveland  Construction 
company.  Ten  have  been  placed  so  far;  one  will  be  in- 
stalled in  the  new  Y.  M   C.  A.  building  here. 

The  Schlegel  Electric  company  of  Akron,  O.,  has  been 
incorporated  with  a  capital  stock  of  $10,000. 

One  of  the  Thomson-Houston  search  lights,  such  as  are 
used  on  boats  on  the  Mississippi  river,  is  now  exhibited  in 
the  local  office.  The  light  is  5,000-candIe  power  and  it  is 
claimed  that  an  object  two  feet  wide  and  nine  feet  long 
can  be  seen  by  the  aid  of  the  light  at  a  distance  of  four 
miles,  if  the  atmosphere  is  clear.  Business  signs  on  Eu- 
clid avenue  can  be  read  very  plainly  from  the  Society  for 
Savings  building,  where  the  lamp  is  exhibited.  Manager 
W.  R.  Caulkins  placed  one  on  the  steamer  Progress  last 
season,  and  will  place  at  least  a  dozen  more  before  spring 
opens. 

A  comparatively  new  electric  company  of  this  city  has 
perfected  a  storage  battery  for  which  strong  claims  are 
made. 

The  Telephone  company  at  Warren,  0.,  will  bring  suit 
against  the  electric  light  company  on  the  ground  that  its 
instruments  are  rendered  useless  after  6  P.  m. 

The  Back  river  bridge  of  the  electric  railway  at  Martin's 
Ferry  is  completed. 

The  Mayfield  Street  Railroad  company,  composed  of 
stockholders  of  the  East  Cleveland  Railroad  company,  has 
been  incorporated.  The  new  line  will  start  at  the  end  of 
the  East  Cleveland  road  and  run  over  Mayfield  street. 

Theseveral  extensions  of  the  Hamilton,  O.,  electric 
railway  will  be  in  operation  by  September  next. 

Representative  Hodge  has  introduced  a  bill  in  the  Ohio 
legislature  providing  that  all  cities  may  own  street  railway, 
gas  or  electric  light  plants,  but  if  franchises  are  granted, 
ihey  must  be  sold  to  the  highest  bidder. 

W.  W.  Hazzard  of  this  city  reports  that  the  South  Cov- 
ington &  Cincinnati  Electric  road  will  be  in  operation  to- 
morrow. The  work  was  considerably  delayed  owing  to  an 
injunction  restraining  the  company  from  erecting  a  pole  in 
front  of  the  Cincinnati  government  building.  The  work 
of  extending  the  system  through  Newport  and  up  to  Day- 
ton, Ky.,  will  commence  soon. 

The  South  Covington  &  Cincinnati  Electric  company  at 
a  meeting  Thursday,  elected  Thomas  M.  Jenkins,  late  as- 
sistant superintendent  of  the  Albany  electric  road,  as  o-en- 
eral  manager  of  the  entire  system. 

F.  S.  Oakes  is  in  the  city  in  the  interest  of  the  Salaman- 
ca (N.  Y.,)  Electric  Railway  company,  and  will  probably 
negotiate  for  the  equipment  of  the  new  road  from  Great 
Valley,  N.,  Y.,  through  Salamanca  to  West  Salamanca. 

R. 

Denver,  Colo. 
Denver,  Colo.,  Jan.  8. — The  last  year  was  one  of  un- 
usual activity  in  street  railway  building  in  Denver.  No  less 
than  forty-nine  miles  of  electric  lines  were  completed  and 
put  in  operation  by  five  distinct  companies.  The  Univer- 
sity Park  line  was  put  in  operation  in  March,  and  since  that 
time  work  has  been  pushed  in  ail  directions.  The  building 
and  equipment  of  the  several  lines  are  reported  to  have  cost 
as  follows:  University  Park,  four  miles,  |65,ooo;  East 
Colfax  and  East  Capitol  Hill,  seven  and  one-haJf  miles, 
$200,000;  Lawrence  street,  five  miles;  Ashland  and  Agate 
avenues,  two  and  one-half  miles;  South  Broadway,  live 
miles;  Twenty-second  avenue,  two  and  one-half  miles- 
Twenty  eighth  street,  two  and  one-half  miles;  South 
Fourteenth  street,  two  and  one  half  miles;  West  End 
electric,  five  miles;  total  mileage  of  electric  roads  for  iZ<)o, 
forty-nine;  total  cost,  $835,000. 

From  present  indications  the  construction  for  1891  will 
equal  if  not  surpass  that  of  the  past  year.  The  Golden 
Electric  line,  thirteen  miles  in  length,  is  being  rapidly  ex- 
tended to  the  west  and  will  be  lighted  the  entire  length. 
This  is  expected  to  cost  fully  $500,000.  The  East  Colfax 
line  will  build  a  number  of  branches  throughout  the  eastern 
suburbs,  while  ten  miles  of  the  City  company's  horse  car 
lines  will  be  converted  into  electric  roads  and  in  addition 
an  electric  belt  line  encircling:  the  city  is  being  strongly 
talked  of. 

At  a  meeting  of  the  new  management  of  the  University 
Park  Electric  Railway  company  held  Friday  the  following 
officers  were  elected  for  the  ensuing  year:  Frank  Evans 
president:  John  Musgrove,  vice-president;  W.  G.Evans 
secretary.  Together  with  John  C.  Curtis  and  S.  K.  ]Jur- 
kin  these  gentlemen  will  constitute  the  board  of  directors. 
The  South  Broadway  Heights  extension  of  the  South 
Broadway  electric,  one  mile  in  length,  has  been  completed 
and  was  put  in  operation  the  first  of  the  year. 

The  Denver  Consolidated  Electric  company  is  putting  in 
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350  new  incandescent  lamps   for  city  service   in  the  Third 
and  Fifth  wards. 

The  contract  for  the  erection  of  an  electric  light  plant  in 
South  Denver  has  been  let  for  $13,000.  The  plant  com- 
plete is  expected  to  cost  about  $80,000,  It  is  thought  the 
town  will  be  lighted  by  April  i.  C.  W.  C. 

Nashville,  Tenn. 

Nashville,  Jan  S. — The  United  Electric  Railway  com- 
pany filed  an  amended  charter  last  week  v/ith  the  view  of 
extending  its  lines  in  the  near  future.  The  rapid  increase 
of  patronage  appears  to  justify  these  extensions. 

The  four  large  op^n  cars  of  this  company,  originally 
made  to  be  used  as  trailers  in  summer,  are  being  6tted  with 
independent  Westinghouse  motors,  and  will  be  used  in 
good  weather  winter  or  summer.  These  "excursion"  cars 
will  doubtless  be  immensely  popular,  as  smoking,  which 
is  strictly  prohibited  on  all  others,  will  be  allowed  on  the 
three  rear  seats. 

The  Citizens'  Rapid  Transit  company  began,  on  the 
31st  ult.,  to  run  cars  regularly  as  far  as  the  uncompleted 
bridge  over  the  N.  C.  &  St-  L.  railroad,  a  distance  of  two 
and  one-quarter  miles.  The  cars  of  this  line  are  sixteen 
feet  long,  equipped  with  double  motors  and  track  brakes, 
are  beautifully  finished  and  upholstered,  and  the  only  ones 
in  the  city  furnished  with  heating  apparatus.  So  far  the 
line  works  well,  and  is  being  well  patronized. 

The  Nashville  Railway  &  Power  company  has  com- 
pleted its  car  sheds  and  three-quarters  of  its  track,  and 
work  is  being  pushed  on  the  power  house,  which  is  located 
on  the  Nashville  &  Louisville  railroad  track  between  Cherry 
and  Griddle  streets.  This  line  connects  on  Cedar  and 
Cherry  streets,  in  the  heart  of  the  city  with  all  the  other 
lines.  The  company  expects  to  have  the  line  in  operation 
Feb.  I,  next. 

It  is  not  uncommon  to  hear  visitors  from  Chicago  and 
other  large  cities  compare  Nashville's  street  car  system 
with  those  of  their  own  cities  much  to  the  advantage  of  the 
former,  and  whether  they  really  mean  what  they  say  or 
not,  it  makes  the  average  Nashvillian  feel  proud  of  his 
city. 

Very  little  importance  is  attached  to  the  rumor  that  the 
St.  Louis  Electric  company  intends  to  bring  suit  on  the 
ground  of  infringement  of  the  Adams'  patents  against  all 
companies  operating  electric  railways.  Managers  of  the 
electric  railways  here  siy  if  it  becomes  necessary  they  are 
prepared  to  manufacture  their  own  motors.  Many  im- 
provements on  all  parts  of  electric  railway  systems, 
especially  the  trolley  and  method  of  putting  up  the  wires, 
have  been  made  in  this  cily.  B. 


Milwaukee,  Wis. 

Milwaukee,  Jan.  10. — .Ml  the  Villard  electric  interests 
in  Milwaukee  have  been  consolidated,  and  Villard  him- 
self, is  the  president  of  the  big  conpany.  The  Milwaukee 
Street  Railway  company  has  been  organized  with  a  capital 
of  $1,000,000,  for  the  purpose  of  holding  the  Milwaukee 
City  Railroad  company,  the  Cream  City  Railway  company, 
the  Badger  Illuminating  company  and  the  Edison  Electric 
Light  company.  The  officers  and  directors  of  the  com- 
pany are  as  follows:  Henry  Villard,  president;  Henry  C. 
Payne,  vice  president;  Charles  L  Colby,  Colgate  Hoyt 
and  W.  J.  Curtis,  all  of  New  York;  Frank  G.  Bigclow  of 
Milwaukee,  and  David  S.  Wegg,  Chicago.  The  Consoli- 
dated Street  Railway  companies  will  be  under  the  manage- 
ment of  Supt,  Hommcl,  of  the  Milwaukee  City.  However, 
Supt.  Linn  of  the  Cream  City,  will  not  leave  the  service  of 
the  Villard  syndicate.  He  will  probably  be  placed  at  the 
head  of  an  extensive  suburban  system  owned  by  the  com- 
pany at  Chicago. 

An  operating  company,  with  Villard  as  president  and 
Edward  C.  Wall  as  vice-president  and  manager,  is  being 
organized  to  control  the  electric  light  interests  of  the  Vil- 
lard syndicate.  Mr.  Wall  states  that  the  company  will 
make  a  special  business  of  furnishing  electric  power.  Such 
power  will  be  furnished  to  all  who  want  it.  and  he  predicts 
that  it  will  not  be  long  before  electricity  will  be  in  general 
use  here  for  power  purposes. 

The  incorporation  of  the  Milwaukee  Street  Railway  com- 
pany, was  speedily  followed  by  the  filing  of  a  mortgage 
for  $10,000,000  to  the  Central  Trust  company  of  New 
York.  The  mortgage  covers  all  of  the  Villard  interests  in 
Milwaukee.  It  provides  that  the  mortgagor  may  issue 
from  time  to  time,  as  it  is  deemed  advisable,  bonds  within 
the  sum  of  $10,000,000,  and  the  Central  Trust  company  is 
to  placethem.  Only  $5,000,000  of  bonds  arc  to  be  issued 
at  the  present  time.  The  limit  placed  upon  the  same  Is 
in  excess  of  the  value  of  the  Villard  syndicate's  Milwaukee 
property. 

In  the  circuit  court,  Henry  O.  Parks  has  commenced 
proceedings  to  condemn  the  West  Side  Railway  company's 
power  house  as  a  nuisance  and  to  recover    damages  in  the 


sum  of  $20,000.  His  residence  adjoins  the  plant.  He 
avers  that  the  exhaust  pipe  throws  a  vile  mixture  of  steam 
and  grease  upon  his  house,  that  the  smokestack  deposits 
soot  all  over  his  premises,  and  that  the  constant  noise  pre- 
vents his  family  from  securing  necessary  rest. 

Ever  since  the  advent  of  electric  street  railways  there  has 
been  more  or  less  complaint  about  the  telephone  service. 
The  proportion  of  underground  telephone  wires  is  quite 
small,  but  the  work  of  burying  them  is  going  right  along. 
In  the  meantime  the  trouble  from  induction  continues  to 
some  extent.  Secretary  McLeod  says  that  the  only  real 
remedy  is  a  return  metallic  circuit.  He  adds,  however, 
that  for  Milwaukee  such  a  system  would  cost  about  $75,- 
000,  and  the  company  would  have  to  advance  telephone 
rentals  from  20  to  40  per  cent .  were  a  complete  metallic 
circuit  put  in.  The  company,  however,  is  putting  in  a 
"common"  return  wire.  C. 


Minneapolis,  Minn. 

Minneapolis,  Jan.  10. — A  change  will  be  made  in  the 
transfer  system  now  employed  on  Twin  City  electric  lines 
within  a  short  lime.  The  company  has  been  victimized  by 
wholesale  robberies  under  the  present  plan,  and  some 
scheme  will  be  devised  by  which  these  can  be  stopped. 
Eight  thousand  transfers  are  issued  daily  by  the  agents  of 
the  company,  many  of  which  are  fraudulently  secured  and 
some  of  which  are  wantonly  given  to  parties  in  no  sense 
entitled  to  them.  Under  the  present  plan  this  trouble  can- 
not be  prevented,  as  transfer  agents  are  unable  to  tell 
among  the  throngs  congregated  at  points  of  transfer  just 
who  among  the  applicants  are  entitled  to  checks.  The 
scheme  that  will  probably  be  adopted  is  the  rebate.  When 
the  passenger  wishes  a  rebate,  he  will  be  required  to  pay  a 
nickel  for  it,  which  will  be  refunded  upon  the  presentation 
of  the  check.  Cheap  fares  and  attractive  service  are  doing 
much  to  increase  street  car  travel  The  business  of  the 
interurban  line  continues  to  grow,  and  the  company  is  now 
perfecting  final  arrangements  for  instituting  a  three-min- 
ute train  service  between  the  cities.  Eighteen  hours  per 
day  motors,  each  with  a  "trailer,"  will  run  each  way  every 
three  minutes  between  Minneapolis  and  St.  Paul.  At 
present  cars  run  every  ten  minutes,  and  the  service  is  en- 
tirely inadequate  for  the  demand  upon  it.  The  business  of 
the  interurban  line  is  phenomenal,  and  it  is  believed  that  it 
will  be  more  than  doubled  when  the  company  is  in  position 
to  furnish  better  accommodations.  The  rumor  prevails 
that  the  company  has  recently  rejected  a  very  large  amount 
for  its  franchise  on  this  line,  tendered  by  a  syndicate  of 
New  York  capitalists. 

E.  K..  Tarbell  of  Winona,  Minn.,  has  closed  a  contract 
with  the  Edison  company  of  Chicago,  for  the  installation 
of  a  600  incandescent  light  plant  in  the  Hotel  Winona  at 
that  place. 

The  Rhinelander  {VVi<;.,)  Electric  Light  company's  plant 
will  be  increased  within  a  few  weeks  by  the  addition  of 
another  engine  and  dynamo.  A  change  in  the  situation  of 
the  plant  is  also  contemplated,  which  will  admit  of  the 
profitable  use  of  sawmill  waste  for  fuel. 

The  St  Paul  Street  Railway  company  has  put  the  elec- 
tric loop  line  in  practical  operation  in  that  city.  The 
University  avenue.  Grand  avenue,  West  Seventh  street, 
Rice  street  and  Concord  street  lines  all  use  it,  but  for  the 
present  a  few  of  the  lines  will  not  use  it,  among  them  being 
the  Rice  street  extension  and  the  Winnifred  street  line. 
Within  a  few  weeks  the  Lafayette  avenue  line  will  be 
changed  from  horse  to  electric  power.  The  new  1,200- 
horse  power  Corliss  engine  is  now  in  operation  in  the  Hill 
street  power  house  of  the  company. 

The  last  act  in  the  history  of  Twin  City  cable  construc- 
tion is  now  in  progress.  One  hundred  thousand  tons  of 
iron  which  the  company  purchased  a  year  or  more  ago  to 
use  in  the  construction  of  the  First  avenue  line  in  this 
city,  are  being  broken  up  and  sold  to  local  metal  workers 
for  recasting.  Most  of  this  iron  will  probably  be  used  in 
the  same  manner,  as  there  is  said  to  be  absolutely  no  de- 
mand for  cable  material.  Besides  this  loss,  in  itself  heavy, 
the  company  has  a  stretch  of  cable  line  half  a  mile  long 
constructed  from  Bridge  Square  to  Washington  avenue, 
which  will  never  be  used. 

The  first  of  the  new  motor  cars  for  the  interurban  line 
were  put  in  operation  yesterday.  They  carry  motors  of 
sufficient  power  to  attain  a  speed  of  twenty-five  miles  an 
hour,  and  will  reduce  the  time  consumed  In  the  trip  be- 
tween the  cities  from  one  hour  to  forty-five,  and  perhaps 
forty,  minutes.  They  were  built  by  the  Laclede  Car  com- 
pany of  St.  Louis,  and  are  handsome  and  convenient  as 
well  as  powerful.  Each  of  them  will  draw  a  "trailer," 
thus  giving  to  each  train  accommodations  for  about  one 
hundred  passengers,  Within  a  few  days  the  line  will  be 
fully  equipped,  and  is  expected  to  carry  between  15,000 
and  25,0(,)0  passengers  daily.  The  street  Railway  company 
has  deferred  to   interurban   prejudice  sufficiently  to  put  a 


sign  reading,  "Minneapolis  and  St.  Paul"  on  one  side  of 
each  car,  and  one  reading  "St.  Paul  and  Minneapolis"  on 
the  other;  while  at  each  end  the  words  "Interurban  Line" 
are  painted. 

E.  L.  Randall,  who  has  attained  some  notoriety  as  a 
Brotherhood  organizer  among  telegraphers,  is  still  in  Min- 
neapolis, and  some  sort  of  an  organization  is  maintained. 
Operators  deny  that  it  has  any  other  than  social  purposes; 
but  one  of  the  local  dailies  claims  to  have  information  that 
it  is  the  nucleus  of  a  new  organization  now  in  process  of 
formation  among  the  operators  of  the  country.  Minne- 
apolis is  conspicuously  a  bad  place  for  experiments  of  this 
nature,  as  the  Western  Union  manager  I.  Michaels,  so 
demonstrated  a  few  months  ago  N.  O.  F. 


THE    ELECTRIC  LIGHT. 

The  city  plant  at  Little  Rock,  Ark.,  will  be  enlarged. 

The  Piedmont  Construction  &  Land  company  of  Seneca, 
S.  C,  will  erect  an  electric  light  plant. 

The  Knoxville,  Tenn.,  Schuyler  Electric  Light  com- 
pany has,  it  is  stated,  issued  $:o.ooo  of  bonds  for  the  pur- 
pose of  enlarging  its  electric  light  plant. 

The  Electric  Light,  Heat  &  Power  company  of  Farm- 
ville,  Va.,  has  been  organized  with  C  M.  Walker,  presi- 
dent, and  J.  M.  Crute,  secretary.  The  capital  stock  is 
s;  1 00. 000. 

The  Bushnell  (III )  Electric  company  has  been  incorpo- 
rated to  furnish  light,  heat  and  power;  capital  stock, 
$75,000;  incorporators,  William  M.  Carpenter,  Merritt  B 
Austin  and  Frederick  B    Uhrig. 

The  isolated  lighting  department  of  the  Thomson- 
Houston  company,  Chicago,  has  sold  A  Zeese  ^:  Co ,  341 
Dearborn  street,  Chicago,  a  special  iS.ooo-canole  power 
outfit,  and  the  Schlitz  Brewing  company,  for  the  Schlitz 
Hotel,  Milwaukee,  Wis.,  a  12-arc  light  plant. 

The  Edison  Electric  Illuminating  company  of  Rochester, 
N,  Y.,  is  erecting  a  new  power  station  to  meet  the  growing 
demands  for  incandescent  lighting.  The  company  also 
reports  a  large  demand  for  electric  motors.  It  has  made 
several  large  installations  recently,  one  of  25-horse  power 
to  operate  the  press  of  the  Democrat  and  Chronicle. 

The  Brush  Electric  Light  company  of  Rochester,  N.V., 
has  taken  possession  of  its  new  oflices  in  the  Munger 
Building,  South  Water  street.  The  store  rooms  and  re- 
pair shops  are  also  in  this  building,  and  a  reading  room  has 
been  fitted  up  for  employes.  It  is  the  intention  of  the 
company  to  install  an  incandescent  plant  in  the  basement 
to  supply  light  in  the  business  district.  The  company  is 
now  supplying  current  for  1.500  arc  lamps,  and  600 
motors  from  its  central  station  at  the  lower  falls.  This 
station  is  operated  by  water  power,  and  has  already  been 
illustrated  in  the  Western  Electrician. 


THE  electric  MOTOR. 

An  electric  railway  is  being  constructed  by  the  Johnson 
City,   Tenn..  iS:   Carnegie  Street  Railway  company. 

Several  ordinances  granting  franchises  to  electric  street 
railways  in  San  Francisco  were  recently  passed  by  the 
supervisors  over  the  mayor's  veto. 

Electricity  is  being  substituted  for  horses  on  the  Central 
Electric  Street  Railway  company's  roads  in  Sacramento, 
Cal.,  and  several  carloads  of  machines  and  apparatus  for 
the  equipment  of  the  lines  has  already  been  received. 

The  Kankakee  Electric  Railway  company  has  been  in- 
corporated to  build  and  run  a  street  railway  in  the  city  of 
Kankakee,  111.,  and  in  connection  therewith  operate  a  plant 
for  the  commercial  distribution  of  light,  heat  and  power. 

It  is  reported  that  three  electric  roads  are  projected  in 
San  Francisco  and  will  probably  be  built  during  the  year. 
A  large  system  is  under  construction  in  Oakland,  another 
in  Los  Angeles  and  a  short  line  in  Sacramento.  Another 
additional  road  will  be  put  in  operation  in  San  Jose,  and 
one  is  projected  in  San  Diego.  The  outlook  for  electric 
road  work  in  California  is  reported  very  good. 

J.  F.  Burk,  general  manager  of  the  Pacific  Railway 
company,  that  operates  the  cable  system  in  Los  Angeles, 
says  that  company  will  begin  changing  from  cable  to  elec- 
tricity as  soon  as  the  legislature  changes  the  section  of  the 
civil  code  that  apparently  prohibits  electric  roads  in  Cali- 
fornia The  section  will  undoubtedly  be  amended  at  the 
next  session  of  the  legislature,  according  to  an  exchange. 
At  the  same  time  electric  roads  are  now  in  operation  in  the 
state  and  more  are  building,  so  that  the  code  is  no  real 
hindrance. 

The  enterprise  of  manufacturers  of  electric  railway  ap- 
paratus in  this  country  is  attracting  attention  across  the 
water,  and  has  called  forth  the  following  comment  from  a 
London  contemporary:  "The  opportunities  for  American 
electrical  engineers  to  ventilate  their  ideas  are  quite  in 
keeping  with  the  general  progress  of  the  science.  Not 
only  do  our  American  friends  institute  a  number  of  con- 
ventions, purely  electrical  in  their  aims,  besides  attending 
the  usual  and  freiiuenl  meetings  of  electrical  societies  anti 
clubs,  but  they  are  now  tlioroughly  invading  the  conclaves 
of  tramway  men,  who,  by  force  of  circumstances,  arc  all 
becoming  amateur  electricians  and  staunch  supporters  of 
the  new  motor." 

More  than  a  score  of  gentlemen  from  Bridgeport,  Conn  . 
visited  Rochester,  N.  Y.,  last  week  as  the  guests  of  the 
Rocliestcr  railway  company.  The  stockholders  of  this 
company  have  recently  added   the  Bridgeport    lines  to  the 
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street  railway  systems  under  their  control,  and  the  trip  to 
Rochester  was  planned  to  give  the  Connecticut  gentlemen 
an  opportunity  of  inspecting  the  neiv  local  electric  railway. 
The  party  was  met  at  the  depot  by  a  committee  of  Roches- 
terians  and  after  lunch  a  general  inspection  of  the  electric 
railway  system  was  made,  including  visits  to  the  power 
house,  the  several  car  barns  and  the  shops.  A  ride  down 
Lake  avenue  to  the  Ridge  road  on  the  new  cars  was  en- 
joyed, a  stop  being  mad-  at  Driving  Park  avenue  to  give 
the  guests  an  opportunity  to  see  the  lower  falls  and  the 
high  bridge.     A  banquet  took  place  in  the  evening. 


THE  TELEGRAPH. 

A  dispitch  from  Brazil,  Ind  .  saj's:  The  Postal  Tele- 
graph company,  which  has  just  completed  a  line  from 
Indianapolis  to  St  Louis  is  experiencing  trouble  in  Clay 
county.  The  lineman  were  arrested  for  trespass,  and  suit 
is  now  pending  in  Clay  circuit  court.  At  a  point  five  or 
si.K  miles  west  of  the  city  farmers,  or  others,  persist  in 
cutting  down  the  poles.  On  Jan  4.  several  for  the  second 
time,  were  cut  down.  Efforts  are  making  to  ascertain 
who  ths  guilty  persons  are  The  qaestion  involved  seems 
to  be  right  of  way.  In  1S20  the  government  built  a  mill* 
tary  road,  eighty  feet  wide  from  Cumberland,  Md-,  to  St. 
Louis,  popularly  known  as  the  National  road.  The  land 
through  which  it  was  built  belonged  to  the  government. 
In  1S48  the  road  was  ceded  to  the  states  through  which  it 
passed.  Two  years  later  Indiana  sold  her  interest  to 
Curtis  Gilbert,  and  he  in  turn  to  others  who  hold  certain 
rights.  |.  H.  Blake  of  Terra  Haute,  owns  this  franchise 
through  Vigo  county,  and  the  Postal  Telegraph  company 
had  to  m^ve  its  line  south  to  the  old  Blooaiington  road. 

The  consideration  of  the  Postal  Telegraph  bill  by  the 
Post-Oftlce  House  Committee  was  in  order  Friday,  Jan. 
9th,  but  it  *  as  not  reported.  A  press  dispatch  from 
Washington  says:  "Judge  Hayes,  the  Democratic  member 
from  Iowa,  to-day  prevented  action  in  the  Post-Office  com- 
mittee on  the  Postal-Telegraph  bill.  While  no  bill  could 
be  passed  probably  this  session  even  a  favorable  report  on 
Postmaster-General  Wanamaker's  plan  for  a  limited  gov- 
ernment telegraph  service  would  give  an  impetus  to  the 
proposition.  The  good  offices  of  Gen.  Bingham  the 
chairman  of  the  committee,  were  exerted  for  months  to 
keep  the  bill  smothered.  Now  it  has  come  to  the  point 
where  the  chairman  has  had  to  show  his  hand,  and  the 
burden  of  causing  further  delay  has  been  taken  up  by 
Judge  Hayes.  Ar  this  stage  of  the  session  it  is  difficult  to 
secure  a  quorum  of  a  committee.  The  Post-Office  com- 
mittee managed  to  get  a  quorum  Friday  morning,  but 
Judge  Hayes  insisted  on  taking  up  the  time  in  various 
ways,  and  when  noon  w^s  reached,  at  which  hour  the 
House  assembles,  he  made  the  point  that  the  committee 
must  quit.  It  had  to  do  so.  and  the  Postal-Telegraph 
bill  was  not  reported  to-day." 


Miscellaneous  Notes. 

It  is  announced  that  Austria  will  follow  the  e.'^ample  of 
America  in  the  use  of  the  electric  counter  in  taking  the 
next  census. 

The  first  number  of  Aiitalcur  E/ccfu'cian,  a  monthly 
"journal  for  amateurs  and  beginners  in  the  study  of  elec- 
tricity," has  just  been  issued  at  Ravenswood.  111. 

The  Massachusetts  Electrical  Engineers  &  Mechanics 
Association  of  Boston,  will  give  its  first  reception  at  Odd 
Fellows  Hall,  Boston,  Tan.  2glh.  The  hall  will  be  taste- 
fully decorated  with  Edison  electric  lights,  no  gas  jets 
being  used. 

The  Hoppes  Manufacturing  company  of  Springfield, 
O.,  has  brought  an  interference  suit  before  the  commis- 
sioner of  patents,  agiinst  the  Stilwell  &  Bierce  Manufact 
uring  company  of  Dayton,  O.  The  suit  relates  to  a 
patent  on  a  method  of  connec''ing  live  steam  feed  water 
purifiers  in  such  a  manner  that  the  air  and  gases  will  be 
circulated  out  of  the  purifier  through  the  pump  The 
Hoppes  company  claims  to  own  the  original  patent  on 
these  connections  granted  to  J,  H.  Berkshire,  Feb.  19, 
1884.  and  the  patent  in  question  is  on  a  specific  modifica- 
tion which  the  plaintiff  alleges  was  invented  by  J.  J 
Hoppes,  president  of  the  company. 


Personal  Mention. 


A.  H.  r>ewis,  who  has  been  connected  with  the  Edison 
General  I'Hectric  company  at  Chicago  as  special  agent  of 
the  railway  department,  has  resigned  his  position. 


Business  Mention. 


William  Hood  of  239  I, a  Salic  street,  Chicago,  has 
secured  the  exclusive  agency  for  the  slate  of  Illinois  for  the 
Walker  electric  meter. 

Alexander,  liarney  &  Chapin  of  New  York  report  a 
nourishing  business  in  Alexite,  llcrcuUte,  Plaslicon  and 
the  l''ibrone  products.  These  insulating  materials  must  be 
in  great  favor,  judging  from  the  orders  of  a  single  day 
covering  nearly  every  state  in  the  Union. 

"  The  Interior  Conduit  &  Insulation  company  of  New 
York  City  was  recently  awarded  the  gold  medal  at  the  Me 
chanic's  fair  at  Boston  for  its  system  At  the  recent  test 
in  Chicago  excellent  results  were  obtained,  and  Prof, 
Barrett  and  I.  A.  Bowdcn.  superintendent  of  Harvey's 
Chicago  Fire  Underwriters,  heartily  indorse  the  system. 

The  firm  of  Hanson,  V.in  Winkle  &  Co.  of  New  York, 
has  been  rcorgani/,ed  as  a  corporation  under  the  style  of  the 
Hanson  &  Van  Winkle  company.  In  the  announcement 
the  company  says:  'In  our  new  corporation  the  members 
of  the  firm  of  Hanson,  Van  Winkle  <S:  Co.,  continue  to 
fulfill  the  same  functions  as  before,  and  the    business  will 


be  continued  with  an  increase  of  capital,  enabling  u^  to  take 
advantage  of  the  fluctuations  of  the  market  and  all  the 
modern  improvements  in  manufacture  " 

George  Cutter,  who  has  been  in  the  East  for.  the  past 
three  weeks  completing  business  arrangements,  has  re- 
turned to  Chicago.  He  is  no.v  fitting  up  his  shop  for 
making  the  many  electric  appliances  which  he  controls  and 
these  will  be  put  on  the  market  very  soon. 

The  business  which  has  heretofore  been  conducted  by 
Force  Bain,  Cbicago,  will  be  continued  by  the  Bain  Elec- 
tric Manufacturing  company.  The  capital  stock  is  ^250,- 
coo  No  new  money  has  been  put  into  the  business  and  no 
new  persons  are  represented  in  the  company. 

The  Bassett  combination  portable  and  bracket,  a  new 
article  lately  introduced  by  the  Electrical  Supply  company 
of  Chicago,  is  having  an  unexpectedly  large  sale.  It  is 
durable  and  convenient,  and  can  be  used  either  as  a 
bracket  or  as  a  portable.  Owing  to  its  simplicity  of  con- 
struction, it  can  be  sold  at  a  low  price. 

A  number  of  handsome  calendars  for  iSgi  have  been 
received  at  the  Western  Electrician  office  during  the 
last  ten  days.  Among  the  number  are  those  bearing  the 
names  of  the  Anti-Friction  Metal  companv,  New  York; 
the  Holtzer-Cabot  Electric  company,  Boston,  and  Pet- 
tengill,  Andrews  &  Co.,  Boston.  Central  Electric  Co. 
Chicago. 

In  a  circular  issued  by  the  New  York  Belting  and  Pack- 
ing company,  [5  Park  Row,  New  York  City,  the  company 
says:  "We  have  found  it  necessary  to  change  the  trade- 
mark of  our  Diamond  grade  of  goods,  and  after  the  dis- 
posal of  goods  bearing  the  old  trademark  all  geiuiui^ 
'Diamond'  grade  of  goods  will  bear  the  Double  Diamond 
Brand.  Our  goods  have  been  giving  such  great  satisfac- 
tion that  some  manufacturers  of  rubber  goods  have  found 
i:  profitable  to  u?e  a  Diamoid  brand  in  order  to  palm  off 
an  inferior  quality  Oar  'Fine  Para'  and  Carbon'  brands 
will  not  b2  changed,  as  they  are  also  secured." 

The  Detroit  Electrical  Works  have  in  their  shDps  tifteen 
Taylor  trucks  built  by  the  Gilbert  Car  company  of  Troy. 
N.  Y.,  which  are  to  be  equipped  wih  Rae  motors.  The 
cars,  which  are  of  the  vestibule  style,  are  to  be  used  on 
the  electric  railway  at  Aurora,  III.  The  company  is  also 
equipping  a  Bemis  truck  with  a  Rae  m:)tor  for  the  Joliet 
electric  road.  A  Brill  truck  is  being  equipped  for  the  East 
Reading  road.  A  new  So.ooo  watt  generator,  which  size 
and  style  is  to  be  adopted  as  "standard"  for  the  Rae  sys- 
tem, has  ju'^t  been  completed  and  is  to  be  one  of  four  to  be 
made  for  a  Galveston,  Texas,  road.  The  factory  is  being 
run  to  its  full  capacity,  and  the  outlook  for  the  coming  sea- 
son is  most  promising. 

A  Perret  multipolar  low  speed  20  h.  p.  motor  has  just  been 
placed  in  the  Hamilton  Club  building,  Brooklyn,  to  oper- 
ate the  pump  of  a  hydraulic  elevator,  superseding  a  motor 
of  another  make.  The  company  is  now  filling  orders  for 
motors  for  four  different  elevator  builders.  These  low 
speed  machines  are  rapidly  coming  into  favor  for  the  oper- 
ation of  elevators,  so-ne  being  comected  direct  to  the  screw 
shaft  of  passenger  elevators,  and  some  being  belted  to 
power  elevators  in  the  ordinary  manner.  They  are  giving 
great  satisfaction,  it  is  stated,  under  all  these  methods. 
The  motors  are  now  equipped,  unless  otherwise  ordered, 
with  self-oiling  bearings  and  with  self-feeding  carbon 
brushes,  which  require  practically  no  attention  or  adjust- 
ment. 

The  Triumph  Compound  Engine  company  of  Cincin 
nati,  O.  has  just  issued  a  new  catalogue.  Speaking  of 
recent  improvements  in  the  engine,  which  are  matters  of 
detail,  the  cDmpiny  says;  "We  have  added  an  improved 
oil  separator,  which,  placed  inside  of  the  crank  case,  sepa- 
rates the  oil  from  the  water  and  allows  only  the  latter  to 
escape.  We  have  improved  our  pitman  construction  so 
that  now  one  key  takes  up  the  wear  in  both  bo.xes.  Besides 
improving  the  details  of  the  engine,  we  have  increased  our 
capacity  and  perfected  our  system  of  work.  The  difficul- 
ties incidental  to  all  new  enterprises  have  been  entirely 
overcome,  and  we  have  shipped  engines  to  Utah,  Te.xas, 
Pennsylvania,  Kentucky,  Georgia,  Florida  and  Alabama, 
besides  points  in  our  own  state,  and  the  new  year  finds 
our  prospects  bright  with  orders  rapidly  coming  in,  as  we 
trust  it  will  also  find  all  our  patrons." 

The  Manufacturers'  Advertising  Bureau  &  Press  Agency, 
III  Liberty  street,  New  York  City,  has  made  quite  a 
change  in  the  appearance  and  appurtenances  of  its  cosy 
quarters,  which  have  been  recently  refurnished  in  a  manner 
both  attractive  and  noticeably  convenient.  This  concern 
enjoys  the  pleasantest  of  business  relations  with  all  the 
representative  trade  journalf  both  at  home  and  abroad,  and 
has  the  complete  confidence  of  the  many  far  seeing  manu- 
facturers who  intrust  their  advertising  department  and 
newspaper  work  to  it.  Benj.  R  Western,  treasurer  and 
proprietor,  has  devoted  many  years  to  the  science  of  profi- 
table advertising,  and  the  business  which  has  passed 
through  his  hands  since  his  advent  in  the  advertising  busi- 
ness is  a  strong  recognition  of  his  skill  and  ability  in  his 
chosen  and  unique  field  of  labor.  He  has  associated  with 
him  in  the  financial,  editorial  and  other  departments  of 
his  bureau,  presided  over  by  Joseph  H.  Williamson,  busi- 
ness manager,  a  corps  of  workers,  each  well  ec|uipped  for 
the  duties  which  devolve  upon  him. 

Qneen  iS:  Co  ,  Philadelphia,  have  just  finished  "taking 
stock"  and  are  congratulating  themselves  that  in  spite  of 
the  general  dullness  in  business  during  the  past  three 
months  their  sales  have  been  greater  than  ever  before,  and 
the  demand  for  their  specialties  is  increasing  month  by 
month.  Their  standard  resistance  boxes,  portable  testing 
sets,  ammeters  and  voltmeters,  photometers,  both  portable 
and  stationary,  are  of  such  a  (juality  as  to  demand  at  least 
careful  consideration,  and  large  orders  are  received  from 
all  parts  of  the  United  States,  as  well  as  for  export.  In 
addition  to  manufacturing  a  full  line  of  instruments  of  the 


regular  types,  they  are  continually  engaged  in  designing 
new  apparatus  to  meet  the  ever  varied  wants  of  the  electri- 
cal engineer.  In  this  connection  should  be  mentioned  the 
new  testing  laboratory  which  has  just  been  added  to  the 
establishment.  The  room  heretofore  used  for  such  pur- 
poses proving  too  small  for  the  increasing  work,  a  large, 
isolated  apartment  has  been  built,  which  will  contain 
everything  necessary  for  firsi-class  work.  Queen  .S:  Co.'s 
factory  is  probably  ooe  of  the  finest  in  America,  devoted  to 
the  manufacture  of  scientific  instruments.  Skilled  work- 
men are  employed,  and  the  lathes  and  other  tools  are  the 
best  and  most  complete.  Close  attention  is  given  to  mak- 
ing apparatus  for  special  work  after  designs  or  specifica- 
tions furnished,  or  they  will  design  instruments  to  fulfill 
special  requirements.  With  Prof.  Anthony  as  consulting 
electrician  in  addition  to  the  competent  corps  at  their  head- 
quarters, they  are  certainly  well  prepared  to  handle  their 
large  and  increasing  business. 


Electrical  Patents. 

Issued  Janitarv  6,   iSqi. 


443.991.  Device    for    Exhibition  Purposes.       Sidney  R. 
Ellis,  New  York,  N.  Y. 

443.992.  Manhole  for   Underground    Electric    Conduits. 
William  H.  Hart,  Brooklyn,  N.  Y. 

444.005.  Tightening  Device  for  Suspended  Electrip   Con- 
ductors.    David  Mason.  New  York,  N,  Y. 

444.006.  Tightening  Device  for  Suspended  Electric  Con- 
ductors.    David  Mason,  New  York,  N.  Y. 

444,067.     Dynamo    Electric    Machine.       Alfred  G.  Hol- 
corabe,  Long  Island  City,  New  York. 

The  invention  consists  in  the  combination  of  the 
ring,  the  central  diaphragm,  radial  metallic  strips  con- 
necting the  diaphragm  and  ring,  and  stationary  arma- 
ture coils  interposed  between  the  ring  and  diaphragm. 

444  104.     Electric  Arc  Lamp.     Albert  W.    Reppy,    Oak- 
land Pier,  Cal. 

444, loS,     Signaling  Apparatus.       Isaiah    H.    Farnham, 
Wellesley.  Mass. 

This  invention  concerns  te'ephone  circuits,  and  is 
an  improvement  in  that  class  of  such  circuits  wherein 
a  nunb^r  of  stations  are  connected  with  'the  same 
main  line 

444,110.     Brake  for  Electric  Cars.       Bellville  L.  Randdll, 
Boston,  Mass. 

The  improvements  consist  in  such  mechanism  as 
will  enable  the  driver  of  an  electric  car,  when  he  ap- 
plies the  brake,  to  automatically  and  s'multaneously 
cut  off  the  power. 

444,144.     Signal  Box.     John  C.  Wilson,  Boston,  Mass. 

444,154.     Electric  Arc  Lamp.  Joseph  J.  Skinner,  Boston, 
Mass. 

"Claim  5  The  combination  of  the  feed  controlling 
magnet  and  its  armature  with  a  clamp  pivotally  con- 
nected at  one  point  with  the  armature  and  an  inde- 
pendent lever  interposed  between  the  armature  and 
another  point  of  the  clamp,  and  a  spring  acting  on 
said  clamp  in  opposition  to  said  lever." 

444,169.     Electric  Motor    Attachment  for    Reed  Organs. 
Levi  K.  Fuller,  Brattleboro,  Vt. 

444  tSS.     Electric  Motor.     Charles  J.  Van  Depoele,  Lynn, 
Mass. 

The  invention  comprises  a  clossd  circuited  armature 
having  a  coil  in  inductive  relation  thereto,  a  field  mag- 
net and  a  single  external  source  of  current  ther^rfor. 
and  coils  in  secondary  relation  to  the  coils  of  the  field 
magnet  and  connected  to  the  induction  coil  of  the 
armature. 

441.217.     Electrical  Range  Finder.     Bradley    A.    Fiske, 
U.  S.  Navy. 

444,223.  Magnetic  Ore  Sepirat^r.  Clarence  Q.  Payne, 
Stamford.  Conn. 
The  last  claim  reads  as  follows: 
"S.  The  method  of  magnetically  separating  a 
mixture  composed  of  magnetic  and  non-magnetic  par- 
ticles, which  consists  in  passing  the  mixture  through  a 
magnetic  field  of  the  so-called  'unipolar'  type,  which 
acts  on  the  magnetic  particles  and  in  which  the  non- 
magnetic particles  are  removed  by  centrifugal  force." 

444,245.     Electric  Annunciator.       August    Hormel,   New 
York,  N.  Y. 

444,265.     Electric    Agricultural     System.       Edward     M. 
Bentley,  New  York,  N.  Y. 

444,273.     Swinging    or    Drop  Arm    for  Electric    Lamps. 
Edward  Cliff,  Castleton,  N.  Y. 

444,277.     Fire  or  Burglar  Alarm.     William    Henry,    Co- 
lumbia, S.  C. 

444.284.  Mechanical  Movement.     Albin    Warth,   Staple- 
ton,  N.  Y. 

444.285.  Mechanical  Movement.     Albin    Warth,  Staple- 
ton,  N.  Y. 

444.286.  Mechanical  Movement.     Albin  Warth,     Staple- 
ton,  N.  Y. 

^44.317.     Electric  Wire  Insulating  Cleat.    John  S.  Potter, 

Newton,  and  David  J.  Cartwright,  Boston,  Mass. 
444,330.     Support  for  Electric    Lamps.       James    Chase, 

Rochester,  N.  Y. 
444.353.     Registering  Mechanism  or  Counter  Actuated  by 

Electric  Currents.     Robert  Jewell,  London,  England. 
444,374.     Electric  Switch.     Charles  E.    Wilson.    Chicago, 

III. 
444.377-     Molding  for  Electric   Wiring.      George  Cutter, 

Chicago,  111.  , 

444.392.     Electrode  for  Secondary  Batteries.       Stanley  C. 

C   Ciirrie,  Philadelphia,  Pa. 
444  397.     Current  Collecting  Device  for  h'lectric  Railways. 

Rudolph  M.  Hunter,  Philadelphia,  Pa. 
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BfteBNE  E.  PHltUPS,  Plfedaent.  W.  H.  Sawyer,  -setfy  and  Electrician.' 

AMEUICAW  ELECTHICAL  WOUKS, 

PROVIDENCE,  R.  I. 

Manufacturers  of  Patent Finifihed 

ELECTRIC   LIGHT   WIRE, 

J ,-      .. .,         .     -    .>*fc^  -.-ei** 

^  Magnet  Wire,  Office  and  AnnuDciator  Wire,  Rubber  Covered 
■•  Wire,  Lead  Eocased  Wire,  Telephone  and 

Incaxidescent  Cords. 

FARADAY  CABLES. 

New  York  Office,  10  Cortlandt  street, 


Eugene  F.  Phillips,  President. 


John  Cabeoll,  Sec'y.  Treasurer. 


EUGENE  F.  PHILLIPS  ELECTRICAL  WORKS, 


(tmiTED.) 

''f'i^^f  }St.  Gabriel  Locks,  Montreal,  Canada. 

~  MANT7PACTUREES  OP  — 

ELECTRIC  LIGHT  WIRE, 

Magnet  Wire,    Office    and    Annunciator     Wire,    Rubber 

Covered  Wire,  Lead  Encased  Wire,  Telephone 

and  Incandescent  Cords. 


FARADAY  CABLES. 


Insulation  Guaranteed  Wherever  Used,  Aerial,  Underground  or  Submarine, 


In  alellerfrora  thp  INSFECTKR  i.r  the  Boston  Firp  I  nderwriters*  Fnion.  under  date  uf  March  29, 
1886.  hesaya:    "A  Th«^»rou;;lilj  Iveliable  and   lieMrable  "Wire  in  Every  Kespert." 

The  robber  used  in  ineil&ting  our  wirea  and  cables  la  ape<  ially  chemically  prermred,  and  is  guar- 
enteed  to  be  waterproof,  and  will  not  deteriorate,  oxidize  or  crack,  and  will  remain  flexible  in  extreme 
cold  wea'her  and  not  aJTected  by  heat.  The  Ineulatlon  is  protecled  from  mechaDical  Injnry  by  one  or 
more  braids  and  the  whole  slicked  with  Clnrk's  Patent  Componcd,  which  Is  water,  oi'.  acid  hnd  lo  a 
very  great  esient.  fire-proof.  Our  insulation  will  prove  durable  when  all  others  fail.  We  are  prepared 
to  fnrnlph  Single  Wires  of  all  uaui^ea  acd  dianjeter  of  inanlalion  for  Telegraph,  Telephone  and 
Electric  Light  a  from  atocb.     i.'ables  made  to  order. 

EASTERN  ELECTRIC  CABLE  COMPANY, 

01  and  <t3  Hampsbire  Street,  Uoston,  3Iass. 

HENRY  A.  CLAHE,  General  Managpr.  HERBERT  H.  EUSTIS,  Electrician. 


MICA 


AIX  SIZES 
AND 

QUAi.rn£S 


For  Electrical  Parposes. 

ETJGENE  MUNSELL  &  00.. 

218  Water  St.,  New  Tork. 


MAKE 

-ANYTHING 
IN    BRASS 


Turner  Brass  Works 
4  la5ali£  ave 

CHICAGO. 


LONG  LIFE, 
High  Efficiency, 


A  CONSTANT 


And  Beautiful 
LIGHT. 


The  SUNBEAM  is  a  SUCCESS. 

THE  SDNBEAM  INCANDESCENT  LAMP  CO.,    CHiCAGO.  ILL. 


EMPIRE  CHINA  WORKS, 

144  to  156  Green  St.,  Green  Point,  Brooklyn,  E.  D„  N.  Y, 
HARD  PORCELAIN   ELECTRICAL  SUPPLIES, 

INCLUDING 

Hnltch  Baiiefl.  C'nt-Ont  Boxes,  Cleats.  Clrcnlt  Breakers, 
Bashings,  Knobs  and  other  Insulators. 

The  body  of  oor  goods  le  made  non-condnctlve.  Onr  ware  Is  the  moat 
dense  and  1b  coneequently  ih«  most  non-abeorbcnt  that  can  be  produced, 
belnu  theTRUB  BARD  POWELAIN 


WILtARD    I,.  CANDEE,  I  _     ,  ., 

H.  DUHANT  CHEEVER,  (Bnalnepa  ManaRtTn. 


F.  CAZENOVE  JONES, 

Ijnpt.  of  Factoriee. 


T^EJ  iiNrTHH3Nr-a.Tiowr.^ij 


'  r.i  M  iTi;i>.i 


X3    I»o,r-li.    H.O-W,    KTottT-    "Vorli.. 

INSULATED  WIRES  and  CABLES, 

BLECTRIC  LIGHT,  TELEPHONE  AND  TBLEGBAPH, 


*.«N'^ 


rH/\DL  MARK  ' 


AivltlAL,      SI   l!M  Mtl.NK       AM)      ItNnETt- 

(iHoiND  I  si:. 
Awarded  a  Gold  Modal  at  tho  Paris  Exposition. 


MANiiFACTrini^ne  < 


CANDEE  AERIAL  WIRES.   MANSON 

PROTECTING  TAPE.  OKONITE 

WATERPROOF  TAPE. 


A  thoroughly  c(»mpetent  Electrical  Engineer  of 
long  experience  desires  a  position  as  euperlnttnd- 
ent;  is  able  lo  design  and  conetrnct  arc  and  incan- 
deecent  dynamos  and  motor?,  automatic  regnla- 
tore,  arcIampB,  and  all  details  of  an  electric  light 
system;  Is  well  up  In  inslaUatlon  work,  and  can 
push  things.    Address  *'j,  R.," 

Care  Westebn  Electrician, 


FORWENT. 

Basement,  37x100,  light  and  dry— suit- 
able for  manufacturlDg;  also  200  horse 
power;  also  two  stores  suitable  for  elec- 
trical supplies. 

I  can  furnish  loO-horse  power  electric 
generator,  and  will  make  arrangements 
with  proper  parties  who  wish  to  put  in 
electric  power  or  lighting  plant. 

W    A.  STILES, 

1028  Opera  House  Bldg,,    -    GMcago. 

lURE  ALUMINUM 

IN 

Castings,  Ingots.  Sheets,  Rods, 
and  Wire. 

ALUMINUM  BRONZE 

IN 

Castings.  Ingots,  Sheets,  Rods  and  Wire. 

SEND  FOR  PRICES. 


THE  CLEVELAND  ALOMINUM  CO., 

Atwaler  Building,  CLEVELAND,  O. 


WABfTEB— A  position  by  an  Elec- 
trical Engineer,  thoroughly  posted  on  the 
Edison  and  Thomson-Houston  Systems,  to 
take  charge  of  construction  work,  or  to  act 
as  salesman. 

Address  "II«Stri,ATE," 
Care  Westeen  Electbiciau. 


F0REE(4a)BAIN, 

84  MARKET  ST.,  CHICAGO, 

Xalectrical  Expert^ 

DESIGNER  AND  MANUFACTURER. 

Special  and  Experimental 

MACHINERY. 

Large  Dynamos  and  Motors  for  Special  Work 

built  to  Order,    Coal  Mining  Haulage 

a  Specialty. 

ELECTRIC  LIGHT  REPAIRING. 


INSPECTORS^WANTED. 

State  experience,  with  references,  and 
salary  wanted,  etc.     Address, 

IOWA  ONION  TELEPHONE  CO., 

DAVENPORT,  IOWA. 


ELECTRIC        '*5-  Mclaughlin. 

RAILWAY   ^'*^®^''^'  Experience. 

I  IPMT  A  Pioneer  in  the Bosineee. 

DnU/CD      Repairs  and  Parts  for  all 
iND  rUWLn,  Sjstems. 

48,  50  and  58  9IOBTH  ClillTTON  ST., 

CHICAGO,  ILL, 


EDISON  LAMPS  REDUCED  TO  44  GTS. 

16  CANDLE  POWER  LAMPS. 

Lots  of  2.5  to  150  44  cents  each. 

Lots  of  1.50  to  500 42  cents  each. 

LoU  of  500 40  cents  each. 

Other  sizes  In  proporticn.     All  sizes  in  stock,  with  bases 

to  (it  any  make  of  lamps  or  sockets. 

Full  Line  OKOXITE  WIBES  in  Stock.    Safest  and  best  tvire  made. 


Full  Line  of  Edison  SocJcets  and  Appliances. 


STANDARD  ElECTRICAL  WORKS, 


CINCINNATI, 
OHIO. 


JAMES  LEFFEL  WATER  WHEELS 

Built    by    THE 

JAMES  LEFFEL  tc  CO. 

UPRIGHT    AND    HORIZONTAL, 

FOR 

Electric,  Mining  and  Manufacturing 

Easy  worltinfc  gatoa.  High  porcentago  and  even 
speed  at  fall  and  part  capacity.  Equally  adapted  to 
high  and  low  heads.  Largo  niiuiliLT  of  sizes  and 
stylos.     Send  for  descriptive  pamphlet  to 

THE  JAMES  LEFFEL  &  GO. 


SPRINGFIELD. 
1  OHIO. 


OB  110   LIBERTY  ST.. 
NEW   YORK  CITY. 


Standard  EleGtrical  Test  Inslrumenis. 

AMMETERS  AND  VOLTMETERS, 

For  IHreet  and,  Alternating  Currents. 


^      QUEEN'S  NEW  PORTABLE  TESTING  SETS. 

Accurately  Adjuated.    Prices,  VSots.  to  ^LUS, 


ICepaircd  and  Kccalibrated. 


&  CO.,  PHILADELPHIA. 


Send  for  Catalogue  l-tiO  of  Electrical  Teet  Instruments. 


TIU,t  NfffFSi    niUfiBTO.    riiMndflpIiIrt.  TInHfiin,  .Sim  l'iiirnU 
Omnhii,  MliinAHi>t>llN,  Hi.  I.oiiIm,  KnnrtnH  City.   I.fiiifloii,  HiHtth 


■•>.  rMiirliiii  ttl,  LdtilHVlMo, 
j\  iiii>rlf-ii. 


^'^  CROCKER-WHEELER 

PEKFECTEI)  MOTORS. 

Vory  Slow  SlH"e<I-Fiill   rowcr—I'ri'fiM-l    ICt'KiiTHtloD 

l'((r»r<'d     Klolils.     I.«'t    liilo    l{iiH>',S<ir-<>lllnK: 

It«!urIiiKB-.St"lf-<'«iitriiiic  lU'iiiliiifw  -.\11 

SIzoH     ItotI)  Ai*4-iiim1  liiniiKtrHroiit 

-For  All   r»w.r  I'liriMm.s. 

AcknowledRcd  by  Hh'  I-i'ftdlriK  niaimfnrturlim  fciiiii.'iiiloH  tn  be 

THE  MOST  PERFECT  MOTOR  MADE. 

EiUmatot  and  Plans  Furnlshori  for  Electric  Power  Equip- 
monl. 

COURIiHI'ONDKNrK    INVITKI). 

430-432  WEST  14TH  St.,  NEW  YORK 


8.  a.  WUKKLKll. 

Frosldont. 


F.  B.  CUOCKKK, 
Vlco-rroet. 


ivi 
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ESTAELISHBD  IN  1861. 


^~E.  BKGGOT, 

WHOLESALE  AND  RETAIL  DEALER  IN 

ELECTROLIERS, 

COMBINATION 

GAS  AHD  ILECTRIC 

FIXTURES. 

ELECTRIC  AND  GAS  GLOBES, 
SHADES,  Etc.,  Etc., 

171  E.  ADAMS  STREET, 
CHICAGO. 


-BRANCH  STORB- 


2134  Michigan  Avenue. 


C-  B.  HOLMES.  WM.C.  NICHOLS, 

Preat.  &  Genl.  Mgr.         Secretary  &  Treasurer. 

G.W.  GRIFFIN, 

Snperintendent  of   Conatractlon, 


c 


Hazelton 
Tripod 


The  Burlington  Route,  C,  B.  &  Q.  R. 
R.,  operates  7,000  miles  o£  road,  with  ter- 
mini in  Chicago,  St.  Louis,  St.  Paul, 
Omaha,  Kansas  City  and  Denver.  For 
speed,  safety,  comfort,  equipment,  tracli, 
and  efficient  service  it  has  no  equal.  The 
Burlington  gains  new  patrons,  but  loses 
none. 


BLECKERT  &  NELSON, 

MAirUFACTTJBEBB  OF 

Electric  Liglit  and  Combination  Flitnies, 


Is  the  quickest 
J^v  generator  of  steam, 
needs  less  repairs 
than  any  other,  and 
is  the  most  eco- 
nomical boiler  in 
usp, 

DDRBSS 

MM  Irijfii  loikr  Co., 

170  TWEKTV-SECOHD  ST., 
CHICAGO,  ILL. 

I5TR0DUCIN0  ENTTOEIY  NEW  PRINCIPLES. 


THE  OLU  BTYLE. 

THE  ACME  LINK  BELT 

IS  MAHIC  ONLY  ItV  THE 

Page  Belting  Company,  Concord,  N.  H. 

ISltANcilKti :  ItoHton,  Nr-w  York,  Cliicii^'o,  Siin 
VrnucAfHio.  Alsr*.  iiiunutuctiirci'n  of  ;ill  tlic 
Hljiplo  KrudCM  (if  I>eatber  Keltliig  uikI  Lucliif^. 
Hftu\  tin-  JlUi^^tmted  Cutuloyui:— u  valuable 
trcutlui;  ou  btiltliig,  Free. 


We  make  a  Bpecialty  of  f  arnlshlDg  the  trade  with 
Electric  Brackets,  Electroliers,  Poitables,  Com- 
bination Brackets,  and  email  fixtaree  of  all  kinds. 
Being  manufacturers  we  can  give  lowest  prices. 

OFFICE  AND  factory: 

85  and  87  FIFTH  AVENUE,  CHICAGO,  ILL. 

Send  for  New  Descriptive  Circulars. 
Old  «  arR  IVithdraTVD,  and  Aiew  Pall- 
man  Dintns  t  are  no^v  Kuoning 
oa  tbe  l'enii»*}'lTanla  Lines. 

The  old  "diners"  are  abandoned  and  entirely 
newDIn'ns  Cars,  embodying  the  latest  Improve- 
ments, equipped  with  every  convenience,  finished 
in  exquisite  taste  and  fully  up  to  the  incompara- 
ble standard  of  excellence  constantly  maintained 
by  the  famous  Pullman  company,  have  been 
placed  in  service  upon  the  Pennsylvania  Lines 
hatween  Chicago,  Columbus,  Pittsburgh  and  New 
York,  on  those  quick  and  popnlai  trains,  nnrobers 
four,  eight  and  twenty,  leaving  (;hlcago  at  10:30 
a.m.,  3:15  P.M.  and  11:30  P.M.  daliv. 

This  service  is  In  addition  to  he  Dining  Car 
running  on  number  two,  the  Pkm:stlvania  Lim- 
ited, a  solid  Pullman  Veslibnle  f".  jIp,  composed 
of  DioiDg,  Sleeping,  Smobin;.  unti  Observation 
Cftrs,  on  which  an  extra  fare  Is  cLsrgpd. 

jVo  more  briej  stops  for  indT./e'-eni  meals/  You 
can  "fare  somptuonsly  every  'Jav  '  at  your  lelsura 
and  In  comfort  wh'le  rolling  Kcroes  the  country 
at  forty  mllee  an  hour  upon  the  Vestibule  trains 
of  the  Pennsylvania  Lines,  in  the  new  and  lux- 
urious Dining  Cars  of  the  Pullman  Compsny. 

By  a  recent  decision  of  the  Unlti;d  States  Court 
the  patent  Vestibule  cannot  be  used  on  other  than 
Pul'man  cars.  Particular  attention  Is  therefore 
Invltfd  to  the  fact  that  the  Pennsylvania  Lines 
are  operating  PULLMAN  S.efplng  and  Dining 
Cars  which  are  properly  fitted  with  that  ronvenl- 
ent  and  appreciable  device— Ii  y  PULLMAN  per- 
fected eafetv  Vestibule.  f 

For  special  Information  call  t  ncn,  or  address, 
J.  H.  LUCE,  A.  a.  P.  A., 

65  Clark  St.,  Chltago,  111. 


HILL 

Clutch  Works, 

CLEVELAND,  O. 


EASTERN   OFFICE. 

ISCortlandt.St.,      -      KEW  YORK. 

Englnoering  Ofilcof  148  Pronklln  St., 
BOSTON. 

CHICAGO:         MINNEAPOLIS: 
28  So.  Canal  St.    30G  KiiBota  Building. 

KANSAS  CITY: 
1221  and  12S3  Union  Avoniio. 

ELECTRIC  LIGHT  PLANTS 

Denifjtiod,  Eroctod  and  Furnisbod. 

Hend    for    now    Catalogue   Power 
Tranemleelon  Machinery. 


Stilwell's  Patent  Live  Steam-Feed  Water  Purifier. 


Removes  all  Impurities. 

Entirely    prevents    SCALE    in    Steam 
Boilers.    Catalogue  on  application. 

STILWELL&BIERGEMF6.C0., 

DAYTON,  OHIO. 


CHICAGO  ELECTRIC  MFC.  CO., 

73  W.  J'ackson  St.j  Chicago.      J.  I>.  Claghornf  Mgr. 

Makers  of  all  kinds  of  ELECTRICAL  APPARATUS. 

FINE  INSTRUMENT  REPAIRS.       DEVELOPMENT  OF  NEW  INVENTIONS. 

Talcanite  Insulating  material  in  Slieets,  JBods,  Tabes,  COTTO  OBI>ES. 


THE  SHAWHAN  MACHINE  WORKS, 

BUILDERS  OF 

z:xjz:cm'zi.xo  n..A^uj-^j^.Arsr  zixo'X'oxis, 

DYNAMOS  AND  ELECTRICAL  APPLIANCES. 

Special  attention  <i!iTeii  to  Bepairing  Electrical  .Apparatus. 
Gearing  and  Duplicate  Parts  Furnislied  for  all  Bail-tray  Systems. 

1 95  Larned  Street  West,      -      DETROIT,  IVIICH. 


VIA  THE  ERIE 

Is  the  way  year  tickets  to  Providence  should  read 
when  you  go  East  to  attend  the  Convention  in 
Febroary.  By  this  route  yon  can  secure  through 
Bleeping  cars  to  New  Tortt  from  Chicago,  Cincin- 
nati or  Cleveland.  The  Dining  Car  service  via 
this  line  is  operated  by  the  Pullman  Palacft  Car 
Co.  Vestibnle  Limited  Train  service  without 
extra  charge.  Call  on  or  write  the  Erie  Agents 
and  secure  their  rates  before  yon  decide  to  go  via 
any  other  route. 


HENRY  HUTTON, 

ConBDlting  and  Contraeting  Electrical  Engineer. 

COMPLETE  ELECTRIC  LIGHT 

AND  FOTTEB  PliAlKTS. 

MININa  AOT)   SPECIAl  MACHINEKT. 

MANUFACTITKERS'  AGENT. 


■BATTERY 


^o, 


MpquH* 


;    ,  PRICE15<(J 
iai^BIER  Mrc.  Gcliji 
"    "|LYNNJvIAs's('''  ■ 


Have  You  Seen  It? 

SfEAT. CliEAK. 

.A.lT7^a.ys     no^dy    for    TTse. 

Especially  for  Grenet  Medical  and 
Bichromate  Plunge  Batteries. 


Box  making  1-pfnt  solution. 


Price  I  5c.  Postpaid. 


lilBEBAI.  DISCOUNT  TO  THE  TRADE. 


BUBIER  MANUFACTURING  CO.,  Lynn,  Mass. 


THE  MILLIKEIM  PATENT 

ELECTRIC  RAILWAY  POLE. 


-MANDFACTUKED    BY- 


IKIIIiImIKZSN  BROS., 


No.  55  LIBERTY  STREET, 
NEW  YORK. 


No.  59  DEARBORN  STREET, 
CHICAGO. 


standard  Side,  Center  and  "Pnll-Off"  Poles.  Special  Attention 

Given  to  Insalatiou.    Special  Poles  of  any  Beqnired 

liength,  or  to  Stand  any  Strain  9Iade  to  Order. 


Mopted  by  all  tlie  Leading  Roads  and  Recommended  by  the  Best  Engineers. 

In  use  in  tlie  followins  cities:    NEIVABK,  BCFVALO,  JEBSEX  CITY 
PATEBSON,  TKOY,  PITTSBDBCIH,  HAIIILTOIV,  O.,  ETC. 

Over  6,000  Ordered   in  the  Last  3  Months. 
ORDBRS  FOR  STANDARD  POLES  FILLED  FROM  STOCK. 

WRITE   FOR  PARTICULARS. 


REGULATION-DURABILITY- 

iaooiTp  SIMPLICIIY-SELF-CONTAINED- 


THE  JOHN  T.NOYE  MFC  CO.  BUFFALO.  N.Y. 


FAIRBANKS,MORSE  ^  CO., 

St.  Louis,       Chicago,        Kansas  City,        Denver,        Omaha,       St.  PanI, 
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VICTOR  TURBINE  WATER  WHEEL 


The  attention  of  ELECTRIC  COMPANIES  is  called  to  this  Cd<E- 
BR  AXED  Tf^AXER  WHEEIL.  as  particularly  adapted  to  their  use, 
on  account  of  its  remarkably  steady  motion,  hisrii  Speed 
and  g-reat  Efficiency,  and  largje  Capacity,  for  its  diameter, 
being  double  the  Poiver  of  most  wheels  of  same  diameter.  It  is  used  by  a 
number  of  the  leading  electric  companies  with  great  satisfaction.  In  the  econom- 
ical use  of  water  it  is  without  an  an  equal,  producmg  the  highest  per  cent,  of  use- 
ful effect  guaranteed. 

i$£XD  FOK  CATALOGUE  AXD  PARTICIILAKS. 

Our  Horizontal  "Victor"  is  highly  recommended,  as  no  geai-  are  required, 
and  it  can  be  belted  directly  to  dynamo. 

The  accompanying  engraving  represents  a  pair  of  12-inch  VBCXOR 
XljRBI3fES  arranged  on  a  horizontal  shaJft.  with  Cast-iron  Flume,  Draft 
Tubes,  End  Bearings  for  Shaft,  and  Driving  Pulleys  complete,  all  mounted  upon 
a  substantial  cast-iron  bed  plate.  The  entire  arrangement  is  very  complete  and 
strictly  first-class  in  every  particular.  We  are  now  prepared  to  furnish  Victor 
Turbines,  either  single  or  in  pairs  on  horizontal  shafts,  and  where  the  situation 
admits  of  their  use.  we  recommend  them. 

STILWELL  &  BIERCE  MFG.  CO.,  •  DAYTON,  OHIO. 


CARBON  CO 


MAKERS  OF  HIGH  -GRADE 


SYNOVIAL  DYNAMO  OIL. 

SECOND  TO  NONE. 

Free  from  ^mn  or  acids.  By  refilterlng  can  be 
■QBed  continnally.  Adooted  by  the  largest  Elec- 
tric Plants  of  the  West^ 

S.  TAUSSIG,  Agt.,    45  River  St.,  Chicago. 

"Write  for  Prices  and  Samples. 

AS  A  METALLIC  INSULATOR 

THE  COWLES  ELECTRIC  SMELTING  & 
ALUMINUM  CO.,  Lockport,  N.  Y. 

Offers  ita  new  Alloy  Silver  Bronze.  Three  limes 
the  resistance  of  German  Silver  gnarsnteed. 
Color,  strength,  tonghnese,  casting  qnallties,  all 
Bunerior  to  "German  Silver.  Costa  less.  Far- 
nished  In  ingots  or  casting. 


HARRISON  CONVEYOR 

FOR  HANDLING 

Grain,  Coal,  Tan  Bark,  Seeds,  Etc. 

Will  conver  all  kinds  of  jrrain  witbottt  mixiDR. 
Will  carry  twodiffereni  kinds  of  material  in  op- 
posite directions  at  the  same  time- 
Wiil  convey  One-Hundred  and  Fifty  Tons  of  Coal 

fer  tioar.  ilade  of  ^V  ron^bc  Iron  and  Steel.  Send  for 
lias.  Catalog.  BORBJBX  &  SEl^X^SCS.  CO., 
48  and  oO  £jabLe  St..  (Jhicaeo,  111. 


Yon  make  a  mistake  if  yon  don't  bay  Electrical 

SnpplieB  from  JT.  &  F.,  Cleveland,  OMo. 

Send  for 

the  latest 

"List  of  Bargains 

for  Bell  Hangers" 

and  "rock  bottom  prices"  on 

Medical  Batteries. 

TVe  nnderseli  all. 

Address 

Fletcher  &  Fletcher  Electric  Co.,  Cleveland,  O. 

Mention  this  paper  if  yon  want  bottom  prices. 


Waf,  9-  TUKNEE. 


J.  LESTEB  WOODBRIDGB. 


mrOODBRIDGE  &  TURIffXSR^ 

Electrical  Engineers  and  Contractors. 

COaiPIxETB  KHUIPMKHT  OF  ELECTBIC  BAJX.WAYS. 

Steam  Plants  for  Electric  Ligtit  and  Power.  Arc  and  Incandescent  Lights  Installed. 

Designs  and  Estimates  Submitted. 

"74  Oortl«.xi.cat  Stx-eet.  H©-\:^-  TTorls.. 


OnelS-Iight  50  Tolt  Dynamo 
One  25-light  50  Tolt  Dynamo 
One  so-light  50  Tolt  Dynamo 
One  7  5 -light  110  volt  Dynamo 
OnelOO-lightllOTolt  Dynamo 
One  150-light  llOTolt  Dynamo 
Including  Lamps  and  Holders. 


1.  W.  COLBURN  &  CO.. 

FITCHBURC,  MASS. 


LAMINAR  FIBRE 

A  perfect  substitute  for  Hard  Rubber  for  insulating  and 
mechanical  purposes.  Thoroughly  homogeneous,  and 
practically  indestructible.  Furnished  in  sheets  and  tubes 
of  various  lengths  and  thicknesses.  Can  be  cut,  turned 
or  drilled  into  any  desired  shape.  Will  take  a  very  high 
degree  of  polish.  Is  also  a  perfect  bearing  for  light  run- 
ning machinery. 

LAMINAR  FIBRE  GOODS  CO., 

180  Summer  St.,  Boston,  Mass. 


Incandescent  Lamp  Co., 

l9l2--l9l4  0liveStreet.  St.  Louis,  Mo.. 

MAKUFACTUREKS    OF 

INCANDESCENT  LAMPS. 

Lamps  Made  to  Fit  any  Socket. 


Send  Ds  a  trial  order. 


Satisfaction  Gnaranteed. 


<3iOL\.-y    IVEa.xa.'u.fa.ot'ULx-ez-s    of  I'TJir©    Oox3p>er-    TemjaoreoL   for- 

Brush  Copper,  Commntator  Bars,  Copper  Wire,  Gear  Pinions,  Trolley  Wheels,  Bearings. 


General  Offioa  and  Factory,  NORTH  EAST,  PA. 
Fastem  Sale«  Office.  35  Broadway.  NEW  YORK. 


Weitera  Sslea  OfBce,  225  Dearborn  St.,  CHICAGO. 

North  Western  Sales  Agent.  G.  W.  'Wlllloms.  DETROIT.  MICH. 


uoi_i;ie:s,  booth  <&  hjlydens, 

FACTORIES:   WATERBURT,   CONN. 

nAWCFACTrKEKH    OF 

BARZ:  AND  INSUIiATXSD  "W^IRXS. 

Underwriters' Copper  Electric  Light  Line  Wire,  handsomely  finished,  highest  conductivity.     Copper  Magnet  Wire,  Flexible  Silk,  Cotton  and   Worsted  Cords 
for  Incandescent  Lighting.     Round  and  Flat  Copper  Bars  for  btation  Work.     Insulated  Iron  Pressure  Wire. 

PATENT     Ki  Ki      LINE  WIRE 

For  Electric  Light,  Electric  Railways,  Motors,  Telegraph  and  Telephone  Use. 

AGENTS  FOR  THE  WASHINGTON  CARBON  CO.,  CARBONS  FOR  ARC  LICHTINC. 

THOS.  L.  SCOVILL,  New  York  Agent, 

26  PARK  PLACE.  NEW  YORK. 
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C.  &  C.  ELECTRIC  MOTORS. 


The  only  motors  in  which  the  mag* 
netic  circuit  forms  a  perfect  circle 
around  the  center  of  the  armature 
shaft,  thus  making  the  most  compact 
and  efficient  form  of  machine  that 
can  possibly  be  devised. 

One-eighth  H.  P.  to  fifty  H.  P.  in  stoclc. 


Over  10,000  ]fIotor$«  in  actual  operation. 


E*.^Kr    OXJO^^'ITS. 


Electric  Blowers  for  Ship  Ventilation. 


Motors 'for  Hoist  and 

Mining  Tramways. 


Equipment  0I  Machine  Shops,  Print- 
Ing  Offices,  Factories  and  Entire 
Buildings  with  Electric  Power. 


SEW  ENGIOD  OFnCE,  63  OIlYer  St.,  BOSTON.     PHIL&DELPHIA  OFFICE,  38  S.  Fonrtli  St.     CHICAGO  OFFICE,  Phoenix  Bnilding. 


C.  &  G.  ELECTRIC  MOTOR  CO.. 


402  AND  404  GREENWICH  ST., 


We  quote  from  a  let  er  received  from  a  well  known  expert,  regarding  recent  tests  of  the  leading 
weatherproof  wires  now  on  the  market. 

"We  have  tested  the  samples  of  wire  handed  us,  and  make  the  following  report,  the  size  of  the 
wire,  length  of  pieces,  and  the  immersion  being  exactly  the  same  in  all  particulars." 


RESISTANCE   OF    INSULATION. 


Sample. 
No.  I. 
No.  2. 
No.  3. 
No.  4. 
No.  5. 
No.  6. 


On  Immersion. 

28,000  megohms. 

93         megohms. 

7  megohms. 

.46  megohms. 

3.5      megohms. 

2.8      megohms. 


After  24  hours. 

130,000  ohms. 
960,000  ohms. 
900,000  ohms. 

65,000  ohms. 

83,O0O  ohms. 
7,000  ohms. 


48  hours. 

80,000  ohms. 

320,000  ohms. 

800,000  ohms. 

2,856  ohms. 

O  ohms. 

4,COO  ohms. 


9G  hours. 

27,586  ohms. 

IO,00O  ohms. 

500,000  ohms. 

1 ,600  ohms. 

O  ohms. 

1,666  ohms. 


144  hours. 

25,O0O  ohms. 

1 ,363  ohms. 

272,727  ohms. 

I,000  ohms. 

O  ohms. 

1,071  ohms. 


Sample  No.  3  is  our  improved   weatherproof  wire,   and   we  guarantee   it  the  equal,    if  not  the 
superior,  of  any  other  wire  of  like  character.      Prices  on  application. 

WESTERN  ELECTRIC  CO.,  Chicago-New  York. 


The  New  American  Turbine  Water  Wheel. 


PAETIOULAELY  ADAPTED  TO  DEIVIffG 

ELECTRIC  LIGHT  AND  POWER  STATIONS, 

On  account  ot  its  high  efficiency  at  all  stages  of  gate,  steadiness  of  motion  and 
easy  working  gate,  the  construction  of  which  makes  it  the  most  sensi- 
tive to  the  action  of  a  governor  of  any  wheel  on  the  market. 


orun    rnp    PATAI  DniF   illustrating  various  styles  of  setting 


on  both  vertical  and  horizontal  shaft. 


THE  DAYTON  GLOBE  IRON  WORKS  CO., 

DAYTON,  O. 


SUCCESHORB  TO 

STOUT,  ailLIiS  &  TEMPIiE, 


go 


Will  hold  its  next  regular 
meeting  at  the  Club  Rooms, 
Monday  Night,  January  19. 


ELECTRIC 
LIGHT 

SUPPLIES. 


The  Empire  City  Electric  Co., 

15  and   17  DEY  ST.,  NEW  YORK. 


George  P.  Barton, 

LAW  OFFICE, 

225  Dearborn  Street  CHICAGO,    ILL 

PATENT  AND  TRADE  MARK  CASES. 


STEAnf 

PRESSURE 

REGULATOR 


THE  CURTIS 

Has  been  in  general  use  now  about  seven  years,  and  iias  from  the 
first  taken  the  lead  of  alt  others,  and  stands  unrivalled  to-day  for 
its  reliability  and  durability.  It  is  used  wherever  the  pressure  of 
steam  or  any  other  fluid  NEEDS  TO  BE  REDUCED  AND  CON- 
TROLLED on  Steam  Heating  and  Drying,  Electric  Light  Plants, 
Marine  Engines,  Railroad  Car  Heating  Steam,  Pumps,  Natural  Gas. 
Air  and  Water,  in  the  United  States,  and  in  the  leading  countries  of 
Europe,  and  is  sold  and  endorsed  by  the  trade  universally. 

The  Curtis  Regulator  Co.,  90    Beverly  Street,  Boston,  Mass. 
GENERAL    AGENCIEi. 
New  Yonii,  109  Liberty  st.  CnicAGO,  218  Lake  st. 

PiitLADSiPiiiA,  2035  N.  Front  6t.       MiNNBArOMS,  210  Third  st. 
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THE  EVANS  SYSTEM  L' DRIVING  DYNAMOS 


Running  constantly  since  November,  1889 


JAMESTOWN  Electric  Light  and  Power  Company, 

Jamestown,  N.  Y.,  Feb.  i,  1890. 
EVANS  FRICTION  GONE  CO.,  85  Water  St,  Boston.  Mass.: 

GENTLEMEN: — I  take  pleasure  in  replying  to  your  request  that  I 
should  give  you  my  experience  relating  to  the  use  of  the  Evans  Fric- 
tional  Pulley  for  the  driving  of  dynamos.  On  the  14th  day  of  November 
last,  we  commenced  the  use  of  your  pulley  on  a  Thomson-Houston  L. 
D.  Arc  Dynamo,  and  afler  two  and  one-half  months'  trial  I  can  assure 
you  the  test  has  been  most  satisfactory  to  us.  We  have  recently  placed 
a  No.  7  Brush  Dynamo  on  the  opposite  side  of  the  same  fly  wheel :  both 
machines  are  running  perfectly.  The  great  advantage  derived  is  in 
being  able  to  throw  any  machine  in  or  out  of  gear  without  interference 
with  other  dynamos  running  from  same  shaft.  It  has  many  other  ad- 
vantages to  recommend  it,  namely :  There  is  positively  no  slipping  of 
belts,  economy  of  space,  also  economy  in  cost  of  belts.  The  bearings 
have  less  pressure  than  those  operated  by  the  usual  method.  I  consider 
your  system  a  success,  and  were  we  to  build  another  station,  we  would 
place  an  Evans  Friction  Pulley  on  each  and  every  dynamo.  I  have 
much  pleasure  in  recommending  your  system  to  the  management  of  all 
Electric  Light  and  Power  Stations. 

CHARLES  W.  GRANT.  President, 
Jamestown  Electric  Light  and  Power  Co. 


r^        ADDRESS  TH£ 


We  guarantee  less  pressure  on  the  bearings  for  the 
same  power  than  with  ordinary  belting. 


EVANS  FRICTION  CONE  CO..  85  Water  St..  BOSTON. 


S    "    »    to 
o  J*     I    to    m 


ST.  LOUIS  ELECTRICAL  SUPPLY  CO., 


403  NORTH  EIGHTH  STREET, 


ST.  LOUIS,  MO. 


Habirshaw,  Safety,  and  K.  K.  Wires;  Poles,  Cross-Arms,  Pins,  Brackets  and  Insulators. 
Electric  Railway  and  Electric  Lighting  Supplies  of  all  descriptions. 


00 


CABLES  OF  ALL  KIHDS 

UNDERGROUND  CONDUCTORS. 

LEAD  COVERED  TELEPHONE  CABLES. 

WEATHERPROOF  AND  UNDERWRITERS'  LINE  WIRE. 

COPPER  AND  BRONZE  TROLLEY  WIRE. 

MAGNET  WIRE. 


MANUFACTURED  BY 


JOHN  A.  ROEBLING'S  SONS  CO., 

T?i=t.B:iNr"roixr,  3xr.  o". 

"Warehonse,  171  and  173  Lake  St.,  Chicago,  111. 


CINCINNATI  HEADQUARTERS 

ELECTRIC  LIGHT andTELEGRAPH SUPPLIES. 

•WEATHER  PR0OFSIMPLE5(0kONITEGRIMSHAW  WIRES  •  SINGLE^nodOUBLE  COTTON  FIE  LD/^Ht=ARMATURE  WIRE 

•FLEXIBLE  CORD -ROSETTES -CLEATS-TAPEof  "^KINDS' SWITCHES -CUTOUTS -PINS- BRACKETSf't'°INSULATORS- 
THE  LARGEST  AND  BEST  ASSORTED  STOCK  TO  BE  FOUND  ANYWHERE,     ASK  FOR  PRICES  BEFORE  PURCHASING. 


'^^Jones-BrosElectric-Co. 


28  30fi^32WEST  Court 5t. 
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DO  YOUR  LAMPS  BURN  OUT  TOO  SOON? 

You  buy  the  wrong  kind. 


^i 


XJSE3  tp:^s] 


A.  B.  C." 

INCANDESCENT  LAMP. 

SUPERIOR  <tlJAIilTV. 

MODERATE  PRICE. 


"A. B.C."  INSULATING  TAPE. 

Sockets  for  any  System. 

Switches  and  Cut-Outs. 


\  A.B.C.  1 


FOR  TUTDERGROIJirD  WORK. 


Electrical  Instruments. 


ALEXANDER,  BARNEY  &CHAPIN, 

TELEPHONE  BUILDING,  20  Cortlandt  St.,  NEW  YORK. 

Heisler  System  Lone  Distance  Series 

INCANDESCENT   ELECTRIC   LIGHTING. 


UNEQUALED  FOR  DISTRIBUTION  OVER  WIDE  AREAS. 


"Awarded  the  Highest  Distinction,  a  Gold  Medal,  by  the  International  Jury 
at  the  Universal  Exposition,  Paris,  1889." 


Specially  adapted  for  Street,  Commercial,  and  General  Illumination  from  Central  Stations.  Plant  may  be  located 
where  power  can  be  secured  cheapest,  even  If  miles  distant  from  the  Lighting  Station.  Safety,  Reliability,  and  Financial 
Successfully  demonstrated.  Plan  of  Wiring  the  Simplest,  Cheapest  and  most  Efficient.  Strictly  Series.  Noted  for  the 
Brilliancy  and  Beauty  of  the  Light.  Lamps  10  to  100  Candle  Power ;  Long  Life  without  Blackening.  Greatest  Production  of 
Candle  Power  per  Horse  Power.    Dynamo  Self-Contained  and  Perfectly  Automatic. 

SEND   FOB  CIBCITI.AB.  COBBE8FONDENCE  SOI.ICITEO. 


DREXEL  BUILDING, 


ZSIaZSCTRIC  XiIGHT  CO., 

PHILADELPHIA,  PA. 


JOHN  STEPHENSON  CO., 


i^ns^iTErD, 


NEW   YORK. 


STREET  CARS 


-FOR- 


ELECTRIC  MOTORS 


ADAPTED  TO  ALL  SYSTEMS. 


''■■*;,^'^J--^^J^-^'~'^ 


ELECTRICAL  WORDS,  TERMS  \  PHRASES. 


i^^r  x:]=>-«7«7-x3Nr  a-.  xzoTTiS'X'OKr,  a.,  ive. 


656  Pages.    397  Illustrations.    Cloth  Binding 

This  Dictionary  'ncludes  close  upon  2,500  distinct  Words,  Terms  or  Phrases.  Each 
of  the  great  classes  or  divisions  of  electrical  investigation  or  utilization  comes  under 
careful  and  cxhauHtivc  treatment.  For  some  reasons  It  deserves  rather  to  be 
called  an  Encyclopaedia  than  a  dictionary. 

The  Scheme  ot  TroalmenI  Is  as  follows: 

let.  The  words,  terms  and  phrases  are  invariably  followed  by  a  short,  concise 
definition,  giving  the  sense  In  which  they  are  correctly  employed. 

3d.  A  general  statement  then  follows  of  the  Principles  ol  Electrical  Science  on 
which  the  deflnitlou  Is  founded. 


Price,  postage  prepaid,  to  any  part  of  the  world,  $2.60. 

3d.  When,  from  the  complexity  of  the  apparatus,  or  from  other  considerations, 
It  has  been  thought  desirable  to  do  so,  an  Illustration  or  Diagram  of  the  apparatus  is 
given. 

4th.  To  facilitate  study,  an  elaborate  system  of  Cross  References  has  been  adopted 
so  that  it  Is  as  easy  to  find  the  definitions  as  the  wtjrds,  and  aliases  are  readily  detected 
and  traced. 

In  applying  these  rules  great  care  has  been  exercised  to  secure  CLEARNESS,  to  the 
end  that  while  the  definitions  and  explanations  shall  be  SATISFACTORY  TO  THE 
EXPERT  ELECTRICIAN,  they  shall  also  be  SIMPLE  AND  INTELLIGIBLE  to 
those  who  have  had  no  training  at  all  in  electricity,  or  are  novices  in  the  art. 


ZSLiZSCTRICIiLN 


PUBI^ISHING  CO. 


03ECX0.^C»O,    XXjiXjXXSrOXS. 
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NEW  EDITIONS 


INCANDESCENT  WIRINC  HAND-BOOK 


AND 


DYNAMO  TENDERS'  HAND-BOOK, 

WITH  MOONLIGHT  SCHEDULE  FOR  1891, 

READY  JANUARY  20th. 


MAKE  YOUR  ORDERS  READ 


"NEW  EDITION. 


Our  Stock  of  all  Other  Electrical  Books  is  Full  and  Complete, 

and  Your  Orders  are  Solicited. 

ELECTRICIAN  PUBLISHING  CO.,  6  Lakeside  Building,  CHICAGO. 
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THE  BUTLER  HARD  RUBBER  CO., 


-  PeSBESS  SrPEBIOR  ADTANTACIES  IK  THE  UANDFACTtJBE  OF 


Especially  in  articles  adapted  to  electrical  industries,  having  obtained  the  sole  t'ight  to  manufacture  BAED 
B,  UBBEU  under  the  valuable  Patents  granted  to  WILLIAM  KIEL. 

All  operations  of  sawing,  cutting,  turning  and  polishing  our  new  standards  of 

G  U  p  ^  T  D  ^\  ^\  A  M  rt  T  U  D  I  M  ^\  Can  be  performed  with  a  large  reduction  in  the  -wear  and  tear  of  tools,  and  considerable  saving  of  labor. 
**  ■  ■  ^  ^  ■  J  ■*  ^^  *^  ^  ■"  "^  ■  **  ■*  ■  ■"  ^^  Our  new  standards  are  of  a  richer  black  throughout,  not  subject  to  change  in  color,  are  tougher  and 
more  flexible,  do  not  become  brittle  "with  age,  and  have  been  tested  and  approved  by  the  leading  electrical  companies  of  the  United  States.  In  addition  to  these  ad- 
vantages, we  also  offer  advantages  in  prices. 

THE  KIEL'S  PATENT  HARD  RUBBER  CELLS  FOR  STORAGE  AND  PRIMARY  BATTERIES 

still  remain  the  most  satisfactory  and   cheapest  in  the  market^  nneq.naled   for   etreneth,  durability,  insolation  and   resistance    to  acids. 

HARD  RUBBER  GOODS  OF  EVERY  DESCRIPTION  MANUFACTURED. 

Correspondence  solicited  from  all  manufacturers  and  dealers  In  electrical  machinery  and  supplies. 

SZIIUX3    Z«OXl.    X>ZlXOZlS    .A.1^13    £SS7X3VC.A.7Z:S. 
FOB  SAXE  BT  THE  CEKTBAIi  EIiECTBIC  CO.,  GH1CA60. 


THE  STANDARD  GABBON  CO., 


CLEVELAND, 
OHIO. 

Ittanufaotupers  of  Electric  laigkt  Carbons  and 'Battery  MateriaL 


TnSTABX.TSITZBX)    1867. 


FRANKLIN  S.  CARTER.  ) 

CHAS.  M.  WILKINS.         [■  TRADING  AS 

E.  WARD  WILKINS.  ) 


PARTRICK  &  CARTER  CO.. 


MANUFACTURERS  OF   AND  DEALERS  IN  EVERY  DESCRIPTION  OF 


E^lectrical  ^t:tpplie» 


SOIiE    FBOPBIETOB8    OF    THE 


NEW  PATENT  NEEDLE  ANNUNCIATORS,  WITH  GUEST  CALL  AND  FIRE  ALARM  SYSTEMS. 
We  mak  El  Specialty  of  Supplies  foi  Hotel  and  House  Wort  125  S.  Second  St.,  Philadelphia,  Pa. 

Catalogues  and  Discount  Sheets  will  be  sent  to  tfiose  In  the  trade  upon  receipt  of  application  and  business  card. 


W,  N.  HosAET,  Pres't. 


L.  O.  Maddux,  Vice-Pree't  and  Treaa. 
J.  C.  HoBAET,  Sec'y. 


J.  H.  ElOKERSHOFT,   Sup*t. 


THE  TRIUMPH 

Economy,  Simplicity,  Durability,  Silence. 

15  TO  300  HORSE-POWER. 

COMPOUND  AND  VALYELESS. 

Host  perfect  reenlatlon  exer  obtained. 

NO  SMALL  PARTS  REQUIRING  REPAIRS. 

NO  ECCENTRICS.     NO  STUFFING  BOXES. 
NO  PISTON  RODS. 

INTERNAL  FRICTION  A  MINIMUM. 
ALL  PARTS  INTERCHANGEABLE. 
The  engine  Is  perfectly  balanced  and  aelf  contained;  all 
ii^^^  wearing  enrfacea  are  esceittlonally  large,  making  It  Ihe 


moBt  perfect  blgh  speed  engine  bnllt. 


SOLE 
BUILDERS, 


THE  TRIUMPH  COMPOUND  ENGINE  CO.. 

21  I,  213,  215  and  217  W.  2nd  St.,  CINCINNATI,  O. 

FRASER  &  CHALMERS,  Agents,  Salt  Lake  City,  Utah;  Helena,  Mont. 

Both  Advertiser  and  Publisher 
by  mentioning  the  WESTERN 
ELECTRICIAN  when  writing 
to  advertisers. 


You  Will  Oblige 


THE  SCH1TTI.ER 


-S"Z"ST:E33!vd:    OIF- 


ARC  LIGHTING 


CONTAINS  THE  FOLLOWING  IMPORTANT  FEATURES : 


instantaneous  and  Automatic  Regulation. 

Self-Lubricating  Boxes. 

Ventilated  Armature,  proof  againsta  burn-out. 

A  Pure  White  Steady  Light. 

MSCHUYLER  ELECTRIC  CO., 

MIDDLETOWN,  CONN. 
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TRADE  MARIC 


Okonite  and  Candee 


WRITE  TO  US  FOR  THEM. 
Dealers  in  ZSverythiiig  JQIaZSCTRICAIa. 


okonii8j4,wanson  SOUTHERN  ELECTRICAL  SUPPLY  CO.,  locwIt..  ST.  LOUIS.  MO. 


-ALL  LEATHER     "A       / 
NOIRONRODORHINEE  OLD  STYLE   j 
LEATHER  LINKAND  IRON  RDO  BELT 
'AND  ROPETRANSMISSION  SUPERSEDED 


YOUR  POWER. 
YOUR  BELTS. 
YOUR  MONEY. 

BY  COVERING  YOUR  PULLEYS  WITH 

SHULTZ  PATEKT 
LEATHER  PULLEY  COVERING. 


fmi 


'eltiHg  I 

TANNED  ON  TH^ 
SURFACES  ONLY 
INTERIOR  IS 
RAWHIDE- 

THE  ONLY  PERFlCT  BELT  \ 
MADE. NO  5LIPPIN6 
OR  LOST  MOTION 


==^-AND  Picker  Leather- 

TiTJi-Nrr'tiT?G.  ( 1^1  Snmmer  St.,  Boston,  Maae.;  225  Pearl  St.,  New  York  City.      I     Pi     I  niiio     Ua 
^"^^'-"^^■"tl29N.ThirdSt.,Plilladelphia,Pa.;  60  W.ilonroeSt.  Cticago.  |    Ol.    LDUlO)  WlOi 


BARNES'  FOOT 

POWER   LATHES. 

Barnes'  Foot  Power  Lathes,  10  difTerent 

styles  and  sizes,  suitable  for  all  classes  of 

work  from  the  Blacksmith  to  the  Jeweler. 

There  is  no  application  of   foot   power 

S  equal  to  the  Patent  Velocipede,  used  with 

these  lathes.    Thousands  of  them  are   in 

lai.tii.al  um,  m  the  shop.s  of  metal  and  wood  workers. 

L.  G.  Woolley.of  Grand  Rapids,  Mich.,  says:    "1  wish  tu  say 
thatl  have  owned  and  used  two  of  your  No.  D  foot  power  lathes 
now  about  Ave  years.    The  tools  have  been  put  to  hard  and  cui- 
tknuous  work  in  my  laboratory,  and  it  prlves  me  pleasure  to  say 
_  _  k  that  up  to  this  time,  no  repairs  of  any  kind  whatever  Jiave  been 

needed.    Indeed  the  tools  are  all  and  more  than  what  y  ju  claim  tor  them. 

My  time  is  devoted  excluwiveiv  to  Invention  and  experimental  work  In  electricity.  In  doing  Uifs  it  is  neces- 
sary  to  have  accuracy,  and  wide  range  of  adaptation  to  different  work.    Your  excellent  lathes  and  superb  foot 
powerisall  that  could  be  desired  by  any  one  in  need  of  a  (Irst-class  tool." 
Send  for  catalogue  of  wood  and  metal  workers'  outllts. 

W,  F.  Ac  JOHN  BARNES  CO.»  No.  761  Rnby  St.,  Rockford,  III. 


INCANDESCENT  LAMPS. 

so    I^O     IXO     -^T'OX.I'jS. 

TO  FIT  STANDARD  SOCKETS. 


THE  BUCKEYE  ELECTRIC  CO., 

P.O.  Box  123,     CLEVELAND,  OHIO. 


WRITE  FOR  CIRCULAR. 


CHICAGO  OFFICE,  182  Jackson  Street. 


PRIMARY  BATTERIES 

For  Household,  Experimental,  Scientific 
and  other  Purposes. 

JAMES  H.  MASON. 

MAMPFACTUBHyG  EtECTRIClAH. 

Office,  63  Broadway,  New  York. 
Factory,  I  I8-I20  Park  Avenue,  Brooklyn,  N.  Y. 

COmPLETE  PLANTS  FOR 
SMALL  STORES. 

Oice  and  Domestic  Lighting. 

GREAT  IMPROVEMENTS. 


Oaaranteed  as  represented. 

These  Batteries  are  in  practical  use, 
and  giving  perfect  satisfaction. 


PRINCIPAL    DEPOT: 

Chestnat  St.,  oor.  Twetftb,  Fbiladelpkia. 


Wte  ^ejttasl  ^ii}iitirafj«si£tMrB8iiBi]  ^jB, 


BRANCH    HOUSES. 
No3.  767  &  769  Broadway,  New  York. 
"      1360  &  1263  Broadway,  New  York. 
"      160  Tremont  Street,  Boston. 
*'      151  &  153  Wabash  Avenue.  Chicago, 
"      444  Fulton  Street,  Brooklyn. 


Founded  by  Samuel  S  White  in  1844. 


JAMES  W    WHITE,  President. 
HENRY  M.   UEWIS,  General  Manager. 


J    CLARENCE  WHITE,  Secretary 
SAMtJEL  T.  JONES,  Treasurer. 


Cable  Address:  Wliite,  Fhiladelpbia. 


Edison  Mfg.    Co. , 

Orange,   N.   J., 

Gentlemen ; 

Yours   of    October  16th  duly   receiTed,    arid   sickness  lias   caused 
the  delay    in   answering    it.        As   to    the   Edison  Laland   Battery,    we 
have  been  using  primary    batteries    to    operate   dental    electric 
pluggers    and  motors    since    1875,    and    am   compelled    to    say   that    the 

flO 

Edison  Laland  Battery  ^r   excells^other  batteries  we  have   ever 
used. 


Yours   truly, 

The   S.    S.    White   Dental   Mfg.    Co, 


WESTERN    ELECTRICIAN. 
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Thomson-Hooston  Flectbic  Co, 

TO  THE  OWNERS  OF  WATER  OR  STEAM  POWER: 

LONG  DISTANCE  TRANSMISSION  OF  POWER 

by  Electricity  is  now  successful  and  economical. 
A  greater  eflaciency,  both  as  to  first  cost  and  operating  expenses,  is  guaranteed  than 

by  any  other  method  of  power  transmission. 
Electric  power  transmitted  for  any  purpose  and  to  drive  any  class  of  machinery. 
ELECTRICITY   IN    MINES  maybe  used  for  Hoisting,  Pumping,  Tram  Cars. 

Ventilation,  Drilling,  and  Lighting. 


c 

^r  -       ^L 
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THOMSOSr-HOrSTOBT   BtECTRIC    MINING   LOCOMOTIVE. 


Thomson-Houston  Generators  and  Motors 

Cannot  be  Excelled  for  Dux  ability  and  Efficiency. 


We  will  be  pleased  to  furnish  on  demand  full  information  on  our  electric  appliances  and 

make  estimates  for  transmission  of  power  plants,  and  for  the  equipment 

of  mines  with  Electric  Power  and  Lighting  Apparatus. 


COMPLETE  INSTALLATIONS,  OR  ELECTRIC  MACHINERY  ONLY,  FOR  ALL  KINDS  OF 
ELECTROLYTIC  WORK,  ESPECIALLY  FOR  THE 

Electrolytic  Refining  of  Copper. 

Illustrated  and  Descriptive  Circulars  cheerfully  furnished  on  application  at  any  of  the  following 


BOSTON, 

020  .^.tletrLtlo  .A.-VO. 


CHICACO, 


ST.  PAUL, 

•£03  Sllale^^  Stz>eet. 
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Knapp  Electrical  Works, 


PERKINS  ELECTRIC  LAMP  CO 

To  Fit  Any  Socket,    Any  Candle  Power, 

Highest  Efficiency. 


GRIMSHAW  WHITE  CORE 


BURGLAR  ALARM  BELLS.  BUTTONS.  ETC. 


PORCE:i^.A.Iir     CXTT-OXTTS, 

Main  and  Branch  Cut-Outs,  Rosettes  and  Switches,  Underwriters' 
Weather  Proof  Wires  and  Line  Supplies. 


Write  for  Prices  on  tliese  Specialties  Our  New  Catalogue  for  1891  Just  Out. 

54  &  56  FRANKLIN  STREET,  CHICAGO. 
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ly 


CaiCa(59. 


SHIELD  BRAND  ^ 


MOISTDREPROOF 


Line  Wire. 


See  that  "Shield  Brand" 
Trade  Mark  is  on  every 
Reel  or  Coil. 


IFOH. 


OVERHEAD 

ELECTRIC  LIGHT  LINES. 

ELECTRIC  RAILWAY 

FEEDER  LINES. 


Also  all  Inside  Wiring 
where  it  is  not  necessary 
to  use  a  High  Grade  Rub- 
ber Insulation. 


VULCANIZED  INDIA-RUBBER 
Cables,  to  any  specification 
up  to  8,000  Megohms  per 
mile. 

ABSOLUTELY  PURE  RUBBER 
CABLES. 

CONCENTRIC  CABLES,  any 
millage.  FLEXIBLE  CORDS,  gi 
Ml  I  HhP,  CGITON,  DY- 
NAMO WIRES  AND  CABLES, 
very  pliable.  Every  variety 
of  INCANDESCENT    CORES. 


AlMWo 


THREE  and  TWO  -  WIRE 
CABLES,  to  any  specifi- 
cation up  to  8,000  Me- 
gohms per  knot. 

CABLES  of  High  Insulation 
and  Long  Life,  all  mill- 
age. 


IF  YOU  ARC  NOT  ACQUAINTED  WITH 
THE  MERITS  OF  HABIRSHAW  INSULA- 
TION WE  SHALL  BE  PLEASED  TO  SEND 
YOU     SAMPLES     UPON     APPLICATION. 
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DOUBLE  CARBON  LAMPS 

Afford    the    Only    Reliable    and    Efficient    Means    for 


ALL  SIGHT  ELECTBIC  LIGHTIl 


All  other  devices  are  crude,  expensive,  and  unsatisfactory. 


TIE  nm  Eun  mm 

Has  established  its  broad  foundation  patent  for  Double  Carbon  Arc  Lamps, 
No.  219,208,  having  won  four  distinct  infringement  suits  in  the  United 
States  Courts,  two  of  them  on  final  hearing,  the  decisions  being  rendered  by 
Judges  Gresham,  Blodgett,  Brown  and  Ricks. 

The  public  is  warned  against  the  use   of  infringing   lamps  or  any  crude 
substitute  for  the  Brush  invention. 


ARC  LIGHTING  APPARATUS, 

ELECTRIC  MOTORS  AND  GENERATORS, 

ALTERNATING  CURRENT  APPARATUS. 
INCANDESCENT  LIGHTING  MACHINES, 

CARBONS  FOR  ARC  LIGHTING, 
ETC,  ETC,  ETC. 

THE  BRUSH  ELECTRIC  CO., 
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FORT  WAYNE  ELECTRIC  CO 


MAWrFACTrREKS    OF    THE 


Slattery  Induction  System  of  Long  Distanco 

INCANDESCENT    LIGHTINa. 


k.IiTX3    ■X'3 


Wood  Automatically  Regulating  Arc  Lamps  and  Dynamos. 


MAIH'  OFFICE: 

FORT  WAYNE,  IND. 


BRANCH 

NEW  YORK, 
CHICAGO, 

PHILADELPHIA,      - 
PITTSBURGH, 
DETROIT,  MICH.,       - 
SAN  FRANCISCO,  35 
TORONTO,  CAN., 
DALLAS,  TEX., 


OFFICES : 

115  Broadway. 

185  Dearborn  St. 

907  Filbert  St. 

-      533  Wood  St. 

-     57  Gratiot  Ave. 

New  Montgomery  St. 

138  King  St.  W. 

McLeod  Bldg. 


FACTORIES: 

FORT  WAYNE,  IND.,  -  AND  -  BROOKLYN,  N.  Y. 


WE  MANDFACTDRE  MOTORS 


THAT  ARE 


GOOD  ONES 

IF  WE  DO  S/IY  IT  OURSELVES. 

OUR  NEW  MOTORS 

Have  many  radical  changes  that  it  will  pay 
you  to  investigate. 

So  wait  a  few  days  for  an  answ@r  to  your 
POSTAL  to  us,  wherein  you  ask  us  to  post 
you  on  the  NEWEST  and  BEST  DESIGN 
MOTOR  on  the  MARKET. 

The  Answer  Will  Gome  Promptly 


FRUH    THE 


BALTIMORE,  MD., 

Manufacturers  of  Arc  and  Incandescent  Motors  of  All  Sizes, 


CMS.  H.  COKE,  Western  figent,  103  idams  Street,  Room  8,  Chicago,  Illinois. 


ELECTRICAL  ^ 

Accumulators 

Useful  and  economical  for  all  purposes  to  which 
electricity  is  applicable,  such  as 


Propulsion  and  Lighting  of  Street 
Cars,  Vehicles,  Yachts,  Etc. 

Central  Station  and  Isolated  Light- 
ing. 

Portable  Lighting  or  Power. 

Portable  Electric  Lanterns. 

Electric  Power  for  Motors. 

Portable  Electric  Fans  for  Office, 
Family  and  Sick  Room. 

Only  Cleiin  and  Convenient  Battery  for  Hurfeons, 
DentiBtH,  and  Professional  Men  Generally. 


MAlSIUPAOTTrBED  EXOLUSIVELY  UNDEE  THE  PATENTS  OF 
FAURE,  SWAN,  SELLON,  GRISCOM,  and  others. 


COMPLETE  ELECTRIC  LIGHT  AND  POWER  PLANTS. 


THE  ACCUMULATOR  CO., 

44  Broadway,  NEW  YORK. 

PHILADELPHIA  AGENCY :— ELECTRO  DYNAMIC  CO..  224  Carlor  Street,  Philadelphia,  Pa. 

CHICAGO  AGENCY :— 239  La  Salle  St.  SAN  FRANCISCO :— 220  Sutler  St. 

BOSTON:— HOLTZER-CABOT  ELECTRIC  CO.,  Ill  Arch  Street. 

PROVIDENCE:— SWARTS  &  GANNETT,  Swarts  Building. 


$3  per  Annum. 


EVERY  SATURDAY. 


I O  cents  per  Copy. 


Vol.  VIII. 
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No.  4 


Ireson's  Self-Adjusting   Leather-Link  Belting. 


Patd.  Sov,  16,  '88. 

Kapeclally  adapted  for 
all  Electric  porpoaeB  and 
other  high-apoea  machia- 
•ry. 


Send  for  Ir68on''s  Ulae- 
tiBtad  Trestles  on  Self- 
Adjnfitlng  Leather  Link 
Belting,  famished  gra- 
taltoasly. 


Manfd  by  CHARLES  L.  IRESON,  97  High  St.,  Boston,  Mass. 


Are  You  Workin' 

ELECTRIC  RAILWAYS?  :r 

The  Standard  Underground  Gable  Co.,  ""TupeSlineof 

Insulated  Wires  and  Cables. 


CHICAOO. 


PITT8BUBGH. 


NKW  TTORK. 


THE  HOLTZER-CABOT  ELECTRIC  CO., 

MASOTACT0KERS  OF  AND  DEALERS  IN  ' 

EVERYTHING   ELECTRICAL 

SBKO  FOB  !S5S-PA6E  GATAI1O6CE, 

111  Arch  Street,  BOSTON,  MASS. 

tPfpiti  i^F«/'/«.l  GLOWER  &  HARRIS,  Dallas,  Texas. 
oreo//n  Kticni-ica.  ^  p^^^^^  Seileks  Elkctkicai,  Wobks,  San  Francisco,  CaL 
A  full  line  of  our  mannfactore  can  be  found  at  oar  Agencies. 


ACNOLIA 
METAL. 


INDORSED  BY  THE  UNITED  STATES  AND  GERMAN  GOVERNMENTS. 


NEW  YORK  AND  BROOKLYN  BRIDGE,  Brooklyn,  Nov.  7,  1890. 

THE  MAGNOLIA  ANTI-FRIGTION  METAL  CO.,  74  Cortlanii  Street,  New  York  Olty. 

Gentlbmen:— This  certifies  thit  we  have  had  your  metal  In  nse  about  eii  months  on  the  craufc 
pmotafonr  hondred  and  fifty  horee  power  Wright  engine,  and  al^o  ae  packing  rings  on  ttieplBton  rod 
of  a  locomotive.    In  both  places  It  has  given  entire  sailsfaction,  not  causing  the  least  troabfe. 

Yonrsverytrnly,  c.  C.  MARTIN,  Chief  Engineer  and  Supt. 


(2121) 


ELECTRIC 
LIGHT, 

HIGH  OR  LOW 
VOLTAGE. 


The 


liia-Silier  and  Untta-Ferclia  InsolatiDg  Co. 


Vulcanized  India-rubber  Cables,  to  any 
specification  up  to  8,000  Megohms  per  mile. 

Absolutely  Pure  Rubber  Cables, 

Concentric  Cables,  any  millage.  Flexible 
Cords,  Silk,  Hemp,  Cotton,  Dvnamo 
Wires  and  Cables,  very  pliable.  Every 
variety  o(  Incandescent  Cores. 


UNDER  WATER 

AND 

UNDERGROUND. 


MANUFACTURERS  OF 

Three  and  Two-wire  Ca- 
bles, to  any  specification 
up  to  8,000  Megohms  per 
knot. 

Cables  ot  High  insulation 
and  Long  Lile.  all  millage. 


WW.  M.  HABIRSHAW,F.C.S.,Gen'i  Mgr.,  Offices:  159  Front  St.,  NEW  YORK,  U.S.A. 

Western  Agents:  THE  ELECTRICAL  SUPPLY  CO..  171  Randolph  St.,  CHICAGO,  ILL 


MARINE 

ELECTRIC 

LIGHT 

Installations 


STANDARD       MARINW 

Cores  to  any  Millac* 
or  Specification  up  to 
9,000  Megohms  per  knot. 

T\vo- Circuit  Concen- 
tric Cables,  both  cir- 
cuits, 9,000  Megohms  p« 
knot. 

Navv  PokTAslES,  Silk, 
Cotton  ancl  Hemp. 

Bell  Wire,  rubbercor^ 
ered,  foi  Marine  Work, 

P  L I A  tf  LE  -  CabI.B$,  Utt 
Searcti  Lights. 


Insulated  Wires  and  Cables. 

O 


Tbe  AcUnovrledK'**!  Standard  for  dar»bl«  and  lilsh  In- 
•alatlon.    Zts  mrtrlCii  proved  by  a  record  or  ov«r  qnArtrr 


ALEXANDER.BARNEYiCHAPIN 


CELEBRATED  KERITE  TAPE  FOR  INSULATINfi  JOINTS. 

>    -^    Electric  Light  and  Power,  ALL  SIZES  Aerial  Use. 

^)       Telegriph  and  Telephone,        /««//  fnnna^rl  Wifea         Subterranean  Use, 


Railway  and  ell  other 
Branchet  of  Signaling- 


Submarine  Ute. 
Concealed  Wiring  In  alf  Locations 


GEORGE  B.  PRESCOTT,  Jr.,  Gen.  Agt.,  16  Dey  St.,  New  York. 

■Western  Electric  Co.,  Chicago,  III.,  Sole  Agents  for  the  West. 


Bed  Subtlllutes 
for 

Hard  Rubber 

AND 

Porcelain. 


ALL  COLORS. 


Sole  Agents  for  llie  F I B  R  O  N  E  M  F  C .  C  O . ,  20  Gortlandt  St.,  NEW  YORK. 


THE  GREELEY  ELECTRICAL  LABORATORY, 

Owned  ar.d  operated  by  THE  E.  S.  GREELEY  &  CO.,  Nos.  6  and  7  Dey  Street,  NEW  YORK. 

I>cv<»tyH  Kxclusivi-ly  l<i  Ihr  MuniiflK^turo  iiiid  CiilHu-Jitlon  «f 

STANDARD    ELECTRICAL    MEASUREMENT    APPARATUS. 

A  FULL  LINE  MANUFACTURED  AND  CONSTANTLY  CARRIED  IN  STOCK. 


BRACKETS. 
INSULATORS 

ANI>ALL 

LINE 
APPLIANCES 

KOH 


AND 

EXTERIOR 
WORK. 


THOMHfIN  4>AI,VA>OMKTKJl4 
of  nil  mtr.i>nHini  i»att«rnii. 


TELEGRAPH, 
TELEPHONE 


Ll&HT 

AND 

POWER 
SOPPLIES, 

AND 

CONSTRDCTION 


f.iirnp  StiindM  ttnd  H<>:ihK 
ofTroy  nrid  Krifflitli  |mlt«riiM, 


r*>iit  OlOie  nrhlK*'n.  lllif>oH(ii<»,  stiuntH 
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CENTRAl  STATION 

STATISTICS 


Of  the  Central  Stations  in  operation  July  1st,  1890,  in 


NEVADA. 


NEW  HAMPSHIRE,        NORTH  CAROLINA. 


Were  using  Thomson-'Houston  apparatus,  as  evidenced  by  the  following  figures. 


The  figures  referring  to  "total  of  all 
syBtema,"   taken  from  tal)le  published  in 
AugruBt  number  of  "Electrical  Industries," 
are  of  undisputed  accuracy. 

Total  of  all 
systems. 

Thomson-Houston  System. 

Number. 

Percentage  to  total  ot  all 

Systems. 

Nevada,       -     -     ~     - 
New  Hampshire,     -     - 
North  Carolina, 

2 
15 
16 

1 

10 
10 

50  per  cent. 
661  per  cent. 
62k  per  cent. 

Do  not  be  startled  by  these  figures,  but  remember  them  and  bear  in  mind  the  fact  that 
more  will  be  presented  for  your  consideration  next  week,  and  that  there  are  4  STATES 
in  this  country,  in  each  of  which  our  system  is  used  in  upward  of  90  PER  CENT  of 
the  Central  Stations. 


WE  GIVE  CREDIT 


tor  these  results  to  our  automatically  regulated  dynamos,  noiseless  and  steady  arc 
lamps,  long  lived  incandescent  lamps,  and  the  perfected  details  and  economical  operation 
of  our  system. 


THOMSON-HOUSTON  ELECTRIC  CO. 


P 


620  Atlantic  Avenue,  Boston,  MasB. 

Wall  and  lAoyd  Sbreets,  Atlanta,  Oa. 

116  Broadway,  New  York  City. 

16  First  Street,  San  Francisco,  Cal. 

368  First  Street,  Portland,  Ore. 

331  New  York  Life  Building,  Kansas  City,  Mo. 


148  Michigan  Avenue,  Chicago,  111. 
406  Sibley  Street,  St.  Paul,  Minn, 
216  West  Fourth  Street,  Cincinnati,  O. 
1110  Noble  Street,  Philadelphia,  Pa. 
1333  F  Street,  Washington,  D.  C. 
lie  North  3d  Street,  St.  Louis,  Mo. 
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Stephenson  Co.,  John. 
Clutches,  Friction. 

Hill  Clutch  Works. 
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Bain,  Foree. 

Electric  Constrnclion  &  Supply  Co. 

ChicB^o  Klectric  Mfg.  Co, 

Knapp  Electrical  Works. 

McLaughlin,  Jas. 

N.  W.  Thorn  son- Houston  Elec.  Co. 

Shawhan  Machine  Works. 

Western  Electric  Co. 
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Kail  ways. 
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Chicago  Electric  Mfg.  Co. 
Edison  General  Electric  Co. 
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N.  W.  1  homson-Houston  Elec.  Co. 
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ThomsoD-HouBton  Electric  Co. 
LTnlled  Electric  Traction  Co. 
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Central  Electric  Co. 
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Electrli  al  Supply  Co. 
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International  Okc  uite  Co.,  The. 
Iilinnis  Electric  Material  Co. 
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Knapp  Electrical  Works. 
Munltor  Electric  Co. 
Roebllng'Hj  Jno.  A.  Sons  Co. 
Standard  Electrical  Works. 
St-andard  Underground  Cable  Co. 
Western  Electric  Co. 

Cross-Arms. 

Central  Electric  Co. 

Electrical  Supply  Co. 

Gri^at  Woetern  Electric  Supply  Co. 

Ililnols  Electric  Material  Co. 

Monitor  Electric  Co. 

N,  W.  Thomson-Houston  Elec.  Co. 

S'mthern  Electrical  Supply  Co. 

St.  I,nuls  El'?ctrlcai  Supply  Co. 

Western  Electric  Co. 

Cnt-ontH  and  Hwltchcs. 

Alexander,  Barney  So  uhapin. 

AutoTiiHtir  .Switch  Co. 

Central  Electric  Co. 

Electrical  Supply  Co. 

Empire  City  Electric  Co. 

Fletcher  A  Fletcher  Electric  Co. 

Great  Wentern  Electric  Supply  Co. 

Greeley  &  Co.,  E.  S. 

Hoitzi-»r-rabot  Electric  Co. 

Illlnolfl  Electric  Material  Co. 

Partrick  &  Caiter  Co. 

Paiele,  11.  T. 

Southern  Electrical  Supply  Co. 

St.  Louie  Electrical  Su|)I)ly  Co. 

Star  Kiectrix  Co. 

Union  Hardware  Co. 

Van  Nuis  C.  S. 

Western  Electric  Co. 

Oynamos. 

BruBb  Electric  Co. 
Bain,  Force. 

t^iird  Kiectrlc  Motor  &  Dyniimo  Co. 
Colburn  &  C(..,  I.  W. 
Cnotliiental  Dynamo  Co. 
Fort  Wayne  Kiectrlc  (Jo. 
Hawkeye  Electr  I;  Manufacturing  Co. 
HeJeler  Electric  Light  Co. 
National  Kiectrlc  ManufacturlngCo. 
Sciiuylcr  Electric  Co. 
HhdWluin  Maciilnt.'  Works. 
Ttioniaon-UouHton  Electric  Co. 
United  Electric  Tnici  Ion  Co. 
U.  S.  El<*clrlc  I.lybtlugCo. 
Wt'Htprn  Kiectrlc  Co, 
WeatiURhouse  Kiectrlc*  Mfg.  Co. 

Electrical  Instraments. 

Central  Electric  Co. 

Klectriciil  Supply  Co. 

Groat  Western  Electric  Supply  Co. 

Ore«l«y  &Co.,  K.  H. 

Partrick  &  Carter  Co, 

Queen  A  Co. 

Miir  ICiortrlx  Co. 

Western  Electric  Co. 

Weston  Blectrical  Instrument  Co. 


Electric  Railwajrs. 

Detroit  Eifectrical  Works. 
Edison  General  Electric  Co. 
Thomson-Houston  Electric  Co. 
United  Electric  Traction  Co. 
Weslinghouoe  Electric  &  Mfg.  Co. 
Woodbridge  &  Turner. 

Electroliers    and    Combina- 
tion Fixtures. 

Bageot,  E. 
Bleckert  &  Nelson. 
Electrics!  Supply  Co  .  The. 
Great  Western  Electric  Supply  Co. 
Sawyer-Man  Electric  Co. 
Thomson-Houston  Electric  Co. 

Electro-Plating:  Machines. 

Brash  Electric  Co. 
Colburn  &  Co.,  I.  W. 
Edison  General  Electric  Co. 
Thomson-Houston  Electric  Co. 

Ensines,  Steam. 

Ball  Engine  Co.  ' 

Noye  Mfg.  Co,,  Jno.  T. 
Taylor  Manufacturing  Co. 
Triumph  Compound  Engine  Co. 

Fire  Alarms. 

Electrical  Supply  Co. 
Knapp  Electrical  Works. 
Partrick  *E  Carter  Co. 
Western  Electric  Co. 

Friction  Cones. 

Evans  Friction  Cone  Co. 

Ga.a  liishting:.  Electric. 

Cleverly  Electrical  Works. 
Electrical  Supply  Co. 
Knapp  Electrical  Works. 
Partrick  &  Carter  Co. 
Western  Electric  Co. 
Wollensak,  J.  P. 

General  Electrical  SnppHes. 

Alexander,  Barney  &  Chapin. 

American  Electrical  Works. 

Automatic  Switch  Co. 

Brash  Electric  Co. 

Central  Electric  Co. 

Chicago  Electric  Mfg.  Co. 

Cleverly  Electrical  Works. 

Edison  General  Electric  Co. 

Electric  Construction  &  Supply  Co. 

Electrical  Supply  Co. 

Empire  City  Electric  Co. 

Fletcher  &  Fletcher  Electrlo  Co. 

Great  Western  Electric  Supply  Co. 

Greeley  &  Co.,  E,  S. 

Holtzer-Cabot  Electric  Co. 

Holmes,  Booth  &■  Haydens. 

Illinois  Ekctrlc  MaU-rlal  Co. 

International  Okonite  Co.,  The. 

J  ones  Bros.  Electric  Co. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Northwest  Thomson-Houston  Co. 

Ostrander  &  Co.,W.  R. 

Partrick  &  Carter.  Co. 

Southern  Electrical  Supply  Co. 

Stanley  &  Hall. 

Star  Electrix  Co. 

St.  Louis  Electrical  Supply  Co. 

Staidard  Electrical  Works. 

Turner  Brass  Works.. 

Thomson- Ilonston  Electric  Co. 

Union  Hardware  Co. 

Van  Nuis,  C.  S. 

Western  Electric  Co. 

Wollensak,  J.  F. 

Globes  and  Electricol  Glass- 
Yvare. 

Great  Western  Electric  Supply  Co. 
Phcenlx  Glass  Co. 

Hard   Bubber  for  Electrical 
Pnrpo«rs. 

Batler  Hard  Rubber  Co. 

Insnlators  and  Jnsulatins 
Materials. 

Alexander,  Barney  &  Chapin. 
Butler  Hard  Rubber  Co. 
Central  Electric  Co. 
E'ec'rlcal  Supply  Co. 
Empire  CItv  hlectrlc  Co. 
Fletcher  &  Fletcher  Electric  Co. 
Great  Western  Electric  SupplyCo. 
Interior  Conduit  A.  Insulation  Co. 
Internaiional  Okonlte  Co.,  The, 
Koajip  Electrical  Works. 
Laminar  Fibre  Goods  Co. 
Monitor  Electric  Co. 
Munsell  ite  Co.,  Eugene. 
Partrick  &  Carter  Co. 
Southern  Electrical  Supply  Co. 
St.  Louis  Electrical  Supply  Co. 
Western  EUctiic  Co. 

Insalated  ^Vlrea  and  Cables 
Moffnet  Wire. 

American  Electrical  Works. 
Central  Electric  Co. 
Day's  Kerite  InHiilatlon. 
Eaetern  Electric  t.  able  Co. 
Kdleoii  General  Electric  Co. 
Electrical  Supply  Co. 
Great  Western  Electric  Supply  Co. 
Holmes,  Booth  &  Haydens. 
Illinois  Ele'-irlc  Material  Co. 
Interior  Conduit  A  Insulation  Co. 
international  Okonlte  Co  ,  Tlie. 
India  Kubber  life  Uutta  I'ercha  Insu- 
lating Co. 
Jones  Bros.  Kiectrlc  Co. 
linapp  Electrical  Works. 
Monitor  Electric  Co. 
Partrick  &■  Carter  Co. 
Smitlieru  Electrical  Supply  Co. 
St.  Louis  Electrical  Supply  Co. 
Standard  Klettrlcal  Works. 
Standard  Underground  Cablo  Co. 
Western  Electric  Co. 

JonrnnI  Bearint^s. 

Eureka  Tempered  Copper  Co. 
Magnolia  Antl-Frlctlon  Motal  Co. 
Turner  BraHs  Works. 
Ijnnips.  Incandescent. 
Alexander,  Uaroi'y  .t  Ctmpln. 
Bernstein  Eleclrlc  Co. 
Brneli  Electric  Co. 
BiickeyH  Kiectrlc  Co. 
Central  Electric  Co. 
(Columbia  Incantlescent  Lamp  Co. 
Edison  l.ninp  Co. 
EdiHon  General  Kiectrlc  Co. 
Kloctrlcal  Supply  Co. 
Empire  City  Kluclrlc  Co. 
(iruat  Western  Kleclrlc  Supply  Co. 
Orenlpy  XCo.  E.  S 
llelsler  ICleelrle  Llizht  Co. 
Knapp  KiertiU.nl  Works. 
Monitor  Elerlrlr  (Jo. 
Northwest  TLomuon-Houslon  Oo. 
Sawyor-Mftn  Electric  Co. 


Lamps,  Incandescent— Coutd. 
Southern  Electrical  Supply  Co. 
St.  Louis  Electric^  Supply  Co 
Sunbeam  Incandescent  Lamp  Co. 
Thomson-Houston  Electric  Co. 
Western  Electric  Co. 

liHthes  nnd  Machine  Tools. 

Barnes  Co.  W.  F.  &  John. 

Magnet  Wire. 

(See  insulated  wire.) 

Medical  Batteries. 

Fletcher  &  Fletcher  Electric  Co. 
Partrick  &  Carter  Co. 

Mica. 

Eug.  Munsell  &  Co. 

Minins:  Apparatus,  Electric. 

Bain,  Fores. 

Edison  General  Electric  Co. 

Thomson-Houston  Electric  Co. 

Westinghoase  Electric  &  Mfg.  Co. 
Motors. 

Bain  Foree. 

Brush  Electric  Co. 

Baxter  Electric  Motor  Co. 

Card  Electric  Motor  &  Dynamo  Co. 

Connecticut  Motor  Co. 

Crocker-Wheeler  Motor  Co. 

C.  &  C.  Electric  Motor  Co. 

Detroit  Electrical  Works. 

Edison  General  Electric  Co. 

Eiekiroc   Manufacturing  Co. 

Hawkeye  Electric  Mfs.  Co. 

Shawhan  M:ichlEe  Works. 

Thomson-Houston  Eleclrlc  Co. 

U.  S.  Electric  Lighting  Co. 

United  E  ectric  fraction  Co. 

Westinghonee  Electric  *fe  Mfg.  Co. 
Oils. 

Taussig,  S. 

Oil  Caps  and  Brass  Goods. 

Powell  Co.,  Wm. 
Patent  Solicitors. 

Barton,  Geo.  P. 
Pins  and  Brackets. 

Central  Electric  Co. 
Electrical  Supply  Oo. 
Great  Western  Electric  Supply  Co 
Illinois  Electric  Material  Co. 
Standard  Electrical  \Vorks. 
Southern  Electrical  Supply  Co. 
St  Louis  Electrical  Supply  Co. 
Western  Electric  Co. 
Poles. 
Central  Electric  Co. 
Electrical  Supply  Co. 
Great  Westeth'EIectric  Supply  Co. 
Illinois  Electric  Material  Co. 
MilUken  &  Co. 

Publishers.  Klectriral. 

Electrician  Publishing  Co. 
Push    Buttons- 
Central  Electric  Co. 

Electriral  Supply  Co. 

Fletcher  &  Fletcher  Electric  Co. 

Great  Western  Electric  SupplyCo. 

Illinois  Electric  Material  Co. 

Knapp  Klecirical  Works, 

Partrick  &  Carter  Co. 

Standard  Electrical  Works. 

Union  Hardware  Co. 

Western  Electric  Co. 
Bailways  Electric. 

(.See  electric  railways.) 
(SpeakiuK  Tubes. 

Central  Electric  Co. 

Electrical  Supply  Co. 

Jones  Bros.  Electric  Co. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Ostrander  &  Co.  W.  R. 

Western  Electric  Co. 

Wollenyok,  J.  F. 
I^peed  Indicators. 

Queen  &  Co. 

Spriogs. 

Gibson  Co.,  The  W.  D. 

Tapes,  Insalatlnff. 

American  Electrical  Works. 

Central  Electric  Co. 

Eastern  Electric  Cable  Co. 

Edison  General  Elect.  Co. 

Electrical  Sapply  Co. 

Great  Western  Electric  Supply  Co. 

India  liuijber  &  Gotta  Perclia   In- 
sulating Co. 

international  Okonite  Co.  The. 

Illinois  Electric  Material  Co. 

Weatern  ElectilcCo. 
Telegraph  Apparatus. 

Bunnell  *fcCo..  J.  H. 

Central  Electric  Co. 

Electrical  Supply  Co. 

Empire  City  Electric  Co. 

Great  Western  Eleclrlc  SupplyCo. 

Greeley  .t  Co.,  E.  8. 

Jones  Bros.  Electric  Co. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Partrick  A  Carter  Co. 

Standard  Electrical  Works. 

Western  Kiectrlc  Co. 
Telephones,  Electric. 

Standard  Electrical  Works. 

Western  Electric  Co. 

Test  Instruments. 

Bain,  Foree. 
Contrul  Kiectrlc  Co. 
Electrical  Sapply  Co. 
iJreeley  A  Co,,  E.  S. 
Knupp  Electrical  Works, 
tiuoen  &  Co. 
Western  Electric  Co. 
Weston  Electrical  Instrument  Co. 
TnicUM.  K.lcetrlc  Car. 

ili'lroll   Klr.tricjil  Works  Co. 

WdlK.in  (ieiieral  Eleclrlc  Co. 

PeokhamStri'et-CaiWheoI&AxIeCo 
Steplieiistiu  Co  ,  Jno, 
TliomHon-lloiiston  Kiectrlc  Oo. 
United  Kleclrlc  Traction  Co. 
WeflMnniioueo  Electric  &  Mfg.  Co- 
Tntblne  t^bcels. 

Dayton  Olotie  Iron  Works  Co. 
LplTel  &  lUi.,  Janiofl. 
Stllwoll  A  Blerco  Mf^.  Co. 
Wire,  Bare. 
AiiiiTlran  I'leclrical  WorkB. 
(S'ntral  KIcrtrIc  Co. 

Kl.Tlrluil  HiippIv  Co. 

ilohnei..  K.iiXh  A  Ilaydooa. 

liliriulH  Kl.ielrlc  Material  Co. 

Knapp  Eli'ctrlral  Works. 

Parlrick  &  Carter  t;o. 

ItoobllDj{*B  Sods,  Jno.  A.  Co. 

Western  Electric  Oo. 
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THE    IVATrOI^^tj  CAI^BO:^  CO 


Cle^T-ela-xi-d.,  OIb.io- 

-MANUFACTURERS  OF- 


ELECTRIC  LIGHT  CARBONS  ^^  BATTERY  MATERIAL. 


Electric  Specialties, 

WE    MAKE 

Electric  Supplies  Under  Contract. 


THE  WM.D.  GIBSON  CO 


65  Bf.  Jefferson  St., 
CHICAGO,  IM,. 


SPRINGS 

FOR  ELECTRICAL 
MACHINERY 
A  SPECIALTY. 


GIVES  A  CLEAR 
AND  STEADY 
LIGHT. 


THE  ONLY  COMMERCIAL  ARC  LAMP 


iroa 


INCANDESCENT 
CIRCUITS. 

Burning  2  in  Series  on  Circuits  of  1 00  to  1 20  Volts. 
Will  Use  6}4,  8  or  10  Amperes  of  Current. 


Please  state  System  and  Voltage  Used.    Address 

THE  ELECTRIC  CONSTRUCTION  &  SUPPLY  GO. 

18  Gortlandt  St.,  NEW  YORK  CITY. 


We  Guarantee 
Them   Electrically 
and  Mechanically. 


CROSBY  DRY  BATTERIES 

FOR  OPEN  CIRCIJIT  WORK. 

ELECTROMOTIVE  FORCE,  1.55  VOLTS. 
CURRENT  1  TO  15  AMPERES. 


THE  ONLY  BATTERY  SOLD  SEMI-CHARGED. 

DOES  NOT  WORK  UNTIL  WANTED. 

ONLY  A  SMALL  QUANTITY  OP  PURE  WATER  NECESSARY  TO  CHARGE  IT. 


RECUPERATES 
QUICKER 

AND 

OFTENER 

THAN 

ANY  OTHER. 


NEAT. 

CLEAN, 
EFFECTIVE. 

SIMPLE, 
COWIPACT. 
PORTABLE. 


TELEPHONE  FOR  LONG  OR  SHORT  DISTANCE. 

■n,p.-p   GAS  LIGHTING,  AMraOUTOES,    ■Kjr'C'TyT  nii.J     TTQTPH 
■fU±t     BELLS,  BURGLAR  ALARM  AND    ■IVLJi'i-'iOii.l-i    U  CjJIjO 

IT    U^^-S    PJO    33C?TT.A.Xj. 

For  Ch-cnlare  nod  Price  LIbIh  lipiily  to  Principal  ODlce 

CROSBY  ELECTRIC  CO., 

<=>7  and  89  Siioutli  Fifth  Avenae,      -       -       NEW  YORK. 


IHE  HAWKEYE 

ELECTRIC  MFG.  CO., 

DAVENPORT,    •     ■     IO\(rA. 

Complete  Central  Station 


L.3NrX3 


ISOLATED  PLANTS, 
ARC  AND  INCANDESCENT  APPARATUS. 


OUR  SYITABIOS  are  unsurpassed  by  any  made  for  efficiency, 
automatic  regulation,  and  general  workmanship. 


Licensee  of  the  Renowned  Perkins   Incandescent  Lamps, 

Famous  for  long  life  without  discoloration. 


ELECTRIC    MOTORS    for    Railway   Circuits   and   Central 
Stations;  any  voltage,  highest  efficiency,  all  sizes. 


Prices  Reasonable.  -  Write  us  for  Catalogue  and  Price  List. 
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Mm  of  tbe  Choicest  Electrical  Snpplies. 


We  are  General  Selling  Agents  for 
Holmes -Booth  &  Hayden's  Patent 
Weatherproof  Electric  Light,  Line  and 
House  Wires,  which  have  no  superior. 


We  manufacture  our  own  Porce- 
lain Goods,  and  therefore  can  quote 
best  prices. 


We  have  a  large  stock  of  the  Wind- 
lasses shown  by  the  cut,  which  are 
the  best  and  most  reliable  on  the 
market. 


ftj 


I'.aAe'. 


■fLOli. 


We  are  Western  Agents  for  this 
Fuse  Wire,  and  we  guarantee  it  as  to 
carrying  capacity,  absolutely. 
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^^^^  EXPERTS    IN    THE    INDUSTRIAL  "A 


APPLICATION  OF  ELECTRICITY. 


OWNERS  AND  MANUFACTURERS  OF  THE 


Rae  Dectric  Railway  System 

The  only  system  employing  a  single  Motor.    Noiseless  gearing  connecting  both  axles. 


^.J^JWj 


New  Standard  Compound  Wound  80,000  Watt  Generator. 

Long  Distance  Power  Transmission.    Electric  Power  Plants  and  Motors. 

SEND  US  DATA  AND  ESTIMATES  WILL  BE  PROMPTLY  FURNISHED. 


UinpilO     Cor.  Woodward  and 
llUnilOy    Baltimore    Avenues, 


DETROIT,  MICH. 
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''WHAT  ARE  WE  HERE  FOR?" 

TO  SUPPLY  ABSOLUTELY  ALL  THE 

Electrical  Speclallles  used  on  Earth. 

WE  ARE  MAKING  DEALS  THAT  SELL  THE  STUFF. 
YOU  WILL  BE  "IN  IT"  IF  YOU  SEND  YOUR  ORDERS  NOW. 

Key  and  Keyless  Sockets,  Cut-outs,  Single  and  Double 
Pole  Switches,  Cas  Attachments,  Etc.,  Etc. 

Ths  STAR  ELECTEIX  COMPAHY, 

1320  Wallace  Street,    PHILADELPHIA,  PA. 


AGENCIES: 


STANDARD  ELECTRIC  SUPPLY  CO., 
Boston,  Mass. 


W.  H.  GORDON  &  CO.. 
1 1 5  Broadway,  New  York. 


ILL.  ELECTRIC  MATERIAL  CO., 
RoDkery  Building,  Chicago. 


G.  A.  HARMOUNT, 

MANAGER 

MONITOR  ELECTRIC  CO., 

^^.    1*9     WABASH  AVE.,  CHICAGO,  ILL. 

W^H  WHOLESALE  DEALER  IN  GENERAL 

ELECTRICAL  SUPPLIES. 


WESTERN  AGESiT  JFOR 


Automatic  Switch  Co., 


ALFRED  F.  MOORE 


1  ESTABLISHED  IS-iO. . 


ELECTRICAL  WIRES  AND  GABLES. 

Electric  Light,  Annunciator  and  OlHre  Wires.     Incandescent  and  Battery  Conls;    in 
f;ict.  ever}'  kind  of  Wire  known  to  tbe  EJectrical  Trade. 


No.  8  KEYSER  BUILDING, 

BALTIMORE,  MD.,  U.S.  A, 

Sole  Mamfactirers  or  lie 


AUTOMATIC  SWITCH. 


The  only  reliable  protector  to  the  Arma- 
ture of  an  Electric  Motor. 

Applicable  to  Constant  Potential  Motors 
of  all  sizes  and  patterns. 

SEND  FOB  CATAIiOeVE. 


ElwtrJc  Traction  Go. 

ELECTRIC  RAILWAYS. 

STREET  OR  TRUNK  LINES. 

ELEVATED  OR  UNDERGROUND, 


Central  Stations  for  Power  Distribution. 


STATIONARY  MOTORS. 

STORAGE  BATTERIES, 


Executive  Ollices:    115  BROIDWAY.  NEW  YORK. 

AGENCIES,   926  Droxel  BIdg.,  Philadelphia;  456  Rookery  Bidg.,  Chicago. 
1 1 1  Water  St.,  Pittsburgh,  Pa. 

FACTORY:  JERSEY  CITY,  N.  J. 


TIRADE- /WRK, 
R.EOI5T£f\ED. 

I'l.r  ao  j-eurM  tli»  Hiinri-iitrRy  uf  tlit*  Oniidi.  Triulo  Murk  llnLlerlcH  has  Iiomi  rcroRr- 
ii)/<'il  all  over  lliv  worlilld  rupuatfd  trliii.ipliH  »v«r  all  oomp.'tllorH.  Hcwaro  «r  linlta- 
(loMN.  WIiiMi  yon  buy  actill  for  Tclelilioiif^H.  Call  HdUs,  Klrrirlii  CIocUh,  <laH  l.iifliMnir, 
Itiirctur  .\larii)H,   i^li<ilh-al  llatlt-rU-H,  Klc,  Kir.,  lit'  Hiiru  thai  li  iM  innrkud   with  t-hi' woril 

THE  LECLANCHE  BATTERY  CO., 

111-117  East  131sL  St.,  NEW  YORK. 


WESTERN    ELECTRICIAN. 


January  24,  1891 


EDISON  LAMPS. 

16  C.  P.  -  -  44  GENTS  EACH. 

le.C.P.LaiiBS.      12  Lamiis  per  Belt  iorsB  Power.     600  Hours  Ayerase  Life. 

The  Edison  Incandemt  Lamp. 


No.  3. 
Weslinghouse  Bass. 


iiiliiiiiilBl-ra.. 


#lll'lll'''l||iVV'liA,''i''','«'i'  ,,', ''I'   II      mml' 

^    "'"''' rtiiiiifi^i  III 


Unless  otherwise  specified,  all  lamps  will  be  shipped  with  No.  1  Bases. 

The  other  Bases,  Nos.  2,  3  and  4,  will  be  placed  on  lamps,  when 

so  ordered,  without  extra  charge. 


No.  2. 
Thomson -Houston  Base. 


No.  4. 
United  States  Base. 


16  C.  P.  Lamps,  List  Price,  80  Cents  Eacli. 

Discount  in  Lots  of  25  to  150,  -  -  4:5  per  cent. 
Discount  in  Lots  of  150  to  500,  -  -  47 %  per  cent. 
Discount  in  Lots  of  500,      -     -     .     -     30     per  cent. 


Net  Price. 

44  cents  each. 
42  cents  each. 
40  cents  each. 


Discounts  for  Larger 

Lots  Quoied 

on  Application. 


Allowance  for  old  Bases  $1.35  per  100,  f.  o.  b.,  HewarJe,  N.  J. 


DURABLE. 


EFFICIENT. 


ECONOMICAL. 


Write  for  Circulars  and  Price  List  to  nearest  District  Office,  or  any  Electrical  Supply  House. 


Edison  General  Electric  Co. 

MAIN    DISTRICT   OFFICES: 

Canadian  DiHtrict,  Bank  of  Commerce  Bldg.,  Toronto,  Can.  Paciflc  Coast  DUt.,  Gdiaon  BIdg.,  1 12  Bnsli  St.,  San  Francisco,  Cal. 

Central  BiHtrict,  Rialto  Bnildina;,  Clilcaco,  111.  I'aclilc  Nortliwest  BUtrict,  FleUckner  Bids.,  Portland,  Ore. 

KnMtcrn  Bintrict,  KdiHon  Bnilding,  Broad  St.,   New  York.  Kocky  Klonntain  Bistrict,  Masonic  Bnilding,  Benver,  Colo. 

Hew  Kugland  Bistrict,  38  Pearl  Street,  Boston,  mass.  Sonthern  Bistrict,  Cotton  fixchange  Bldg.,  New  Orleans,  La. 
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Central  Electric  Gc,  GANDEE 


General  Western  Agents 

FOR  

OKONITE  WIRE. 


116  &  118  Franklin  St.,  CHICAGO. 


General   Western  Agents 

FOR 

IMPROVED 

CANDEE  WIRE. 


We  take  pleasure  in  presenting  to  the  trade  two  new  specialties  in  Insulators  that 
must  commend  themselves  to  every  practical  construction  man  as  being  the  best  things 
of  their  kind  in  the  market. 


THE 


Bain  Break  Insulator 

For  Suspending  Arc  Lamps, 
Insulating  Guy  Wires,  Insu- 
lating Span  Wires  in  Elec" 
trie  Railroad  Worji,  is  so 
simple  and  perfect  in  con^ 
struction  as  to  need  no  ex- 
planation. 


HIGH  RESISTANCE  GLASS 

INSULATOR 


Is  made  of  extra  heavy  glass,  and  is  especially  designed 
for  large  Electric  Railroad  Feeder  and  Primary  Electric 
Light  Wires.  The  glass  surface  between  the  Wire  and 
Pin  is  more  than  doubled  as  compared  with  the  ordinary 
Insulator. 


We  can  also  ofler  attractive 
prices  in  specially  prepared 
Fuse  Wire,  Perkins'  Switches, 
K.  W.  Cut-Outs,  and  everything 
Electrical  worth  having. 


CENTRAL    ELECTRIC  CO., 

ff6  &  118  Franklin  Street,   CHICAGO. 

Connected  by  Private  Wire  with  Postal-Telegraph  Cable  Company  Systenn. 
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THE  NATIONAL  TRANSFORMER  SYSTEM 

oif  iia'O.A.jea"i>E:soBi3srT  ijXGmTi]DB"ca-. 
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CONVERTER  EFFICIENCIES. 
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Transformer  on  Pole  Showing  National  Safety  Fuse  Box. 
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COMPLETE 


CENTRAL  STATION  EOUIPMENTS 

FOR 

LIGHT    OR    POWER 

UISTBIBUTION. 


OUR  APPARATUS  IS  OF  THE 

HIGHEST    EFFICIENCY, 

MECHANICALLY  AND  ELECTRICALLY. 

1VB  CmAaANTBK  ITS  OPKRATION  AND 

PROTECT  OUR  CUSTOMERS. 


COMPLETE 
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London  Underground    Electric    Railway. 

The  opening  for  passenger  traffic  of  the 
underground  electric  road  in  London,  Dec.  18, 
was  unquestionably  the  most  important  electrical 
event  in  England  in  1890.  The  installation  is 
one  that  will  be  watched  with  great  interest  in 
the  United  States  as  well  as  in  England.  In 
this  country  a  number  of  similar  enterprises 
are  under  consideration,  although  none  of  them 
has  yet  reached  a  definite  stage.  It  is  stated 
that  the  e.\tension  of   railway  accommodation. 


The  entire  cost  of  the  undertaking  was,  ac- 
cording to  a  rough  estimate,  $3,800,000.  The 
road  is  about  3'^  miles  in  length,  and  the  cost 
of  construction  alone  was  about  $t,io  ,000  per 
mile.  The  road  will  be  operated  from  7  a.  m  to 
12:30  A.  M.,  and  trains  are  run  every  five  min- 
utes. It  is  estimated  that  the  road  will  carry 
11,940  passengers  daily,  and  that  the  total  in- 
come of  the  railway  will  be  $164,000  per  year. 
These  figures  have  been  worked  out  by  one 
who  is  by  no   means   inclined   to   look  on   the 


Electric  Light  Legislation  at  Springfield, 
Illinois. 

The  first  bill  providing  for  electric  lighting 
by  cities  was  introduced  in  tne  Illinois  legisla- 
ture last  week  by  Representative  James  P.Wilson 
of  Woosing,  Ogle  county.  Mr.  Wilson  is  a  farmer, 
and  desires  to  teach  his  friends  in  the  city  how 
to  conduct  their  affairs.  The  bill  in  question  is 
designed  ostensibly  "to  allow  cities  organized 
under  special  charters  to  create  and  maintain  a 
plant  for   furnishing  light."     The  provisions  of 


which  London  needs  so  urgently,  depends  to  a 
great  extent  upon  the  failure  or  success  of  the 
road;  I'^nglishraen,  therefore,  are  watching  the 
road  with  no  little  interest. 

Through  the  courtesy  of  Mather  &  Piatt  of 
Manchester,  the  contractors  of  the  road,  and 
Edward  Hopkinson,  consulting  engineer,  the 
Wf.ktkrn  Kr.i-,i;rKiciAN  is  enabled  to  present 
two  views,  which  give  a  better  idei  of  the  road 
than  any  illustrations  thus  far  published.  Fig. 
I  shows  several  of  the  loo-horse  power  locomo- 
tives, and  the  locomotive  sheds.  In  Fig.  2  is 
illustrated  an  electric  locomotive  drawing  a 
train  of  coaches.  The  details  of  the  installa- 
tion were  given  in  the  Western  Electrician 
of  November  29th. 
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brightest  side.  According  to  his  estimate  those 
interested  in  the  road  may  confidently  expect  a 
yearly  return  of  2)6  per  cent.  Other  authori- 
ties are  inclined  to  believe  that  this  figure  is  too 
low. 

Eight  trains  will  be  able  to  maintain  a  five- 
minute  service  in  both  directions.  Each  train 
will  run  a  distance  of  10  miles  per  hour,  or 
1,400  miles  per  day  for  the  eight  trains,  and  the 
mileage  for  a  year  will,  with  continuous  opera- 
tion throughout  the  lyyi  hours  daily,  amount 
to  51 1,000  miles. 


At  a  recent  meeting;  of  the  Technical  Society  of  the 
Pacific  Coa3t  at  .San  I'Vancisco,  a  paper  was  read  by  K. 
Welder  on  "Electric  Accumulators  and  their  Appliances," 


but 


AND    SHEDS. 

this  bill  have  not   yet   been    made   public, 
they  will   undoubtedly  prove  interesting. 

The  bill  favored  by  Mayor  Cregier  of  Chi- 
cago has  not  yet  made  its  appearance  at  the 
state  capitol.  It  is  possible  that  it  may  not  be 
presented.  The  committee  having  the  "reform" 
movement  in  charge  is  divided  as  to  the  best 
method  of  procedure,  and  many  citizens  are  op- 
posed to  any  measure  that  will  place  additional 
power  in  the  hands  of  the  present  city  adminis- 
tration. The  mayor,  however,  may  secure  the 
presentation  of  his  bill  through  some  personal 
follower,  who  occupies  a  seat  at  Springfield. 


The  electric  light  plant  at  East  Lobe,   Ala.,  will  be  en- 
larged. 
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Manhole  Explosion  in  Chicago. 

An  explosion  in  a  manhiole  at  the  corner  of 
Jackson  street  and  Wabash  avenue,  Chicago, 
January  17,  proved  the  first  fatality  in  connec- 
tion with  the  underground  service  in  that  city. 
The  explosion  occurred  in  one  of  the  city  con- 
duits. The  iron  cover  of  the  manhole  was 
blown  into  the  air,  a  part  of  it  struck  Mrs.  Ross, 
a  colored  woman,  and  killed  her  instantly.  Sev- 
eral persons  were  slightly  injured.  Immedi- 
ately following  the  explosion  there  was  a  crash 
of  falling  glass,  and  the  sidewalks  in  the  neigh- 
borhood were  covered  with  fragments  of  broken 
glass.  The  windows  about  the  scene  of  the  ex- 
plosion were  shattered  into  thousands  of  pieces. 
The  explosion  naturally  caused  a  sensation,  and 
many  wild  statements  were  circulated.  Of  course 
the  cause  of  the  explosion  was  at  once  laid  to 
the  electric  wires,  yet,  when  the  matter  was  in- 
vestigated it  was  found  that  the  only  live  wires  in 
the  conduit  in  service  were  fire  alarm  wires.  The 
city  electric  light  wires  were  in  the  abandoned 
mains  leading  to  the  Lake  Front,and  the  arc  light 
company's  wires  leading  to  the  exposition  build- 
ing were  '^dead.  |  The  change  in  the  city's  plans, 
made   necessary  ?by^he  decision  that  the   Lake 


unfortunate  affair  of  Saturday  last  there  should 
be  no  hesitation  about  making  the  necessary 
appropriation."  A  workman  who  has  had  con- 
siderable experience  in  underground  construc- 
tion calls  attention  to  the  fact  that  at  times  it 
seems  almost  impossible  to  get  the  gas  out  of  the 
conduits.  He  said:  "I  have  often  removed 
the  cover  of  a  manhole,  and  after  half  an  hour 
would  attempt  to  enter  but  would  be  driven  out 
by  the  gas.  There  seems  to  be  a  peculiarity 
about  it.  Many  a  time  I  have  had  to  help  the 
boys  out  when  they  were  overcome  by  the  gas." 


The   Telephone  and   Telegraph  in   Ger- 
many. 

G.  H.  Sachse  of  Berlin,  Germany,  was  in 
Chicago  last  week  inquiring  into  the  operation 
of  the  postoffice  department.  Mr.  Sachse  is 
director  of  the  post  and  telegraph  department 
of  the  German  Empire,  and  on  his  return  to  his 
native  land  he  says  he  will  introduce  many  im- 
provements suggested  by  the  service  in  this 
country.  He  believes,  however,  that  the  sys- 
tem in  Germany  is  superior  to  that  in  this 
country  in  one  respect,  at  least,  that  it  is  more 
extensive,  embracing  as  it   does   the   telegraph 


politics  permeates  every  department  of  public 
service.  It  will  be  readily  seen  that  this  rule 
applied  to  the  telegraph  and  telephone,  if  under 
government  control,  would  soon  impair  the 
efficiency  of  the  service. 

It  should  be  borne  in  mind,  too,  that  the 
changes  in  the  other  departments  are  not  only 
made  in  important  positions,  but  throughout 
the  entire  list.  For  instance  in  the  postoffice 
department  the  carriers'  positions  are  not  se- 
cure if  there  is  a  change  at  Washington.  The 
comparison  instituted  between  the  rates  in 
vogue  in  Germany  and  those  in  Chicago  is  un- 
just without  further  explanation.  In  the  first 
place  the  relative  value  of  money  in  Germany 
and  this  country  enters  into  the  problem.  The 
wildest  advocate  of  governmental  control  of  the 
telephone  and  telegraph  never  dreamed  of  fur- 
nishing service  at  $37  per  year  in  this  country. 
When  it  is  considered  that  the  wages  paid  here 
and  the  cost  of  material  are  much  higher  than 
in  Germany,  the  true  state  of  affairs  can  be 
realized.  Then  again  if  the  government  were 
to  take  control  of  the  telephone  it  would  mean 
an  immense  investment  of  public  funds,  which 
the  people  would  have  to  furnish.     At   present 
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Front  could  not  be  occupied  by  a  power  house, 
was  not  made  until  this  conduit  had  been  built 
and  the  wires  drawn  in.  Those  who  were  in  the 
neighborhood  at  the  time  of  the  explosion  could 
easily  detect  the  odor  of  gas.  It  was  evident  that 
there  was  a  leak  in  the  gas  mains  near  by. 

Prof.  Barrett  said  the  conduit  in  the  "dead 
end"  of  the  South  side  system  was  the  best  con- 
structed in  the  city,  but  it  was  simply  impossi- 
ble to  build  a  conduit  in  Chicago  to-day  that 
would  keep  out  the  gas.  The  gas  companies' 
mains  are  so  poorly  laid  that  a  great  part  of 
the  output  is  lost  in  transmission.  In  summer 
a  portion  of  this  gas  forces  its  way  to  the  sur- 
face, but  in  winter  when  a  crust  is  formed  by 
the  frost  and  a  larger  percentage  of  the  gas  pen- 
etrates the  conduits,  the  danger  from  explosions 
is  greater.  The  combination  of  illuminating 
and  sewer  gases  has  caused  no  end  of  trouble  in 
underground  work.  There  had  been  many  ex- 
plosions along  the  mains  in  Chicago,  but  never 
before  has  there  been  a  fatality.  Most  of  the 
"explosions"  have  merely  raisetl  the  covers  of 
the  manholes  a  couple  of  feet,  without  doing 
any  damage  or  disturbing  anybody. 

Prof.  Barrett  suggests  that  provision  be  made 
for  thoroughly  ventilating  every  conduit  in  (;hl- 
cago.  This  can  be  done,  but  a  comprehensive 
system  would  necessitate  the  expenditure  of 
considerable  money.  "It  is  the  only  way,  how- 
ever," said  the  city  electrician;  "and  after  that 


and  telephone,  as  well  as  the  postal  service. 
His  views  on  this  subject  will  be  interesting  to 
Americans:  "I  think  it  would  be  much  better 
if  your  telegraph  and  telephone  service  were 
under  the  control  of  the  government.  The 
nation  certainly  should  have  charge  of  the 
telegraph  system,  and  it  would  be  much  better 
if  the  telephone  system  was  under  state  or 
municipal  control.  I  understand  the  telephone 
subscribers  of  Chicago  have  to  pay  f  i£o  or 
$125  annually  for  the  use  of  the  service.  The 
charge  in  the  German  Empire  is  not  one  third 
of  that  amount,  patrons  being  required  to  pay 
but  $37  a  year.  The  charges  for  telegraph 
service  are  also  more  reasonable  than  here. 
Telegraph  and  postal  tolls  are  the  same_all  over 
the  empire.  Letter  postage  costs  2}^  cents, 
telegrams  15  cents  for  ten  words,  or  ij4  cents 
a  word," 

The  distinguished  visitor  added  that  the  ser- 
vice in  (Germany  gave  employment  to  100,000 
men,  and  that  all  felt  secure  in  their  positions 
as  long  as  they  performed  their  duties.  He 
had  been  In  the  service  thirty-six  years,  he 
said,  and  the  director-general  of  the  posts  had 
held  his  position  twenty  years.  It  would  be 
hard  to  find  an  official  as  high  in  authority  as 
either  of  these  men  holding  his  position  twenty 
or  thirty-six  years  under  the  government  in 
this  country,  and  this  of  itself  is  a  significant 
fact.     Frequent   changes   are   made   here,  and 


the  vast  industry  is  conducted  by  private  capi- 
tal. All  of  these  considerations  and  many 
others  have  a  bearing  on  this  question. 


Telegraph    Operators'    Troubles. 

An  unfortunate  but  nevertheless  interesting 
controversy  between  the  telegraph  operators 
and  agents  of  the  C,  M,  &  St,  P.  Railroad 
company  and  their  employers  has  occupied  the 
attention  of  railroad  men  generally  during  the 
last  week.  The  trouble  was  due  to  a  question 
of  wages.  The  employes'  story  as  given  by  a 
representative,  is  as  follows:  Several  weeks  ago 
a  hundred  or  more  operators  and  agents  on  the 
C,  M.  &  St.  P.  railway  were  notified  that  their 
salaries  had  been  reduced  on  an  average  15  per 
cent,  and  no  reason  given  therefor.  Almost 
simultaneously  with  this  action  a  committee 
from  another  department  of  the  service  made  a 
demand  for  an  increase,  and  received  it.  The 
operators  and  agents,  believing  that  an  injus- 
tice had  been  done  them,  startcia  petition  over 
every  branch  of  the  system  and  received  the 
signatures  of  80  per  cent,  of  the  men  in  service, 
to  the  effect  that  a  committee  should  be  selected 
and  sent  In  to  the  general  manager  to  ask  for 
an  adjustment.  As  the  canvass  was  nearing  a 
close,  the  officials  became  aware  of  the  move- 
ment, and  proceeded  to  send  out  specials.  Inter- 
viewing   all    the   men   and   ordering    them    at 
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once  to  withdraw  their  names  under  penalty  of 
discharge.  The  great  majority  of  those  who 
signed  declared  that  they  would  remain  firm 
and  demand  the  restoration.  A  committee  rep- 
resenting the  dispatchers,  agents  and  operators 
visited  Chicago,  seeking  an  adjustment.  The 
situation,  as  stated  by  the  men,  was  as  follov.s: 
If  the  restoration  is  not  granted  or  if  a  portion 
of  the  men  are  discharged  because  they  will  not 
withdraw  their  names  from  the  petition,  500  men 
or  more  will  resign. 

It  is  interesting  to  note  the  position  of  those 


Edison  Station  at  Des  Moines,  la. 

The  accompanying  cuts  illustrate  the  switch- 
boards of  the  Des  Moines  Edison  Light  com- 
pany's new  station,  of  which  cuts  and  a  brief 
description  appeared  in  the  last  issue  of  the 
Western  Electrician.  Great  care  was 
taken  in  designing  this  plant  with  the  idea  of 
making  it  a  model  station.  The  main  objects 
in  view  were  to  secure  steam  power  as  cheaply 
as  possible,  and  to  reduce  operating  expenses 
to  a  minimum.  To  accomplish  these  objects  it 
was  decided  to  erect  the   new  station  near  the 
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identified  with  the  O.  R.  T.  on  this  question. 
This  organization  professes  to  be  opposed  to 
strikes,  yet  its  official  organ  pleads  the  cause  of 
the  strikers  in  this  case;  its  treasurer  is  engaged 
in  raising  a  relief  fund  and  members  of  the 
order  took  a  prominent  part  in  organizing  the 
strike.  It  will  also  be  noted  that  in  all  the 
statements  of  the  men  there  is  no  allusion  to  a 
strike.  They  say  they  will  "seek  employment 
elsewhere,"  finding  that  their  demands  are  dis- 
regarded. Of  course  they  did  not  intend  to  do 
anything  of  the  kind,  nor  do  they  contemplate 
such  a  movement.  On  the  contrary,  their  idea 
was  to  cripple  the  railroad  service  and  wring 
from  their  employers  concessions.  If  there  was 
any  doubt  on  this  point  their  own  action  would 
settle  it.  They  have  appealed  to  the  men 
throughout  the  country,  as  has  also  the  official 
organ  of  the  O.  R.  T.,  to  support  them  in  their 
fight  and  not  take  the  positions  vacated  by  the 
operators.  Strikes  are  not  popular  and  they  are 
declining  in  favor  every  year,  yet  it  would  be 
far  more  manly  for  the  operators  to  declare 
their  intentions  openly,  or  say  nothing  about 
their  plans. 

It  is  earnestly  to  be  hoped  that  the  difficulties 
will  be  adjusted  satisfactorily.  The  men  can- 
not afford  to  lose  their  time  and  the  public  can- 
not stand  the  inconvenience  of  a  big  strike. 


river  where  an  abundant  water  supply  could 
be  obtained  for  condensing  purposes.  The 
building  was  so  arranged  that  all  the  machinery 
and  apparatus  are   located  on  the  ground  floor, 


meter  room,  store  room  and  work  shop,  and  the 
rear  of  the  building  is  divided  by  a  central  wall 
into  a  boiler  room  on  one  side  and  engine 
and  dynamo  rooms  on  the  other.  The  chimney 
is  six  feet  square,  inside,  and  125  feet  high.  It 
is  located  nearly  in  the  middle  of  the  boiler 
room.  The  station  is  designed  to  accommo- 
date a  steam  plant  of  1,200-horse  power  capac- 
ity, of  which  about  one-half  has  already  been 
installed.  The  present  boiler  plant  consists  of 
three  Heine  Safety  boilers,  with  a  total  capacity 
of  about  6oc-horse  power.  The  engine  plant 
consists  of  two  Williams'  high  speed  compound 
condensing  engines,  operating  two  dynamos 
each,  and  one  16x32  single  cylinder  Buckeye 
engine,  making  122  revolutions  per  minute. 
The  latter  is  also  belted  direct  to  two  No.  20 
dynamos.  This  arrangement  is  rather  a  new 
departure,  as  the  speed  of  the  engine  is  slow, 
and  a  countershaft  is  usually  employed.  This 
engine  has  a  double  crowned  fly  wheel,  10  feet 
in  diameter  and  27  inch  face.  The  power  is 
transmitted  to  pulleys  iS  inches  in  diameter 
on  the  dynamos,  by  two  12  inch  leather  link 
belts,  the  operation  of  which  is  entirely  satis- 
factory. Each  of  the  engines  is  provided  with 
a  Deane  independent  condensing  apparatus,  and 
the  exhaust  pipes  are  so  arranged  that  either 
engine  can  be  operated  non-condensing  if  de- 
sired. The  water  for  condensation  is  taken  from 
theriver  into  a  well  near  the  building,  through  a 
24  inch  conduit.  An  independent  suction  pipe  is 
run  from  this  well  through  a  pipe  trench  to 
each  of  the  condensers,  which  are  located  in 
pits  about  six  feet  deep,  arranged  between  the 
engine  foundations.  The  feed  water  is  taken 
from  the  hot  well,  and  pumped  through  a 
closed  heater,  where  its  temperature  is  raised 
by  the  exhaust  from  the  feed  and  tank  pumps, 
thence  it  flows  into  the  top  of  two  Hoppes'  live 
steam  purifiers.     Each  purifier  is   40  inches  in 


Regulating  Telephone  Charges  In 
Illinois. 

The  opponents  of  the  Chicago  Telephone 
company  have  organized  a  movement  to  secure 
the  passage  of  an  act  by  the  Illinois  legislature 
regulating  the  rates  for  telephone  service.  In 
order  to  secure  the  support  of  the  representa- 
tives from  the  rural  districts  the  bill  is  made  to 
apply  to  all  parts  of  the  state.  The  Druggists' 
association,  which  has  fought  the  telephone 
company  so  bitterly  in  Chicago  is  the  special 
champion  of  the  bill  now  under  consideration. 
In  this  act  it  is  provided  that  a  rental  not  to 
exceed  ,^70  may  be  charged  for  residences,  $80 
for  stores  and  offices,  and  $100  for  public  tele- 
phones. Penalties  ranging  from  IJJI200  to  .f  i,o;o 
in  fines  are  provided  for  violations  of  this  bill. 


A  movement  is  being  started  in  Vienna  and  Budapest  to 
obtain  a  concession  for  tile  carrying  out  of  preliminary 
wori(s  for  an  electrical  railway  between  Vienna  and  Buda- 
pest. A  speed  of  100  Itilometers  per  hour  it  is  assetled  is 
to  be  attained,  and  the  distance  is  to  be  accomplished  in 
aijout  three  liours.  In  the  technical  departments  of  the 
Ministry  of  Trade  the  project  is  looked  at  very  skeptically, 
and  is  considered  premature  in  view  of  the  present  condi- 
t  ion  of  transmission  of  power  from  a  distance.  No  decision 
has  yet  been  given  in  the  matter. 
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and  the  plant  could  thus   be  operated    by  the 
least  number  of  attendants. 

The  structure  is  98  feet  wide  and  115  feet 
long,  and  is  located  at  the  foot  of  Chestnut 
street,  on  the  West  side.  'I'he  building  is 
brick,  one  story  high.  The  roof  is  composed 
of  iron  trusses,  on  which  rest  the  wood  perlius 
and  wood  sheathing  covered  by  building  paper 
and  tin  roofing,  'i'he  front  part  of  the  building 
is  divided  off  by  brick   partitions  into  offices, 


diameter,  and  19  feet  long.  They  are  supported 
on  iron  girders  above  the  boilers,  and  the  water 
flows  by  gravity  from  the  purifiers  to  the 
boilers.  The  water  iu  this  locality  is  very  hard, 
and  it  is  necessary  to  purify  it  by  live  steam  be- 
fore it  can  be  used  satisfactorily  for  steam  pur- 
poses. 

The  three-wire  system  is  used  through- 
out this  installation.  The  operating  switch- 
board, which  is    sluiwn    in    Fig.  2,  contains  the 
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neutral  conductors  leading  from  the  dynamos. 
In  each  of  these  conductors  is  placed  an 
ampere  meter  and  a  switch  by  which  either  dy- 
namo can  be  cat  in  or  out  of  circuit.  A  galvano- 
meter is  placed  on  the  positive  and  negative 
side  of  the  switch-board,  and  can  be  switched 
on  as  a  shunt  across  either  of  the  main  switches 
by  which  the  e.m.f.  of  each  dynamo  can  be  com- 
pared with  that  of  the  general  circuit  before 
closing  the  switch.  The  dynamo  regulators 
are  placed  directly  under  the  switch  to  which 
they  belong,  and  the  positive  and  negative  pres- 
sure indicators  and  galvanometers  are  placed 
on  brackets  at  the  ends  of  the  switch-board  in 
such  a  manner  that  all  of  them  can  be  viewed 
from  one  point.  The  whole  presents  a  symmet- 
rical and  neat  appearance,  and  are  convenient  to 
operate. 

The  distribution  board  is  shown  in  Fig.  i, 
and  contains,  besides  the  two  large  "bus"  am- 
pere meters  to  the  right,  ten  sets  of  feeders 
with  their  respective  ampere  meters, 
fuses  and  plug  switches,  and  a  number 
of  comparative  indicators  for  comparing 
the  pressure  at  the  ends  of  the  feeders  with  that 
of  the  standard  feeders.  The  feeders  are  run 
from  this  switch-board  up  to  a  tower  where  they 
connect  with  an  overhead  system  of  feeders  by 
%vhich  both  light  and  power  are  distributed  over 
a  large  territory  on  both  sides  of  the  river. 

The  installation  of  this  station  was  made  by 
the  Edison  General  Electric  company,  under 
the  direct  supervision  of  Augustus  Hanson, con- 
structing engineer  for  that  company,  who  de- 
signed the  general  plans  of  the  station  building, 
and  made  all  detail  drawings  for  both  the  steam 
electrical  plants,  and  superintended  the 
construction  of  the  entire  station.  After  the 
plant  was  completed  and  put  into  satisfactory 
operation  it  was  turned  over  to  J.  A.  Colby,  the 
manager  for  the  local  company. 


Regan  Vapor  Engine,   Battery  and   Car- 
buretor. 

In  the  accompanying  cut  is  illustrated  a  Re- 
gan vapor  engine,  with  battery  and  carburetor. 
Gas  may  be  used  as  fuel,  but  gasoline  is  gener- 
ally adopted.  The  engine  is  operated  by  means 
of  vapor  drawn  into  the  cylinder  by  the  suction 
of  the  piston  and  ignited  by  an  electric  spark. 
The  carburetor,  as  shown  in  the  illustration, 
contains  a  small  quantity  of  gasoline  and  is 
connected  with  the  engine  by  a  pipe,  as  shown. 
At  each  revolution  of  the  fly-wheel  a  current  of 
cool  air  is  drawn  through  the  carburetor  and 
into  the  cylinder.     In   passing  through  the  car- 


or  "upper  dead  center,"  a  shoulder  or  point  pro- 
jecting from  it  comes  in  contact  with  a  flexible 
piece,  the  two  comprising  the  poles  of  the  small 
battery  thus  completing  an  electric  circuit  which 
is  broken  when  the  piston  passes  its  center  and 
commences  to  descend.  At  the  instant  of  sep- 
aration the  spark  is  em  tted,  firing  the 
charge.  On  every  other  stroke  of  the  piston 
this  is  repeated  automatically,  save  when  the 
supply  is  cut  off  by  the  governor,  which  not 
only  controls  the  engine  but  at  the  same  time 
cuts  off  the  supply  of  gas,  so  that  when  less 
power  is  being  used  proportionately  less  gas  is 
consumed. 

The  Regan  vapor  engine  is  built  both  upright 
and  horizontal,  from  J4 -horse  power  upward, 
both  for  stationary  and  marine  purposes. 
Thomas  Kane  &  Co.,  Chicago,  manufacture  this 
engine.  They  have  a  horizontal  machine  oper- 
ating a  pump  in  their  building  on  Wabash  avenue, 
Chicago. 


Lightning  Arrester. 

The  instrument  shown  herewith,  which  is  the 
invention  of  Elihu  Thomson  of  Lynn,,  Mass.,  is 


W) 

^^f^ 

or 

"(^ 

^^^ 

^© 

^91 

r-^  <  ^ 

1^^ 

<^9 

L^©    ^ 

m^ 

^oi 

L          ^          ^ 

w@ 

^@2 

^p) 

^ 

^ 

LIGHTNING   ARRESTER. 


based  on  the  principle  that  where  the  discharge 
spaces  in  an  arrester  are  in  series  and  of  a  total 
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buretor,  it  vaporizes  a  (|Uantity  of  the  gasoline; 
this,  when  mixed  with  more  air  drawn  througli 
the  pipe  and  air-vrdve,  forms  the  charge  which, 
upon  combustion,  develops  the  power. 

This  charge,  as  already  stated,  is  drawn  into 
the  cylinder  as  the  piston  is  drawn  out  by  the 
crank  and  fly-wheel;  on  the  return  stroke  it  is 
compressed  in  the  head  of  the  cylinder,  and 
just  before  the  piston  arrives  at  its  highest  point 


length  when  added  together,  equal  to  several 
times  that  over  which  the  discharge  could  pass 
if  caused  to  leap  across  the  single  pair  of  dis- 
charge plates  in  an  ordinary  lightning  arrester, 
there  is  secured  not  only  freedom  of  discharge 
of  current  but  at  the  same  time  freedom  from 
the  formation  of  and  continuance  of  arcs  between 
the  discharge  surfaces.  In  other  words.  Prof. 
Thomson  finds  that  when  a  discharge  has  taken 


place,  and  the  potential  of  the  line  is  such  as 
would  tend  to  maintain  an  arc  at  the  breaks  the 
potential  can  readily  be  made  insufficient  to  do 
so  by  multiplying  the  number  of  striking-spaces. 
He  also  finds  that  an  arc  is  much  more  readily 
maintained  between  two  plates  with  a  single 
wide  space  than  between  a  succession  of  dis- 
charge points  or  over  a  succession  of  spaces 
placed  in  series. 

The  construction  of  the  arrester  will  be  un- 
derstood from  the  cut.     In   Fig.  i  is  shown  a 
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FIG.    2.      LIGHTNING  ARRESTER. 

side  and  plan  view  of  the  device.  Fig.  2  is  a 
diagram  representing  the  arrangement  of  the 
new  arrester  as  compared  with  an  ordinary  comb 
arrester,  if  the  serrated  plates  were  e.'itended  to 
give  a  disruptive  space  equal  to  that  obtained 
in  the  improved  form. 

R.eferring  to  Fig.  i  it  will  be  seen  that  the 
device  is  composed  of  a  series  of  metallic  plates 
separated  by  hard  rubber  washers,  each  washer 
projecting  a  little  distance  outside  of  the  metal- 
lic plates.  Each  plate,  as  represented  in  the 
plan  view,  Fig.  i,  is  provided  with  a  lateral  pro- 
jection, and  carries  a  discharge  terminal,  in  the 
form  of  a  ball.  The  discharge-points  or  balls 
can  be  adjusted  as  to  distance  by  simply  swing- 
ing the  plates  around  so  as  to  arrange  the  balls 
in  a  spiral  fashion  around  the  column  of  plates. 
At  one  end  of  the  series  is  a  connection  to  the 
line,  and  at  the  other  end  is  a  connection  to 
earth.  Provision  is  made  so  that  additional 
plates  might  easily  be  built  up  on  top  of  the 
column  so  as  to  increase  the  number  of  dis- 
charge-points and  adapt  the  apparatus  to  work- 
ing with  higher  potentials  on  the  line.  The 
metal  pieces  interposed  between  each  successive 
break  should  have  some  capacity  for  static 
charge,  as  this  facilitates  the  successive  break- 
ing down  of  the  disruptive  spaces  by  a  light- 
ning discharge  or  sudden  static  effect. 


Wirt  Arc  Lamp  Hanger. 

The  new  arc  lamp  hanger  shown  in  the  cut 
was  designed  by  Chas.  Wirt  of  Chicago.  It  is 
so  made,  it  is  stated,  that  it  combines  simplicity, 
strength,  and  very  high  insulation.  A  good 
quality  of  hard  rubber  is  the  insulation  used, 
and  the  design  is  such  that  the  full  benefit  of 
the  high  insulating  qualities  of  this  material 
with  a  large  corrugated  skirt  surface  is  obtained 


WIRT   ARC   LAMP   HANGl-.U. 

At  the  same  time  the  quantity  of  material  re- 
quired is  small.  The  metallic  inclosing  case 
protects  the  device  from  the  weather  effectually 
and  at  the  same  time  supports  the  hard  rubber, 
so  tiiat  the  strength  is  ample.  It  has  liereto- 
fore  been  customary  to  use  glass  petticoat  insu- 
lators where  extremely  high  insulation  was  re- 
quired in  suspending  arc  lamps  on  high  tension 
circuits.  The  design  of  an  unbreakable  device, 
with  even  higher  insulation  than  can  be  secured 
by  means  of  glass,  will  be  generally  appreci- 
ated. The  hanger  is  introduced  by  the  Elec- 
trical Supply  company. 
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Devices  for  Protecting    Telepiione  Cir- 
cuits from  Heavy  Currents. 

AVhen  a  telephone  wire  falls  across  a  badly 
insulated  electric  light  conductor  or  the  trolley 
wire  of  an  electric  railway,  the  results  at  the  ex- 
change are,  as  a  rule,  quite  disastrous.  To 
protect  from  these  powerful  wandering  currents 
the  necessarily  delicate  and  expensive  mechan- 
ism employed  in  telephone  and  telegraph  sys- 
tems, is  a  problem  to  which  a  number  of  electri- 
cians have  devoted  no  little  time.  One  of  the 
latest  forms  of  cut-out  which  is  said  to  be 
operating  satisfactorily,  is  shown  herewith.  This 
device  is  the  invention  of  Albert  Barrett,  electri- 
cian of  the  Missouri  &  Kansas  Telephone 
company,  Kansas  City,  and  is  employed,  it  is 
stated,  quite  e.xtensively  on  the   switch-boards 


FIG.    I.      DEVICE    FOR   PROTECTING    TELEPHONE    CIRCUITS 
FROiM   HEAVY   CURRENTS. 

in  that  city  and  at  other  points  covered  by  this 
company.  The  construction  of  the  cut-out  is 
quite  simple.  The  line  wire  is  cut  and  each  of 
the  two  ends  is  fastened  to  the  binding-screws 
shown  in  the  illustration  at  the  upper  and  lower 
right  hand  corners.  A  very  fine  German  silver 
fuse  wire  connects  the  binding-screws  as  shown. 
The  fuse  wire  is  arranged  in  a  peculiar  manner. 
Before  being  put  in  place  it  is  passed  through 
and  by  means  of  a  little  drop  of  wax  molded 
onto,  so  to  speak,  a  small  loop  of  cord.  The 
loop  of  cord  is  passed  up  through  an  eye  and, 
as  the  drop  of  wax  is  a  little  larger  than  the  eye, 
serves  to  hold  down  a  spring,  as  indicated.  The 
operation  of  the  cut-out  is  as  follows:  The 
moment  a  current  of  dangerous  volume  passes 
through  the  fuse  wire,  the  wax  button  holding 
the  loop  and  spring  in  place,  melts.  This  action 
sets  free  the  spring  and  the  quick  jerk  of  the 
loop  through  which  the  heated  wire  passes, 
breaks  the  latter. 

In  Figs.  2  and  3  is  illustrated  another  device 
designed  for  the  same  purpose  by  J.  J.  O'Connell, 
electrician  of  the  Chicago  Telephone  company. 
Mr.  O'Connell's  cut-out  will  be  understood 
more  clearly  by   reference   to  the  cuts.     In  the 
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diagrams  S  is  a  steel  spring  formed  with  an  eye 
on  the  end.  From  the  eye  swings  the  cylinder 
sliown  in  detail  in  Fig.  3.  This  cylinder  is 
made  of  copper  in  a  manner  similar  to  a  cart- 
ridge shell  and  has  a  groove  pressed  into  one 
side  as  shown  in  the  sectional  view,  Fig.  3.  A 
coil  of  silk-covered  No.  36  fierman  silver  wire 
is  wouiid  around  a  large  common  pin,  connected 
as  shown,  and,  after  the  shell  has  been  filled 
with  soft  plaster   of  I'aris,    is  forced  down  into 


place.  This  construction  brings  the  coil  close 
against  the  depressed  portion  of  the  tube.  The 
action  of  the  device  is  as  follows:  The  tube  is 
pulled  down  and  by  means  of  any  soft  solder,  or 
even  wax,  united  to  and  kept  in  good  electrical 
contact  with  a  pin  F.  When  an  abnormal  cur- 
rent passes,  the  solder  or  wax  melts  by   reason 

:! 


Wra^£/^ji/  £L£CT^/ctM/y^CMJ. 


FIG.    3. 


DEVICE    FOR    PROTECTING    TELEPHONE    CIRCUITS 
FROM   HEAVY   CURRENTS. 

of   the  heat  evolved   from  the   German  silver 
wire  coil,  and  the  circuit  is  opened. 


Economizing   Platinum  In  Incandescent 
Lamps. 

In  the  manufacture  of  incandescent  lamps  the 
filament  is  connected  to  bits  of  metal  called  the 
"leading-in"  conductors.  By  means  of  these 
little  pieces  of  wire  the  filament  within  the  sealed 
glass  globe  is  connected  with  the  outside  circuit- 
wires.  To  maintain  a  stable  vacuum  it  has  been 
found  best  to  make  the  leading-in  wires  of  plat- 
inum, since  its  coefficient  of  expansion  is  so 
nearly  the  same  as  that  of  glass  that  less  trouble 
is  caused  by  its  expansion  and  contraction  than 
is  experienced  with  other  metals.  It  has  been 
the  usual  practice  to  introduce  the  platinum 
leading-in  wires  into  a  glass  tube,  and  then  to 
fuse  and  compress  the  tube  around  the  wires  in 
this  manner,  tightly  sealing  them  into  the  glass. 
These  wires  have  necessarily  been  of  a  consid- 
erable size,  not  for  electrical  reasons  but  for 
mechanical  reasons,  since  they  are  required  to 
support  the  filament,  and  to  be  of  such  rigidity 
that  they  will  not  be  bent  by  the  weight  of  the 
filament  or  by  jarring.  Of  late,  however,  plati- 
num has  advanced  very  materially  in  price,  and 
manufacturers  are  endeavoring  to  provide  a  sub- 
stitute for  the  metal,  or  a  means  by  which  the 
amount  used  in  a  lamp  may  be  reduced  to  a 
minimum.  With  this  object  in  view  Mr.  Edison 
has  devised  the  arrangement  of  leading-in  con- 
ductors illustrated  in  the  cut. 

Wires  of  copper,  iron,  nickel,  silver,  and  other 
metals,  and  some  alloys  having  a  greater  co- 
efficient of  expansion  than  platinum,  can  be 
sealed  into  the  glass;  but  on  cooling,  although 
they  will  still  be  held  mechanically  rigid  by  the 
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ECONOMIZING  PLATINUM  IN    INCANDESCENT   LAMPS. 

glass,  they  contract  sufficiently  to  permit  air  to 
pass  into  the  vacuum.  The  peculiar  feature 
of  Mr.  Edison's  process  is  that  leading-in  wires 
of  two  metals  are  used,  one  section  being  of  a 
metal  having  substantially  the  same  coefficient 


of  expansion  as  glass,  such  as  platinum,  the  other 
being  of  a  different  and  cheaper  metal.  Con- 
ductors thus  formed  ot  two  metals  are  sealed 
into  the  glass,  as  shown  in  the  illustration.  The 
seal  will  remain  perfect  at  the  platinum  sections, 
and  it  will,  therefore,  be  immaterial  if  the  cop- 
per or  other  wire  contracts  away  from  the  glass. 


Simple  Lamp  Bracket. 

The  cut  shows  the  general  features  of  a  new 
electric  light  fixture  designed  by  T.  Carpenter 
Smith  of  Philadelphia. 

This  bracket  consists  of  a  plate  carrying  in- 
sulators to   be  fastened   against  a  pole  or  wall, 


SIMPLE   LAMP   BRACKET. 

and  a  pipe  extension  arranged  as  represented. 
The  pipe  screws  into  a  socket  in  the  plate,  and 
carries  at  its  outer  end  a  lamp  and  shade.  A 
practical  feature  of  the  rigging  is  that  the 
wires  pass  from  the  insulators  to  the  lamp 
through  the  pipe,  entering  through  a  hole  in 
the  under  side. 


Frey  Portable  Reflecting  Galvanometer. 

The  galvanometer  shown  in  the  cut  is  the 
invention  of  Charles  P.  Frej',  chief  electrician 
of  the  Greeley  electric  laboratory.  It  embodies 
the  essential  features  of  Thomson's  reflecting 
galvanometer,  and  is  extremely  sensitive.  Its 
principal  feature  is  that  it  can  be  instantly  pre- 
pared for  use  by  releasing  the  coils,  which  are 
suspended  by  means  of  a  universal  joint,  and 
thus  require  no  leveling.  When  not  in  use  the 
fiber-suspended  magnet  and  mirror,  as  well  as 
the- pendant  coils,  are  securely  locked  by  means 
of  a  compound  bolt  operated  by  one  turn  of  an 


FREY    PORTAPLE   REFLECTING    GALVANOMETER. 

independent  key.  The  danger  of  breaking  the 
fiber  to  which  the  ordinary  type  of  fiber  suspen- 
sion is  liable  when  at  all  roughly  handled,  and 
which  may  be  a  serious  annoyance,  it  is  claimed, 
is  therefore  obviated. 

The  galvanometer  is  especially  adapted  for 
rapid  subway  testing,  since  it  may  be  rendered 
direct  reading  by  attaching  a  pointer.  For  more 
delicate  tests,  by  using  a  lamp,  stand  and  scale, 
great  accuracy,  it  is  stated,  can  be  obtained. 
The  galvanometer  is  placed  on  the  market  by 
the  10.  S.  Greeley  &  Co.,  of  New  York. 


42 


WESTERN     ELECTRICIAN. 


January  24,  1891 


EVERY  SATURDAY. 


FXTBLIC-H-TIOET    OFFICES: 

6  Lakeside  Building,     -     -      CHICAGO 

Telephone  1T4€. 


W.  A.  KREIDLER, Editor  and  Publisher. 

J.  W.  DICKERSON, ) 

J  .B.  O'HARA, ^Associate  Editors. 

P.  L.  PERRY. ( 

A.  C.  DURBOROW,  JR., Businees  Manager. 


Eastern  Office  :  534  Temple  ComtT,NEw  STork. 

W.  H.  Tebifle,  Manager. 

Trade  Supplied  by  Western  News  Co. 

COPTEIGHT.— Not  only  the  title,  but  the  entire  contents  of 
each  number  of  the  Westekn  Electrician  are  copyrighted. 
This  paper  is  entered  at  the  Chicago  PoBtoflice  as  mail  matter  of 
the  eecond  claaa. 

StrBSCRlPTlON,  In  advance,  postage  prepaid,  S3.00  for  a  foil 
year  of  5a  nnmbere;  in  clubs  of  four  or  more.  ^2.50.  witn  free 
extra  copy  for  eight  BubecriptionB ;  foreign  countries,  S500  a  year ; 
single  copies,  10  cents.  When  change  of  adaress  is  requested,  the 
old  aadrees  as  well  as  the  new  should  be  given. 

COBRE8P0NDENCE  relating  to  electricity,  or  any  of  Its  prac- 
tical applications,  is  cordially  invited,  and  the  co-operation  of  all 
electrical  thinkers  and  workers  earnestly  desired.  Clear,  con- 
cise, well  written  articles  are  especially  welcome;  and  communi- 
cations, views,  news  items,  local  newspaper  clippings,  or  any  in- 
formation likely  to  interest  electricians,  will  be  thankfully 
received  and  cheerfully  acknowledged. 

ADVEBTISING.— The  Western  Electtbician— ffte  onli/  gen- 
eral electrical  paper  published  in  the  West — thoroughly 
covers  a  territctfy  exclusively  Its  own.    This  is  a  clai5Iwhich  can 

BE    3LADE    BT    NO    OTHER    ELECTRICAL    JoUBNAL    IN    THE    UNITED 

States.  Electrical  merchants  and  manufacturers  desirbici  Wes(- 
em  trade  vrill  appreciate  the  unequaled  value  of  this  journal 
aa  an  advertising  medium  in  its  special  field.  Advertising  rates 
are  moderate,  and  will  be  promptly  furnished  on  application. 


CONTENTS  OF  THIS  NUMBER. 

PAGH. 

London  Uoderground  Electric  Railway.     Illustrated 37,  38 

Electric  Light  Litigation  at  Springfield,  III 37 

Manhole  Explosion  in  Chicago 38 

The  Telephone  and  Telegraph  in  Germany 38 

Telegraph  Operators'  Troubles 38,  39 

Regulating  Telephone  Charges  in  Illinois 39 

Edison  Station  at  Des  Moines,  la.     Illustrated   39,  40 

Regan  Vapor  Engine  Battery  and  Carburetor.      Illustrated  ...  40 

Lightning  Arrester.     Illustrated 40 

Wirt  Arc  Lamp  Hanger      Illustrated 40 

Devices  for  Protecting  Telephone  Circuits  from  Heavy  Currents. 

Illustrated 4t 

Economizing  Platinum  in  Incandescent  Lamps.     Illustrated 4T 

Simple  Lamp  Bracket.     Illustrated 41 

Frey  Portable  Reflecting  Galvanometer.    Illustrated 4r 

Editorial 42 

Controlling  Currents  on  Electric  Circuits.     Illustrated  43 

Brownlee  Railway  Poles.     Illustrated 43 

Alleged  Infringement  of  Patents  43 

Chicago  Board  of  Trade  and  the  Telegraph 43 

Commercial  Rating  of  Electric  Generators,  by  Thomas  G  Gricr, 

(Chicago  Electric  Club) 43,  44 

The  Rise  of  Potential  Difference  in  the  Deptford  Mains,  by    W, 

E.  Ayrton-     Illustrated 44 

Rapid  Transit  for  New  York  City 44 

Weslinghouse  Electric  and  Manufacturing  Company  44,  45 

Detroit  Motor  Company's  New  Hoist.     Illustrated 45 

American  Inventors  to  Form  an  Association 45 

Ford-Washburn  Storage  Battery 45 

UEPABTJlBWrS. 

Correspondence 45,  46,  47 

The  Electric  Light 47 

The  Electric  Motor 47,  48 

The  Telephone. 48 

The  Telegraph 48 

Electrical  Patents , 48 

"Commercial  Rating  of  Electric  Genera- 
tors" is  the  title  of  a  paper  read  by  Thos.  G. 
Grier  at  the  iast  meeting  of  the  Chicago  Electric 
club.  The  paper  is  presented  in  another  col- 
umn. Mr.  Grier  takes  the  stand  that  the  pres- 
ent method  of  rating  a  generator  by  the  total 
number  of  lamps  or  motors  it  is  designed  to 
supply  is  wrong.  He  points  out  errors  which 
may  occur  from  such  rating,  and  refers  particu- 
larly to  the  inaccuracies  which  exist  and  are 
due  to  the  variation  in  the  efficiency  of  the 
numerous  types  of  incandescent  lamps  now  on 
the  market.  We  agree  with  Mr.  Grier  in  the 
general  tenor  of  his  paper.  Dynamos  should 
be  designated  according  to  their  capacity  ex- 
pressed in  watts.  To  draw  up  a  specification 
and  require  that  a  machine  shall  have  a  capacity 
of  so  many  i6-candle  power  lamps  or  so  many 
2,000-candle  power  arc  lamps,  may,  jierhaps,  be 
accurate  enough  where  the  buyer  is  an  engineer 
and  has  exceptional  facilities  for  making  com- 
bined photometric  and  electrical  measurements. 
The  more  satisfactory  method,  though,  would 
seem  to  be  that  in   which  the  generator  is  rated 


according  to  its  output  in  watts,  and  the  lamps 
designated  with  reference  to  the  electrical 
energy  consumed  in  each,  and  its  efficiency. 
Such  a  plan  would  simplify  the  specification 
and  leave  little  margin  about  which  the  customer 
could  quibble  when  called  upon  for  his  ac- 
ceptance of  the  plant.  We  often  refer  to  our 
English  cousins  as  lacking  in  progressive  spirit. 
In  the  present  instance  their  practice  might  be 
studied  with  advantage  by  those  who  claim  to 
lead  the  world  in  electrical  matters. 


The  collector  of  customs  at  Buffalo,  N.  Y., 
recently  submitted  to  the  Treasury  Department 
the  question  whether  natural  gas  imported  into 
that  port  from  Canada  is  liable  to  duty  under 
the  tariff  law.  The  decision  in  the  case  was 
written  by  assistant  Secretary  Spaulding  who 
gave  it  as  his  opinion  that  gas  was  a  dutiable 
product.  He  says:  "Under  the  circumstances 
mentioned,  the  department  concurs  with  you  in 
the  opinion  that  illuminating  gas  is  wholly  differ- 
ent from  electricity,  and  that  as  it  is  a  merchant- 
able commodity  which  can  be  measured  as  read- 
ily as  liquids  and  other  gases,  it  would  be  liable 
to  duty  on  importation."  No  one,  we  think,  is 
anxious  to  have  a  duty  on  electricity,  still  the 
reason  here  assigned  tor  the  distinction  drawn 
between  gas  and  electricity  can  scarcely  be  com- 
mended. Electricity  can  be  measured  as 
readily  as  gas,  and  according  to  popular  belief 
with  a  great  deal  more  accuracy.  Unless  there 
are  other  valid  reasons  for  drawing  distinctions 
between  gas  and  electricity  it  would  seem  as  if 
the  opinion  of  the  Treasury  Department  was 
hardly  well  grounded. 


It  is  prophesied  that  the  stage  will  soon  be- 
come one  of  the  most  profitable  fields  in  which 
the  electrician  may  exercise  his  ingenuity.  The 
statement  comes  from  Neil  Burgess,whose  opin- 
ion is  of  no  little  importance,  for  the  reason 
that  his  electrical  apparatus  for  representing  a 
horse  race  on  the  stage,  has  netted  the  inventor 
a  considerable  amount  of  money.  His  inven- 
tion was  patented,  and  the  patent  has  recently 
been  sustained.  Burgess  believes  that  electric- 
ity will  revolutionize  stage  management  in  a 
few  years.  He  says  that  by  the  use  of  electric 
motors  the  whole  mechanism  of  a  complicated 
play  can  be  put  under  the  control  of  a  single 
man,  and  manipulated  with  such  facility  and 
rapidity  as  to  very  much  reduce  the  waits  be- 
tween acts,  and  entirely  obviate  any  of  the  ex- 
asperating hitches  which  otherwise  might  some- 
times occur.  He  proposes  still  further  to  in- 
crease the  application  of  motors  to  his  own 
stage  setting,  so  that  as  far  as  possible,  all  me- 
chanical devices  and  movable  scenery,  curtains 
and  the  like,  will  be  handled  by  motors  from 
one  point  with  great  rapidity,  and  without  the 
danger  from  careless  attendants. 


The  London  Electrician  in  its  issue  of  Jan- 
uary 2  reviews  an  article  on  the  "Electrical 
Department  of  the  World's  Fair"  recently  pub- 
lished in  the  Western  Electrician.  Our  con- 
temporary represents  itself  as  the  most  crabbed 
and  ill-natured  journal  published;  but  in  spite 
of  its  endeavors  in  this  direction  it  has  not  im- 
posed on  us  for  an  instant.  Nothing  could  con- 
vince us  that  the  Electrician  is  as  ill-humored 
and  as  cynical  as  it  would  have  us  believe.  We 
are  not  a  bad  lot  on  this  side  of  the  Atlantic  by 
any  means,  and  the  Electrician  knows  it  in  spite 
of  its  polysyllabic  epithets.  In  the  article  in 
question  the  necessity  of  securing  foreign  ex- 
hibits was  pointed  out  which  led  our  contempo- 
rary to  remark  that  "this  sudden  solicitude  as  to 
foreign  exhibits  is  somewhat  strange  in  the  cit- 
izens of  a  republic  which,  as  is  well  known,  is 
the  universe  in  miniature."  Now  that  is  an  ex- 
traordinarily unkind  remark  to  make  after  the 
kind  words  we  have  said  about  our  forei.ijn 
friends.  Then  again,  it  tries  to  throw  cold 
water  on  the  whole  project  by  exclaiming: 
".Sentiment  has  but  a  small  place  in  business 
affairs,  and  yet  it  would  be  little  else  than  senti- 
ment for  a  European  firm  to  send  its  wares 
several  thousand  miles  across  the  sea  to  such  an 
electrically  self-sufficient  country  as  the  United 
States  of  ."Nmerica."  And  what  would  the  world 
be  without  sentiment,  pray?   Our  foreign  friends 


will  be  well  represented  at  the  World's  Colum- 
bian Exposition,  of  course.  They  do  not  show 
the  bitter  feelings  which  the  Electrician  ex- 
presses, but  cannot  believe.  As  arrangements 
for  the  fair  progress  we  expect  to  see  even  the 
Electrician  fall  into  line  and  do  what  it  can  to 
contribute  to  the  success  of  the  exposition,  even 
if  in  the  meantime  it  does  not  express  its  contri- 
tion for  its  ill-natured  remarks. 


One  of  the  most  interesting  electrical  instal- 
lations now  attracting  public  attention  is  the 
underground  electric  railway  in  London.  Two 
views  of  the  road  are  presented  in  this  issue,, 
which  we  think  give  a  better  idea  of  the  gen- 
eral character  of  the  equipment  than  any  illus- 
trations which  have  been  published  either  in 
England  or  in  this  country.  The  views  are  re- 
produced directly  from  photographs  sent  to 
the  Western  Electrician  by  those  interested 
in  the  railway.  The  successful  operation  of 
the  road  has  stimulated  in  no  small  degree  the 
demand  for  the  construction  of  a  similar  rail- 
way in  New  York  city.  The  plan  of  an  under- 
ground railroad  in  the  metropolis  up  to  the 
present  time  has  been  objected  to  on  account 
of  darkness,  smoke  and  dust.  As  it  is  now 
proposed  to  operate  the  road  by  electricity, 
these  objections  lose  their  force.  A  report  of 
the  meeting  of  the  New  York  rapid  transit  com- 
mission at  which  the  subject  was  considered,  is 
given  elsewhere  in  this  issue.  .\n  English  en- 
gineer familiar  with  the  operation  of  the  Lon- 
don railway  was  confident  that  the  construction 
of  a  similar  railroad  would  afford  New  York 
greater  relief  than  any  other  rapid  transit  sys- 
tem. 


The  unfortunate  accident  in  Chicago  last  week 
which  resulted  in  the  loss  of  life  in  one  instance, 
painful  though  not  serious  injuries  in  several 
cases,  and  the  destruction  of  considerable  prop- 
erty, is  attributed  by  the  daily  papers  to  the 
"deadly  manhole."  It  is  true  that  the  explosion 
in  a  manhole  was  the  direct  cause  of  the  fatality 
and  other  damage  referred  to,  but  an  investiga- 
tion into  the  cause  of  the  explosion  reveals  the 
fact  that  the  electric  wires  had  nothing  to  do 
with  the  catastrophe.  The  conduit  in  which  the 
explosion  occurred  contained  fire-alarm  wires 
and  cables  which  had  been  intended  for  use  in 
the  city's  South  side  system,  but  which  were 
made  useless  when  the  lake  front  site  for  a 
power  house  was  abandoned.  There  is  no  ques- 
tion but  that  the  disastrous  explosion  was  charge- 
able to  the  Gas  trust,  and  it  should  be  held  re- 
sponsible. Those  who  visited  the  scene  of  the 
accident  noticed  the  obnoxious  cdor  of  gas. 
This  is  not  only  true  of  Saturday  night,  but  the 
following  Monday.  The  fact  of  the  matter  is 
that  the  gas  mains  of  Chicago,  and  the  same 
may  be  said  of  other  large  cities,  are  so  wretch- 
edly constructed  that  a  very  large  percentage  of 
the  gas  sent  out  from  the  works  is  allowed  to 
escape.  It  permeates  residences,  gets  into  the 
sewers,  and  poisons  the  air.  The  city  of  Chi- 
cago endeavored  to  guard  against  just  such 
accidents  as  that  which  occurred  Saturday. 
Special  attention  has  been  given  to  the  question 
of  keeping  the  conduits  free  from  gas,  yet  it 
seems  impossible  to  do  it.  The  gas  company 
recklessly  pumps  its  product  into  poorly  con- 
structed mains.  The  result  is  that  the  conduits 
are  filled  with  gas.  All  the  money  expended 
by  electric  companies  in  costly  conduits  is  there- 
by rendered  useless.  This  question  of  keeping 
the  conduits  free  from  gas  is  becoming  more 
and  more  serious  each  year,  as  the  extension  of 
the  underground  system  progresses.  Just  now 
those  interested  in  electric  lighting  are  endeav- 
oring to  secure  a  system  of  ventilation  for  con- 
duits on  which  they  may  rely  and  in  which  pro- 
vision may  be  made  for  the  future. 

It  was  demonstrated  to  the  satisfaction  of  the 
coroner's  jury  which  investigated  the  case  that 
the  explosion  was  due  to  a  leak,  in  a  gas  pipe 
and  carelessness  on  the  part  of  the  workmen 
who  were  sent  out  to  fix  it.  One  of  the  work- 
men acknowledged  the  facts  in  the  case,  and  the 
jury  returned  a  verdict  which  concluded  as  fol- 
lows: "From  the  testimony  we  believe  that  said 
explosion  might  have  been  averted  if  the  em- 
ployes of  the  Chicago  t;aslight  \-  Coke  company 
had  exercised  due  care." 
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Controlling  Currents  on  Electric  Circuits. 

The  accompanying  diagram  illustrates  a 
method  of  determining  the  difference  of  poten- 
tial existing  at  a  given  point  in  an  electric  light 
and  power  system.  When  current  is  fed  to 
points  more  or  less  distant  from  a  central  sta- 
tion supplying  incandescent  lamps  in  multiple, 
there  is  a  fall  of  potential  due  to  the  resistance 
of  the  conductors,  and  as  the  current  flowing 
increases,  the  fall  of  potential  also  increases,  so 
that  if  it  is  desired  to  maintain  a  constant  dif- 
ference of  potential  at  the  distant  points  special 
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CONTROLLING   CURRENTS   ON   ELECTRIC   CIRCUITS. 

means   must   be  employed  for  determining  the 
loss  under  any  given  load. 

To  accomplish  this  John  Hopkinson  of  Eng- 
land employs  an  indicator  wound  with  two  op- 
posing coils,  as  shown.  One  of  these  coils  is  of 
comparatively  high  resistance,  and  is  connected 
across  the  terminals  of  the  dynamo.  The  other 
coil  is  of  low  resistance  and  is  connected  in  the 
conductor,  so  as  to  be  traversed  by  all  or  a  de- 
termined proportional  part  of  the  current  flowing 
to  the  lamps  or  motors.  The  increase  in  diff'er- 
ence  of  potential  required  to  compensate  for 
the  drop  or  loss  is  determined  by  properly  ad- 
justing the  relative  effects  of  the  two  coils  of 
the  indicator. 


Brownlee  Railway  Poles. 

The  Brownlee  electric  railway  poles  shown  in 
Figs.  I,  2,  3  and  4  are  made  of  rolled  Bessemer 
steel,  with  heavy  malleable  iron  braces.  Fig.  i 
shows  a  pole  for  center  construction  with  a  heavy 
base  of  wrought  iron  pipe  which  guards  the  pole 
from  injury  from  vehicles,  etc.,  and  at  the  same 
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UROWNLRK   RAILWAY    I'OI.KS. 

time  serves  it  rigidity.  The  section  of  the  pole 
shown  in  Fije.  2  gives  a  clear  idea  of  the  manner 
in  which  the  malleable  iron  braces  are  riveted 
to  the  steel  framework.     The  braces  gradually 


diminish  in  size  from  base  to  top.  The  arm  for 
supporting  the  trolley  wires  is  simple  and  strong. 
For  side  poles  the  manufacturers  furnish  a  base 
made  of  Michigan  cedar  (Fig.  3)  twelve  inches 
in  diameter.  This  gives  a  very  large  surface  in 
the  ground,  thus  holding  the  pole  rigidly  to 
place  without  cement  and  concrete  setting.  The 
main  pole  is  fastened  to  the  base  by  heavy  Lolts 
running  entirely  through  the  cedar  foundation. 
Michigan  cedar  of  this  size,  it  is  said,  will  last 
in  the  ground  from  twenty  to  twenty-five  years. 
The  side  poles  are,  however,  made  with  the 
iron  base  when  preferred.  Another  feature  of 
these  poles  worthy  of  note  is  the  arrangement 
contained  in  the  cap,  for  straining  the  cross 
wires.  This,  it  is  claimed,  does  away  with  the 
usual  extra  expense  for  this  attachment,  while  it 
also  protects  the  mechanism  from  the  weather. 
Fig.  4  shows  a  form  of  octagonal  red  pine  pole 
for  railway  work.  The  poles  are  made  by 
Brownlee  &  Co.  of  Detroit,  Mich. 


Alleged  Infringement  of  Patents. 
The  Cowles  Electric  &  Smelting  Aluminum 
company  of  Lockport,  N.  Y.,  last  week  com- 
menced suit  in  the  United  States  Circuit  Court 
against  the  Pittsburg  Reduction  company  for 
damages  for  alleged  infringement  of  four  pat- 
ents. The  patents  are  on  improvements  in 
electric  processes  of  smelting  ore  for  the  produc- 
tions of  alloys,  bronzes  and  metallic  compounds; 
an  electric  furnace  and  method  of  operating  the 
same,  and  two  improvements  on  the  furnace. 
An  injunction  is  also  asked  for  to  restrain  the 
defendants  from  continuing  the  alleged  in- 
fringement.         

Chicago   Board   of  Trade  and  the  Tele- 
graph. 

President  Baker  of  the  Chicago  Board  of 
Trade,  in  his  annual  address  revived  the  discus- 
sion on  the  proposed  telegraph  line  connecting 
the  great  trade  centers  of  the  country,  which  is 
favored  by  the  Chicago  organization.  This 
subject  has  been  under  consideration  of  a  com- 
mittee ever  since  the  board  refused  to  admit  the 
Western  Union  operators  to  the  floor.  Robert 
Lindblom  is  a  member  of  the  committee  of  five 
appointed  to  formulate  a  scheme  for  carrying 
out  this  plan.  He  has  given  much  attention  to 
the  subject,  and  is  thoroughly  convinced  of  its 
practicability.  In  speaking  of  the  matter,  he 
said: 

"There  should  be  no  difficulty  in  making  a  success  of 
this  project.  The  only  obstacles  we  are  likely  to  encounter 
will  be  those  thrown  in  our  paih  by  the  old  companies 
when  we  come  to  look  for  right  of  way  into  cities  like  New 
York  and  Chicago.  We  should  build  our  lirst  line  between 
these  cities.  It  would  cost  probably  $r, 000,000.  After- 
ward it  could  be  extended  to  St.  Louis,  Minneapolis, 
Toledo,  I>etroit  and  other  points  if  the  amount  of  business 
done  required  it."  Mr.  Lindblom  said  he  believed  the 
project  would  prove  profitable:  "I  have  figured  it  out 
that  on  the  basis  of  the  business  annually  done  by  the 
trade  centers  of  the  country  such  a  line  would  pay  for  itself 
in  ten  years.  At  present  a  message  of  ten  words  from  here 
to  New  York  costs  40  cents.  A  little  while  ago  it  was 
sent  for  25  cents.  With  our  own  line  we  need  not  charge 
more  than  15  cents  and  still  make  money. 

"Our  first  efforts  will  be  to  enlist  the  support  of  the  New 
York  Produce  Exchange  and  Wall  street.  The  stock  of  the 
company  would  be  apportioned  among  the  different  ex- 
changes with  regard  to  the  volume  uf  business  done  in  each 
of  them.  To  prevent  the  company  being  absorbed  by  the 
Western  Union  a  proviso  would  be  inserted  in  our  charter 
to  prevent  the  sale  of  stock  to  outsiders  without  first  offer- 
ing it  to  the  board  of  directors. 

"We  have  now  an  independent  line  between  here  and 
Milwaukee  which  takes  messages  at  10  cents  for  ten  words. 
It  is  called  the  Chicago  and  Milwaukee  Tt  legraph  com- 
pany, and  it  is  owned  by  members  of  the  board  of  trade. 
It  was  built  fifteen  years  ago  at  a  cost  of  $i6,oua.  The 
stock  has  since  been  watered  to  three  times  that  amount, 
yet  it  pays  annual  dividends  of  10  per  cent,  besides  distrib- 
uting rebates  yearly  to  the  stockholders  using  the  wires. 
The  Western  Union  lowered  its  tolls  between  these  points 
to  the  lo-cent  limit  as  the  result  of  this  competition.  When 
we  build  our  New  York  line  lookout  for  a  return  to  the 
old  25-cent  rate." 

The  W^estern  Union  is  not  at  all  disturbed 
over  the  threatened  opposition.  There  have 
been  so  many  failures  in  similar  attempts  that 
the  present  proposition  is  not  expected  to 
prove  successful. 

It  should  be  added  that  the  statement  so  often 
repeated  by  the  Jioard  of  Trade  men  that  the 
company  raised  the  rate  from  25  cents  to  40 
cents  on  New  York  messages,  is  not  correct.  A 
special  rate  was  fixed  for  the  board,  25  cents  for 
ten  words,  while  the  company  was  permitted  to 


do  business  on  the  floor,  but  as  soon  as  the  op- 
erators were  refused  admission  all  business  was 
conducted  through  the  regular  offices  and  regu- 
lar prices  were  charged  as  a  matter  of  course. 


Commercial  Rating  of  Electric  Gen- 
erators.' 

By  Thomas  G.  Gkier. 

Good  engineering  requires  that  specifications  should 
have  their  aims,  objects  and  purposes  defined  with  ac- 
curacy. The  generator  of  an  electric  light  or  power  plant 
is  one  of  its  mcst  essential  features,  and  in  defining  or 
in  rating  its  capacity  we  should  do  so  in  terms  that  have 
a  tangible  meaning. 

The  standard  electrical  units  by  which  electric  light  in- 
stallations may  be  specified  are  the  ohm,  volt,  ampere  and 
candle  power,  and  in  electrical  power  installations  substi- 
tuting the  horse  powerfor  the  candle  power. 

Instruments  for  measuring  the  ohm,  volt  and  ampere 
have  been  adapted  to  the  necessities  of  practical  engineer- 
ing, and  when  these  three  units  are  the  basis  of  a  specifica- 
tion it  is  with  comparative  ease  that  an  expert  can  ascer- 
tain the  correctness  of  the  work. 

In  the  majority  of  specifications  and  contracts,  as  now 
drawn,  the  capacity  of  the  wiring  will  be  for  so  many  16- 
candle  power  lamps,  or  for  so  many  horse  power  motors; 
and  the  generators  will  be  rated  in  so  many  16-candle 
power  lamp  capacity,  or  for  so   many  horse   power  motors. 

This  use  of  the  units,  candle  power  and  horse  power, 
virtually  means  nothing. 

The  arc  lamp  of  so  many  nominal  candle  power  is  an- 
other unit  which  means  nothing  when  applied  to  the 
capacity  of  the  machine. 

The  candle  power  unit  is  in  a  measure  open  for  criticism 
on  the  point  of  accuracy,  but  in  the  discussion  the  dis- 
crepancies that  may  exist  in  the  several  standards  are  not 
the  points  to  be  considered.  The  candle  power  unit  is  a 
unit  of  light.  Our  generators  do  not  produce  light,  but 
electrical  energy.  Our  arc  and  incandescent  lamps  con- 
vert the  electrical  energy  into  heat  and  light.  The  horse 
power  is  the  unit  of  power.  Our  generators  do  not  pro- 
duce the  power,  but  our  motors  utilize  the  electrical  energy 
and  convert  it. 

Before  considering  why  we  should  not  use  the  terms 
candle  power  and  horse  power  in  rating  our  generators, 
even  though  these  terms  are  perfectly  correct,  we  will  dis- 
cuss the  converting  apparatus,  that  is,  the  incandescent 
lamp,  the  arc  lamp  and  the  motor. 

The  incandescent  lamp  being  an  apparatus  for  convert- 
ing electrical  energy  into  light  with  an  unfortunate  side 
product  of  heat,  does  not  give  back  100  per  cent,  of  the 
electrical  energy  as  light,  nor  does  the  proportion  that  pro- 
duces light  and  the  proportion  that  develops  heat  vary  in 
the  same  ratio  under  different  conditions  Lamps  are  in 
use  to  day  that  vary  in  the  consumption  of  energy  per  can- 
die  power  produced  from  three  to  seven  watts,  and  even  as 
low  as  two  watts  has  been  claimed.  This  variation  in  the 
energy,  when  the  lamps  are  of  the  same  voltage,  means  a 
variation  in  the  amount  of  current  necessary  to  produce 
the  equal  amount  of  light.  Recent  experiments  made  up- 
on lamps  bought  in  the  open  market  show  conclusively 
that  lamps  of  the  same  rated  voltage  and  candle  power  are 
not  uniform  Here  are  a  few  instances  of  the  variations 
of  the  amount  of  current  required. 

First,  twenty  lamps,  ten  each  of  two  different  makes, 
were  placed  upon  urdinary  commercial  meters,  and  were 
burned  for  the  same  length  of  time.  To  eliminate  the 
errors  of  the  meters  they  were  transposed  so  that  each  set 
burned  an  equal  time  on  each  meter.  The  result  of  the 
experiment  showed  that  there  was  a  difference  of  27  per 
cent.,  in  the  amount  of  current  consumed,  between  the  sets. 

Second.  Another  station  tried  the  same  experiment 
using  one  set  of  lamps  of  a  different  make  from  that  of  the 
former,  and  one  set  of  the  same  make.  The  result  of  their 
experiment  was  a  difference  of  22  per  cent. 

Third.  A  station  operating  some  700  lights  had  a  num- 
ber of  the  nominal  16  candle  power  lamps  that  were  in  use, 
tested,  and  found  the  candle  power  to  range  from  17  to  22 
candle  power.  On  discovering  this,  nominal  lo-candle  power 
lamps  were  used  and  called  16-candle  power.  As  the  cur- 
rent was  sold  by  meter,  the  customer  was  in  no  way  in- 
jured by  the  substitution. 

Fourth.  A  number  of  large  lamps  were  tested,  and 
nominal  lOO-candle  power  lamps  were  found  to  give  from 
44-candle  power  up  to  iio-candie  power. 

Fifth.  In  December,  1S90,  tests  were  made  on  four  differ- 
ent makes  of  lamps.  AH  the  lamps  were  marked,  by  the 
manufaclurers,  at  the  sarne  voltage,  and  all  were  nominal 
r6-candle  power  lamps.  The  tests  showed  a  variety  of 
candle  powers  ranging  from  11  upto:!^,  and  efiiciencies 
from  2.46  watts  to  4  watts  per  candle  power. 

Sixth.  A  large  lamp  of  new  make  of  nominal  150- 
candle  power  gave  an  efficiency  of  2.4  watts  per  candle 
power.  As  this  was  the  most  eflicicnt  of  any  lamp  tested 
it  has  been  placed  on  the  circuit  of  a  central  station,  and 
is  undergoing  a  life  test. 

These  experiments  are  of  considerable  value  in  this 
paper  as  proofs  of  the  desired  end  in  view,  as  they  show 
that  when  capacity  is  given  in  canille  power  it  moans  only 
an  approximation.  We.  however,  should  not  draw  con- 
clusions as  to  the  real  commercial  value  of  the  lamps 
tested. 

The  durability  of  a  lamp  is  a  most  important  factor,  and 
without  a  test  as  to  the  life  of  the  various  lamps  and  a 
mathematical  equation  being  deduced  that  would  include 
life,  efficiency  and  cost  of  lamp,  no  actual  commercial  con- 
clusion should  be  drawn.  It  is  a  well  known  fact  that  the 
life  of  a  lamp  is  dependent  '  upon  the  eflicieiicy  at  which 
it  is  used.  A  lamp  can  be  made  to  produce  light  commer- 
cially at  an  expenditure  of  energy  varying  from  2  to  7  watts 
per  candle  power. 

The  factors  that  govern  the  clliciency  at  which  the  lamp 
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should  be  run  are,  the  cost  of   producing  the  electrical 
energy,  and  the  cost  of  the  lamps. 

From  this  view  of  the  matter,  even  though  the  lamps 
were  uniform,  it  is  possible  to  have  conditions  wherein 
would  exist  a  difference  of  over  100  per  cent,  in  the  amount 
of  current  necessary  to  produce  equal  amounts  of  light. 

When  a  specification  requires  that  an  incandescent  dy- 
namo should  have  a  capacity  of  100  16  candle  power  lamps 
at  110  volts,  what  does  it  mean?  Must  the  machine  be 
capable  of  producing  energy  sufificient  to  operate  lamps  at 
7  watts,  or  but  2  watts  per  candle  power. 

Must  it  develop  30  amperes,  or  about  102  amperes? 
Either  machine  being  witliin  the  range  of  the  specification, 
the  efficiency  of  the  lamps  entirely  governing  the  size. 
If  nothing  further  than  the  capacity  in  candle  power  is 
specified  what  right  would  the  purchaser  have  to  grievance 
or  redress  if  the  machine  of  the  smallest  limit  (that  is  30 
amperes)  were  sold  to  him  as  a  100  light  machine,  his 
lamps  requiring  more  amperes  than  30? 

The  arc  lamp  is  also  an  apparatus  which  converts  our 
electrical  energy  into  light  and  heat.  Its  efficiency  when 
well  adjusted  and  carefully  cared  for,  should  not  vary  to 
any  great  extent.  Bad  adjustment  is  a  baneful  cause  of 
poor  efficiency,  and  good  adjustment  cannot  be  maintained 
without  good  regulation.  To  measure  the  candle  power 
of  an  arc  lamp  is  not  the  easiest  matter  in  the  world,  and 
for  one  to  attempt  to  judge  by  the  eye  is  an  absurdity. 

In  tests  that  have  been  made  on  arc  lamps,  the  results 
were  from  7-10  of  a  horse  power  up  to  i  4-10  horse  power 
per  lamp  of  2,000-candle  power,  so-called.  These  figures 
were  based  upon  the  difference  between  the  total  horse 
power  exerted  by  the  engine,  and  the  horse  power  of  the 
engine  running  empty  and  the  belt  thrown  off  the  dynamo. 

As  the  actual  candle  power  of  the  lamp  could  not  be 
measured  it  remains  still  a  matter  of  conjecture  whether 
the  machines  were  really  of  so  many  2,000-candle  power 
lamp  capacity. 

The  motor  is  another  apparatus  for  transforming  elec- 
trical energy  into  different  forms.  The  efficiencies  of  the 
various  motors  on  the  market  vary  from  90  odd  per  cent, 
to  as  low  as  50  per  cent,  and  perhaps  lower.  Their  efficiency 
also  varies  with  their  speed  and  load. 

The  generator  for  a  lo-horse  power  motor  could  mean  a 
machine  capable  of  generating  anywhere  from  irhorse 
power  up  to  20,  depending  entirely  upon  the  economy 
with  which  the  electric  motor  would  utilize  the  energy 
supplied  by  the  generator. 

The  question  of  rating  the  machines  in  the  units  which 
measure  the  work  of  another  piece  of  apparatus  is  merely 
rating  the  machine  upon  a  variable  standard,  that  is,  the 
efficiency  of  another  machine.  We  do  not  rate  our  engines 
in  the  capacity  of  the  dynamo,  bu"  upon  a  unit  of  its  own — 
the  horse  power,  giving  the  speed  and  pressure  at  which 
this  horse  power  is  developed. 

The  toi  ers,  however,  are  frequently  rated  in  the  unit 
horse  power,  which  unfoi  Innately  is  as  great  a  mistake  as  the 
rating  of  dynamos  or  generators  in  any  other  unit  than  that 
of  the  form  of  energy  which  is  directly  produced  by  them. 

The  transformation,  or  the  conversion,  of  any  form  of 
energy  to  another  must  take  into  consideration  the 
efficiency  of  the  converting  apparatus. 

In  transmitting  energy  from  the  point  of  production  to 
the  point  of  consumption,  a  loss  is  entailed.  To  convey 
electrical  energy  for  light  and  power  we  use  a  metal  con- 
ductor. The  size  of  this  conductor  is  not  dependent  upon 
the  amount  of  horse  power  developed  or  the  amount  of 
candle  pOA'er  developed,  but  upon  the  amount  of  current 
transmitted,  and  the  amount  of  pressure  behind  it.  It  is 
within  the  limits  of  possibilities  wherein  the  current  to  de- 
velop the  same  amount  of  light  or  power  may  be  double 
in  one  case  what  it  would  in  another,  owing  to  the  differ 
ence  in  efficiency  of  the  converting  apparatus. 

Another  point  to  consider  besides  the  efficiency  is  the 
resistance  in  the  conductors.  In  some  cases  where  fuel  is 
extremely  cheap,  a  large  percentage  of  the  energy  may  be 
used  in  transmitting  the  power,  and  consequently  the  gene- 
rator would  have  to  have  an  increase  added  to  its  capacity  in 
proportion  to  this  percentage  that  is  lost.  Tables  for  the 
use  of  wiremen  have  been  prepared  by  the  various  com- 
panies, and  while  speaking  of  the  generator  it  is  just  as 
well  that  attention  should  be  called  to  the  tables.  Units 
used  as  a  basis  for  their  determination  are  the  horse 
power  and  the  i6-candle  power  lamp.  It  is  apparent  that  a 
wire  to  carry  a  i6-candle  power  lamp  or  a  hoise  power  with 
a  certain  per  cent,  loss,  does  not  even  mean  an  approxima- 
tion, the  variable  conditions  that  .exist  giving  the  expres- 
sion only  a  very  general  meanihg.  The  lamps  or  horse 
power  are  assumed  to  take  a  certain  amount  of  current  and, 
tliough  the  calculations  are  correct,  the  entire  table  depends 
for  its  accuracy  upon  how  near  the  assumption  approaches 
the  actual  efficiency  of  the  apparatus  used. 

The  capacity  of  the  generators  should  be  specified  in  the 
units  that  measure  the  energy  In  the  form  in  which  it  is  de- 
veloped. Dynamo  electric  machines  develop  or  produce 
electrical  energy  measured  in  volts  and  amperes.  The 
carrying  capacity  of  wires  for*  the  transmission  of  this 
energy  depends  upon  volts  and  amperes.  The  candle 
jjowcr  and  horse  power  have  naught  lo  dp  with  it.  I'-lec 
trical  generators  should  have  their  capdctt-y  specified  in 
volts  and  amperes  or  in  watts  giving  the  pressure  in  volts 
at  which  this  specified  power  is  produced.  The  size  of  the 
wires  should  be  determined  upon  the  basis  of  amperes 
and  volts,  stating  the  percentage  or  number  of  volts  lost  in 
transmitting  the  current. 

The  English  manufacturers  give  the  capacity  of  the 
dynamo  in  watts,  and  a  purchaser,  even  if  he  be  ignorant 
of  the  first  principles  of  electric  machinery,  could  with 
little  trouble,  find  whether  he  had  received  the  capacity 
that  he  had  paid  for.  Hut  had  the  rating  been  in  candle 
[itjwcr  or  horse  power  the  result  could  not  have  been  so 
satisfactory. 

The  Edison  company  in  the  United  States  and  several 
others  of  the  larger  electric  manufacturing  companies  have 
given  the  capacity  of  their  v.arious  generators  in  watts, 
but  the  agents  and  contractors  seem  invariably  to  overlook 


this,  and  propositions  and  contracts  are  drawn  up  with  the 
generators  rated  in  the  indefinite  terms,  horse  power  and 
lamps  or  candle  power. 

Why  the  Americans  have  adopted  the  candle  power  and 
the  horse  power  as  a  basis  of  rating  electrical  machinery 
and  the  compiling  of  wiring  tables,  is,  perhaps,  apparent 
to  many;  and  the  reasons  were,  no  doubt,  at  one  time 
good.  It  is,  however,  obvious  that  this  general  use  of 
these  technical  terms  is  entirely  wrong  and  tht*  electrician 
must  be  the  means  of  reorganizing  the  system.  The  tend- 
encies are  in  the  direction  of  this  needed  reformation,  but 
the  change  cannot  be  too  rapid  nor  too  soon. 

The  fundamental  principles  of  Ohm's  law  are  thoroughly 
familiar  to  the  intelligent  workman,  and  the  sooner  our 
calculations  are  confined  to  its  mathematical  accuracy  and 
our  generating  machinery  rated  in  the  proper  units,  the 
better  for  the  electrical  business. 


The  Rise  of    Potential    Difference  in  the 
Deptford  Mains.' 

Bv  W.  E.  Ayrton. 

I  am  glad  to  see,  from  &Ir.  Glazebrook's  article  in  the 
FJcctricifiii  for  December  26,  that  he  holds  the  same  view 
as  that  given  by  me  to  my  students  some  little  while  ago 
on  this  subject.  This  view  was,  that  when  a  transformer  is 
used  at  Deptford  to  transform  up  the  volts  and  another 
one  at  London  to  transform  them  down,  the  mere  fact  that 
the  cable  connecting  these  transformers  had  capacity  was 
sufficient  to  cause  the  potential  difference  at  London  to  be 
higher  than  the  potential  difference  at  Deptford.  In  con- 
nection with  this  suggestion  some  of  the  students  at  the 
Central  Institution  made  a  number  of  experiments  last 
terra  under  the  superintendence  of  Dr.  Sumpner  and  Mr. 
Mather.     The   anne.xed  figure  explains   the   arrangement 
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of  apparatus  used  by  them  for  one  set  of  tests,  and  with  a 
certain  rate  of  alternation,  etc.,  they  found  on  pressing 
down  the  double  key,  A",  by  its  wooden  cross-bar  so  as  to 
connect  the  two  coatings  of  the  condenser  with  the  two 
terminals  of  the  secondary  coil  of  the  transformer,  that 
while  the  potential  difference  measured  by  voltmeter  -£\  J' 
(volts  at  Deptford)  went  up  to  about  i  per  cent.,  the  poten- 
tial difference  measured  by  the  voltmeter  A'..  !'  (volts  at 
London)  went  up  over  5  percent  On  raising  the  key,  the 
potential  difference  at  each  end  of  the  circuit  went  back  to 
its  original  value,  showing  that  the  effect  observed  in  this 
experiment  was  solely  due  to  the  addition  of  capacity  to 
the  mains. 

As  the  secretaries  of  the  Physical  Society  tell  rae  that 
they  intend  devoting  one  meeting  early  this  next  year 
exclusively  to  the  subject  of  transformers,  I  will  confine 
myself  on  the  present  occasion  to  the  above  brief  descrip- 
tion of  this  one  experiment. 


Rapid  Transit  for  New  York  City. 

The  public  meeting  of  the  Rapid  Transit  commission  of 
New  York  city  was  attended  by  many  engineers  and  pro- 
motors  of  schemes,  but  it  is  agreed  that  interest  was  cen- 
tered in  the  proposition  to  establish  an  underground  sys- 
tem operated  by  electricity  after  the  plan  of  the  City  and 
South  London  railroad.  Louis  Stern  of  London,  repre- 
senting the  Greathead  system  of  underground  electric 
railroad,  which  is  now  in  operation  in  the  English  metrop- 
olis, gave  a  description  of  the  road,  and  of  the  novel  en- 
gineering methods  employed  in  its  construction,  methods, 
he  said,  which  rendered  the  underground  system  peculiarly 
adaptable  to  the  rapid  transit  requirements  of  New  York 
city. 

Mr.  Stern  said  the  ventilation  of  the  tunnel  was  per- 
fect, the  air  was  as  sweet  and  pure  as  the  upper  atmos 
phere,  the  coaches  were  made  light  as  day  by  electric 
lights,  and  the  temperature  of  the  tunnel  varied  only  be- 
tween 54  and  60  degrees.  To  meet  the  requirements  of 
New  York  city  he  would  suggest  that  tunnels  of  eleven  or 
perhaps  twelve  feet  in  diameter  be  constructed,  that  trains 
consist  of  five  or  more  coaches,  and  that  to  move  trains, 
capable  of  carrying  from  a  thousand  to  twelve  hundred 
passengers,  sufficient  current  be  provided. 

The  commissioners  were  better  judges  than  he  of  the 
ideal  routes  through  New  York  city  and  of  the  general  re- 
quirements of  the  city,  but  he  understood  that  there  was  a 
general  consensus  of  opinion  that  IVoadway,  for  a  certain 
distance,  at  least,  was  one  of  these  ideal  routes.  Any  ob- 
jection, he  said,  that  there  might  be  to  the  use  of  Broadway 
for  either  an  arcade,  an  elevated,  or  a  viaduct  railroad, 
could  not  possib  ly  attach  to  the  deep  underground  scheme. 
Four  or  six  tunnels  could  be  run  through  the  line  of  Broad- 
way from  Bowling  Cifccn  or  South  l-'crry,  without  the  least 
possible  injury  to  the  foundations  of  encroachments  upon 
the  vault  privileges  of  property  owners  along  the  thorough- 
fare. From  the  stations  access  would  be  had  to  the  rail- 
road platforms  by  elevators  capable  of  carrying  fifty  or 
sixty  people,  and  by  supplementary  stairways.  Any  de- 
sired speed  could  be  maintained.  For  through  traffic  the 
trip  ought  to  be  made  from  Wall  street  to  125th  street 
within  fifteen  minutes  at  the  outside.  Considering  the 
value  of  property,  which  would  be  necessary  for  any  con- 
venient line  of  surface,  viaduct,  or  elevated  railroad,  the 
underground  railroad  system  was  the  cheapest.  A  hasty 
computation  of  the  probable  cost  of  an  undergrQund  rail- 
road system  in  New  York  city  assured  Mr.  Stern,  that  a 
double  tunnel  system  could  be  constructed  for  less  than 
$1,000,000  a  mile,  and  a  four-track  system — If  constructed 
at  the  same  time— for  less  than  $  1,800,000  a  mile,  includ- 
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ing  equipment  and  organization.  Such  a  system  of  railroad 
for  New  York  city  could  be  more  speedily  constructed  than 
any  other,  and  when  completed,  would  give  to  the  city 
a  greater  measure  of  relief  from  the  present  overcrowded 
condition  of  its  surface  and  elevated  railroad  lines,  and 
would  assist  more  materially  in  the  development  of  the  un- 
settled sections  of  the  city  than  any  other  system.  Al- 
though the  time  allowed  Mr.  Stern  was  limited,  he  gave 
an  excellent  idea  of  the  possibilities  of  a  Broadway  tunnel. 

Where  the  tunnel  runs  through  bard  pan,  gravel,  sand, 
or  dry  earth  the  work  is  very  simple,  and  rapid  progress 
can  be  made.  At  one  time,  he  said,  the  contractors  on 
the  City  and  South  London  railroad  were  doing  more  than 
too  feet  of  tunnel  daily,  and  in  one-half  year  did  two  and 
one-quarter  miles.  This,  there  was  every  reason  to  sup- 
pose, would  be  the  rate  of  tunneling  possible  for  that  sec- 
tion of  New  York  city  south  of  about  Fourteenth  street,  with 
the  exception  of  the  ancient  water  course  at  Canal   street. 

For  sections  impregnated  by  water,  such  as  this  Canal 
street  section  would  be,  there  was  constructed  within  the 
shield  two  bulkheads  of  steel,  with  valvular  trap  doors. 
Into  the  forward  and  middle  chambers  formed  by  these 
bulkheads  the  pressure  of  air  of  about  fifteen  pounds  was 
forced,  enabling  workmen  to  excavate  with  safety  and 
comfort.  As  fast  as  a  section  of  twenty  inches  is  com- 
pleted the  shield  is  urged  forward  by  the  hydraulic  jacks 
for  another  section  of  twenty  inches,  the  jacks  are  removed 
and  another  segmental  ring  of  the  tunnel  is  put  in  place, 
and  is  bolted  and  riveted. 

Mr.  Stern  concluded  by  elaborating  upon  the  possibili- 
ties opened  up  by  the  application  of  electricity  to  work  of 
this  kind.  He  said  the  tunnels  offer  ideal  advantages  for 
the  use  of  this  motive  power. 

Robert  R.  Hazard  appeared  for  the  New  York  Under- 
ground railroad,  and  asked  that  its  engineers  be  heard  at 
a  subsequent  meeting,  That  concern,  be  said,  was  a  relic 
of  the  past,  but  it  hoped  to  see  its  route  and  plan  adopted, 
namely,  an  underground  electric  road  under  Broadway. 

Electrical  engineers  and  exploiters  seem  to  thoroughly 
appreciate  the  opportunity  afforded  them.  Thomas  Edison 
says:  *Tn  a  word,  1  favor  the  London  plan.  It  is  almost 
absolute  perfection.  It  becomes  simple  in  view  of  the  pro- 
gress of  the  science  of  engineering,  and  a  quarter  of  a 
century  hence  our  rapid  transit  commissioners,  if  there  be 
any  of  them,  will  wonder  why  those  in  power  to  day  had 
not  thought  of  the  whole  business  a  whole  century  before, 
just  as  we  wonder  why  olt  ancestors  did  not  utilize  steam 
and  electricity."  Edward  H.  Johnson,  president  of  the 
Interior  Conduit  lV-  Insulation  company,  says:  '  I  stake 
my  reputaHon  upon  the  assertion  that  it  is  now  as  feasible 
to  operate  the  elevated  railway,  and,  therefore,  an  under- 
ground railway  by  electricity  as  to  operate  the  S,ooo  street 
cars  that  are  now  being  operated  in  the  United  States  bv 
electricity.  I  claim  respect  for  my  opinion  on  this  subject 
as  I  was  the  pioneer  in  the  industry  which  now  operates 
these  8,000  cars."  Franklin  L.  Pope  says  In  regard  to  the 
electric  underground  system  that  the  "first  great  recom- 
mendation of  the  underground  system  for  this  city  is  its 
relative  simplicity  "  Leo  Daft  says:  "In  the  light  of  the 
work  already  accomplished  on  the  EngHsh  road,  and  with 
our  much  wider  experience  of  electric  traction,  it  seems 
that  the  risk  of  such  a  change  ought  to  be  minimized." 
L.  W.  Serrell  advocates  electricity  for  the  elevated  struct- 
ures as  an  immediate  relief. 


Westinghouse  Electric  &  Manufacturing 
Company. 

All  sorts  of  rumors  concerning  the  Westing- 
house  Electric  &  Manufacturing  company  were 
in  circulation  last  week.  It  was  generally 
known  some  time  ago  that  the  company  needed 
money  to  meet  pressing  obligations.  The  fact 
that  the  company  was  doing  so  extensive  a  busi- 
ness produced  a  general  belief  that  it  would  not 
be  seriously  embarrassed.  Over  two  weeks  ago 
it  was  announced  that  a  number  of  Pittsburg 
banks  had  decided  to  raise  a  fund  of  $500,000 
to  tide  the  company  over  its  difficulties.  An 
advisory  board  was  appointed  to  manage  the 
Westinghouse  interests  until  all  danger  of  failure 
was  past.  On  January  14  the  board  met  and 
decided  to  return  the  $500,000  to  the  persons 
who  contributed  it,  on  the  ground  that  it  was  not 
sufficient  to  acomplish  what  it  was  raised  for. 

This  action  naturally  tended  to  create  addi- 
tional rumors  about  the  embarrassment  of  the 
corporation.  Mr.  Westinghouse  was  seen  at 
this  time  in  New  York  City  and  expressed  the 
belief  that  the  company  would  secure  what 
money  it  needed  by  the  disposal  of  $3,000,000 
preferred  stock.  Mr  Westinghouse  returned 
to  rittsburgon  Friday,  and  made  this  statement 
in  the  local  papers: 

"Concerning  the  placing  of  the  preferred  stock  of  the 
Westinghouse  Electric  company,  1  can  only  say  this  at  pres- 
ent: A  subscription  for  four  thousand  shares  has  been 
made  by  one  interest.  Negotiations  are  well  advanced  for 
a  block  of  twelve  thousand  live  hundred  more,  both  con- 
ditioned upon  a  total  of  thirty  thousand  shares  being  taken, 
and  I  can  answer  for  another  four  thouctnd  shares.  If 
the  creditors  join  the  preferred  stock  movement,  as  some 
have  indicated  they  will,  and  the  stockholders  and  others 
to  be  bene  tiled  take  an  immediate  and  active  interest, 
there  is  no  reason  why  the  retirement  of  the  advisory 
board  should  have  more  than  a  momentary  effect.  Some  of 
the  subscribers  to  the  fund  have  already  promised  to  take 
preferred  stock  to  the  amount  of  their  subscription." 
A  meeting  of  creditors  of   the  Westinghouse 
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company  met  in  Pittsburg  on  Saturday  last. 
Charles  A.  Wolfe,  secretary,  read  the  report  of 
the  committee  instructed  to  visit  the  Westing- 
house  building  and  secure  a  statement  of  the 
indebtedness  of  the  company.  There,  the  re- 
port said,  the  committee  was  received  by  Vice- 
President  Bannister,  who  treated  the  members 
with  the  utmost  courtesy,  and  did  all  in  his  power 
to  further  their  work.  Mr.  Bannister,  in  his 
conversation  with  the  committee,  said  that  mat- 
ters were  looking  much  brighter  just  at  present, 
and  if  the  creditors  follow  out  the  policy  laid 
down  by  the  committee  the  business  can  soon 
be  placed  on  a  paying  basis.  At  present,  said 
Mr.  Bannister,  the  business  is  large  in  volume 
and  profit  and  it  can  and  will  be  carried  on  on  a 
basis  to  guarantee  success.  The  banks  are 
amply  secured  and  preferred  stock  accepted  by 
the  creditors  will  be  good,  as  it  has  the  first 
chance  at  the  assets  of  the  company. 
W.  B.  McLean  made  this  statement: 

"At  present  the  Weslinghouse  Electric  &  Manufactur- 
ing company  is  doing  abusinessoff  15,000  daily,  and  that 
without  agents  out.  See  what  an  immense  business 
that  is  and  what  it  can  be  made  after  this  trouble  is  over.  See 
how  great  a  benefit  it  is  to  Pittsburg  to  keep  it  here.  Mr. 
Bannister  assured  the  committee  that  with  proper  man- 
agement it  would  be  worth  $600,000  profit  per  year  to  the 
stockholders.  It  would  certainly  be  a  great  pity  to  allow 
this  concern  to  leave  Pittsburg,  and  I  don't  believe  any- 
body here  wants  to  see  that  occur.  This  committee  was 
appointed  and  this  meeting  of  creditors  called  to  take 
action  that  will  prove  profitable  to  all  concerned.  Now, 
we  have  a  paper  to  present,  which  I  hope  you  will 
favorably  consider,  as  it  is  of  great  importance  to  all  pres- 
ent and  to  the  entire  city  of  Pittsburg  " 

Secretary  Wolfe  read  the  heading  of  the  agree- 
ment to  take  preferred  stock  in  lieu  of  cash,  as 
follows:  ''We,  the  undersigned  creditors  of  the 
AVestinghouse  Electric  &  Manufacturing  com- 
pany, agree  to  accept  preferred  stock  at  the  par 
value  of  $50  per  share  to  the  amount  set  oppo- 
site our  names,  on  the  condition  that  $1,500,0:0 
be  subscribed  before  February  3,  1891,  the 
amounts  to  be  entered  as  credits  on  the  several 
accounts."  Mr.  Wolfe  said  an  effort  would  be 
made  to  induce  all  the  creditors  to  sign  the 
agreement.  A  motion  that  all  present  sign  the 
agreement  was  made,  in  order  that  a  general 
discussion  might  ensue.  All  those  present  ex- 
pressed a  willingness  to  aid  the  company  in  any 
way. 

H.  Mc.  L.  Harding  addressed  the  meeting  as 
follows: 

There  is  an  immense  profit  in  the  electric  business,  and 
there  are  only  three  companies  in  the  United  States — the 
Westinghouse,  Thomson-Houston  and  Ediion.  These 
companies  cannot  produce  work  fast  enough.  The  Pitts- 
burg shops  c^n  be  worked  night  and  day  and  not  keep 
ahead  of  orders.  At  present  we  have  a  contract  for  34 
dynamos  for  a  Boston  company,  and  there  are  $3,000,- 
000  worth  of  other  contracts  that  we  are  bidding  for. 

It  is  impossible  to  calculate  the  immensity  ol  this  busi- 
ness, and  "With  proper  care  and  management  it  will  be- 
come a  good  paying  investment.  Mining  is  opening  a 
vast  field  for  work  by  electricity,  and  from  every  direction 
orders  are  comingforimproved  electrical  mining  machinery. 
It  has  been  charged  that  the  business  was  poDrly  managed 
and  that  machinery  was  sold  on  long  time  to  irresponsible 
parties.  Everything  is  sold  on  short  time,  and  the  street 
car  companies,  who  are  the  main  purchasers,  are  composed 
of  good,  substantial  men. 

"One  cause  of  the  present  embarrassment,"  continued 
Mr.  Harding,  "was  the  swallowing  up  of  the  small  com- 
panies. When  a  company  was  absorbed  the  officers  would 
remain  with  it,  causing  a  big  expense.  Mr.  Westinghouse 
later  on  investigated  this  matter,  and  when  he  saw  how  it 
was  being  done  demanded  a  wholesale  list  of  resignations. 
By  this  and  other  economic  measures  the  expenses  of  the 
company  have  been  reduced  at  the  rate  of  $600,000  annu- 
ally, 

"The  other  big  electric  companies,  the  Thomson - 
Houston  and  Kdison,  had  this  same  trouble.  The  only 
difference  was  that  they  saw  it  ahead  and  issued  preferred 
stock.  About  a  year  ago  the  Edison  took  this  measure  of 
tiding  over  and  the  other  company  deterred  action  until 
about  four  months  ago.  The  one  issued  $8,000,000  and 
the  other  about  .^^3. 000, 000  of  preferred  stock.  The  form- 
er company  has  just  begun  to  call  in  its  paper.  Had  the 
Westinghouse  company  seen  ahead  and  issued  its  preferred 
stock  before  the  crisis  came,  all  the  trouble  would  have  been 
avoided  and  no  one  would  have  known  how  hard  it  was 
to  get  money  and  come  out  all  right  Put  everything  is 
looking  belter,  and  I  believe  when  the  financial  men  under- 
stand the  e.xact  state  of  adairs,  they  will  gladly  come  for- 
ward with  the  money  needed." 

At  the  conclusion  of  Mr.  Harding's  remarks 
those  present  were  given  an  opportunity  to  sign 
the  paper  accepting  the  preferred  stock.  The 
majority  did  so,  and  hose  who  did  not  said  that 
they  would  be  compelled  to  consult  other  mem- 
bers of  the  firms  they  represented.  The  stock 
taken  amounted  to  about  $65,000, 


The     Detroit    Motor    Company's     New 
Hoist. 

The  general  design  of  an  electrical  hoist  re- 
cently placed  on  the  market  by  the  Detroit 
Motor  company  of  Detroit,  Mich.,  is  illustrated 
in  the  cut.  This  machine  is  made  in  two  sizes, 
5-horse  power  and  lo-horse  power  respectively. 

These  hoists  are  so  designed  that  the  levers 
for  operating  the  friction  clutch,  switch  and 
brake  are  brought  into  such  a  position  to  the 
operator  that  he  may  not,  to  operate  any  one 
of  them,  have  to  change  his  position.  A  stout 
bar  connects  the  two  bearing  stands  at  the  top. 
This  construction  is  to  prevent  any  springing 
apart  of  the  stands  when  the  friction  clutch  is 
forced  into  place.  All  parts  are  substantially 
made.  The  motor  is  provided  with  a  rawhide 
pinion,  and  all  the  gears  are  cut    to  a  standard. 


Ford-Washburn  Storage  Battery, 

Early  in  1S89  George  A.  Washburn  of  Cleveland,©., 
began  experimenting  with  a  new  form  of  storage  battery. 
His  work  has  just  resulted  in  the  design  of  an  accumulator 
which  will  soon  be  placed  on  the  market.  The  following 
description  of  the  battery  has  been  furnished  the  Western 
Electrician:  The  inventor  did  not  attempt  to  design 
new  forms  of  apertures  or  pockets  for  holding  the  active 
material  in  place,  but  devised  a  novel  constraction  by 
which  it  is  claimed  the  active  material  is  so  confined  that  it 
cannot  leave  its  chambers.  It  is  claimed  that  in  accord- 
ance with  his  method  of  making  plates,  the  weight  has 
been  reduced  at  least  33  per  cent,  for  the  same  capacity. 

Three  experts  were  recently  invited  to  subject  the  battery 
to  every  test  possible  which  would  aid  in  ascertaining  its 
value  for  commercial  purposes.  They  proceeded  on  two 
lines.  First,  to  ascertain  the  storage  capacity  of  the  bat- 
tery, and  second,  its  durability  or  destructibility. 

The  test  for  storage  capacity,  it  is  claimed,  shows  that 
the  output  of  the  battery  was  about  double  that  claimed  by 
the  constructors  of  other  batteries. 

The  test  for  durability  or  destructibility  of   the  battery 
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The   switch   and   resistance  box   for  regulating 
the  speed  are  fastened  to  the  iron  bed-plate. 


American  Inventors  to  Form  an  Associ- 
ation. 

It  is  proposed  to  form  an  association  of  American  inven- 
tors and  at  the  same  time  celebrate  the  beginning  of  the 
second  century  of  the  American  patent  system.  Those  in- 
terested in  the  project  have  issued  the  following  circu- 
lar: 

The  completion  of  the  first  century  of  the  American 
patent  system  marks  so  important  an  epoch  in  the  history 
of  the  Nation  that  it  is  eminently  proper  that  the  beginning 
of  the  second  shall  not  pass  unnoticed. 

The  centennial  anniversaries  of  other  important  national 
events  have  been  celebrated  in  a  manner  worthy  of  a  peo- 
ple proud  of  their  country  and  its  growth.  Surely  the  sys- 
tem that  has  aided  the  agriculturist  in  the  field,  the  me- 
chanic in  the  shop,  and  the  toiler  in  the  mine;  that  has 
stimulated  invention  and  helped  every  branch  of  modern 
industry  has  played  no  small  part  in  a  history  so  full  of  the 
triumphs  of  human  achievement. 

Ilelieving  that  the  American  inventor  and  manufacturer 
of  inventions  will  regard  it  a  privilege  as  well  as  a  duty  to 
co-operate  in  making  due  recognition  of  these  facts,  it  is 
proposed  to  hold  a  celebration  at  the  National  Capital  in 
April,  1891,  which  shall  in  a  fitting  manner  commemorate 
the  important  event,  and  place  on  record  the  Nation's  ap- 
preciation of  the  labors  of  those  whose  ingenuity,  patience 
and  tireless  etTorls,  have  exercised  such  a  potent  influence 
in  accelerating  the  prosperous  growth  of  the  Nation,  and  in 
aiding  the  progress  of  our  civilization. 

The  necessity  for  a  National  Association  of  Inventors 
organized  for  mutual  benefit  has  been  frequently  discussed 
in  the  technical  and  other  Journals.  No  time  could  be 
more  opportune  for  the  formation  of  such  an  Association 
than  when  men  from  every  part  of  the  country  meet  to 
celebrate  so  important  an  anniversary.  Surely  the  occa- 
sion is  most  inspiring! 

All  inventors  and  manufacturers  and  others  interested 
are  requested  to  co-operate  with  this  committee  in  the 
purpose  above  set  forth.  Correspondence  appertaining 
thereto  should  be  addressed  to  J.  Klfreth  Watkins,  secre- 
tary  U.  S,  National  Museum,  Washington,  I),  C. 


was  direct  short  circuiting  of  the  cell.  It  withstood  this  exces- 
sive strain,  it  is  asserted, for  seven  consecutive  hours  the  first 
day,  and  three  and  a  half  the  second  day,  until,  as  the  re- 
port stated,  it  was  exhausted,  and  without  being  impaired 
or  injured  in  the  slightest  degree.  A  company  composed 
of  Lester  A.  Cobb,  William  II.  Marshall  and  George  Hoyt 
will  be  incorporated  under  the  name  of  the  Ford-Wash- 
burn Storage  Battery  company  to  handle  the  battery.  A 
factory  will  be  built  at  once. 


CORRESPONDENCE. 

New  York  Notes. 

Nkw  York,  Jan.  17. — The  course  of  evening  lectures 
on  electricity  at  Columbia  College  was  begun  this  week. 
Tickets  for  the  whole  number  of  seats,  92,  were  sold,  and 
there  were  twenty  more  applicants.  This  result  is  re- 
markable considering  that  there  was  little  or  no  advertis- 
ing. President  Low  bought  a  ticket,  and  several  other 
officers  and  professors  of  the  college  secured  seats  for  the 
season. 

The  next  regular  meeting  of  the  Electric  Club  will  be 
held  Thursday  evening,  when  Franklin  Leonard  Pope  will 
address  the  members  on  "Notes  on  the  Electric  Railway, 
Historical,  Statistical  and  Technical."  The  timely  subject 
will  make  the  lecture  of  widespread  interest. 

The  litigation  which  has  been  going  on  for  some  time 
between  Leo  Daft  and  the  United  Electric  Traction  com- 
pany, and  the  Daft  Electric  Light  company,  is  very  near  a 
settlement.  At  the  oHice  of  the  companies  it  was  said  that 
the  suit  had  been  withdrawn,  but  counsel  for  Mr.  Daft 
said  that  the  announcement  was  a  trillc  premature  as  there 
were  still  some  more  points  of  dllTerence  to  be  adjusted. 
The  United  Electric  Traction  company  took  stops  to  ac- 
quire control  of  the  Daft  Electric  Light  company  and 
other  properties.  Mr.  Daft,  as  a  stockholder  in  the  com- 
pany which  bore  his  name,  objected  to  the  transfer  as 
against  his  interests.     Subsequently,    when   the  traction 


46 


^WESTERN     ELECTRICIAN. 


January  24,  1891 


company  prepared  for  an  issue  of  $700,000  in  bonds, 
partly  to  pay  liabilities  incurred  in  taking  in  the  smaller 
concerns,  Mr.  Daft  secured  a  temporary  injanction  from 
Judge  Patterson  of  the  Supreme  Court  forbidding  the  bond 
issue  and  the  exchange  of  stock  of  the  corporations.  He 
alleged  that  the  trustees  of  the  Daft  company  were  not 
empowered  to  make  the  transfer.  Now,  apparently,  the 
case  is  said  to  be  in  a  fair  way  to  be  settled  speedily. 

Capt.  John  Ericsson,  the  inventor,  made  in  his  will  spe- 
cific bequests  of  $125,000,  but  it  turns  out  that  his  estate 
does  not  exceed  ^go,ooo,  and  the  executors,  George  H. 
Robinson  and  C.  S.  Eushnell,  have  begun  a  suit  in  the 
Supreme  Court  for  a  judicial  construction  of  the  will.  The 
question  they  present  is  whether  any  legacy  shall  have 
preference. 

A  Western  Union  lineman  discovered  a  "tap"  in  the 
Clifton  race  track  wire  opposite  529  Sixth  avenue  a  couple 
of  days  ago.  and  at  once  notified  the  police.  Officers  went 
to  the  spot  and  in  a  room  on  the  top  floor  of  a  building 
found  three  telegraphers  named  Fred  Marron,  Edward 
Mureen  and  Charles  H.  Flint.  They  had  tapped  the  race 
wire  last  Monday,  and  since  then  had  delayed  the  results 
of  the  Clifton  races  until  they  had  made  wagers  on  the 
event  at  Barney  Michael's  place  on  West  Thirty-third 
street.  Their  winnings,  however,  did  not  amount  to  a 
great  deal. 

The  sudden  cessation  in  the  demand  for  copper  has 
caused  surprise.  A  few  months  ago  the  consumption  ex- 
ceeded the  supply,  and  about  60  per  cent,  of  this  demand 
came  from  the  electrical  industries.  This  was  checked  by 
the  recent  financial  storm,  but  with  an  easy  money  market 
the  former  big  demand  for  copper  is  expected  to  return. 

The  Court  of  Appeals  at  Albany  has  affirmed  the  judg- 
ments of  conviction  in  thecases  of  three  murderers — James 
Slocnm,  Harris  A.  Smiler  and  Frank  Fish— all  of  whom 
are  under  sentence  of  death,  according  to  the  new  law.  In 
the  meantime  the  position  taken  by  Attorney  Sherman  con- 
tinues to  be  discussed  in  legal  circles. 

A  horse  belonging  to  Expressman  Leonard  White  was 
backed  up  at  the  stage  door  of  Miner's  Theater,  in  Beaver 
street,  Newark,  this  afternoon,  when  an  electric  light  wire, 
overloaded  with  ice,  fell  upon  its'  back.  The  animal  died 
instantly. 

A  number  of  telephones  were  burned  out  in  Newark  a 
few  days  ago  by  contact  with  light  wires,  and  several  small 
fires  were  started,  but  quickly  extinguished. 

The  storm  interfered  considerably  to-day  with  telegraphic 
communications  south.  The  weight  of  ice  on  the  wires 
broke  them  down,  and  delayed  communication  with  Phila- 
delphia, Wilmington,  Baltimore  and  points  south.  There 
were  no  breaks  in  the  wires  north,  west  and  southwest.  A 
Western  Union  official  said:  "It  is  fortunate  for  us  that 
we  have  most  of  our  city  wires  underground.  Before  we 
buried  them  a  storm  like  this  used  to  paraly2e  us  for  two 
or  three  days-  If  we  had  them  overground  to-day  we 
would  probably  be  in  a  bad  way,  so  far  as  city  communica- 
tion is  concerned.  As  it  is  we  are  practically  unhurt." 
W.  H.  T, 

Minneapolis,  Minn. 

MlNNKAFOLls,  Minn.,  Jan.  17. — At  the  annual  meeting 
of  the  St.  Paul  City  Railway  company,  last  Thursday, 
Thomas  Lowry  was  re-elected  president,  and  C.  P.  Good- 
rich vice-president.  A  J.  Levering  was  elected  secretary, 
and  Hon.  Wm.  P.  Merriam,  governor  of  Minnesota, 
treasurer.  The  board  of  directors  for  the  current  year 
will  be  composed  of  Messrs.  I^owry  and  Goodrich,  Thomas 
C.  Wilson,  A.  I..  Scott  and  Col.  Charles  Sanborn.  There 
is  practically  no  change  in  ofiiccrs,  and  the  policy  of  the 
company  in  electrical  ronslruction  will  be  continued  as 
outlined  last  year. 

The  Minneapolis  Street  Railway  company  has  deter- 
mined upon  the  construction  of  an  electric  line  to  St.  Louis 
Park,  a  western  manufacturing  suburb,  which  will  add 
about  ten  miles  of  track  to  the  already  extensive  Minneapo- 
lis system.  H  the'  present  plan  is  carried  out  this  line  will 
run  on  Hennepin  avenue  to  Lake  street, and  thence  directly 
through  the  property  of  the  St.  Louis  Park  syndicate, 
which  is  rapidly  developing  with  important  manufactures. 
This  is  in  the  direction  of  I-ake  Minnetonka",  Minneapolis' 
principal  summer  resort,  and  the  probabilities  are  that  the 
Minncto  .ka  line  already  projected  will  follow  the  same 
route  to  St.  Louis  Park. 

The  second  r.soo-horsc  power  engine  for  the  main 
power  house  of  the  street  railway  company  1ms  been 
shipped  from  the  Allis  works  at  Millwaukce.  The  third 
engine,  which  will  complete  its  equipment,  will  be  built 
during  the  winter.  The  Minneapolis  company  has  ar- 
ranged to  manufacture  its  own  switches  and  trolley  wheels 
from  patterns  furnished  by  Wm.  Driscoll,  master  me- 
chanic. Pres,  Lowry  is  now  in  the  East  purchasing 
material,  and  active  construction  will  be  resumed  as  soon 
as  the  frost  is  out  of  the  ground  in  the  spring. 


J.  D.  Owens,  agent  for  the  Darche  Electric  company  in 
this  city,  was  robbej  by  highwaymen  Monday  night  at  the 
entrance  of  the  building  in  which  his  office  is  situated. 
The  robbers  secured  $iS  in  cash,  and  other  valuables. 

The  Mankato  (Mion.)  Electric  Lighting  company  has 
put  its  new  arc  lighting  plant  into  operation,  and  has 
commenced  to  light  the  streets  of  the  city. 

The  Lake  Superior  Electrical  Contracting  company  has 
been  formed  at  Marquette,  Mich.,  with  a  capital  of 
$100,000. 

The  West  St.  Paul  line  has  been  opened,  and  cars  are 
now  running  regularly  on  the  Robert  street  bridge  over  the 
^Mississippi.  N.  O.  F. 

Kansas  City,  Mo. 

Kansas  City,  Mo.,  Jan.  17.— The  Western  Union 
Telegraph  company  handled  on  an  average  about  15  000 
messages  a  day  in  Kansas  City  during  the  year  1S90.  It 
has  thirty  branch  offices  here.  The  business  of  the  com- 
pany greitly  increased  in  1890.  It  took  about  $13,000  a 
month  to  pay  the  expenses  of  conducting  the  company's 
business  here  in  18S9.  Last  year  it  averaged  about 
$17,000  a  month.  The  number  of  employes  is  about  275. 
Ninety  men  and  sixty-five  women  are  emploped  as  opera- 
tors.    There  are  sixty-five  messengers. 

The  business  of  the  Postal  Telegraph  company  increased 
40  per  cent,  in  i8go. 

The  Missouri  &  Kansas  Telephone  company  has  now 
2,561  instruments  infuse  here,  and  has  thirty-three  ex- 
changes and  many  toll  stations  outside.  It  employs  about 
ICO  persons  in  this  city,  sixty  of  whom  are  operators  at  the 
boards.  Its  outlay  in  1S90  in  Kansas  City  was  about 
$100,000,  besides  royalties  amounting  to  $40,000.  During 
the  past  year  quarterly  dividends  of  i  per  cent,  were  paid. 
Copper  wires  were  substituted  for  iron  ones  In  the  city  dur- 
ing the  year. 

During  1S90  the  Kansas  City  Electric  Light  company 
added  about  thirty  miles  of  circuit  to  its  street  system.  The 
company  now  has  about  200  miles  of  street  system  It  is 
supplying  750  arc  and  1,500  incandescent  lights.  Its 
capacity  is  1,000  arc  and  2  000  incandescent. 

The  Edison  Electric  Light  iS:  Power  company  spent 
about  $40,000  in  improvements  during  1S90.  This  con- 
cern has  a  capacity  of  10,000  lamps,  and  is  supplying 
about  8,000. 

The  Sparry  Associate  Electric  company  extended  its 
street  system  for  incandescent  lights  in  the  southern  part 
of  the  city.     It  has  3,000  lamps'  capacity. 

The  American  Electric  Light  company  is  contemplating 
considerable  improvement  for  iSgr.  It  maintains  about 
250  arc  and  about  300  incandescent  lights.  Its  plant  is  lo- 
cated at  the  corner  of  Twentieth  and  Central  streets. 

The  Western  Union  officials  of  this  division  visited 
the  city  recently  and  made  an  inspection  of  the  offices. 
The  most  important  news  to  Kansas  City  is  the  announce- 
ment that  the  business  here  has  grown  to  such  propor- 
tions that  it  will  be  necessary  to  enlarge  the  present  gen- 
eral offices  on  Fifth  street. 

The  Missouri  &  Kansas  Telephone  company  has 
recently  been  urged  to  establish  a  telephone  between  Kan- 
sas City  and  St.  Louis.  The  telephone  management  has 
come  to  the  conclusion  that  the  business  of  such  a  line 
would  not  be  sufficient  to  warrant  the  expense. 

The  Bernheimer  Bros  of  this  city  have  received  a  letter 
from  their  brother  in-law.  Samuel  Lesem  of  Denver,  who 
has  just  returned  from  a  two  months'  trip  to  the  City  of 
Mexico.  Mr.  Lesem  writes  that  while  there  he  obtained 
the  exclusive  franchise  for  operating  electric  motors  in 
that  city,  and  for  the  establishment  of  an  electric  street 
railway  system.  His  franchise  covers  fifty  years,  all  told, 
twelve  years'  exclusive  privilege  and  fifteen  years  free  from 
all  impost  duties  and  taxes,  except  stamp  tax. 

Mr.  Lesem  says  that  his  company  expects  to  lay  250 
miles  of  track  for  the  street  railways,  and  that  they  will 
spend  at  least  fifteen  millions  in  building  the  entire  elec- 
tric system  in  and  about  the  city. 

The  construction  of  the  electric  plant  will  begin  within 
six  months.  Mr.  Lesem  expects  to  visit  his  relatives  in 
Kansas  City,  and  make  a  personal  inspection  of  the  rapid 
transit  system  here  before  returning  to  Mexico. 

The  Missouri,  Kansas  &  Texas  Trust  company  will  ap- 
ply to  the  council  for  a  franchise  to  construct  an  electric 
line  from  the  Second  Street  Belt  Line  depot  at  .Second  and 
Wyandotte  streets,  south  on  Wyandotte  to  Seventeenth  or 
Twentieth,  and  thence  cast  to  Vine,  where  it  will  connect 
with  the  Ivanhoc  Park  electric  line,  which  the  Missouri, 
Kansas  &  Texas  company  now  practically  controls. 

In  connection  with  this  line  it  is  hoped  to  extend  the 
I^eople's  Cable  railway  west  on  Tenth  street  to  Wyandotte, 
and  have  it  drop  a  trail  car  there,  which  may  be  conveyed 
by  the  electric  line  north  to  the  Second  Street  Belt  Line 
depot  and  return.  The  capital  stock  for  this  enterprise  is 
to  be  $225,000,  fully  paid. 


The  building  of  the  electric  line  will  begin  as  soon  as 
the  franchise  is  secured.  The  men  who  are  back  of  the 
enterprise  are  E.  L.  Martin,  Arthur  E.  Stillwell,  L.  R. 
Moore,  Hammett&  Davison,  and  W.  S.  Taylor  of  this  city; 
George  Trautman,  Wm.  Watteral,  Wm.  Lucas  and  Samuel 
R.  Shipley  of  Philadelphia,  James  Merwin  of  New  Haven, 
Conn.;  and  Edgar  R.  Bronson  of  New  York. 

Eight  weeks  ago  H.  A.  Davis,  Jr.,  an  electrician,  left 
Pueblo,  Colo.,  in  company  with  C.  B.  Rodgers,  for  Cin- 
cinnati, to  put  up  a  plant  for  Russell,  Morgan  &  Co.  On 
reaching  Kansas  City  Davis  left  the  train,  saying  to  Rod- 
gers that  he  would  return  in  a  few  minutes.  From  that 
time  nothing  has  been  heard  of  him  by  his  brother  in 
Pueblo,  or  by  his  parent,  who  reside  in  Wichita.  He  had 
a  considerable  sum  of  money,  and  it  is  feared  he  was 
foully  dealt  with  in  Kansas  City.  Davis  is  of  good  family, 
and  is  sober  and  industrious.  P. 


Louisvilie,  Ky. 

Louisville,  Jan.  17. — The  Electric  Street  Car  com- 
pany at  Chattanooga,  Tenn  ,  while  building  an  extension 
of  its  suburban  line,  was  enjoined  by  a  mortgage  obtained 
by  the  Cincinnati  Southern  Railroad  company,  restraining 
it  from  crossirig  its  tracks.  The  Federal  Court  made  the 
injunction  perpetual  on  the  ground  that  Harrison  avenue, 
the  road  on  which  the  electric  line  was  located,  had  never 
been  formally  opened  by  the  county. 

The  County  court  now  has  taken  a  hand  in  the  matter. 
It  directs  the  Cincinnati  Southern  to  provide  for  the  cross- 
ing of  its  line  under  penalty  of  vacating  such  portions  of 
its  track  as  pass  over  the  extension  of  Harrison  avenue. 
The  end  is  not  yet. 

It  is  said  that  the  Ohio  Falls  Street  Railway  company 
at  Jeffersonville,  Ind.,  will  extend  its  tracks  north  to  the 
Walnut  Hills  Cemetery  in  the  spring.  Electricity  will  also 
be  substituted  for  mule  power. 

The  question  whether  Madisonvilie,  Ky.,  should  appro- 
priate $10,000  for  an  electric  light  plant  was  decided  in  the 
negative  last  Tuesday  by  only  one  vote.  The  election  is 
said  to  have  been  the  most  exciting  ever  held  there.  There 
was  some  lively  electioneering  by  men  who  hoped  to  get 
the  contract. 

At  the  last  meeting  of  the  Louisville  General  Council, 
Dr.  Moody  read  from  a  proposed  amendment  to  the  con- 
stitution of  the  state,  which  gives  to  any  person  the  right 
to  construct  telegraph  or  telephone  lines  with  a  view  to 
create  competition.  Dr.  Moody  opposed  such  an  amend- 
ment to  the  present  state  constitution  on  the  ground  that 
the  city  should  have  control  of  its  own  streets.  He  intro- 
duced a  resolution,  which  was  adopted,  to  the  effect  that 
such  an  amendment  was  inimical  to  the  city's  interests,  and 
^  copy  of  the  resolution  was  sent  to  the  delegates  to  the 
constitutional  convention  now  in  session  at  Frankfort. 

J.  W.  L. 

Milwaukee,  Wis. 

Milwaukee,  Jan.  17. — Charles  F.  Pfister,  the  young 
millionaire  and  his  associates,  will  build  about  thirty  miles 
of  single  track  electric  railroad  during  the  coming  season. 
The  Pfister  company  is  showing  its  good  faith  by  standing 
half  of  the  expense  of  building  a  fine  new  bridge  across 
the  Milwaukee  river  at  North  avenue,  along  which  thor- 
oughfare the  company  will  build  to  the  western  city  limits. 
The  other  lines  are  to  run  the  length  of  the  East  side,  and 
to  run  to  both  the  southeastern  and  southwestern  parts  of 
the  South  side.  It  is  not  known  what  system  will  be  used. 
The  Villard  syndicate,  which  is  interested  in  the  Edison 
overhead  system,  owns  the  street  railways  into  whose  bus- 
iness the  Pfister  company  would  naturally  cut,  and  has 
been  fighting  the  new  enterprise,  both  in  and  out  of  the 
courts  from  the  very  start.  The  company  is  undecided 
whether  to  lay  the  rails,  put  up  the  poles,  and  do  the  rest 
of  the  work  by  the  day,  or  award  contracts  for  the  job. 

It  seems  to  be  certain  that  another  of  the  Wauwatosa 
electric  railway  schemes  will  materialize  in  the  near  future. 
At  a  conference  of  property  owners  interested  in  the  con- 
struction of  the  Milwaukee  &  Wauwatosa  Rapid  Transit 
Railway,  Capt.  Pabst  was  present,  and  agreed  to  build  the 
road.  The  line  will  follow  Vliet  street  pretty  closely  all 
the  way  from  the  city  to  Wauwatosa.  The  road  will  cost 
something  like  $50,000.  Arrangements  are  to  be  made  as 
soon  as  possible  to  secure  city  terminals,  and  the  line  will 
probably  connect  with  the  Ilinsey  railroad.  It  will  make 
the  second  road  between  the  city  and  Wau^vatosa. 

A  number  of  electricians  have  joined  the  Polytechnic 
society,  which  completed  its  organization  on  Monday  eve- 
ning. The  objects  of  the  society  are  to  further  technical 
science,  promote  social  intercourse  and  maintain  a  library. 
Membership  is  restricted  to  persons  engaged  in  architect- 
ure, chemistry,  geology  and  mineralogy,  and  to  civil,  mili- 
tary, electrical,  mining,  hydraulic,  sanitary,  mechanical 
and  marine  engineers.     The  society  starts  out  with  nearly 
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100  members.  It  will  meet  at  present  in  the  rooms  of  the 
Wisconsin  Electric  club,  into  which  it  may  possibly  be 
merged.  Meeting  will  be  held  the  second  Monday  of  each 
month.  Donations  of  valuable  books  have  already  been 
promised,  and  it  is  hoped  to  accumulate  a  fine  scientific 
library. 

There  has  been  a  great  deal  of  speculation  for  some  time 
concerning  the  ownership  of  the  West  Side  railway,  Mil- 
waukee's pioneer  electric  line.  Washington  Becker  was 
for  years  the  sole  owner,  but  when  the  line  was  transformed 
into  an  electric  system  last  spring,  it  became  noised  about 
that  he  had  parted  with  a  controlling  interest.  Later,  it 
was  rumored  that  Villard  had  acquired  the  control.  Becker 
denied  all  these  stories.  Recent  occurrences,  however, 
show  that  Becker  is  far  from  being  the  sole  owner  of  the 
road.  In  a  suit  to  recover  damages  for  injuries  that  a 
small  boy  received  by  being  run  over  by  one  of  the  com- 
pany's cars,  the  allegation  is  made  that  Francis  W,  Ken- 
nedy of  Philadelphia,  is  the  owner  of  a  half  interest. 

Next  spring  the  electric  lines  and  other  street  railways 
will  have  a  rival  in  a  line  of  carettes,  similar  to  those  in 
Chicago,  which  George  Hiles  is  preparing  to  establish. 
The  carettes  will  run  on  Grand  avenue  and  Prospect 
avenue,  and  perhaps  on  the  South  side.  The  enterprise  is 
the  direct  outcome  of  a  lack  of  conductors  on  the  Cream 
City's  Farwell  avenue  line,  which  Mr.  Hiles  patronizes. 
Mr.  Hiles  once  fell  down  while  making  his  way  through  a 
crowded  car  to  the  fare  box,  and  he  at  once  began  to  figure 
upon  the  establishment  of  carette  lines. 

Some  interest  is  manifested  in  an  announcement  that  a 
Milwaukee  man  has  invented  a  steam  street  car  which  is 
likely  to  revolutionize  traffic  on  the  streets,  according  to 
some  accounts.  The  machinery  on  the  car,  it  is  said,  can 
neither  be  seen  nor  heard;  there  is  no  smoke,  and  the  car 
runs  along  silently  and  mysteriously.  Nothing  is  known 
about  the  invention.  Milwaukee  street  car  companies,  in 
the  meantime,  are  goin;  ahead  with  electrical  equipments. 
C. 

Pittsburg,  Pa. 

Pittsburg,  Jan.  15 — The  stockholders  of  the  Pitts- 
burg, Allegheny  t.t  Manchester  Traction  company  held  a 
meeting  a  few  days  ago  and  decided  to  increase  the  capital 
stock  of  the  company  to  $1,300,003.  The  additional  cap- 
ital is  required  by  the  corporation  for  the  purpose  of  chang- 
ing the  motive  power  of  the  road.  The  company  is  one  of 
the  most  important  street  car  companies  in  Pittsburg.  The 
coaipmy  has  alreajy  commenced  to  convert  its  lin;s  into 
an  electric  system,  and  the  management  expects  to  have 
the  electric  cars  running  within  a  few  months. 

The  Monon  Electric  Light  &  Power  company  of  Home- 
stead, Pa  ,  has  received  a  charter  and  the  company  will 
im-nediately  establish  an  electric  light  plant  with  a  capital 
of  $10,000. 

Two  electric  corporations  in  Uniontown,  Pa.,  the  Heat 
&  Light  company  and  the  Electric  Light  and  Power  com- 
pany, have  con-olidated  under  a  New  Jersey  charter  and 
the  new  name  of  the  consolidated  concern  will  b;  the 
United  Light  company. 

The  Second  Avenue  Electric  Street  Railway  company  of 
this  city  has  just  contracted  for  four  new  cars  to  increase 
its  equipment  in  order  to  accommodate  its  patrons.  This 
i5  an  excellent  evidence  of  the  profit  in  changing  from 
animal  power  to  electric  motors.  When  this  company 
operated  a  street  car  line  with  horses,  it  only  ran  eight 
cars  and  lost  money  all  the  time,  while  twenty  cars  are  not 
able  to  do  all  the  business  of  the  road  to-day. 

The  Birmingham  Traction  company  will  commence  the 
operation  of  its  road  by  electricity  within  two  weeks.  A 
test  of  the  machinery  in  the  povTer  house  was  made  yester- 
day and  it  proved  to  be  highly  successful.  The  new  cars 
have  also  arrived  here  and  it  will  only  be  necessary  now  to 
equip  the  trucks  after  which  the  cars  will  commence  to  be 
run.  It  is  said  that  the  cars  to  be  used  on  this  road  are 
the  finest  in  Pittsburg.  They  are  thirty-three  feet  long, 
closed  in  the  front  and  rear,  and  the  furnishing  inside  is 
stated  to  be  highly  finished  and  very  elegant. 

The  municipal  authorities  of  this  city  have  for  a  long 
time  considered  the  advisability  of  taxing  all  street  car 
companies  of  Pittsburg.  The  latest  step  with  this  end  in 
view  was  taken  a  few  days  ago  by  City  Controller  Morrow 
in  sending  circulars  to  the  authorities  of  all  the  larger 
cities  of  this  country  asking  the  following  questions: 

JJoes  your  city  receive  any  revenue  from  electric,  cable 
or  horse  car  lines?  If  so,  is  it  a  percentage  on  earnings? 
Or  a  license  on  cars?  Or  a  lax  on  capital?  How  much,  or 
at  what  rate  respectively?  If  convenient,  please  give 
amount  received  last  year? 

When  the  controller  has  received  sufficient  replies  to 
serve  him  as  an  estimate  of  the  whole,  he  will  frame  an 
ordinance  to  be  submitted  lo  councils;  and  from  the  an- 
swers that  have  come  in  so  far,  it  appears  that  councils 
will  be  asked  to  make  the  local  companies  pay. 


The  fire  commission  of  Allegheny  City  met  last  night  in 
order  to  elect  a  successor  to  the  late  Mr.  Winn,  superin- 
tendent of  the  fire  alarm  telegraph  system.  Mr.  Winn  was 
killed  a  few  weeks  ago  by  falling  from  a  telegraph  pole 
while  mending  a  broken  wire.  The  voting  resulted  in  the 
election  of  Elmer  W.  Loomis. 

Judge  McPherson  of  the  common  pleas  court  of  Dau- 
phin county,  this  state,  handed  down  an  opinion  a  few 
days  ago  in  the  case  of  the  Philadelphia  Natural  Gas  com- 
pany of  Pittsburg,  Pa.,  against  the  commonwealth  of 
Pennsylvania  The  case  involved  the  point  whether  the 
commonwealth  had  the  right  to  a  tax  on  the  capital  stock 
of  a  corporation  when  that  capital  stock  is  invested  in 
patent  rights.  The  Philadelphia  company  has  a  $1,000,- 
000  capital  for  which  it  was  asked  to  pay  $5,000  tax  per 
year.  The  company  refused,  and  the  case  was  taken  to 
court,  where  it  was  decided  by  Judge  McPherson  in  favor 
of  the  company.  He  stated  that  the  capital  stock  of  the 
corporation  invested  in  patent  rights  is  exempt  from  taxa- 
tion.    E.  H,  H. 

Cleveland,  O. 

Cleveland,  Jan.  17. — The  East  Cleveland  company 
has  ordered  a  six-wheel  truck  from  the  Robinson  Radial 
Car  Truck  company,  Boston,  Mass.  If  it  proves  satisfact- 
ory, enough  will  be  ordered  to  dispense  with  the  trailers  in 
ordinary  travel. 

A  motion  for  leave  to  file  a  petidon  in  error  to  the  Su- 
perior Court  of  Cincinnati,  in  the  case  of  the  City  and  Su- 
burban Telegraph  association  against  the  Cincinnati  In- 
clined Plane  Railroad  company  was  filed  in  the  Supreme 
Court  last  Monday. 

A  bill  will  be  introduced  in  the  Ohio  legislature  making 
elective  the  office  of  commissioner  of  telegraph  and  fixing 
the  term  at  three  years. 

Professor  J.  B.  De  Motte,  Ph.  D.,  of  the  De  Pau  uni- 
versity in  Indiana,  is  to  give  a  lecture  hereon  "The  Nature 
of  Electricity." 

Captain  Mack  of  this  city  is  in  Washington,  urging  the 
passage  of  a  bill  which  provides  for  the  establishment  of  a 
telephone  line  between  Sailor's  encampment  and  the  Zoo. 
Under  the  present  system  there  is  too  much  time  lost, 
damage  and  inconvenience  are  occasioned  in  the  signaling 
oi  rafts,  etc 

The  Harrison  Electric  Light  and  Waterworks  company 
of  Harrison,  O.,  capital  stock  $50,000,  will  be  incorpo- 
rated shortly. 

The  telegraphers  on  the  Nickel  Plate  road  between  here 
and  Chicago  have  received  an  advance  of  five  dollars  per 
month  all  round. 

Cincinnati  advertises  for  bids  for  gasoline  lighting  in  the 
suburbs  for  five  years.  Suburbanites  are  now  anxious  to 
know  if  electricity  is  intended  only  for  street  lighting  down 
town. 

An  ordinance  is  now  before  the  Cincinnati  B  C.  A.  es- 
tablishing a  new  electric  railway  route  to  the  Zoo.  The 
project  is  backed  by  Henry  Martin  and  others. 

The  petition  of  the  Woodland  Electric  company  to  erect 
poles  encounters  a  good  deal  of  opposition  in  the  city 
council.  There  is  no  telling  when  they  will  obtain  the 
long  sought-for  permit.  R. 

Cornell  University. 

Ithaca,  Jan.  17. — New  Stanley  alternate  current  arc 
lamps  are  now  used  on  the  campus.  The  number  of  lamps 
used  has  been  greatly  increased,  and  many  desirable  im- 
provements have  been  made.  The  buildings  are  all  lighted 
by  Edison  incandescent  lamps.  The  dynamos  are  operated 
from  a  countershaft,  which  is  so  arranged  as  to  be  driven 
either  by  water  power  or  by  steam.  A  complete  system  of 
friction  clutches  has  been  introduced. 

Frank  C.  Perkins,  '91,  is  soon  to  publish  a  work  entitled, 
"Cornell  University  and  Her  Technical  Courses."  The 
book  will  contain  photogravures  of  all  the  university  build- 
ings with  interior  views  of  the  buildings  of  the  engineering 
departments,  and  portraits  of  the  professors. 

Thos.  A.  Edison  has  presented  Dr,  Thurston  two  No. 
6  Edison  generators  for  the  university.  They  will  be  used 
to  furnish  current  to  run  the  two  Sprague  motors  recently 
presented  to  the  university. 

Prof.  R.  C.  Carpenter  has  placed  the  order  for  the  150- 
horse  power  experimental  engine  in  the  hands  of  E,  P. 
Allis  &  Co.,  Milwaukee.  Wis.  The  engine  is  to  have 
three  steam  cylinders,  and  is  so  arranged  that  it  may  be 
run  as  a  single,  compound  or  triple  expansion  engine  with 
or  without  steam  jackets,  and  will  be  fitted  with  all  known 
experimental  appliances. 

An  order  has  been  placed  with  Linneus  Olscn  &  Co.  for 
a  300,000  lb.  testing  machine,  which  will  extend  through 
three  stories  of  the  laboratory. 

The  department  has  received  sample  iron  electric  light 
poles  to  be  tested  for  rigidity,  etc. 

W.  N.  Smith,  '90,  is  assistaat  lo  the   engineer  in  charge 


of  the  installation  of  the   new  Thomson- Houston   road  at 
Davenport,  la. 

L.  H.  Parker,  '87,  is  engaged  with  the  Short  Electric 
Railway  company  in  the  construction  of  a  road  at  Potts- 
ville.  Pa.  P. 


THE    ELECTRIC  LIGHT. 

The  Union  Electric  company,  Birmingham,  Ala ,  has 
been  incorporated  with  a  capital  stock  of  $50,000. 

The  Electric  Light,  Heat  &  Power  company  at  Farm- 
ville,  Va.,  has  completed  arrangements  to  erect  a  plant. 

The  Abilene,  Tex.,  Electric  Light  &  Power  company 
has  been  incorporated  with  a  capital  stock  of  $20,000. 

The  Valdosta,  Ga  ,  E'ectric  Light  company  has  been 
formed  by  M.  B.  Lane,  W.  E  Thomas  and  B.  W.  Bent- 
ley.  The  company  will  erect  an  electric  light  plant  at 
once. 

A  committee  has  been  appointed  at  Yazoo  City,  Md., 
for  the  purpose  of  investigating  the  question  of  municipal 
electric  light  plants.  A  movement  favoring  the  erection  of 
a  plant  by  the  city  is  on  foot. 

The  Chicago  Incandescent  Light  company  has  just  been 
formed  to  manufacture  and  deal  in  electrical  supplies; 
capital  stock  $15,000;  incorporators,  Clarence  S.  Olm- 
sted, Edwin  S.  Osgood  and  Harvey  R.  Husted. 

An  English  paper  says  that  the  postoffice  authorities 
contemplate  installing  the  electric  light  in  the  Bristol  gen- 
eral postofhce.  The  sorters  and  other  ofiicials,  who  are 
obliged  to  work  long  hours,  complain  of  the  considerable 
"  discomfort  caused  by  the  heat  of  the  numerous  gas  jets  in 
the  various  departments. 

The  Edison  Electric  Illuminating  company,  Spokane 
Falls,  Wash  ,  has  completed  its  station.  Arrangements 
have  been  made  to  accommodate  twenty-four  Thomson- 
Houston  50  light  arc  machines  and  sixteen  Edison 
machines  with  a  capacity  of  12  000  incandescent  lights. 
The  officers  of  the  company  are:  President,  F.  Rock- 
wood  Moore;  vice-president,  John  W.  Chapman;  secretary 
and  general  manager,  W.  S.  Norman;  electrician,  JohnB- 
Fisken. 

Since  August  i  C.  A.  Ross  of  Kansas  Cily,  Mo,,  who 
represents  the  Thomson- Houston  company  in  Misscuri, 
Kansas  and  Arkansas,  has  sold  electrical  apparatus  in  the 
following  places:  Trenton,  Mo..  Richmond.  Mo..  Fort 
Scott,  Kan..  Beloit,  Kan.,  Brookfield,  Mo.,  Independence, 
Kan  ,  Marysville,  Kan.,  Lamar  Mo.,  Kirksville,  Mo., 
Pierce  City,  Mo.,  Seneca,  Kan,  Norborne,  Mo..  Marys- 
ville, Mo.,  and  Kansas  City,  Mo.  The  sales  included  seven 
arc  light  plants  of  an  aggregate  capacity  of  ^50  lights,  ten  in- 
candescent plants  of  a  total  capacity  of  5,850  lights,  and  three 
motor  installations  of  a  capacity  of  13-horse  power. 

At  a  recent  session  of  the  United  States  District  court 
at  Dubuque,  la.,  a  case  involving  the  ownership  of  the  Iowa 
City  Gas  &  Electiic  Light  company  came  up  for  hearing. 
Judge  Shiras  reserving  his  decision.  This  case  is  a  com- 
plicated one,  and  will  undoubtedly  be  carried  to  the  United 
States  Supreme  court.  The  real  object  is  to  determine  the 
rights  of  the  creditors  of  the  Commercial  National  Bank  of 
Dubuque  to  the  stock  of  this  company,  it  having  been 
used  by  J.  K.  Graves  as  collateral,  and  since  the 
failure  of  that  concern  the  ownership  has  been  almost 
hopeless'y  involved  in  numberless  suits  in  different  courts. 
A  receiver  is  now  asked  for  by  the  United  States  officials 
in  charge  of  the  assets  of  the  bank. 

A  writer  in  an  English  paper  calls  attention  to  the  ad- 
vantages of  threshing  at  night  by  electric  light.  He  sajs: 
"Night  work  is  particularly  advantageous  for  the  posses- 
sor of  threshing  macliinery,  which  can  be  hired  out.  as  the 
machine  can  thus,  in  a  single  season,  earn  half  as  much 
more  hire.  Where  the  farmer  is  limited  to  a  certain  num- 
ber of  laborers,  and  cannot  procure  more,  it  is  no  small 
convenience  if  they  can  be  rendered  available  for  other 
duties  by  a  more  rapid  completion  of  the  threshing.  The 
economy  of  fuel  is  not  to  be  despised,  as  the  consumption 
is  considerably  less  if  the  boiler  is  kept  constantly  hot  than 
if  it  is  let  cool  down,  and  steam  has  lo  be  got  up  afresh 
every  morning."  Good  results,  he  says,  were  obtained  by 
him  last  season. 

In  the  discussion  on  James  Swinburne's  paper  on  "Al- 
ternate Current  Condensers,"  at  the  meeting  of  the  London 
Physical  society,  A.  P.  Trotter  said,  Mr.  Ferranti  in- 
formed him  that  the  capacity  of  his  mains  was  about  Jj 
microfarad  per  mile,  thus  making  z'j  m  f.'s  for  the  seven 
miles.  The  heaping  up  of  the  potential  only  took  place  when 
transformers  were  used,  and  not  when  the  dynamos  were 
connected  direct.  In  the  former  case  the  increase  of  volts 
was  proportional  to  the  length  of  the  main  used,  and  8,500 
at  Deptford  gave  10,000  at  London.  Mr.  Kapp considered 
the  loss  of  power  in  condensers  cue  to  two  causes,  first, 
that  due  to  the  charge  soaking  in;  and  second,  to  imper- 
fect elasticity  of  the  dielectric.  Speaking  of  the  extraordi- 
nary rise  of  pressuie  on  the  Deptford  mains,  he  said  he 
had  observed  similar  effects  with  other  cables  In  his  ex- 
periments the  sparking  distance  of  a  14,000  volt  trans- 
former was  increased  fiom  lllin.  to  lin.  by  connecting  the 
cables  to  its  terminals.  No  difference  was  detected  be- 
tween the  sparking  distance  at  the  two  ends  of  the  cable, 
nor  was  iny  rise  of  pressure  observed  when  the  cables 
were  joined  direct  on  the  dynamo  In  his  opinion  the  rise 
was  due  to  some  kind  of  resonance,  and  would  be  a  max- 
imum for  some  particular  frcc|uency. 

THE  ELECTRIC  MOTOR. 

While  owing  to  the  holiday  season  and  the  annual  slock 
taking  period,  activity  at  the  Wcstinghousc  shops  was 
temporarily  impaired  the  incoming  contracts  for  new  woi  k 
have  considerably  accumulated.  During  the  week  ending 
January  14  the  contracts  for  electric   street  railway  equip- 
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m(nts  were  alone  in  excess  of  $250,000,  and  the  com- 
pany has  now  sufficient  work  under  contract  to  keep  the 
shops  in  full  operation  until  spring.  The  outlook  is 
equally  promising  in  alternating  current  arc  and  incandes- 
cent work. 

The  charter  of  the  Sterling  Electric  Power  Storage  Car 
company,  organized  for  the  purpose  of  manufacturing 
electric  railroad  motors  and  power  storing  devices,  has  been 
filed  at  Topeka,  Kan.  The  capital  stock  is  $100,000.  and 
the  first  directors  are:  J.  A.  Hackett,  M.  S,  Kimball,  J- 
Hoopes,  P.  Hackett  and  P.  P.  Trueheart^  all  of  Sterling, 
Rice  County,  Kan. 

The  Spokane  Street  Railway  company  has  announced 
that  as  soon  as  the  council  accepts  its  plans  it  will  at  once 
commence  the  construction  of  the  electric  railways  to  sup- 
plant the  present  horse  car  lines.  The  material  is  ready 
for  the  transformation,  most  of  it  being  on  the  ground.  It 
wilt  begin  on  Riverside  avenue,  and  in  Cannon's  subdivis- 
ion first,  and  then  work  to  the  center  of  the  city  on 
Sprague  street.  The  work  will  not  cease  until  the  lines  of 
the  company  west  of  Division  street  are  converted  into  elec- 
tric roads.  The  officers  are:  F.  R.  Moore,  president; 
Herbert  Bolster  vice-president;  J.  T.  Kitto,  superintendent; 
A.  S.  Moore,  secretary,  treasurer  and  manager. 

On  December  20  the  Amsterdam  &  Rockton  Electric 
Railway  Company  opened  to  the  public  the  Main  and  Division 
Street  Line,  just  equipped,  which  had  up  to  that  time  been 
operated  by  horses.  The  trial  trip  was  a  great  event  in  the 
history  of  Amsterdam,  and  excited  much  enthusiasm  among 
the  citizens.  The  Market  street  branch,  an  entirely  new 
line,  was  opened  January  16,  and  its  successful  operation, 
comprising  as  it  does  some  of  the  steepest  grades  ever  met 
with  in  street  railway  practice,  is  considered  another  tri- 
umph for  the  electric  motor.  The  up  grade  on  this  line  is 
continuous  for  about  two  thousand  feet,  and  for  a  short 
distance  is  as  high  as  12  per  cent.  The  equipment  has 
been  in  the  hands  of  Woodbridge  &  Turner,  electrical  en- 
gineers, who  have  made  it  a  model  in  the  way  of  construc- 
tion. With  the  completion  of  the  Rockton  branch  the 
road  -will  comprise  about  four  miles  of  track,  operating  five 
cars.  The  track  is  of  48  pound  Johnson  girder,  and  40 
pound  T  rail.  Edison-Sprague  motors  are  used,  with  the 
new  Eickemeyer  winding,  mounted  on  Brill  trucks;  and 
special  track  brakes  are  provided  for  use  on  the  heavy 
grades.  The  line  work  is  neat,  strong  and  durable.  The 
power  plant  is  located  temporarily  in  the  old  electric  light 
station,  but  in  the  spring,  as  soon  as  the  weather  permits, 
a  new  building  will  be  erected  to  accommodate  both  the 
electric  light  and  railway  plants,  these  tvo  companies  being 
now  consoJidated. 


THE    TELEPHONE. 

The  Chicago  Telephone  company  is  required  by  law  to 
pay  3  per  cent,  of  its  gross  receipts  into  the  city  treasury 
every  six  months.  Last  week  it  accordingly  deposited 
$12,000  with  the  city  treasury  as  required  by  the  ordi- 
nance. 


THE  TELEGRAPH. 

South  American  political  fights  have  greatly  interfered 
with  the  transaction  of  business.  The  government  of 
Chili  has  established  a  censorship  over  the  telegraph,  and 
the  transaction  of  business  over  the  wires  of  the  Central 
&  South  American  Telegraph  company  is  very  much  ob- 
structed. 

Unfavorable  comments  on  the  telegraph  service  in  this 
country  are  so  frequently  made  that  it  is  a  pleasure  to  note 
the  acknowledgment  of  the  excellent  work  done  by  a 
much  abused  public  servant.  The  St.  Louis  Glohe-Denio- 
crat  makes  the  following  editorial  comment,  Jan.  15:  "The 
Western  Union  Telegraph  company  did  a  good  piece  of 
work  in  the  transmission  of  Mr.  Ingalls'  speech  last  night. 
It  was  started  at  8  i'.  m  on  seven  wires  running  direct 
from  Washington  into  the  Globc-Deiiiocrat  office.  It  made 
more  than  9,000  words,  and  it  was  all  in  at  this  end  at 
9:55." 

James  A.  Murphy  and  A.  J.  Tvichstern,  Chicago  bucket 
shop  proprietors,  have  at  last  been  defeated  in  their  fight 
against  the  board  of  trade  and  telegraph  companies.  The 
case  is  the  one  in  which  the  bucket-shop  proprietor  joined 
to  make  a  fight  for  the  board  of  trade  quotations  Murphy 
and  Lichstern  asked  for  an  injunction  restraining  the  de- 
fendants from  withholding  the  quotations  from  them,  and 
the  celebrated  decision  was  reached  that  quotations  and 
market  reports  are  quasi  public  property  and  the  defend- 
ants have  no  right  to  discriminate  or  refuse  to  give  the  re- 
turns to  any  one  who  asks  for  them.  The  court  held  that 
there  was  no  law  compelling  the  defendants  to  collect  the 
quotations,  and  if  they  saw  fit  to  discontinue  that  business 
they  had  a  right  to  do  so.  When  the  day  for  the  hearing 
arrived,  the  case  was  formally  dismissed. 


Personal  Mention. 

_  Charles  D.  Shain,    Eastern  district  agent  of  the  Edison 
General  Klectric  company,  was  in  Chicago  this  week, 

J.  K.  McKeeisto  be  general  manager  of  the  Thomson- 
Van  Dcpoele  Electric  Mining  company,  with  headquarters 
at  Boston. 

F,  B.  Badt.  of  the  Power  &  Mining  Department  of  the 
Thomson- Houston  Klectric  company,  Chicago,  has  re- 
turned from  his  trip  to  iJoston  and  New  York. 

Business  Mention. 

The  Triumph  Compound  ICnginccompany  of  Cincinnati, 
state  that  the  new  year  is  bringing  them  a  remarkable  in- 
crease  in  their  present  business,  ^uch  as  to  crowd  their 
present  facilities  and  compel  them  to   increase  their  shop 


room   largely.     They   are   daily  adding  to   their  stock  of 
tools  and  machinery  in  order  to  meet  the  demand. 

J.  H.  Mason  of  120  Park  avenue,  Brooklyn,  has  just  is- 
sued a  number  of  little  pamphlets  in  which  his  batteries 
and  a  number  of  novelties  are  described. 

Thomas  J.  Creaghead,  consulting  and  constructing 
electrical  engineer,  has  opened  offices  at  37  and  39  Mitch- 
ell Building,  Cincinnati,  and  is  prepared  to  do  a  general 
electrical  business. 

G.  H.  Fisher,  formerly  the  secr-etary  of  the  American 
Leather  Link  Belt  company,  has  become  manager  for 
Chas.  A.  Schieren  &  Co  ,  manufacturers  of  the  celebrated 
patent  perforated  electric  belting,  226  North  Third  street, 
Philadelphia,  Pa. 

The  Lecianche  Battery  company  of  New  York  has  re- 
moved its  factory  and  offices  to  iii-ii7East  One  Hun- 
dred and  Thirty-first  street.  New  York,  where,  with  greatly 
increased  space  and  facilities  for  manufacturing,  the  com- 
pany will  be  able  to  fill  orders  without  delay. 

The  Elektron  Manufacturing  company  of  Brooklyn,  N. 
Y.,  has  just  issued  a  thoroughly  illustrated  catalogue  de- 
scriptive of  the  Perret  dynamo  and  electric  lighting  appara- 
tus. The  catalogue  contains  information  of  value  to  those 
contemplating  the  purchase  of  electrical  machinery. 

Among  many  letters  in  regard  to  Habirshaw  wire,  the 
Electrical  Supply  company  of  Chicago,  lately  received  one 
from  the  Rockford  Electrical  Manufacturing  company  of 
Rockford,  III  ,  which  says:  "'We  have  bsen  using  Habir- 
shaw wires  under  the  most  trying  conditions  for  the  past 
year,  and  have  yet  to  hear  the  first  complaint.  We  believe 
it  to  be  fully  equal,  if  not  superior  to  any  wire  on  the 
market,  and  shall  continue  to  use  it  in  preference  to  any 
other  where  the  highest  quality  of  insulation  is  required." 

Hon.  W.  R.  Lewis,  for  many  years  judge  in  the  Sixth 
Judicial  District  of  Iowa,  has  retired  from  the  bench  and 
accepted  the  position  as  general  manager  of  the  Hawkeye 
Electric  Manufacturing  company  of  Davenport,  la.,  suc- 
ceeding Wm.  Bowen,  resigned.  The  judge  will  bring 
to  the  service  of  the  company  he  represents,  not  only  large 
experience  in  the  business  world  and  an  extensive  personal 
acquaintance,  but  will  also  have  the  advantage  of  having 
installed  several  electric  lighting  plants  under  his  own 
management,  and  of  years  of  study  in  the  electrical 
field. 

The  Central  Electric  company  of  Chicago  will  shortly 
place  upon  the  market  a  direct  reading  voltmeter  and 
ammeter.  It  is  claimed  that  these  new  instruments  are  as 
gocd  as  any  that  have  been  produced.  They  will  be  ele- 
gantly finished,  as  well  as  thoroughly  standardized,  and 
will  be  sold  at  a  price  so  low  that  every  one  connected 
with  electrical  work  can  afford  to  buy  one.  Since  the  com- 
pany divided  up  its  offices  and  appointed  heads  to  the  dif- 
ferent departments  of  the  business,  it  has  been  found  that 
one  man  can  be  profitably  assigned  to  railroad  supplies.  It 
is  proposed  to  vigorously  push  this  department  of  the  busi- 
ness in  future.  The  company  already  controls  some  very 
valuable  electric  railroad  specialties,  which  will  be  placed 
upon  the  market.  The  company  will  shortly  present  to 
the  public  a  very  handsome  and  complete  catalogue  of  elec- 
trical supplies.  The  page  will  be  7^^  inches  by  [i  inches, 
printed  on  heavy  enameled  book  paper,  and  will  be  a  fine 
sample  of  printing  and  bindery  work,  as  well  as  an  electri- 
cal encyclopedia.  Each  article  will  be  described  by  a  trade 
word,  which  will  greatly  facilitate  ordering  supplies,  also 
save  considerable  expense  when  orders  are  sfnt  by  tele 
graph.      The  book  will  appear  inside  of  thirty  days. 


Electrical  Patents. 


Issued  January  I'i,  i8qi. 

444,416.     Electric  Motor.  William  A.  Anthony,  Manches- 
ter, Conn. 

Claim  one  reads  as  follows: 

"An  electric  motor,  the  field  magnet  of  which  is 
wound  with  a  shunt  wire,  the  ends  of  which  are  con- 
nected with  the  main  conductor  at  points  on  opposite 
sidts  of  the  motor,  and  is  also  wound  with  a  resistance 
wire  separate  from  the  shunt  wire  and  separate  from 
the  main  conductor,  but  the  ends  of  which  are  con- 
nected with  the  main  conductor  between  the  armature 
and  one  of  the  ends  of  the  shunt  wire  by  means  of  an 
electric  switch." 

444,424.     Electric      Light      Support.       Alfred      Dawes, 
Chelsea,   Mass. 

444,433.     Independent  Electric  Clock.    Emil  G.  Hammer, 
Brooklyn,  N.  Y. 

444,447.     Elastic  Trolley.     Charies  A.    Lieb,  New  York, 
N.  Y. 

444.452.  Electrical  Sporting  Indicator.     Samuel  D.  Mott, 
Passaic,  N.  J. 

The  object  of  this  invention  is  to  produce  a  visual 
indicator  with  a  plurality  of  changeable  parts,  which 
may  be  operated  by  an  electrical  circuit  to  indicate  by 
the  proper  changes  or  movements  of  its  said  elements 
the  varying  conditions  of  any  sporting  event. 

444.453.  Electrical  Sporting  Indicator.     Samuel  D.  Mott, 
Passaic,  N.  J. 

444.454.  Racing   Indicator.     Samuel  D.    Mott,    Passaic, 
N.J. 

444,466.     Electric  Lamp    Bracket.     Thomas    C.    Smith, 
Philadelphia,  Pa. 

444.471.  Carbon  for  Arc  Lights.     Barton  B.  Ward,  New 
York,  N.  Y. 

444.472.  Electric    Arc    Lamp.     Barton  B.    Ward,  New 
York,  N.  Y 

The  invention  consists,  essentially,  in  interposing  a 
switch  into  the  circuit  of  the  derived  circuit  feed  reg- 
ulating magnet  for  opening   and  holding  open  the  cir- 
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cuit  of  such  coil,  and  in  controlling  or  bringing  such 
switch  or  circuit  opener  into  operation  through  the 
action  of  controlling  devices  adapted  to  respond  to 
any  abnormal  increase  in  the  resistance  of  the  circuit 
through  the  arc. 

,473.  Electric  Arc  Lamp.  Barton  B.  Ward.  New 
York,  N.  Y. 

The  last  claim  follows: 

"The  combination,  with  the  resistance  frame  having 
connected  heads  and  a  central  passage  or  bore  of  a 
wire-supporting  bar  or  rod  provided  with  notches  in  its 
outer  edge  and  with  rabbets  or  shoulders  at  its  inner 
edge-to  hold  it  against  longitudinal  displacement." 

,477.  Conduit  for  Electric  Wires.  Alexander  P. 
Wright,  Boston,  Mass. 

The  invention  is  a  conduit  formed  of  short  tubes 
which  are  held  end  to  end  by  means  of  a  flexible  pipe 
or  hose,  the  whole  forming  a  flexible  conduit,  one  of 
whose  advantages  is  that  it  is  readily  drawn  into 
place  behind  the  plastering. 

,479.  Electric  Car- Control  ling  Device.  Edward  M. 
Bentley,  Brooklyn,  N.  Y. 

The  invention  relates  to  devices  for  operating  elec- 
tric motors  so  that  they  may  be  readily  controlled  and 
the  speed  of  the  driven  mechanism  varied,  the  said 
devices  being  especially  applicable  to  motors  used  in 
propelling  vehicles  on  an  electric  railway,  in  multiple 
arc. 

480.  Electric  Railway  Car.  Edward  M.  Bentley, 
New  York,  N.  Y. 

482.  Electric  Hand-Setting  Mechanism  for  Clocks. 
William  W.  Bradley  and  Willard  N.  Packer,  Canton, 
Ohio. 

486.  Dynamo  Electric  Machinery.  Justus  B.  Entz, 
New  York,  N.  Y. 

The  claim  reads: 

"In  a  dynamo  electric  machine  or  motor,  a  field 
magnet  consisting  of  a  single  coil  of  wire  wound  upon 
an  elliptically-shaped  core,  and  extended  pole-pieces 
passing  from  one  end  of  the  core  around  the  side  of 
the  magnet  to  the  other  end  and  alternating  around  a 
circle,  with  pole-pieces  connected  to  said  other  end." 
512.  Electric  Locomotive.  Montgomery  Waddell  and 
Justus  B.  Entz,  New  York,  N.  Y. 
530.  Leading-in  Wire  for  Incandescent  Electric 
Lamps  Thomas  A.  Edison,  Llewellyn  Park,  N.  J. 
539.  Electric  Railway  Car.  Lawrence  A.  McCarthy, 
Brooklyn,  N.  Y. 

552.  Electric  Indicator.  John  Hopkinson,  Holm- 
wood,  England. 

5^3.  Method  of  Controlling  Currents  upon  Electric 
Circuit:.     John  H3pkin5on,  Holm^vood,  England. 

566.  Carrent-Collecting  Device  for  Electric  Railways. 
Rudolph  M   Hunter,   Philadelphia,  Pa. 

567.  Incandescent  Lamp  Socket.  George  R.  Lean, 
Boston,  Mass. 

587.  Regulator  for  Dynamo  Electric  Machines. 
Royal  E.  Ball.  New  York,  N.  Y. 

The  first  claim  is: 

"As  a  means  for  shifting  the  brushes  to  regulate  a 
magneto-electric  machine,  a  movable  magnetic  body 
carrying  the  commutator  brushes  and  arranged  in  the 
yoke  piece  of  the  field  magnets  adjacent  to  the  com- 
mutator." 

597.  Electiic  Magnetic  Massage  Kneader.  David 
Lightenstadt  and  Charles    Lightenstadt,  Chicago,  111. 

599.  Electric  Appliance  for  Trusses.  Alva  Owen, 
Chicago,  III. 

600.  Magneto-Bell.  William  R.  Patterson,  Chicago, 
111. 

,640.  Electric  Elevator.  Norton  P.  Ot's  and  Rudolph 
C.  Smith,  Yonkers,  N.  Y. 
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678.     Lightning   Arrester. 
Mass. 

6S7.     Conduit  Inspector. 
York,  N  Y. 

700.     Automatic  Signal  for  Railway  Crossings. 
W.  Hall,  New  York,  N.  Y. 

706.  Electric  Gas  Lighter, 
ton,   Mass. 

The  object  of  the  invention  is  to  utilize  in  automatic 
electric  gas  burners  a  ratchet  wheel  and  continuously 
rotating  gas  plug  or  cock,  in  connection  with  a  single 
electric  circuit  for  both  the  operations  of  lighting  and 
of  extinguishing  the  gas. 

707.  Rheostatic  Switch.     Joseph  H.  Lehman,  Phila- 
delphia, Pa. 

735-     Voltaic  Insole.     Mary  E.    Thomas.  Cardington, 
Ohio. 

740,     Electric  Railway.     Edward  M.  Bentley,  Brook- 
lyn, N    Y. 

780.     Telephone  Enunciatoror  Indicator.     George  R. 
Lawrence,  Manteno. 

,791.     Phase    Indicator  for   Alternating  Electric  Cur- 
rents.    Charles  S.  Bradley,  Yonkers,  N.  \ . 

This  invention  relates  to  devices  for  indicating  the 
degrees  of  lag  existing  between  two  alternating  cur- 
rents, and  is  also  applicable  to  the  determination  of 
the  number  of  alternations  per  minute  which  are  tak- 
ing place  in  a  single  alternating  circuit. 

,794      Brush   for  Dynamos.     Almerin  S   Cook,  Cam- 
bridge, Mass. 

,803.     Potential  Indicator,     Edward  Weston,  Newark. 
N.J. 

804.       Electrical   Measuring    Instrument.       Edward 
Weston,  Newark,  N  J. 

.805.     Electric  Measuring  Instrument.     Edward  Wes- 
ton, Newark,  N.  J. 
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WESTERN    ELECTRICIAN. 


EtftJENE  E.  Phoups,  Pfesident.  W.  H.  SAWTFat,  ijeo'jr  and  Electriciao. 

AMEUICAIT  ELECTRICAL  WOUKS, 

PROVIDENCE,  R.  I, 

Manufacturers  of  Patent  Finished 

ELECTRIC   LIGHT  WIRE, 

S  Magnet  Wire,  Ofifice  and  Annunciator  Wire,  Rubber  Covered 
Wire,  Lead  Encased  Wire,  Telephone  and 
Incandescent  Cords. 

FARADAY  CABLES. 

New  York  Office,  10  Cortlandt  Street, 
Insulation  Guaranteed  Wherever  Used,  Aerial,  Underground  or  Submarine. 


In  alerter  from  the  INSPECTOR  of  the  Boston  Fire  TTnderwriters*  Union,  under  date  of  March  29, 
1886,  he  says:    "A  Thorougrhly  Reliable  and  Desirable  Wire  in  Every  Respect." 

Th9  robber  used  in  insilating  onr  wirsB  and  cables  1b  specially  chemically  prepared,  and  Is  guar- 
enteed  to  be  walerp'nof,  and  will  not  deteriorate,  oxidize  or  crack,  and  w  11  lemiln  flexible  in  extreme 
cold  wea'.hRr  and  not  affected  by  heat.  The  insulation  \a  protected  from  mechanical  injury  by  one  or 
more  braids  and  thewhole  slicked  with  Clark's  Patent  Compouod,  which  is  water,  oi',  acid  tmd  to  a 
very  great  es'ent.  firp-proof  Our  insulation  will  prove  durable  when  all  others  fail.  We  are  prepared 
to  fornleh  Mngle  Wires  of  all  gauges  and  diameter  of  insulation  for  Telegraph,  Telephone  and 
Electric  Lights  from  stock.    Cables  made  to  order. 

EASTERN  ELECTRIC  CABLE  COMPANY, 

61  and  G3  Hampsbire  Street,  ISoston,  lYIass. 

HENRY  A.  CLARK,  General  Maaager.  HERBERT  H.  EUSTIS,  Electrician. 


JAMES  LEFFEL  WATER  WHEELS 


Built   by   THE 


JAMES  LEFFEL  $c  CO. 


UPRIGHT   AND   HORIZONTAL, 

FOR 

Electric,  Mining  and  Manufacturing 

Easy  ;vorking  gates.  Hii,'h  percentage  and  even 
speed  at  full  and  part  capacity.  Equally  adapted  to 
high  and  low  heads.  Large  number  of  sizes  and 
styles.     Send  for  descriptive  pamphlot  to 

THE  JAMES  LEFFEL  &  00. 

SPRINGFIELD,    I    or  110    LIBERTY  ST.. 
OHIO.  I       NEW   YORK  CITY. 


AlsL,  SIZ£S 

AND 
QXJAMTIES 


MICA 

For  Electrical  Parposes. 

EUGENE  MUNSELL&  GO., 

218  'Water  St.,  New  'X'ork. 


rHETuHHLRBHASS  Works 

LA5ALI£AVE 
CHICAGO. 


MAKE 

ANYTHING 
In    BRA55 


LONG  LIFE, 

High  Efficiency, 


A  CONSTANT 


And  Beautiful 
LIGHT. 


The  SUNBEAM  is  a  SUCCESS. 

THE  SDNBEAM  INCANDESCENT  LAMP  CO.,    CHICAGO,  ILL. 


EMPIRE  CHINA  WORKS, 

144  to  156  Green  St.,  Green  Pout,  Brooklyn,  E,  D„  N.  Y. 
HARD  PORCELAIN   ELECTRICAL  SUPPLIES, 

INCLnDINQ 

Switch  Basen.  C'nt-Oat  Boxo«.  CleatH.  Circalt  Breakers. 
Bashlnss.  Knobs  and  other  Insulators. 

The  body  of  onrKO'iris  iB  made  non-condnctive.  Our  ware  iB  the  moat 
denBe  and  is  coneeqiiently  Ihe  most  non-abBorbent  tbut  '■an  be  prodaced, 
being  thoTRUa  BARD  PO-CELAIN. 

WILLARD   L.  CANDEE,  I  „     ,  ,,  P.  CAZENOVE  JONES, 

H.  DURANT  CUEEVEK,  f  BnBlneBS  ManaRore.  h„p,,  „(  pjctorlee. 

•i>xzx]  xisrrc^Em.Jsr.A.'nc^x^.A.jLM 


(I.IMITHn.) 


X3    I»o-x-lx-    Ho-wp-,    ^Jo-co-    "STorlx.. 

INSULATED  WIRES  and  CABLES, 

BLECTRIG  LIGHT,  TELEPHONE  AND  TELEGRAPH, 


^m^i 


f TRADE  MARK 


AKUIAI,,      .SUlIMAItlNE      AND      UNDEK- 
GKOIJNI)   II.S1!;. 

Awarded  a  Gold  Modal  at  Iho  Paris  Exposition. 

HOI.i;   MANIJPACTinU'.llfl  OB* 

CANDEE  AERIAL  WIRES.      MANSON 

PROTECTING  TAPE.     OKONITE 

WATERPROOF   TAPE. 


BBAIVCnKSI:    €lilfli(to,    rlllliulxlpllln.  Ilo«tmi,  Hun  l'riiiirl«ri.,  (Iillt:liilliill,   I 
Omalifi,  nllniienpolN,  Ht.  I.oiiIh,  KiiiintiH  Oily,  London,  Hoiitli  Amurloa, 


iillHvlIln, 


"\7\7".A.Kr^PE3I>. 

A  thoroughly  cctmpetent  Electrical  Engineer  of 
long  experience  desires  a  position  as  superintend- 
ent; isable  to  deelgn  and  construct  arc  and  Incan- 
deecent  dynamos  and  motore,  automatic  regala- 
tore,  arc  lamps,  and  all  details  of  an  electric  light 
sya'em;  la  well  up  In  insIaHatlon  work,  and  can 
push  things.    Addre^B  **J,  R,  '• 

Care  Westebn  Electrician. 


The  Electrical  Coniinisskon- 
ers  of  the  District  of  Colnnibia 

invite  communications  from  firms  interested 
in  electric  cables,  conduits,  subways,  etc. 
Also,  upon  the  subject  of  municipal  electric 
lighting,  electric  transmission  of  power,  etc. 
Communications  received  until  March  r,  1891. 
Personal  interviews  cannot  be  granted  at 
present.  Address,  Electrical  Commission, 
Room  30,  District  Bldg.,  Washington,  D.  C. 


BELL  HANGERS' AirENliON!! 


The  Walter  Hay  Manufacturing  Co.  are 
making  a  new  Electric  Bell  and  Annunci- 
ator. Prices  cheapeit  on  earth.  Write 
for  Catalogue. 


18-30  W.  Randolph  St.. 


CHICAGO,  ILL. 


Mkiil  M  Meial  lool  Co., 

H.  H.  HIPWELL,  Prop. 

iWfrs.  Of  Electric  Specialties  of  Every  Variety, 
TOOLS,  DIES,  Etc. 

202, 201  &  206  Robinson  St., .  -  Alleglienj,  Pa. 


WASTED— A  position  by  an  Elec- 
trical Engineer,  thoroughly  posted  on  the 
Edlton  and  Thomson  Houston  Systems,  to 
take  charge  of  construction  work,  or  to  act 
as  salesman. 

Address  "  I1VSITI.ATE," 
Care  Western  Electrician. 


F0REE(4a}BAIN, 

84  MARKET  ST.,  CHICAGO, 

Elect  vical  Expert^ 

DESIGNER  AND  MANUFACTURER. 

Special  and  Experimental 

MACHINERY. 

Large  Dynamos  and  Motors  for  Special  Work 

built  to  Order.    Coal  Mining  Haalago 

a  Specialty. 

ELECTRIC  LIGHT  REPAIRING. 


lURE  ALUMINUM 

IN 

Castings,  ingots.  Sheets,  Rods, 
and  Wire. 

ALUMINUM  BRONZE 

IN 

Castings,  Ingots,  Sheets,  Rods  and  Wire. 

SEND  FOR  PRICES. 


THE  CLEVELAND  ALDMINOM  CO,, 

.MwaterBullilIng,  CLEVELAND,  O 


EDISON  LAMPS  REDUCED  TO  44  GTS. 

16  CANDLE  POWER  LAMPS. 

Lota  of  2.5  to  150  44  cents  each 

Lots  of  150  to  500 • 43  cents  each. 

Lots  of  500 40  cents  each. 

Other  sizes  In  proportion.     All  sizes  in  stock,  with  bases 

to  lit  any  make  of  lamps  or  sockets. 

Full  Line  OKONITE  WIRES  in  Stock.    Safest  and  best  ivire  made. 


Full  Line  of  Edison  Soclcets  and  Appliances, 


STANDARD  ELECTRICAL  WORKS, 


CINCINNATI, 
OHIO. 


INCANDESCENT  LAMPS. 

so  ^ro   110   ■voxjTs. 
TO  FIT  STANDARD  SOCKETS. 


THE  BUCKEYE  ELECTRIC  CO., 

P.O.Box  123,      CLEVELAND,  OHIO. 


WRITE  FOR  CIRCULAR. 


CHICAGO  OFFICE,  182  Jackson  Street. 


ROOT'S  Water-tube  Boiler. 


ROOT  SECTIONAL  SAFETY  BOILER. 


SAFE.      ECONOMICAL.      DURABLE. 

AN  EXCELLENT 

Electric  Plant  Boiler. 

Adopted  by  the  Edison  Electric  Llgtit 
Companies  at  Pliiladclpliiu,  Dotroit.  St. 
Paul,  ColiimbuH  and  Cincinnali;  al:0  tlio 
Bruf'li  lOlectric  Light  Co.,  of  Loiiisviilo, 

audolhere. 

Abendroth&RootMfg.Go. 

28  Cliff  St,  New  Yorl<. 

BRANCHES:  lioalon,  Phlladelpbli,  New 
OrldaDB,  DillaB,  Rochester,  Clnclonatl  and 
Chicago. 


^'^  CROCKER-WHEELER 

PERFECTED  MOTORS. 

V4'ry  Slow  .S|io<mI— Full    I'««er— r«-rr<.M't  Itctrtiliilluil 

I'oiBvd     KIoIiIh,     Let     Into     IliiKr -.Scir-Oiliiiy: 

JiuarlnKH-Hvlf-Cciiti-riiii;  lt<-ai'f  i)u:k  -All 

Sl/.VH     Ilotli  Art'itiHl  liH-iiiuU-st't.'^iii 

—For  All    I'owri-  I'liriioHCH. 

Ackiiowl«dKOil  l)y  ttio  l^cftilliiK  MaiiiifarlurliiK  Ciiini)niilcH  In  Im 

THE  MOST  PERFECT  MOTOR  MADE. 

Eltlmatet  and  Plans  Furnished  tor  Electric  Power  Equip- 
ment. 

rOHHKHrONDKNCIi:    INVITIOD. 

430-432  WEST   UTH  St.,    NEW    YORK 


H.  H.  WIIKKI.KK, 

ProHhlont. 


F.  B.  CROlMvlClt, 
VIco-l'rcBt. 
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Established  in  1861. 

E.  BKGGOT, 

WHOLESALE  AND  RETAIL  DEALER  IN 

ELECTROLIERS, 

COMBINATION 

GAS  AHr  SLECTHIC 

FIXTURES. 

ELECTRIC  AND  GAS  GLOBES, 
SHADES,  Etc.,  Etc., 

171  E.  ADAMS  STREET, 
CHICAGO. 


-BRANCH   STORB- 


2134  Michigan  Avenue. 


C.  B.  HOLMES,  WM .  C.  NICHOLS, 

Pleat.  &  Qenl.  Mgr.         Secretary  ik  Treasurer. 

G.  W.  GRIFFIN, 

SaperiDtendent  of   Conetrnctlon. 


■riEEx: 


HazeltOD 
Tripod 
Boiler. 


Is  the  quickest 
generator  of  steam, 
needs  less  repairs 
than  any  other,  and 
IS  the  most  eco- 
nomical boiler  in 
use. 

ADDRESS 

hM  Irijoi  toiler  Co., 

170  TWEKTV-SECOBD  ST., 
CHICAGO,  ILL. 


!r.is°=« 


MAP  OF  THE    UNITED    STATES. 

A  large,  handsome  Map  of  the  United  States, 
mounted  and  suitable  for  office  or  home  use, 
is  issued  by  the  Burlington  route.  Copies  will 
be  given  free  when  it  can  be  done  without  ex- 
pense for  transmis  >ion  ;  or  they  will  be  mailed  to 
any  address  on  receipt  of  six  cents  in  postage  by 
P.  S.  EuSTJS,  Gen'l  Pass.  Agent  C.  B.  &  Q.  R. 
R.,  Chicago,  111. 


BLECKERT  &  NELSON 

MANUFACniKEBS  OP 

Electric  Li£lit  and  Combination  Fixtures, 


StJlwell's  Patent  Live  Steam-Feed  Water  Purifier. 

Removes  all  Impurities. 

Entirely   prevents   SCALE    in   Steam 
Boilers.    Catalogue  on  application. 

^  STILWELL  &  BIERGE  MFG.  CO., 

DAYTON,  OHIO. 

CHICAGO  ELECTRIC  MFC.  CO., 

73  IF.  Jachson  St.,  Chicago,       J.  D.  Clayhorn,  Mar. 

Makers  of  all  kinds  of  ELECTRICAL  APPARATUS. 

FINE  INSTRUIVIENT  REPAIRS.       DEVELOPIVIENT  OF  NEW  INVENTIONS. 

Vglcanlte  Insnlatlns  Material  in  Slieeta,  Bods,  Tubes,  CUT  TO  OJBI>£R. 


VIA  THE  ERIE 

Is  the  way  yonr  tickets  to  Providence  shonid  read 
when  yon  go  JCaat  to  attend  the  Convention  in 
Febraary.  Ry  this  ronte  you  can  secure  through 
sleeping  cars  to  Hew  Ygtb.  from  Chicago,  ClDcin- 
nati  or  Cleveland.  The  Dining  Car  service  via 
thifl  line  is  operated  by  the  Pullman  Palace  Car 
Co.  Vestibnle  Limited  Train  service  without 
extra  charge.  Call  on  or  write  the  Erie  Agents 
and  secare  their  rates  before  you  decide  to  go  via 
any  other  rente. 


HENRY  HUTTON, 

CoDBolting  and  GoDtractiog  Eicctrlcal  Engineer. 

COMPLETE  ELECTRIC  LIGHT 

AND  POWER  PIjANTS. 

MINING  AND   SPECIAL  MACHINERY. 
SLA.NUPACTUKEBS''  AGENT. 


i-OOlVE^ 


-^T^-A-s:^ 


We  make  a  ppecial  tv  of  f  ornlehlng  the  trade  vrith 
Electric  Brackeie,  Electroliers,  Poitables,  Com- 
bination Brackets,  end  email  fixtures  of  all  kinds. 
Being  mannfactarere  we  can  give  lowest  prices. 

OFFICE  AND  FACTORY ; 

85  and  87  FIFTH  AVENUE,  CHICAGO,  ILL. 

Send  for  New  DeBcriptive  Circulars. 


ELECTRIC         "'^-  Mclaughlin. 

RAII  WAV  1^ ^6^^s*  Experience. 

I  I  PUT  A  Pioneer  iQ  the  Bnsineea. 

DnU/CD      Itepairs  and  Parts  for  alt 
AND  KUWtn.  Sjstems. 


48,  50  and  5S  NOBTH  ClilNTOK  ST., 
CHICAGO,  ILL. 


GEORGE  P.  BARTON, 

LAW   OFFICE, 

325     DEARBOEN    STREET, 
CHICAGO,  ILL. 

Patent    and    Trademark   Cases, 


THE3     KTESTTIT     O.A.X=<.X3 


CONSTANT  CURRENT 

(-A.H.O) 

MOTOR, 

The  9l0Ht  KcononilcDl    Arc   motor 
llanufactared. 

NO  BELTS, 

NO  COG  WHEELS, 

NO  FRICTION. 

A  Positive  Quick  Acting  GoyernoT. 


Agents  Wanted  in  allthe  Prin- 
ci/ial  Cities: 


The  Card  Electric  Motor  &  Dynamo  Go,, 

Cor.  Second  and  Plum  Streets,  CINCINNATI,  OHIO. 


=1^*^. 


SPEAKid  TUBES  M  WHISTLES 

Oral,  Electric,   Pneumatic,  and  Mechanical 

ANNUNCIATORS  AND  BELLS, 
W.  R.  OSTRANDER  &  CO., 

2  1 ,  23  and  25  Ann  St.  New  York. 

Factory,  1461  and  1463  DeKalb  Ave.,  Brooltlyn,  N.  Y. 
"  Send  for  New  Catalogue,  out  August  1st. 


LEVER  UP-SHOws  eiL  dropping. 


LEVER  DOWN    SHuws  oil  stopped. 


_>S  PATENT  IMPROVED 
for  DYNAMOS  and  HIGH  SPEED  ENGINES. 


^^"^  GUARANTEED. 


AUTOMATIC,  UNIQUE  STYLE, 

DURABLE,  EFFICIENT.  I       OILER 

Send   for  Special   Circular  ond    F'rice    List.      ^=».cidress 

THE  -MTSd.  POAftTELL  CO.  CIIsrCIIirTA.TI,  O. 


THE  MILLIKEIM  PATENT 

ELECTRIC  RAILWAY  POLE. 


-MANUFACTURED   BY- 


IVIIXalilKZSN  BROS., 


No.  65  LIBERTY  STREET, 
NEW  YORK. 


No.  69  DEARBORN  STREET, 
CHICAGO. 


standard  Side,  Center  and  "Pnll-Off'  Poles.  Special  Attention 

Given  to  Insulation.    Special  Poles  of  any  .Reqaired 

licngtli,  or  to  Stand  any  Strain  Made  to  Order. 


Adopted  by  all  the  Leading  Roads  and  Recommended  by  tlie  Best  Engineers. 

In  use  in  the  followine  cities:    NEIVABK,  BUFFALO,  JEMSEY  CITY 
PATERSON,  TKOY,  PITTI^BCKCIH,  HAIHU.TOIV,  O.,  ETC. 

Over  6,000  Ordered  in  tlie  Last  3  Montlis, 
0RDBR8  FOR  STANDARD  POLES  FILLED  FROM  STOCK. 

WRITE    FOR  PARTICULARS. 


ELECTRIC  LAMPS. 

1-2  to  36  Candle  Power. 

For   use  with  Batteries  or  Dynamos. 

3  to  40  Volts. 

We  Will  Send  Free.  Catalogue  E, 

Which  sliows  prices  of,  and    experiments    with 
Edison  Lamps,  and  gives  directions 

How  to  Make  a  Cheap  Battery 

And  how  to  operate  them.     Any  intelligent 
operate  these  batteries  and  lamps. 

EDISON  LAMP  COMPANY,  Harrison, 


January  24,  1891 


WESTERN     ELECTRICIAN. 


VICTOR  TURBINE  WATER  WHEEL 

The  attention  of  ELECTRIC  COMPANIES  is  called  to  this  CEL.!:. 
BRAXED  WATER  WHEEL  as  particularly  adapted  to  their  use, 
on  account  of  its  remarkably  steady  motion,  Iiicrh  Speed 
and  ^reat  Efficiency,  and  larjre  Capacity,  for  its  diameter, 
being  double  the  Po>ver  of  most  wheels  of  same  diameter.  It  is  used  by  a 
number  of  the  leading  electric  companies  with  great  satisfaction.  In  the  econom- 
ical use  of  water  it  is  wiiliout  an  an  equal,  producmg  the  highest  per  cent,  of  use- 
ful effect  g'uaranteed. 

!SESfI>  FOB  CATALOGUE  AND  PARTIClIIiARS. 

Our  Horizontal  "Victor"  is  highly  recommended,  as  no  geai2  are  required, 
and  it  can  be  belted  directly  to  dynamo. 

The  accompanying  engraving  represents  a  pair  of  12-inch  VDCTOR 
XURJBli^ES  arranged  on  a  horizontal  shaft  with  Cast-iron  Flume,  Draft 
Tubes,  End  Bearings  for  Shaft,  and  Driving  Pulleys  complete,  all  mounted  upon 
a  substantial  cast-iron  bed  plate.  The  entire  arrangement  is  very  complete  and 
strictly  first-class  in  every  particular.  We  are  now  prepared  to  furnish  Victor 
Turbines,  either  single  or  in  pairs  on  horizontal  shafts,  and  where  the  situation 
admits  of  their  use.  we  recommend  them. 

STILWELL  &  BIERCE  MFG.  CO.,  •  DAYTON,  OHIO. 


y^T  A^D1^  /^ADRONCCMAKersof  high -grade 


SYNOVIAL  DYNAMO  OIL. 

SECOND  TO  NONE. 

Free  from,  ^m  or  adds.    Ey  refiltering  can  be 
used  continually.    Adootedby  the  largeat  Blec- 
tric  Plants  of  the  Weet! 
S.  TAUSSIG,  Agt.,    45  River  St.,  Chicago. 

Write  for  Prices  and  Samples. 

COWLES    PURE    ALUMINUM, 

SI. 25  per  pound,     (^lalily  guaranteed  equal  to  any 

on  the  market,    Mannfactured  by 

The  Cowles  Electric  Smelting  &  Aluminum  Co., 

LiOckport,  N.  Y, 

^lao  manafectnreranf  CowIcb  A Inminnm  Bronze, 
Cowles  Alnminum  Braas.  CowIpk  Silver  Bronze, 
Cowiee  SiliroQ  Bronze,  Cowlee  Alumlnora  Iron 
Ingots  and  Castings.      Correepondence  Solicited. 


HARRISON  CONVEYOR 

FOR  HANDLING 

Grain,  Goal,  Tan  Bark,  Seeds,  Etc. 

Will  convev  all  bindB  of  trrain  without  mixing. 

Will  Ciirry  tivo  differeiu  kinds  of  miiierlal  in  op- 
posite directions  at  the  same  time. 

Will  convey  One-Hundred  and  Fifty  Tons  of  Coal 
per  hour.  Made  of  W  rou^htlron  and  Steel.  ?pnd  for 
IllUB.  Catal'ic.  BOKDKX  A  SEI-I.ECB.  CO.» 
IS  and  an  L.n.U.e;  Mi   .  «^hlciuro.  111. 


Yon  mate  a  mistake  if  you  don't  buy  Electrical 

Siappliee  from  J*'.  &  F.,  Clevelaad,  Ohio. 

Send  for 

the  lateet 

"Lif't  of  Bargains 

for  Bell  Hangers" 

and  "rock  bottom  prices"  on 

Uledical  Batteries. 

We  nndersell  all. 

Addreee 

Fletcher  &  "Fletcher  Electric  Co.,  Cleveland,  O. 

Mention  this  p.'^per  if  you  want  bottom  pricee. 


WM.  S.  TtTENEB. 


J.  LESTER  WOODBBTDQE, 


mrOODBRIDGE  <£  TURNXSR^ 

Electrical  Engineers  and  Contractors. 

COaiPIiETB  EmJIPMBST  OF  BLECTBIC  BAII.WAY8. 

Steam  Plants  lor  Electric  Light  and  Power.  Arc  and  Incandescent  Lights  Installed. 

Designs  and  Bstimates  Submitted. 

"74  Oor-tl«,xica.t  Stireet.  IPTo-c^r  ■yoi-lat. 


Onel5-light  50  Tolt 
One  25-light  50  Tolt 
One  50-light  50  volt 
One76-light  110  Tolt 
One  100-light  110  volt 
0nel50-light  llOrolt 
Including  Lamps  and 


Dynamo 
Dynamo 
Dynamo 
Dynamo 
Dynamo 
Dynamo 
Holders. 


I.  W.  COLBURN  &  CO.. 

FITCHBURC,  MASS. 


UMINAR  FIBRE 

A  perfect  substitute  for  Hard  Rubber  for  insulating  and 
mechanical  purposes.  Thoroughly  homogeneous,  and 
practically  indestructible.  Furnished  in  sheets  and  tubes 
of  various  lengths  and  thicltnesses.  Can  be  cut,  turned 
or  drilled  into  any  desired  shape.  Will  take  a  very  high 
degree  of  polish.  Is  also  a  perfect  bearing  for  light  run- 
ning machinery. 

LAMINAR  FIBRE  GOODS  CO., 

180  Summer  St.,  Boston,  Mass. 


Incandescent  Lamp  Co., 

l9l2--l9l4  0liveStreet,  SlLouis,  Mo.. 

MAKHPACTrBEKS    OF 

INCtNBESEEHT  LAIMPS. 

Lamps  Made  to  Fit  any  Socket. 


Send  ns  a  trial  order. 


Satisfaction  Guaranteed. 


0x3.1^   IVXO'Xiii.fa.ot^ux'ox-s   of  3E»-u.r©    Ooi^i^or   Toniioorool,  for 

Brnsh  Copper,  Cominutator  Bars,  Copper  Wire,  Gear  Pinions,  Trolley  Wheels,  Bearings. 


General  Offloe  and  Faotory,  NORTH  EAST,  PA. 
Faitem  Sslea  Offloe.  35  Broadway.  NE'W  YORK. 


'Western  Salea  Offloe,  225  Dearborn  St.,  CHICAGO. 

North  Western  Salea  Agent.  O.  'W.  'Williama.  DETROIT.  MICH. 


,    BOOTH    &    HAYDEHS, 

FACTORIES:   WATERBDRY,   CONN. 

MAWrFACTUKEIM    Of 

BARZ:  AND  INSUIiATEO  ITITIRZ:. 

Underwriters' Copper  Electric  Light  Line  Wire,  handsomely  finished,  highest  conductivity.     Copper  Magnet  Wire,  Flexible  Silk,  Cotton  and   Worsted  Cords 
for  Incandescent  Lighting.     Round  and  Flat  Copper  Bars  for  Station  Work.     Insulated  Iron  Pressure  Wire. 

PATENT     K.  K.      UNEWiRE 

For  Electric  Light,  Electric  Railways,  Motors,  Telegraph  and  Telephone  Use. 

AGENTS  FOR  THE  WASHINGTON  CARBON  CO.,  CARBONS  FOR  ARC  LIGHTING. 

THOS.  L.  SCOVILL,  New  York  Agent, 

26  PARK  PLACE,  NEW  YORK. 
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C.  8c  C.  ELECTRIC  MOTORS. 


The  only  motors  in  which  the  mag- 
netic circuit  forms  a  perfect  circle 
around  the  center  of  the  armature 
shaft,  thus  making  the  most  compact 
and  efficient  form  of  machine  that 
can  possibly  be  devised. 


One-eighth  H.  P.  to  fifty  H.  P.  In  stock. 
Over  10,000  motors  in  actnal  operation. 


r».A.Kr  o-cxa7i^iTS. 


Electric  Blowers  for  Ship  Ventilation. 

Motors  for  Hoist  and 

Mining  Tramways. 


Equipment  0I  Machine  Shops,  Print" 
ing  OfTices,  Factories  and  Entire 
Buildings  with  Electric  Power. 


SEW  EHGLiSD  OFFICE,  63  Oliver  St.,  BOSTON.      PHIL5DELPBIA  OFFICE,  38  S.  Fcnrtli  St.     CHICAGO  OFFICE,  Phoenix  Bnilding, 


C.  &  G.  ELECTRIC  MOTOR  CO.. 


402  AND  404  GREENWICH  ST., 


TMT.  E.  T^SATHERPROOF  VTIRE. 

We  quote  from  a  letter  received  from  a  well  known  expert,  regarding  recent  tests  of  the  leading 
weatherproof  wires  now  on  the  market. 

"We  have  tested  the  samples  of  wire  handed  us,  and  make  the  following  report,  the  size  of  the 
wire,  length  of  pieces,  and  the  immersion  being  exactly  the  same  in  all  particulars." 


RESISTANCE   OF    INSULATION. 


Sample. 
No.  I. 
No.  2. 
No.  3. 
No.  4. 
No.  5. 
No   6. 


On  Immersion . 

28,000  megohms. 

93         megohms. 

7  megohms. 

.46   megohms. 

3.5      megohms. 

2,8      megohms. 


Afler  24  hours. 

130,000  ohms. 
960,C0a  ohms. 
900,000  ohms. 

65,O0O  ohms. 

83,000  ohms. 
7,000  ohms. 


48  hours. 

80,000  ohms. 

320,000  ohms. 

800,000  ohms. 

2,856  ohms. 

O  ohms. 

4,000  ohms. 


96  hours. 

27,586  ohms. 

lO,00O  ohms. 

500,000  ohms. 

1 ,600  ohms. 

O  ohms. 

1,666  ohms. 


144  hours. 

25,000  ohms. 

1 ,363  ohms. 

272,727  ohms. 

I,000  ohms. 

O  ohms. 

1 ,071  ohms. 


Sample  No.  3  is  our  improved   weatherproof  wire,   and   we  guarantee   it  the  equal,    if  not  the 
superior,  of  any  other  wire  of  like  character.      Prices  on  application. 

WESTERN  ELECTRIC  CO.,  Chicago-New  York. 


The  New  American  Turbine  Water  Wheel. 


PAETIOULAELT  ADAPTED  TO  DEIYING 

ELECTRIC  LIGHT  AND  POWER  STATIONS, 

On  account  of  its  high  efficiency  at  all  stages  of  g^te,  steadiness  of  motion  and 

easy  working  gate,  the  construction  of  which  makes  it  the  most  ssnsi- 

tive  to  the  action  of  a  governor  of  any  wheel  on  the  market. 


Orun    rnp    PATAI  flPIIF   Il^stratlng  various  styles  of  setting 


on  both  vertical  and  horizontal  shaft. 


THE  DAYTON  GLOBE  IRON  WORKS  CO., 


SUCCESSORS  TO 

STOUT,  SIIIiLS  &  TEMPLiE, 


DAYTON,  O, 


WE  ARE  HEADQUARTERS  IN  THE  WEST 


SEND  FOR  OUR  NEW  AND  COMPLETE  CATALOGUE. 

Electrician  Publishing  Co.,  6  liaakeside  l^ldg.,  Chicago,  III. 


ELECTRIC 
LIGHT 

SUPPLIES. 


The  Empire  City  Electric  Co., 

15  and  17  DEY  ST.,  NEW  YORK. 


'BYJAJ,  SHULT 


iBEli? 


I^ULTz  Belting  (^: 

;^-^6v>;i^   ^ai\lifaeturers  of 


H|l'     Nl 


5</v 


s?>v 


(9 


ALL  LEATHER 

'NOmONRODORHINGCOLDSIYLE 
LEATHER  LINKAND  IRON  ROD  BELT, 
AND  R0PETRftN5MISSION  SUPERSEDEO  ■ 


jj'a 


[3%^ 


\ 


OUR^     , 

ELTlHCi5- 


YOUR  POWER. 
YOUR  BELTS. 
YOUR  MONEY. 

BY  COVERING  YOUR  PULLEYS  WITH 

SHULTZ  PATENT 

LEATHER  PULLEV  COVERING, 


IiUA>ICUK»: 


I  lill  SuinliuT  SI,,  111. si, 111,  m;i»B  ;  -.'SS  roiin  SI,,  Now  York  City 
I  la'J  tJ.TIilrdSl.,  riilluJol|>lilu,  I'a. ;  liO  W.  Monro    


m 


[R;AWHlDElAp£LEATriER- 

dPipker  Leather- 
;;Vt:'ch'i^^.o.  I  St.  Louis,  Mo. 
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THE  EVANS  SYSTEMSf  DRIVING  DYNAMOS. 


Running  constantly  since  November,  1889. 


We  guarantee  less  pressure  on  the  bearings  for  ttie 
same  power  tlian  wilti  ordinary  belting. 


Jamestown  Electric  Light  and  Power  Company, 

Jamestown,  N.  Y.,  Feb.  i,  1S90. 
EVANS  FRICTION  CCNE  CO..  85  Water  St..  Boston,  Mass.: 

GENTLEMEN: — I  take  pleasure  in  replying  to  your  rrquestthat  I 
should  give  you  my  experience  relating  to  the  use  of  the  Kvans  Fric- 
tional  Pulley  for  the  driving  of  dynamos.  On  the  T4th  day  of  November 
last,  we  commenced  the  use  of  your  pulley  on  a  Thomson-Houston  L. 
D.  Arc  Dynamo,  and  afier  two  and  one-half  months' trial  I  can  assure 
you  the  test  has  been  most  satisfactory  to  us.  We  have  recently  placed 
a  No.  7  Brush  Dynamo  on  ihe  opposite  side  of  the  same  f!y  wheel :  both 
machines  are  running  perfectly.  The  great  advantage  derived  is  in 
being  able  to  throw  any  machine  in  or  out  of  gear  without  interference 
with  other  dynamos  running  from  same  shaft.  It  has  many  other  ad- 
vantages to  recommend  it,  namely:  There  is  positively  no  slipping  of 
belts,  economy  of  space,  also  economy  in  cost  of  belt.«.  The  bearings 
have  less  pressure  than  those  operated  by  the  usual  method.  I  consider 
your  system  a  success,  and  were  we  to  build  another  station,  we  would 
place  an  Evans  Friction  Pulley  on  each  and  every  dynamo.  I  have 
much  pleasure  in  recommending  your  system  to  the  management  of  all 
Electric  Light  and  Power  Stations. 

CHARLES  W.  GRANT,  President, 
Jamestown  Electric  Light  and  Power  Co. 


EVANS  FRICTION  CONE  CO.,  85  Water  St.,  BOSTON. 
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ST.  LOUIS  ELECTRICAL  SUPPLY  CO., 


403  NORTH  EIGHTH  STREET, 


ST.  LOUIS,  MO. 


Habirshaw,  Safety,  and  K.  K.  Wires;  Poles,  Cross- Arms,  Pins,  Brackets  and  Insulators. 
Electric  Railway  and  Electric  Lighting  Supplies  of  all  descriptions. 


iMt 


V^Ai.'-- 


CABLES  OF  ALL  KINDS. 

UNDERGROUND  CONDUCTORS. 

LEAD  COVERED  TELEPHONE  CABLES. 

WEATHERPROOF  AND  UNDERWRITERS'  LINE  WIRE. 

COPPER  AND  BRONZE  TROLLEY  WIRE. 

MAGNET  WIRE. 


MANUFACTURED  BY 


JOHN  A.  ROEBLING'S  SONS  CO., 

Warehouse,  171  and  173  Lake  St.,  Chicago,  111. 


ERA! RED |5^  REWOUND  ^^^  '^  -^  '-'  '  '  ' 

^  Jones  DiV>s-ttECTHic^Gr  ciNcir^NATi,  ohio. 
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PECKHAM'S  IMPROVED 

CANTILEVER  MOTOR  TRUCK. 


EQUIPPED    WITH 


'' Beckham's  Patent"    Interchangeable     Wheels,    Safety  Life    Guards,    Track 

Brakes     Ice    and    Snow  Scraper,    Pendulum  Motor, 

Hangers  and  Rubber  Capped  Springs, 

WARRANTED    TO    PREVENT    OSCILLATION    OF    CARS. 

The  Strongest,  Safest  and  Most  Efficient  Motor  Truck  in  Use. 

For  Descriptive  Circulars,  Price  I<ists  and  Testimonials,  Apply  to 

THE  PECKHAM  STREET  CAR  WHEEL  &  AXLE  CO.,  u^Trdl 

THE  ELEKTRON  MFG.  CO., 

79  and  81   Washington  Street,  Brooklyn,  N.  Y. 

JIANlJFACTrRERS    OF 

Perret  Electric  Motorsi  Dynamos 


I.AMINATED  FIEIiD  MAGNETS,  HIGH  EFFICIENCY, 

LOW  SPEED,  FULL  POWER. 


Motors  of  any  size  for  any  purpose.  Factories  equipped  throufihout  with  Electric  Power, 

Isolated  Plants  for  Incandescent  Electric  Lighting, 


CHICAGO.  ILL.,  C.  M.  Barclay,  205  Canal  St.  BALTIMORE.  MD..  W.  W.  Donaldson.  21 5  N.  Calvert  SI. 

WASHINGTON,  D.  C,  J.  U.  Burketl  &  Co.,  1409  N.  Y.  Ave.  ST.  PAUL.  MINN.,  F.  J.  Renz.  327  Minnesota  St. 


Perretson.  P.  Motor,  Spued  KO.WclRlitl, 300  lbs.         NEW  ORLEANS,  LA.,  George  Baquie,  140  Gravier  St. 


PHILADELPHIA,  PA.,  Cleverly  Electrical  Works.  1018  Chestnut  St. 


THE  CONNECTICUT  MOTOR  CO 


OFFICE  AND  WORKS; 


■P 


PLANTSVILLE,  -  -  CONN. 


CONSTANT    POTENTIAI. 

Electric  Motors  and  Generators 

1-2    TO    SO    HOHSS    FOVU-EPi. 
FIUMT.CI'AIS!!»  tVOKKMAniiiilllP  AN»  ]II«I[  KrFICIKNVV'. 


NEW  VOBK,    127  Flllh  Avo. 
HARTFORD,  14  Slalo  St. 


BOSTON.  32  Oliver  SI. 
ST.  LOUIS.  823  Locust  St. 


PHILADELPHIA,  17  W.  Sixth  SI. 
CHICAGO,  302  Insurance  Exch,inge  Building 


COIIKBHPONDENCB  SOLIOITiiD  WITH  CKNTKAL  STATIONS  ANll  INDIVIDUAL  USERS. 
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IMMENSE   STOCK!! 
BOTTOM    PRICES!! 


Electrical  Supplies 


■OF  ALL  KINDS. 


THOMSON-HOUSTON 


40S    db    40S    SIT=tT  ■ES'Sr    SI? 


OUR     POI^ICV: 


First  Class  Goods,  Small  Margins  and  Quick  Delivery. 

Grimshaw  White  Core, 
Holmes,  Booth  &  Hayden's  'K.  K." 
Underwriters'  Line  Wire  &  Mapet  Wires. 


FULL  LINE  OF  PORCELAIN  GOODS. 


'ELECTRIC  BLOCK",  siblTyVLt  ST.  PADL,  MINN. 
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THE  BUTLER  HARD  RUBBER  CO., 


-  POSSESS  S1TPEBIOR  ADVAKTAeBS  IX  THE  DIANUFACrURE  OF 


Especially  in  articles  adapted  to  electrical  industries,  having  obtained  the  solei-ight  to  manufacture  HABD 
RUBBEH  under  the  valuable  Patents  granted  to  WILLIAM  KIEL. 

All  operations  of  sawing,  cutting ,  turning  and  polishing  our  new  standards  of 

OHEET  R  ^^  D  AND  TURIN^^  can  be  performed  with  a  large  reduction  in  the  ■wear  andtear  of  tools,  and  considerable  saving  of  labor. 
**  ■  ■  ^  ^  ■  J  "^  ^^  *^  ^  ■'■  ■^  ■  **  **  ■  ■"  ^^  Our  new  standards  are  of  a  ricber  black  throughout,  not  subject  10  change  in  color,  are  tougher  and 
more  flexible,  do  not  become  brittle  ■with  age,  and  have  been  tested  and  approved  by  the  leading  electrical  companies  of  the  United  States.  In  addition  to  these  ad- 
vantages, ■we  also  offer  advantages  in  prices. 

THE  KIEL'S  PATENT  HARD  RUBBER  CELLS  FOR  STORAGE  AND  PRIMARY  BATTERIES 

still  remain  the  most  satisfactory   and    cheapest   in   the  market,  nneanaled    for    strength,   durability,  insulation  and    resistance    to   acids. 

HARD  RUBBER  GOODS  OF  EVERY  DESCRIPTION  MANUFACTURED. 

Correspondence  solicited  from  all  manufacturers  and  dealers  in  electrical  machinery  and  supplies. 

FOB  SAI.B  Bl*  THE  CEKTBAX  EXiECTBIC  CO.,  GHICAGO. 


THE  STANDARD  GARDON  CD., 


CLEVELAND, 
OHIO. 

Manufaoturers  of  Electpjc  Light  Carbons  and 'Battery  Material. 


-rngg'T^  :b3i,ts=iit:e!t>  issv. 


FRANKLIN  S.  CARTER 

CHAS.  M.  IVILKINS.         [-TkADIHQ  AS 

E.  WARD  WILKINS 


i—  PARTRICK  &  CARTER  CO., 


MANUFACTURERS  OF   AND  DEALERS  IN  EVERY  DESCRIPTION  OF 


E^leotrical  ^tApplie^. 


8OJLE    PBOFBIETOBS    OF    THB 


NEW  PATENT  NEEDLE  ANNUNCIATORS,  WITH  GUEST  CALL  AND  FIRE  ALARM  SYSTEMS. 


We  make  a  Specialty  of  Supplies  for  Hotel  and  Hoase  Work. 


125  S.  Second  St.,  Philadelphia,  Pa. 


Catalogues  and  Discount  Sheets  will  be  sent  to  those  in  the  trade  upon  receipt  of  application  and  business  card. 


W.  N.  HoBiET,  Pres't. 


L.  O.  Madddx,  Vice-Pres't  and  Treaa. 
J.  C.  HoBAET,  Sec'y. 


J.  H.  ErcKBRSHoyif,  Snp^t. 


THE  TRIUMPH 

Economy,  Simplicity,  Durability,  Silence. 

i8  TO  300  HORSE-POWER. 

COMPOUND  AND  VALVELESS. 


Most  perfect  regulation  ever  obtained. 
NO  SMALL  PARTS  REQUIRING  REPAIRS. 

NO  ECCENTRICS.     NO  STUFFING  BOXES. 
NO  PISTON  RODS. 

INTERNAL  FRICTION  A  MINIMUM. 
ALL  PARTS  INTERCHANGEABLE. 

The  engine  l9  perfectly  balanced  and  eelf  contained;  all 
wearing  surfaces  are  exceptionally  large,  making  it  ihe 
most  perfect  liigh  speed  engine  built. 

THE  TRIUMPH  COMPOUND  ENGINE  CO.,  ..r^... 

21  I,  213,  215  and  217  W.  2nd  St.,  CINCINNATI,  O. 

FR'St^R  &  CHtLMERS    tqunts.  Salt  Lake  City,  Utah :  Helena.  Mont. 

Both  Advertiser  and  Publisher 
by  mentioning  the  WESTERN 
ELECTRICIAN  when  writing 
to  advertisers. 


Yoa  Will  Oblige 


THE  SCHUYLER 


-SYSTESlVn    OIF- 


ARC  LIGHTING 


CONTAINS  THE  FOLLOWING  IMPOKTAMT  FEATURES: 


Instantaneous  and  Automatic  Regulation. 

Self-Lubricating  Boxes. 

Ventilated  Armature,  proof  againsta  burn-out. 

A  Pure  White  Steady  Light. 

MSCHUYLER  ELECTRIC  CO., 

IVIIDDLETOWN,  CONN, 
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TRADE  MAEK. 


Okonite  and  Candee 


WRITE  TO  US  FOR  THEM. 
Dealers  in  Everything  XSIaZSCTRICAIx. 


Okoniie^andJ^anson  SOUTHERN  ELECTRICAL  SUPPLY  CO.,  Lomm,  ST.  LOUIS.  MO, 


DO  YOUR  LAMPS  BURN  OUT  TOO  SOON? 


fit 


a 


You  buy  the  wrona  kind 

A.  B.  C." 


INCANDESCENT  LAMP. 

SUPERIOR  qiJAXlTY. 

3IOBERATE  PRICE. 


A. B.C."  INSULATING  TAPE. 

Sockets  for  any  System. 

Switches  and  Cut-Outs. 


FOR   CHDEReROriVD   WORK. 


Electrical  Instruments. 


ALEXANDER,  BARNEY  &CHAPIN, 

TELEPHONE  BUILDING,  20  Cortlandt  St.,  NEW  YOPK, 


BERNSTEIN  ELECTRIC  CO. 


INCANDESCENT  LAMPS 


FOB- 


ARC-LIGHT  CIRCDITS. 

SIMPLE.   RELIABLE.   DTTRABLE. 

Tbe  only  sale  socket  for  series  lamps,  and  the  only 
socket  having  Insulating  material  for  the  outside 
parts.    Send  for  Illustrated  Catalogue, 

620   ATLANTIC   AVENUE, 


POND 


THE  BARNES  WATER  EMERY 
Tool  Grinder. 

It  has  no  pumps.  No 
valves.  No  pijiing'tn 
supply  it  with  w^ter. 
It  has  notliinff  to  gel 
out  of  order,  is  alway.s 
ready  for  use.  It  is 
as  easily  managed  as 
a  grindstone  nnd  will 
give*  vastly  better  re- 
sults. 

Snld  subject  tonp 
prnval.  Send  f..r  fuH 
de;icri])ii(in  iind  jirii  e. 

W.  F.  &  John   Barnes  Co.,  Rockford,  III., 

Address  No.  7G1  Ruby  Street. 


Barnes'   Patent 

UFHIGHI  DUILLS, 

20  U.  32  inch  swini,',  wUh  bolli 
worm  and  lever  feed,  self  feed 
■and  back-jjcared. 

Barnes'  Patent 
ENGINE    I.ATHE, 

15  inch  swinp,  C  foot  or  8  foot 
bed.  These  machines  are  made 
a  specialty  in  our  factory. 

They  have  advantagfcs  not 
found  in  other  machines  in 
Ihi:.  line.  It  will  pay  parties 
dtsirinirto  purchase  or  know 
iiu.ri.'  :ih(nil  these  machines  to 
send  ff.r  full  desrriplinn  ;m<I 
i.is   lo     W.    F.    &.  JOHN 

ARNES  CO.,  Rockford, 
III.,  Ad.lTL--^  Xo.76|Kiiliy  ^l. 


EIMCINEERINC  CO., 

ST.  LOUIS,  CHICAGO, 

KANSAS  CITY, 

OMAHA,  DALLAS,  TEX., 

SEATTLE,  WASH. 

ENGINES,  BOILERS,  ETC.,  FOR  DRIVING  DYNAMOS. 

COMPLETE  STEAM  PLANTS  CONTRACTED  FOR. 

ERECTED  READY  FOR  SERVICE. 

SPECIAI.TIES:— Ariuingtona  Sima  EnfrfneB,  Steel  Bollere,  Standard  Rocking  and  Sheffield 
Gratea,  Lowe  Heater,  Hoppea  Parifler,  Pond  Separator,  Blake  Pump,  Korting  Injector,  Etc. 

Send  to  the  Nearest  OfMce  for  Latest  Catalogue. 

PRIMARY  BATTERIES 

For  Household,  Experimental,  Scientific 
and  other  Purposes. 

JAMES  H.  MASON. 

MANCFACTTJRINGf  KLECTKICIAN, 


Office,  63  Broadway,  New  York. 
Factory,  I  I8-I20  Park  Avenue,  Brooklyn,  N.  Y. 

COMPLETE  PLANTS  FOR 
SMALL  STORES. 

Office  and  Domestic  Lighting. 

GREAT  IMPROVEMENTS. 


Oaarantoeil  ai,  representert. 

These  Batteries  are  in  practical  use, 
and  giving  perfect  satisfaction. 


JOHN  STEPHENSON  CO., 


I^ns^IT 


HfEMT   YORK. 


STREET   CARS 


-FOR- 


ELECTRIC  MOTORS 


ADAPTED  TO  ALL  SYSTEMS. 
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T~tH[:E: 


Thomson-Homston  Flegtbic  C!L 

TO  THE  OWNERS  OF  WATER  OR  STEAM  POWER: 

LONG   DISTANCE  TRANSMISSION   OF  POWER 

by  Electricity  is  now  successful  and  economical. 
A  greater  efficiency,  both  as  to  first  cost  and  operating  expenses,  is  guaranteed  than 

by  any  other  method  of  power  transmission. 
Electric  power  transmitted  for  any  purpose  and  to  drive  any  class  of  machinery. 
ELECTRICITY   IN    MINES  may  be  used  for  Hoisting,  Pumping,  Tram  Cars. 

Ventilation,  Drilling,  and  Lighting.  • 


THOMSOX-HOUSTON   EtECTKIC   HIINIKO   liOCOMOTIVE. 


Thomson-Houston  Generators  and  Motors 

Cannot  be  Excelled  for  Dux  ability  and  Efficiency. 


We  will  be  pleased  to  furnish  on  demand  full  information  on  our  electric  appliances  and 

make  estimates  for  transmission  of  power  plants,  and  for  the  equipment 

of  mines  with  Electric  Power  and  Lighting  Apparatus. 


COMPLETE  INSTALLATIONS,  OR  ELECTRIC  MACHINERY  ONLY,  FOR  ALL  KINDS  OF 
ELECTROLYTIC  WORK,  ESPECIALLY  FOR   THE 

Electrolytic  Refining  of  Copper. 

Illustrated  and  Descriptive  Circulars  cheerfully  furnished  on  application  at  any  of  the  following 


FS5IXTCIF.A.XJ    OrX'ICBS: 


BOSTON, 


OaO  .^tlAZltlO  .A.-S7-&. 


CHICAGO, 

148  lVElol3.lKa.xi.  .A.T7-e. 


ST.  PAUL, 


403  Sllale^  Str*eet. 


January  24,  1891  WESTERN    ELECTRICIAN. 


Knapp  Electrical  Works, 


PERKINS  ELECTRIC  LAMP  CO 

To  Fit  Any  Socket,    Any  Candle  Power, 

Highest  Efficiency, 


GRIMSHAW  WHITE  CORE 


BURGLAR  ALARM  BELLS.  BUTTONS.  ETC. 


PORCEILi.A.IN'     CXTT-OXTTS, 

Main  and  Branch  Cut-Outs,  Rosettes  and  Switches,  Underwriters' 
Weather  Proof  Wires  and  Line  Supplies. 


Write  for  Prices  on  these  Specialties  Our  New  Catalogue  for  1891  Just  Out. 

54  &  56  FRANKLIN  STREET,  CHICAGO. 
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iyil^A^DOLfH  |,T. 


CiUC^OS. 


^5.=.W*S* 


For  Concealed  Wiring. 

For  Use  in  Damp  Places. 

For  Flexible  Dynamo  Cables. 


Use  Sunbeam  Lamps  in  your  Elec- 
tric Cars,  that  he  who  rides 
may  read. 


Use  "Shield  Brand"  for 
Feeder  Lines. 


Chase  Strain  Insulator. 


Hercules  Trolley  Wire 

Coii(liictlvlt7.       Great 


Curve  Bridle  Fixture 


Write  us    regarding    Material    and 

Tools  for  Electric  Railway 

Construction. 


Angular  Bridge  Drill. 


Our  New  Illustrated 
Catalogue  of  Electric 
Railway  Supplies  not 
yeto  ready  [for  distribu- 
tion. 


Tong  Post  Drill. 
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DOUBLE  CARBON  LAMPS 

Afford    the    Only    Reliable    and    Efficient    Means    for 


ALL  NIGIT  ELECTRIC  LICK 


All  other  devices  are  crude,  expensive,  and  unsatisfactory. 


TIE  nm  Eirac  com 

Has  established  its  broad  foundation  patent  for  Double  Carbon  Arc  Lamps, 
No.  219,208,  having  won  four  distinct  infringement  suits  in  the  United 
States  Courts,  two  of  them  on  final  hearing,  the  decisions  being  rendered  by 
Judges  Gresham,  Blodgett,  Brown  and  Ricks. 

The  public  is  warned  against  the  use   of  infringing   lamps  or  any  crude 
substitute  for  the  Brush  invention. 


ARC  LIGHTING  APPARATUS, 

ELECTRIC  MOTORS  AND  GENERATORS, 

ALTERNATING  CURRENT  APPARATUS, 
INCANDESCENT  LIGHTING  MACHINES, 

CARBONS  FOR  ARC  LIGHTING, 
ETC,  ETC,  ETC. 

HE  BRUSH  ELECTRIC  CO., 

CDIHCICZ). 
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FORT  WAYNE  ELECTRIC  CO 


MAJilJFACTUREBS    OF   THE 


Slanery  Induction  System  of  Long  Distance 

IHOAHDESCEHT    LiaHTINO. 


>.zia-x3  T^m 


Wood  Automatically  Regulating  Arc  Lamps  and  Dynamos. 


MAIir  OFFICE: 

FORT  WAYNE,  IND. 


BRANCH 

NEW  YORK, 
CHICAGO. 

PHLLADELPHIA,      - 
PITTSBURaH, 
DETEOIT,  MICH.,      - 
SAN  FRANCISCO,  35 
TORONTO,  CAN., 
DALLAS,  TEX., 


OFFICES : 

115  Broadway. 
185  Dearborn  St. 

-  ,  807  Filbert  St. 
-  .     -      533  Wood  St. 

-  57  Gratiot  Ave. 
New  Montgomery  St. 

138  King  St.  W. 
McLeodBldg. 


FACTORIES : 

FORT  WAYNE,  IND.,  -  AND  -  BROOKLYN,  N.  Y. 


iB«!rT^i,»« 

'^^^X'Wfm^ 

w 

^i^HIL^.j.^v-'-'^^  ''-^sisa^^S^H^SfruK  1 

^^^^^Sfei^^^SSS^^BH^E 

SL«TTERY  ALTERNATING  DYNAMO. 

WE  MANDFACTDRE  MOTORS 


THAT  ARE 


GOOD  ONES 

IF  WE  DO  SAY  IT  OURSELVES. 

OUR  NEW  MOTORS 

Have  many  radical  changes  that  it  will  pay 
you  to  investigate. 

So  wait  a  few  days  for  an  answer  to  your 
POSTAL  to  us,  wherein  you  ask  us  to  post 
you  on  the  NEWEST  and  BEST  DESIGN 
MOTOR  on  the  MARKET. 

The  Answer  Will  Gome  Promptly 


FROM    THE 


BALTIMORE,  MD., 

Kan/ufacltirern  of  Arc  and  Incandesctmt  Motors  of  All  Sizes, 


CHiS.  H.  COHE,  Sestero  igent,  103  Adams  Street,  Room  8,  Chicago,  Illinois, 


OF  PITTSBURGH,  PA. 


MANUFACTURERS  OF  A  FULL  LINE  OF 

ELECTRIC  LIGHT 

BlOBES^' SHADES 


BOTH  ARC  AND  INCANDESCENT. 

RICH  CUT,  OPAL.  CLEAR,  ETCHED,  ROUGHED.  ETC. 


yVDTVPTElDi    TO   ALL    SYSTKMS. 

729  BROADWAY,  NEW  YOffK.     >^;f" 


.  WAVERLY   PLACE). 


43  SIXTH  AVE.,  PITTSBURGH,  PA.     -M 


$3  per  Annum. 


EVERY  SATURDAY. 


1 0  cents  per  Copy. 
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"Ajax  Switches 
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In  all  Sizes,  for  any  Potential, 
Single,  Double  and  Treble  Pole 

SIMPLE,  CHEAP,  INDESTRUCTIBLE. 

COSKESPONDENCE   SOLICITED. 

G.  S.  VAN  NUIS, 

74  Cortlandt 'Street,  New  York. 


Are  You  Workin' 


If  so,  'tis  well 
to  know 


ELECTRIC  RAILWAYS? 

The  Standard  Underground  Gable  Co.,  ""T^peSlineof 

Insulated  Wires  and  Cables. 


OHicAeo. 


PITTSBUReH. 


KKW  XOBK. 


THE  HOLTZER-CABOT  ELECTRIC  CO., 

MANUFACTUHBRS  OP  AND  DEALERS  IN  ' 

EVERYTHING   ELEGTRIOAL 

8KNI>  FOB  SSe-FAGB  CATAI.OOIIC:, 


111  Arch  Street, 


BOSTON,  MASS. 


iPfPiai  iBFuriFg-  I  CLOWER  &  HARRIS.  DOIhs,  Texa?. 
oreo/zit  /iocw(,#co.  ^  p^^  Seileks  Electrical  Works,  San  Francisco,  CaL 
A  full  Une  of  our  mBEUfactnre  can  be  foond  at  our  AgeBclea. 


AGNOLIA 
METAU. 


INDORSED  BY  THE  UNITED  STATES  AND  GERMAN  GOVERNMENTS. 

NEW  YORK  AND- BROOKLYN  BRIDGE,  Bkooklyn,  Nov.  7, 1890. 

THE  MAGNOLIA  ANTI-FRIGTION  METAL  CO.,  74  Cortland  Street,  New  York  GIty. 

Geoti^men  :— Thie  certifies  that  we  have  had  your  metal  In  nee  about  six  months  on  the  crank 
pin  of  a  four  hondred  and  fifty  horse  power  Wright  engine,  and  aleo  as  packing  rings  on  toe  piston  rod 
01  a  locomotive.    In  both  places  it  has  given  entire  aailsfactlon,  not  causing  the  least  trouble. 

Yours  very  truly,  Q  q.  MARTIN,  Chief  Eogineer  and  Supt. 


(2121) 


ELECTRIC 
LIGHT, 

HIGH  OR  LOW 
VOLTAGE. 


THe 


Mia-Bilier  asd  UMmXi  UatiDg  Co. 


VULCANIZED  INDIA-RUBBER  Cables,  to  any 
specification  up  to  8,000  Megohms  per  mile. 

Absolutely  Pure  Rubber  Cables. 

Concentric  Cables,  any  millage,  Flexible 
Cords,  Silk,  Hemp,  Cotton,  Dynamo 
Wires  and  Cables,  v.:ry  pliable.  Every 
variety  of  INCANDESCENT  CORES. 


UNDER  WATER 


AND 


UNDERGROUND. 


MANUFACTURERS  OF 

Three  and  Two-wire  Ca- 
bles, to  any  specification 
up  to  8,000  Megohms  per 
knot. 

Cables  o*  High  insulation 
and  Long  Lile,  all  millage. 


WM.  M.HABIRSHAW,F.C.S.,Gen'l  Mgr.,  Offices:  159  Front  St.,  NEW  YORK,  U.S.A. 

Western  Agents:  THE  ELECTRICAL  SUPPLY  CO.,  171  Randolph  St.,  CHICAGO,  ILL. 


MARINE 

ELECTRIC 

LIGHT 

Installations 


Standard  Marimi 
Cores  to  any  Millac* 
or  Specification  up  t* 
9,000  Megohms  per  kno^ 

Two- Circuit  Concek- 
TRic  Cables,  both  cir- 
cuits, 9,000  Megohms  per 
knot. 

Navy  Portables,  Silk, 
Cotton  and  Hemp. 

Bell  Wire,  rubber  cov- 
ered, for  Marine  Work. 

Pliable  Cables,  Ik 
Search  Lights, 


Insulated  Wires  and  Cables. 

Tbe  ocknovrledffed  Standard  for  dnrAbl*  mnd  hljch  In- 
•nlatlon.  Etfi  m«rlt«  proved  by  a  record  of  over  quarter 
of  a  eentnary.    Adapted  to  all  electrloal  purposes. 

CELEBRATED  KERITE  TAPE  FOR  INSDLATINB  JOINTS, 


ALEXANDER.BARNEYiCHAPJN 

20  CORTLANDT  STREET,  NEW  YORK. 


Electric  Light  and  Power. 
Telegraph  and  Telephone, 
Railway  and  all  other 
Branches  of  Signalingr 


ALL  SIZES 
Lead  Encased  Wires. 


Aerial  Use. 
Subterranean  Use, 
Submarine  Use. 
Concealed  Wiring  in  all  Locations 


6E0R6E  B.  PRESCOTT,  Jr.,  6en.  Agt.,  16  Dey  St.,  New  York. 

Western  Electric  Co.,  Chicago,  111.,  Sole  Agents  tor  the  West. 


AND 

PorceiaiD. 

ALL  COLORS 


Sole  Atenta  for  the  FIBBONE  HANUVAOTURINW  COmPAKY. 


Price,  with  Rod  Zinc,  $1.15  per  Cell,  with  Corrugated  Zinc,  $1.35  per  Cell. 


Comlflf^t,-  oil  <»f  i.liiiiiipinii 
llallitry. 


C'lirhr,!)    iCcHrrvolr  hihI  ("ovit 
iif  <;liuin|>loii   lliilK'i'.v. 


Corrugate,!  7Anv  or  Chfiintiloii 
Ilultrry. 


The  E.S.  GREELEY  &  CO. 

5  AND  7  DEY  STREET,  NEW  YORK. 

Manulacturerti  Importers  and  Dealers  In 

Electrical  Supplies 

OF  ALL  DESCRIPTION. 

Telegraph,  Telephone,  Electric  Light  and 

Fower    Appliances,   Construction 

Tools  and  Line  Material. 


USE  THE  CHAMPION  BATTERY 

For  UiiH  iAiic\\lU\f:.  Holt  UliifctiiK.  Clock  (UrciittH  itml 
<ji4uii;rat   Opuit  Circuit  Work. 


GENTRU  STATION 

STATISTICS 


Of  the  Central  Stations  in  operation  July  1st,  1890,  in 


SOUTH  DAKOTA.        VERMONT. 


TENNESSEE. 


100 


Were  using  Thomson^Houston  apparatus,  as  evidenced  by  the  following  figures. 


The  figures  referring  to  "total  of  all 
Bystems,"   taken  from  table  published  in 
August  number  of  "Electrical  Industries," 
are  of  undisputed  accuracy. 

Total  of  all 

systems. 

Thomson-Houston  System. 

Number. 

Percentage  to  total  of  all 
Systems. 

South  Dakota,  -     -     - 
Vermont,      -     -     -     - 
Tennessee,  -     -     -     - 

10 
12 
16 

8 
1  1 
16 

80  per  cent. 

9 1 1  per  cent. 

1 00  per  cent. 

Do  not  be  startled  by  these  figures,  but  remember  them  and  bear  in  mind  the  fact  that 
more  will  be  presented  for  your  consideration  next  week,  and  that  there  are  3  STATES 
in  this  country,  in  each  of  which  our  system  is  used  in  1O0  PER  CENT  of  the  Central 
Stations. 


WE  GIVE  CREDIT 


tor  these  results  to  our  automatically  regulated  dynamos,  noiseless  and  steady  arc 
lamps,  long  lived  incandescent  lamps,  and  the  perfected  details  and  economical  operation 
of  our  system. 


THOMSON-HOUSTON  ELECTRIC  CO. 


» 


620  Atlantic  Avenue,  Boston,  Mass. 

Wall  and  Lloyd  Streets,  Atlanta,  Qa. 

116  Broadway,  New  York  City. 

16  First  Street,  San  Francisco,  Oal. 

266  First  Street,  Portland,  Ore. 

831  New  York  Iiife  Building,  Sansas  City,  Mo. 


148  Michigan  Avenue,  Chicago,  111. 
406  Sibley  Street,  St.  Paul,  Minn. 
216  West  Fourth  Street,  Cincinnati,  O. 
1110  Noble  Street,  Philadelphia,  Fa. 
1333  F  Street,  Washington,  D.  C. 
lie  North  3d  Street,  St  Louis,  Mo. 


January  31,   iSgt 


WESTERN    ELECTRICIAN. 
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Electrical  Supply  Co.  The. 
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nUnob  Electric  Material  Co, 
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N.  W.  Thomson-HotiBton  Elec.  Co. 
Southern  Electrical  Supply  Co. 
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Fletcher  &  Fletcher  Electric  Co. 
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Bain,  Foree. 
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Colbnrn&Co.,!.  W. 
Continental  Dynamo  Co. 
Kort  Wayne  Klectric  Co. 
llawkeyo  Electric  ManufacturlngCo. 
Helslor  Electric  Light  Co. 
National  Electric  M.-tnufacturlng  Co. 
Schuyler  Electric  Co. 
Shawhan  Machini!  Worke. 
Tbomson-UouHton  ElectricCo. 
United  Electric  Traction  Co. 
U.S.  Electric  Lighting  Co. 
Weatorn  Klectric  Co. 
WefltlnghouBB  Electric  &  Mfg.  Co. 

Electrical  Instrnments. 

(lentral  Electric  Co. 

ElectrlCiil  Supply  Co.    The. 

Great  Western  Bflectrlc  Supply  Co. 

Greeley  &  Co.,  E.  S. 

Partrick  &  Carter  Co, 

Queen  &  Co. 

Star  Electrix  Co, 

Western  Electric  Oo. 

Weston  Blectrlcal  iDStrumont  Co, 


Electric  RalliraTS. 

Detroit  Electrical  Works. 
Edison  General  Electric  Co. 
Thomson-Houaton  Electric  Co. 
United  Electric  Traction  Co. 
Westlnghouae  Electric  &  Mfg.  Co. 
Woodbridge  &  Turner. 

Electroliers    and    Combina- 
tion Fixtures. 

Baggot,  E. 
Bleckert  &  Kelson. 
Electrical  Supply  Co.,  The. 
Great  Western  Electric  Supply  Co. 
Sawyer-Man  ElectricCo. 
Thomaon-Houston  Electric  Co. 

Electro-Platins  Slachines. 

Brusli  Electric  Co. 
Colburn  &Co.,I.  W. 
Edison  General  Electric  Co. 
Thomson-Houston  Electric  Co. 

Engines,  Steam. 

Ball  Engine  Co. 
Noye  Mfg.  Co.,  Jno.  T. 
Pond  Engineering  Co . 
Taylor  Manufactuiing  Co. 
Triumph  Compound  Engine  Co. 

Fire  Alarms. 

Electrical  Supply  Co.,  The. 
Knapp  Electrical  Worke. 
Partrlcfi  &  Carter  Co, 
Western  Electric  Co. 

Friction  Cones. 

EvauB  Friction  Cone  Co. 

eas  liiebtinff.  Electric. 

Cleverly  Electrical  Works. 
Electrical  Supply  Co.,  The 
Knap'p  Electrical  Works. 
Partrick  &  Carter  Co. 
Western  Electric  Co. 
Wollensak.  J.  F. 

Qeneral  Electrical  Supplies. 

Alexander,  Barney  &  Chapln. 
American  Electrical  Works. 
Automatic  Switch  Co. 
Brush  Electric  Co. 
Central  Electric  Co. 
Chicago  Electric  Mfg.  Co. 
Cleverly  Electrical  Works. 
Edison  General  Electric  Co, 
Electric  Construction  fir.  Supply  Co, 
Electrical  Supply  Co.,  The. 
Empire  Citv  Electric  Co. 
Fletcher  &  Fletcher  Electrio  Co. 
Great  Western  Electric  Supply  Co. 
Greeley*  Co.,  E.  S. 
Holtzer-Cabot  Electric  Co. 
Holmes,  Booth  &  Haydene. 
Illinois  El.  ctrlc  Matnial  Co. 
International  Okonite  Co.,  The. 
Jones  Broa.  Electric  Co. 
Knapp  Electrical  Works. 
Momtor  Electric  Co. 
Northwest  Thomson-Houston  Co. 
Ostrander  &  Co.,W.  R. 
Partrick  &  Carter.  Co. 
Southern  Electrical  Supply  Co, 
Stanley  &  Hall. 
Star  Electrix  Co. 
St.  Louis  Electrical  Supply  Co. 
Standard  Electrical  Wocbe. 
Turner  Braaa  Works.. 
Thomson-Honeton  Electric  Co. 
Union  Hardware  Co, 
Van-Nuls,  C.  S. 
Weatem  Klectric  Co. 
Wollensak,  J.  F, 

Globes  and  Electrical  Glass- 
'ware. 

Great  Western  Electric  Supply  Co, 
Phcenlx  Glass  Co. 

Hard   Bnbber  for  Electrical 

Purpo<<c8. 

Butler  Hard  Rubber  Co. 

Insulators  and  insulatiuK 
Haterlals. 

Alexander,  Barney  A  Chapln. 

Butler  Hard  Rubber  Co. 

Central  Electric  Co. 

Electrical  Sapply  Co.,  The. 

Empire  City  Electric  Co. 

Fletcher  ifc  Fletcher  Electric  Co. 

Great  Western  Electric  SupplyCo. 

Interior  Conduit  A  Insulation  Co. 

International  Okonlte  Co.,  The. 

Kuapp  Electrical  Worke. 

Laminar  Fibre  Goode  Co, 

Monitor  Electric  Co, 

Munsell  &  Co.,  Eugene, 

Partrick  &  Carter  Co. 

Southern  Electrical  Supply  Co. 

St.  Loula  Electrical  Supply  Co. 

Western  EUctilc  Co. 
Innalatcd  Wires  and  Cables 

Hloffnet  Wire. 

American  Electrical  Works, 

Central  Electric  Co. 

Day's  Kerite  Insulation. 

Eastern  Electric  fable  Co. 

Edison  General  Electric  Co. 

Blectrlcal  SupplyCo.  The. 

Great  Western  Electric  Supply  Co. 

Holmes,  Uooth  &  Haydene. 

IlIlnolB  Electric  Material  Co. 

Interior  Conduit  &  Insulation  Co. 

International  okonlte  Co  ,  The. 

India  Rubber  <b  Gutta  Percha  Insu- 
lating Co. 

Jones  B'os.  FlectrlcCo. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Partrick  A  Carter  Co. 

Southern  Electrical  SupplyCo. 

Ht.  Loula  Electrical  Sapply  Co. 

Standard  Electrical  Worka. 

Standard  Underground  Cable  Co. 

Western  Electric  Co. 
Journal  ileorini^s. 

Enreka  Toniperwd  Copper  Co. 

Mnguollit  Antl-Frlctlon  Metal  Co. 

Turner  Brass  Works. 
ItampH,  Incandescent. 

Alexandnr.  Barnny  A  Chapln. 

Bernstein  Electric  Co- 

Brush  ElectricCo. 

Buckeye  Electric  Co, 

Central  ElectricCo. 

Columbia  Incandescent  Lamp  Co. 

Bdleon  Lnmp  Co, 

Edison  General  Electric  Co. 

Kloctrlcttl  Huiiply  Co. 

Empire  City  Electric  Co. 

Great  Westerti  Electric  Supply  Co. 

Grpoley  &Co.  E.  S 

Holaler  Electric  Light  Co. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

NorthwcHt  Thomson-HouBloa  Oo. 

Sawyor-Man  Klectric  Co. 


Ijamps,  Incandescent— Contd. 
Southern  Electrical  Supply  Co. 
St.  LouIb  Electrical  Supply  Co. 
Sunbeam  Incandescent  Lamp  Co. 
Thomson-Houeton  Electric  Co. 
Weetern  Electric  Co. 

JjHtbes  find  Machine  Tools. 

Barnes  Co.  W.  F.  &  John. 

naenet  Wire. 

(See  Insulated  wire.) 

Sledlcal  Batteries. 

Fletcher  &  Fletcher  Electric  Co. 
Partrick  &  Carter  Co. 

9Iica. 

Munsell  &  Co.  Eugene. 

minine  Apparatus,  Electric. 

Bain,  Foree. 

Edison  General  Electric  Co. 
Thomson-Houston  iclectric  Co. 
Westinghouse  Electric  &  Mfg.  Co. 

aiotors. 

Bain  Foree. 
Brush  Electric  Co. 
Baxter  Electric  Motor  Co. 
Card  Electric  Motor  &  Dynamo  Co. 
Connecticut  Motor  Co. 
Crocker-Wheeler  Motor  Co. 
C.&C.  Electric  Motor  Co, 
Detroit  Electrical  Works- 
Edlsou  General  Electric  Co. 
ElektroL  Manufacturing  Co. 
Hawkeye  Electric  Mfg.  Co. 
Shawhan  Miichlne  Worka. 
Thomson-Houston  ElectricCo. 
U.  8.  Electric  Lighting  Co. 
United  Electric  Traction  Co. 
Westinghouse  Electric  &  Mfg.  Co, 

OUs. 

TausBig,  S. 

Oil  Cups  and  Brass  Cloods. 

Powell  Co.,  Wm, 

Patent  Solicitors. 

Barton,  Geo.  P, 
Pins  and  Brackets. 

Central  Electric  Co. 

Electrical  Supply  Co.  The. 

Great  Western  Electric  SupplyCo. 

Illinois  Electric  Material  Co, 

Standard  Electrical  Works, 

Southern  Electrical  Supply  Co. 

St  Louis  Electrical  Supply  Co, 

Western  Electric  Co. 
Poles, 

Central  Electrio  Co. 

Electrical  Supply   Co.,  The 

Great  Western  Electric  Supply  Co. 

Illinois  Electric  Material  Co. 

Mllllken  &  Co. 
Pnbllsbers.  Electrical. 

Electrician  Publishing  Co. 
Pusb  Buttons- 
Central  Electric  Co. 

Electrical  Supply  Co. 

Fletcher  &  Fletcher  Electric  Co. 

Great  Western  Electric  SupplyCo. 

Illinois  Electric  Material  Co. 

Knapp  Electrical  Worka. 

Partrick  &  Carter  Co. 

Standard  Electrical  Works. 

Union  Hardware  Co. 

Western  Electric  Co. 
KDil^vays  Electric. 

(See  electric  rallwaya.) 
Speaklns  Tubes. 

Central  Electric  Co. 

Electrical  Snpply  Co. 

Jones  Bros.  Electric  Co. 

Knapp  Electrical  Worke. 

Monitor  Electric  Co. 

Oatrander  &  Co.  W.  R. 

Western  Electric  Co. 

Wollensak,  J.  F. 
8peed  Indicators. 

Queen  &  Co. 

I^prinss- 

GlbBonCo.,The  W.  D. 
Tapes,  Insnlatinff. 

American  Electrical  Works. 

Central  Electric  Co. 

Eastern  Electric  Cable  Co. 

Edleou  General  ElectricCo. 

Electrical  Sapply  Co. 

Great  Western  Electric  Supply  Co. 

India  Rubber  &  Gutta  Percha   In- 
suluttog  Co. 

International  Okonlte  Co.,  The. 

Illinois  Electric  Material  Co. 

Western  Electilc  Co. 
Telesrapli  Apparatus. 

Bunnell  &Co.,  J.  fl. 

Central  Electric  Co. 

Elcctrlcal  Supply  Co. »  The. 

Empire  City  Electric  Co. 

Great  WeBtern  Klectric  Supply  Co, 

Greeley  &  Co..  K.  8. 

Jones  Bros.  Electric  Co. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Partrick  &  Carter  Co. 

Standard  Electrical  Worka, 

Weatorn  Electric  Co. 
Telephones,  Electric. 

Standard  Electrical  Works. 

Western  Electric  Co. 

Test  Jnstrnments. 

Bain.  Foree. 

CentriilElPctrlc 

Electrical  SupplyCo. 

Greeley  A  Co.,  K.  S. 

Knapp  Electrical  Works. 

Queen  &  Co. 

Western  Klectric  Co. 

Weston  Electrical  Instrument  Co. 
Trucks.  Electric  Car. 

Detroit  Eli'ctriciil  Works. 

Edison  General  Electric  Co. 

Stephenson  Co  ,  Jno. 

Thomaon-Ilouston  ElectricCo. 

United  Electric  Traction  Co, 

WestinghouBO  Electric  &  Mfg.  Co. 
Turbine  Wliecls, 

Dayton  Globe  Iron  Works  Co. 

Leuel  &  Co.,  James. 

Stilwell  A  Blorco  Mfg.  Oo. 
Wire,  Bare. 

American  Electrical  Worke. 

Central  Electric  Co. 

Electrical  Supply  Co. 
'     Holnmn,  Hooth  &  Haydene. 

llllnolH  Electric  Mntorlat  Co. 

Kniipi*  Kloi-trlcal  Works. 

Partrlcli  A  Carter  Co, 

Roobllnff's  Sons  On  ,  Jno.  A. 

Westorn  Bloolrtc  Oo. 
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TTITE    IN^TIOI^^Il.  CARBOIV  CC 


Cle^relara-d.,  01:i.io. 

-MANUFACTURERS  OF- 


ELECTRIC  LIGHT  CARBONS  aub  BATTERY  MATERIAL. 


Electric  Specialties. 

WB    MAKE 

Electric  Supplies  Under  Contract. 


THE  WM.  D.  GIBSON  CO. 


65  K.  Jefferson  St., 
CHICAGO,  rLt. 


SPRINGS 

FOR  ELECTRICAL 
MACHINERY 
A  SPECIALTY. 


GIVES  A  CLEAR 
AND  STEADY 
LIGHT. 


THE  ONLY  COMMERCIAL  ARC  LAMP 

INCANDESCENT 
CIRCUITS. 


Burning  2  in  Series  on  Circuits  of  1 00  to  1 20  Volts. 
Will  Use  6}4,  8  or  10  Amperes  of  Current. 


Please  state  System  and  Toltage  Used.    Address 

THE  ELECTRIC  CONSTRUCTION  &  SUPPLY  CO, 

18  Gortlandt  St.,  NEW  YORK  CITY. 


We  Guarantee 
Them    Electrically 
and  Mechanically. 


CROSBY  DRY  BATTERIES 

FOR  OPEJI  CIRCUIT  WORK. 

ELECTROMOTIVE  FORCE,  1.55  VOLTS. 
CURRENT  1  TO  15  AMPERES. 

THE  OKLY  BATTERY  SOLD  SEMI-CHARGED. 

DOES  NOT  WORK  UNTIL  WANTED. 

ONLY  A  SMALL  QUANTITY  OP  PURE  WATER  NiSCESSARY  TO  CHARGE  IT. 


NEftT. 

CLEAN, 

EFFECTIVE. 

SIMPLE, 

COMPACT. 

PORTABLE. 


RECUPERATES 
QUICKER 

AND 

OFTENER 

THAN 

ANY  OTHER. 


TELEPHONE  FOR  LONG  OR  SHORT  DISTANCE. 

xnr^-D   GAS  LIGHTING,  ANNOTCIATOES,    ivnrrkTnAT     TTQTTH 
r  UK     BELLS,  BUKGLAE  ALAEM  AND    i-Vl£jUl^i4.Aj    U  OijCJ 

■XT'    ZX.A.S    ]NrC3    3£JQTT.i<%.Xj. 

For  CfrcnluTB  and  Price  LIhIh  fi|iplv  to  I'rlnctpul  Oillce 

CROSBY  ELECTRIC  CO., 

-  •  and  89  ;$ontli  Fifth  Avenue,      -       ■       NEW  YORK. 


CONTINENTAL  DYNAMO  CO. 

DYNAMOS  AND  MOTORS, 


MANl^FACT^IK^:lt^ 

Constant  Potential  Generators  and  Motors  of  all  Sizes  and 
Voltages  for  Lighting,  Power  and  Metallurgical  Purposes. 

AUTANTAUKI^  CliAIMKO:-!.  Solidity  of  Constriictioii,  toeether  wllh  good 
ivorkmanehlp,  therefore  emooth-ninnlnp  and  durable.  )i.  COTcrocl  Structure,  theiefore  pro. 
tectloii  from  external  Injury.  3.  PartM  ConBtructed  Separately.  tVerefore  all  easily  re- 
movable and  acceselhle  for  attention  or  repair.  4.  Antomatlo  Ijulirlcatlon,  .lounial. 
rnnnins  In  oil,  therefore  vvasteB  no  oil  and  requires  little  attention.  5.  Cnrrent  tilenerated 
wit  li  liOaat  Hparklne,  therefore  umall  wear  of  bruBhew  and  commutator.  O.  Mo  ScatterlaiC 
of  Ijines  of  VOTee,  tliereforo  blgb  elllclency  and  no  attraction  of  pieceB  of  iron,  and  no  mag- 
netizing of  watches  end  comitaBPeB.       

A«KI%TS:  KOSTOIV.  Mass.,  Hollzcr-Cabot  Electric  Co.,  iii  Areh  St.— 
WII.K  I'^MIIARKI':.  Pa„  A.  C.  Robertson  &  Co.,  51  W.  Market  St.— BAI-XIMOKE, 

Md.,  Electric  Conslruclion  &  Mfg.  Co.,  108  N.  Eutaw  St.— AIIOIISTA,  Ga.,  W.  Edward 
Plait,  70a  Dro.Kl  St.— ATCAIVTA,  (ia.,  Jos.  S.  Cook  &  Co..  8  W.  Wall  St.— FORT 
WORTH,  Tex.,  |.  ].  Harrell.— OI-ETKI,AI\I>.  O.,  Cleveland  Electrical  MfB.Co.,  833 
Sheriffs!.— BETROrr.  Mich.,  Markle  Engineering  Co.,  133  leflerson  Ave.— ST.  TPAIII., 
Minn.,  C.  J.  Thomson,  320  Roberts  Si  — iVASIIVIELE,  Tenn.,  J.  W.  B'aid,  207  Union  St, 
VUmVKR,  Col.,  L,  C.  Rice,  1762  lilake  St,  3 
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Makers  of  tbe  Choicest  Electrical  Supplies, 


We  are  General  Selling  Agents  for 
Holmes  -  Booth  &  Hayden's  Patent 
Weatherproof  Electric  Light,  Line  and 
House  Wires,  which  have  no  superior. 


We  manufacture  our  own  Porce- 
lain Goods,  and  therefore  can  quote 
best  prices. 


We  have  a  large  stock  of  the  Wind- 
lasses shown  by  the  cut,  which  are 
the  best  and  most  reliable  on  the 
market. 


jr. 


We  are  Western  Agents  for  this 
Fuse  Wire,  and  we  guarantee  it  as  to 
carrving  capacity*  absolutelv. 
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%^^^  EXPERTS    IN    THE    INDUSTRIAL  "igf 

^  APPLICATION  OF  ELECTRICITY.  ^ 


OWNERS  AND  MANUFACTURERS  OF  THE 


Rae  Electric  Railway  System. 

The  only  system  employing  a  single  Motor.    Noiseless  gearing  connecting  both  axles. 


New  Standard  Compound  Wound  80,000  Watt  Generator. 

Long  Distance  Power  Transmission.    Electric  Power  Plants  and  Motors. 


SEND  US  DATA  AND  ESTIMATES  WILL  BE  PKOMPTLY  FURNISHED. 


WORKS, 


Cor.  Woodward  and 
Baltimore    Avenues, 


DETROIT,  MICH. 
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THE  NATIONAL  TRANSFORMER  SYSTEM 
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Transformer  on  Pole  Showing  National  Safety  Fuse  Box. 


z 

o 


o 
-1 

DO 

c 


3 
CfQ 
0 
-1 
0) 

o 


0 

r+ 
CD 

a 

CO 

o 

0 

D 

<■ 

0 

-^ 
CO 


H 

fcf 

CD     ® 

P    CD 

09  cn 

o 

P    ^ 
&  <^ 

«^   ^ 

M     P 

Nj    CD 
H9 

5^  p 
o  a* 

•     O 
CD. 


COMPLETE 

OUR  APPARATUS  IS  OF  THE 

COMPLETE 

CENTRAL  STATION  EQUIPMENTS 

HIGHEST    EFFICIENCY, 

DIRECT   CURRENT  SYSTEM 

FOR 

MECHANICALLY  AND  ELECTRICALLY. 

FOE 

LIGHT    OR    POWER 

WK  OVAIlANTi:!':  ITH  OPKRATION  AND 

ISOXj^TEID 

DIHTBIBlTTIOir. 

PROTECT  OUR  CUSTOMERS. 

Lics-HTinsro-. 

NATIONAL  ELECTRIC  MFC.  CO.,       Eau  Claire,  Wis. 


NEW  YORK,  N.  Y., 
BUFFALO.  N.  Y., 
CINCINNATI,  O.. 
WASHINGTON,  D.  C, 
PHILADELPHIA,  PA., 


<3k^SO.   JB.    SZX.A.  W,    Oexi'l    AX£iri.AKOX*.. 

j<^a-E!IsrT8: 

KANSAS  CITY,  MO., 
ST.  PAUL,  MINN., 
DETROIT,  MICH., 
DENVER,  COLO., 
WINNIPEG,  MAN.. 

Nallonal  Electric  Devolopmont  Co- 


National  Electric  IVIfg.  &  Const.  Co.,  50  Broadway. 

Little,  McDonald  &  Co..  14t  East  Scnoca  SI. 

W.  N.  Gray,  12  Chambnr  of  Commerce. 

-      L.  N.  Cox.  16  Filth  St..  8.  E. 

C.  M.  Blanchard,  Girard  Building. 

SAN  FRANCISCO,  CAL., 


■       Thomas  Wollo,  515  Main  St. 

The  Electrical  Enginooring  &  Supply  Co. 

-     Commercial  Electric  Co. 

The  Mountain  Electric  Co. 

Simpson-Davis  Electrical  Construction  Co. 
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EDISON  LAMPS. 

16  C.  P.  -  -  44  GENTS  EACH. 

16.  C.  P.  Lamps.      12  Laips  per  Belt  iorse  Power,     600  Hears  Ayerage  Life. 

The  Edison  Incandescent  Lamp. 


No.  3. 
Westinghouse  Base. 


alTlSiiS 


?0f' 


M%  ii||,ii|ii,  I "iiiilii  W|ii|l|'l||||l'>||||ii'l||||,!lllii,illll|iW|||i|  "I ■'»!  I   ,1  i|||ill| 


TTnless  otherwise  specified,  all  lamps  will  be  shipped  with  No.  1  Bases. 

The  other  Bases,  Nos.  2,  3  and  4,  will  be  placed  on  lamps,  when 

so  ordered,  without  extra  charge. 


No.  2. 
Thomson -Houston  Ba  i 


No.  4. 
United  States  Base. 


16  C.  P.  Lamps,  List  Price,  80  Cents  Eacii. 

Discount  in  Lots  of  23  to  150,  -  -  4:5  per  cent. 
Discount  in  Lots  of  150  to  500,  -  -  4:11  V^  per  cent. 
Discount  in  Lots  of  500,       .     ...     50     percent. 


Net  Price. 

44  cents  each. 
42  cents  each. 
40  cents  each. 


Discounts  for  Larger 

Lots  Quoted 

on  Application. 


Allowance  for  old  Bases  $1.35  per  100,  f.  o.  b.,  Newark,  N.  J. 


DURABLE. 


EFFICIENT. 


ECONOMICAL 


Write  for  Circulars  and  Price  List  to  nearest  District  Office,  or  any  Electrical  Supply  House. 


Edison  General  Electric  Co. 

MAIN    DISTRICT   OFFICES: 

Canadian  DiHtrirt,  Itank  wl' Coninu'i-ct^  JtldK-,  Toronto,  Can.  l*a<-iiU-  Coaxt  ItiMt.,  K.liNon  KI.Ik.,  113  Itnsili  St..  San  Francisco, Cal. 

Central  l>iMtrict,  Itialto  Itnil.lin);,  <!iiira|;o.  111.  I'acilic  NortliwoHt  l>iNtrict,  FIcischner  Bhlg.,  Portland,  Ore. 

GaHtcrn  DiHtrict,  KdiNon  Ituildini;,  Itroad  St.,    New  Yorl*.  Koclty  Iflonntain  Itintrict,  lllaxonic  Itnildinj;,  Ucnver,  Colo. 

Now  England  DiHtrict,  38  I'earl  Street,  IloMton,  9IaHM.  Sonthcrn  District,  Cotton  Exchange  BIdg.,  New  Orleans,  Iia. 
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TRADE       MARK. 


Central  Electric  Gc,  GANDEE 


General  Western  Agents 

FOR 

OKONITE  WIRE. 


116  &  118  Franklin  St.,  CHICAGO. 


General   Western  Agents 

FOR 

IMPROVED 

CANDEE  WIRE. 


We  take  pleasure  in  presenting  to  the  trade  two  new  specialties  in  Insulators  that 
must  commend  themselves  to  every  practical  construction  man  as  being  the  best  things 
of  their  kind  in  the  market. 

^^^  ^^  THE 

Bain  Break  Insulator 

For  Suspending  Arc  Lamps, 
Insulating  Guy  Wires,  Insu- 
lating Span  Wires  in  Elec" 
trie  Railroad  WorK,  is  so 
simple  and  perfect  in  con- 
struction as  to  need  no  ex- 
planation. 


HIGH  RESISTANCE  GLASS 

INSULATOR 


Is  made  of  extra  heavy  glass,  and  is  especially  designed 
for  large  Electric  Railroad  Feeder  and  Primary  Electric 
Light  Wires.  The  glass  surface  between  the  Wire  and 
Pin  is  more  than  doubled  as  compared  with  the  ordinary 
Insulator. 


We  can  also  ofler  attractive 
prices  in  specially  prepared 
Fuse  Wire,  Perkins'  Switches, 
K.  W.  Cut-Outs,  and  everything 
Electrical  worth  having. 


fi?*''' 


CENTRAL    ELECTRIC  CO., 

ff6  &  118  Franklin  Street,  CHICAGO. 

Connected  by  Private  Wire  with  Postal-Telegraph  Cable  Company  System. 
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E>-iv-K-c-Tr-pe-i 
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WHAT  ARE  WE  HERE  FOR?" 

TO  SUPPLY  ABSOLUTELY  ALL  THE 


AGENCIES!  ''""""i^S.ZJ!'""'  ""' 


Electrical  Specialties  used  on  Earth. 

WE  ARE  MAKING  DEALS  THAT  SELL  THE  STUFF. 
YOU  WILL  BE  "IN  IT"  IF  YOU  SEND  YOUR  ORDERS  NOW. 

Key  and  Keyless  Sockets,  Cut-outs,  Single  and  Double 
Pole  Switches,  Cas  Attachments,  Etc.,  Etc. 

Ths  STAR  ELECTRIX  COMPAHY, 

street,     PHILADELPHIA,  PA. 

W.  H.  GORDON  &  CO., 
1 15  Broadway,  New  York. 


ILL.  ELECTRIC  MATERIAL  CO., 
Rookery  Building,  Cliicago. 


Automatic  Switch  Co., 


No.  8  KEYSER  BUILDING, 

BALTIMORE,  iyiD.,D.S.  A 

SolelannMnrersoftlie 


AUTOMATIC  SWITCH. 


The  only  reliable  protector  to  the  Arma- 
ture of  an  Electric  Motor. 

Applicable  to  Cons' ant  Potential  Motors 
of  all  sizes  and  pattern?. 

SEND  FOB  CATALOGUE. 


G.  A.  HARMOUNT, 

MANAGER 

MONITOR  ELECTRIC  CO., 

149     WABASH  AVE.,  CHICAGO,  ILL. 

WHOLESALE  DEALER  IN  GENERAL 

ELECTRICAL  SUPPLIES. 


WESTEUN  AGESIT  FOR 


ALFRED  F.  MOORE 

(fiSTABLISIlED  IwiO.  i 

ELECTRICAL  WIRES  AND  GABLES. 

Electric  Light,  Annunciator  and  Office  Wires.     Incandescent  and  Battery  CordS; 
fact,  every  kind  of  Wire  known  lo  the  Electrical  Trade: 


Electric  Traction  Go. 

ELECTRIC  HAILWAYS. 

STREET  OR  TRUNK  LINES. 

ELEVATED  OR  UNDERGROUND. 


Central  Stations  for  Power  Distribution. 


STATIONARY  MOTORS. 

STORAGE  BATTERIES, 


Executive  Offices:    115  BROtDWAY,  NEW  YORK. 

AGENCIES,  926  Droxel  BIdg.,  Philadelphia;  456  Rookory  BIdg.,  Chicago. 
1 1 1  Water  St.,  Pittsburgh,  Pa. 

FACTORY:  JERSEY  CITY,  N.  J. 


■'oraOyciiFK  tlir  MiiriTiorlty  oI"lln>  CJoikIii  Tradf  I\Iitrk  llattcrlfs  Ims  lictMi  rproff- 
nl/.<ul  nil  n%'(>r  Ilif>  %vorl(l  In  r^-iiciiti-il  trluntpli.s  overall  <M>in|icll(ors.  Iti'wai't'  ol'  iiiilta- 
tioiiH.  When  you  hiiy  u  <fll  fur  TolepltniH'N.  Cull  Itells.  KIrrti-ie  (Mi)rkH.<:as  Ki^Mitiu;;, 
Itiirular  AhiriiiH,    >li-rl)<'al  Itiil  IiiIcn,  Ktv..  Kti-.,  1i(>  siiro  that  It  U  niarkiMl    uitli   Iheworil 

THE  LEOLANCHE  BATTERY  CO., 

111-117  East  13l8t.  St.,  NEW  YORK. 
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THE  United  States  Electric  Lighting  Co., 

(THE  WESTINGHOUSE  ELECTRIC  AND  MANUFACTURING  COMPANY,  Lessees.) 


m  m  INMNDESCENT  ISOUTED  ELECTIIIC  LIGHT  PLMITS, 


t 


More  than  1000  Plants  in  operation  in  Factories,  Hotels, 
Oflace  Buildings,  Theaters,  Etc. 


:e;i. 


MOTORS -'GENERATORS 

Direct  Current  GENERATORS  and  MOTORS  for  all  purposes, 
1-8  H.  P.  up  to  any  power  required,  and  at  any- 
required  E.  M.  F. 
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Electrical  Stage  Fixtures  at  the  Chicago 
Opera  House. 

Ever  since  electricity  came  to  the  front  as  an 
iUuminant  for  the  majority  of  the  best  theaters 
in  this  country,  it  has  been  the  ambition  of  the 
theatrical  electrician  to  dispense  entirely  with 
gas  and  the  calcium  light  in  the  production  of 
fine  stage  effects.  The  use  of  gas  jets  behind 
the  scenes  after  the  incandescent  lamp  was  in- 
troduced, soon  became  a  thing  of  the  past,  but 
the  calcium  light  has  had  a  longer  lease  of  life, 
and  in  most  of  the  theaters  still  retains  its  place. 
The  calcium  light,  however,  is  far  from  perfect 
in  fulfilling  its  mission.  It  not  only  keeps  up  a 
continual  hissing,  but 
it  is  more  or  less  dan- 
gerous, and  its  use  by 
any  one  e.xcept  an  ex- 
pert may  lead  to  an 
explosion.  In  addition 
it  is  expensive  and 
hard  to  handle.  With 
these  disadvantages  in 
view  it  is  not  surpris- 
ing that  electricity  is 
welcomed  as  a  substi- 
tute. 

Among  the  theaters 
in  which  the  calcium 
light  has  had  to  take 
a  second  place  is  the 
Chicago  Opera  House. 
Through  the  courtesy 
of  Martin  F.  Kruger, 
electrician  in  charge, 
the  Western  Elec- 
trician is  enabled  to 
give  a  description  of 
the  several  types  of 
electric  lighting  appar- 
atus now  employed  in 
this  theater.  The  cut 
in  the  main  represents 
the  stage  switch-board, 
and  to  the  right  in  the 
picture  are  shown  the 
lamps. 

The  general  con- 
struction of  a  "bunch 
light"  carrying  in  front 
of  its  white  reflector 
six  i6-candle  power 
incandescent  lamps, 
will  be  seen  at  a  glance. 
The  tall  side  light- 
stand  at  the  left  of  ^ 
the  bunch  light,  carries  the  arc  lamp  which 
takes  the  place  of  a  calcium  light  for  stage 
work.  The  shortest  lamp-stand  of  the  three 
carries  a  focusing  lamp,  the  lens  attach- 
ment of  which  enables  the  operator  to  enlarge 
or  diminish  the  area  of  focused  light,  from  a 
small  spot  to  a  circle  several  feet  in  diameter. 
The  total  weight  of  this  apparatus  is  fifty 
pounds.  Each  of  the  three  lamps  is  so  hinged 
to  its  stand  that  the  rays  may  be  turned  in  any 
desired  direction.  All  the  lamps  shown  ex- 
cept, of  course,  the  bunch  light,  are  arc  lamps 
and  are  operated  from  a  i  lo-volt  incandescent 
circuit.  These  arc  lamps  work  at  about  50  volts 
and  16  amperes,  consequently  it  is  necessary  to 
employ  an  extra  resistance  with  each  one. 
These  lamps  are  manufactured  by  the  Scott 
Electrical  Works,  New  York,  and  are  handled 
in  the  West  by  .Mr.  Kruger. 

In  addition  to  the  three  lamps   represented  in 
illustration,  Mr.    Kruger  has  recently  applied  a 


parabolic  reflector  to  an  arc  lamp  so  as  to  dis- 
pense with  the  gallery  calcium  lights.  To  pro- 
duce the  mellow  light  which  is  characteristic  of 
the  calcium  light,  sheet  gelatine,  colored  a  pale 
amber,  is  interposed  between  the  arc  and  the 
stage.  Where  it  is  necessary  to  change  the 
color  of  the  light,  tinted  sheets  of  gelatine 
mounted  in  frames  are  employed. 

It  is  stated  that  a  the  current  to  operate  a  single 
arc  lamp  with  its  resistance,  when  supplied  from 
the  circuit  of  the  local  electric  light  company, 
costs  a  little  over  20  cents  per  hour.  Bearing  in 
mind  that  the  current  is  metered  and  that  the 
lamps  are  only  used  at  intervals,  a  comparison 


"substantial  aid"  to  the  project.  C.  L.  Felde- 
camp  was  chosen  president  and  Victor  Dunbeck 
secretary.  The  method  of  procedure  was  not 
made  public. 


ECTRICAL   STAGE   FIXTURES   AT   THE   CHICAGO   OPERA    MOUSE, 

of  the  above  figure  with  $1.67  per  performance 
for  one  calcium  light,  makes  a  favorable  show- 
ing for  electricity. 

The  switch-board  shown  is  most  complete  in 
its  arrangement.  The  row  of  levers  at  the  bot- 
tom control  the  border  lights  by  cutting  in  or 
out  resistance  by  means  of  the  contacts  at  the 
top.  The  valves  just  above  the  row  of  levers 
last  referred  to,  control  the  gas  in  all  parts  of  the 
house.  The  row  of  levers  extending  outward 
at  the  top  of  the  board  control  the  lights  in  the 
proscenium,  the  colored  and  white  footlights, 
the  house  lights  and  the  bunch  lights. 


Chicago  Druggists   and  the  Telephone. 

Ketail  druggists  of  Chicago  who  induced 
Senator  'I'hiele  to  introduce  a  bill  in  the  Illinois 
legislature  providing  for  a  reduction  of  tele- 
phone rates,  met  at  the  Sherman  House  last 
week  and  organized  for  the  purpose  of  lending 


Belding  Motor   Company's   Factory  De- 
stroyed  by  Fire. 

The  factory  of  the  Belding  Motor  company 
at  Hermosa,  a  suburb  of  Chicago,  was  destroyed 
by  fire  last  week.  The  building  had  been  com- 
pleted only  a  short  time,  and  at  the  time  of  the 
conflagration  was  being  fitted  up  with  new  ma- 
chinery. The  patterns,  dies,  machinery,  etc., 
used  in  the  old  factory 
had  not  yet  been  re- 
moved and  the  com- 
pany will  therefore  be 
able  to  continue  its 
work  until  the  damage 
caused  by  the  fire  can 
be  repaired. 

The  fire  originated 
in  an  annex  to  the 
Belding  company's 
factory,  occupied  by 
the  Expanded  Metal 
company.  The  two 
factories  were  entirely 
distinct,  and  as  an  offi- 
cer of  the  Belding  com- 
pany expressed  it,  had 
there  been  half  a  dozen 
barrels  of  water  avail- 
able at  the  time  the 
fire  started,  all  would 
have  been  saved,  but 
there  was  no  pressure 
whatever  on  the  city 
mains  and  the  firemen 
could  do  nothing  but 
watch  the  building 
burn.  Part  of  the  ma- 
chinery which  had  been 
placed  on  the  second 
floor  of  the  building 
fell  during  the  firs  and 
was  considerably  dam- 
aged. The  boilers, 
engines  and  pumps 
were  not  damaged. 
The  company  esti- 
mates the  damage  to 
the  building  at  $30,- 
000,  which  is  fully  cov- 
ered by  insurance.  The 
damage  to  the  machinery,  however,  about  $5,000 
or  $6,000,  will  be  a  complete  loss.  The  greatest 
loss  the  company  will  experience  is  the  delay 
caused  by  the  fire.  It  will  be  six  weeks  or  two 
months  before  the  building  will  be  ready  for 
occupancy.  Until  that  time,  however,  the  com- 
pany will  continue  in  the  old  factory. 


Regulating  Telephone  Charges. 

Representative  Mclnerney  of  Chicago  has  in- 
troduced a  bill  at  Springfield  providing 
that  the  rental  for  telephones  in  towns  having  a 
population  of  75,000  or  more  shall  not  exceed 
$5  per  month.  The  bill  also  provides  that  in 
cities  and  villages  having  less  than  75,000  the 
rate  shall  not  exceed  $4  per  month.  The  fight 
for  cheaper  telephone  service  is  growing  more 
interesting  each  day.  The  Chicago  city  oflicials 
who  have  been  interviewed  on  the  subject  favor 
Mclnerney 's  bill,  but  there  is  little  hope  ex- 
pressed for  its  passage.     It   is   generally  recog- 
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nized  that  the  amount  named  is  not  a  fair 
rental  value  for  a  telephone,  and  it  is  hardly 
possible  that  such  an  unjust  measure  will  be 
enacted. 


Making  a  Fairy's  Dress. 

In  one  of  the  spectacular  pla)'s  now  on  the 
boards  in  Paris,  a  fairy  story  is  told.  In  the 
course  of  the  play  the  fairy's  wardrobe  is  ex- 
hibited in  several  trunks.  It  is  necessary  of 
course  that  the  fairy's  raiment  shall  be  unnatu- 
rally brilliant,  and  to  accomplish  the  proper 
effect  recourse  is  had  to  the  electric  light,  as 
shown  in  the  cut.     The  little  trunk   containing 
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MAKING   A   F.AIRY's   DRESS. 

the  dresses  is  brought  upon  the  stage,  and 
placed  over  a  trap  door.  The  trunk  is  so 
made  that  when  it  is  placed  on  the  stage  the 
bottom  B  falls  out.  At  that  instant  rays  of 
light  from  the  lamp  C  underneath  the  stage  are 
directed  upon  the  gauzy  dress  in  the  trunk, 
causing  it  to  assume  the  proper  luminous  effect 
deemed  desirable  in  a  fairv's  costume. 


Welding  Telegraph  Wires  with  the  Stor- 
age Battery. 

Ever  since  the  practicability  of  welding  by 
electricity  was  demonstrated,  inventors  have 
been  at  work  devising  methods  of  applying  the 
new  process  to  save  the  labor  and  other  incon- 
veniences attendant  upon  welding  by  the  aid  of 
the  forge  and  hammer. 

The  accompanying  illustration  represents  dia- 
grammatically  one  of  the  proposed  applications 
of  the  electric  welding  process.  The  welder 
shown  was  designed  by  Ellas  E.  Ries,  of  Balti- 
more, Md.,  for  the  purpose  of  joining  the  ends 
of  telegraph  wires. 

The  apparatus  is  mounted,  as  shown,  so  that 
it  may  be  readily  transported  from  place  to 
place.  When  used  upon  the  ordinary  telegraph 
line  alongside  the  railway,  the  box  will  be 
mounted  on  wheels  adapted  to  travel  on  the 
track,  but  otherwise  the  wheels  will  be  such  as 
are  used  on  wagons.  Near  one  end  of  the  box 
is  erected  a  spindle  carrying  a  reel  containing 
the  supply  of  wire.  On  the  box  there  is  a  pair 
of  welding  jaws.  One  of  these  jaws  is  movable 
in  relation  to  the  other,  and  is  insulated  from  it. 
These  clamps  are  respectively  connected  to  the 
terminals  of  a  storage  battery  located  within 
the  box.  The  elements  of  the  battery  are  so 
coupled  as  to  supply  a  current  of  sufficiently 
large  volume  for  the  work  to  be  performed.  In 
one  of  the  conductors  is  interposed  a   rheostat. 


WELDING  TELKORAI'll  WIKKS  WITH    THE    SIORAGK    IIAT- 
TEKY. 

Near  the  end  of  the  box  opposite  that  on  which 
is  mounted  the  reel  there  is  a  gripping  device. 
When  it  is  desired  to  join  the  ends  of  two 
wires  to  form  a  continuous  line  structure,  the 
end  of  one  of  the  wires  is  placed  in  one  of  the 
clamps.  The  wire  is  also  placed  in  the  gripper 
so  that  the  strain  caused  by  the  weight  of  the 
wire  between  the  welding  device  and  the  pole 
to  which  it  is  secured  is  borne  by  the  gripper 
instead  of  by  the  welding  clamps.  The  end  of 
tlie  wire  carried  by  the  reel  is  next  fixed  to  the 
movable  clamp.     The  current  from  the  battery 


is  now  allowed   to    flow  and  the  weld   is   soon 
completed. 

Electrical  Exercising  Machine. 

The  cut  illustrates  an  improved  electrical  ex- 
ercising machine  designed  by  J.  B.  Gardner  of 
Nyack,  N.  Y.  In  this  machine  there  are  employed 
two  separate  and  distinct  sets  of  pulleys,  springs, 
etc.,  and  series  of  connecting  devices,  by  means 
of  which  the  magneto  electric  mechanism  is 
operated  by  each  of  the  "resisting-pulls."  By 
this  arrangement  there  is  obtained  not  only  a 
complete  independence  in  the  operation  of  the 
electric  apparatus  by  the  resisting-pulls,  but 
heavy  and  noisy  ratchet  devices,  it  is  claimed, 
are  dispensed  with. 

The  construction  of  the  machine  will  be 
readily  understood  from  the  cut.  The  main 
shaft  of  the  magneto-electric  mechanism  carries 
an  armature.     As  the  shaft  is  rotated,    it  is  evi- 
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dent  that  the  movement  of  the  armature  within 
the  field  of  force  of  the  permanent  magnet,  will 
generate  a  current  of  electricity.  On  the  shaft 
are  carried  ratchet  devices  by  which  the  shaft  is 
actuated  when  moved  in  one  direction  and 
allowed  to  remain  at  rest  when  moved  in  the  op- 
posite direction.  The  ratchet  devices  are  moved 
by  belts  which  in  turn  are  operated  by  the 
larger  pulleys.  To  the  last  named  pulleys  are 
fastened  the  operating  handles.  It  is  evident 
that  when  either  of  the  pulls  is  operated  a  com- 
plete independence  of  the  generating  mechanism 
is  secured,  and  a  current  may  be  obtained, 
whichever  handle  be  operated.  In  order  to 
afford  the  necessary  resistance  to  the  muscular 
effort  of  the  operator  and  provide  means  to  re- 
turn the  pulley  to  its  normal  positions,  an  adjust- 
able spring  is  provided. 


Overhead  Electric  Railway  Construction. 

In  building  electric  railways  in  which  an  over- 
head trolley  wire  is  employed,  it  is  customary 
to  set  the  poles  at  a  considerable  angle  to  the 
vertical,  opposite    poles   inclining   in  opposite 


OVERlIEAn  ICUvCTRIC   RAILWAY    CON.STRUCTION. 

directions,  and  to  draw  them  inward  by  means 
of  the  connecting  cross-wires.  The  purpose  of 
this  construction  is  to  furnish  a  degree  of  tension 
upon  the  cross-wires  sufficient  to  prevent  sagging 
when  the  trolley  wires  are  attached.  It  becomes 
necessary  in  this  arrangement  to  use  poles  of 
considerable  size  and  strength  in  order  to  with- 
.stand  the  strain.  The  tension  of  the  cross-wire 
causes  also  an  unsightly  curvature  of  the  poles. 

With  the  view  of  overcoming  these  objections, 
J.  S.  Hughes,  of  St.  Paul,  Minn.,  designed  the 
supporting  framework  illustrated  in  the  cut.  A 
glance  is  all  that  is  required  to  make  clear  the 
construction. 

Upright  posts  are  erected  at  each  side  of  the 
street,  and  between  them  is  sprung  an  arch  span- 
ning the  street,  as  shown.  The  arch  is  tubular  and 
of  semi-elliptical  form.    The  arch  is  constructed 


in  three  or  more  sections,  the  extremities  being 
ot  larger  diameter  than  the  middle  portion.  For 
instance,  the  posts  maj'  be  three  inches  in  diam- 
eter, the  extremities  of  the  arch  two  inches,  and 
the  middle  part  about  one  and  one-half  or 
one  and  three-quarters  inches.  It  will  be  ob- 
served that  the  pressure  on  the  posts  is  in  a 
vertical  direction,  and  that  there  is  no  side 
strain  whatever,  thus  enabling  posts  of  small 
section  to  be  used. 


Frey  Magneto-Electric   Brake. 

The  accompanying  cut  represents  the  Frey 
magneto-electric  brake.  This  is  a  convenient 
little  contrivance  for  checking  the  swing  of  the 
needle  or  system  or  a  fiber  suspension  galvano- 


FREY   ELF.CTRO-MAGNETO   BRAKE. 

meter,  by  sending  a  slight  induced  current 
through  the  coils,  the  effect  of  which  is  to  tend 
to  swing  the  system  in  a  direction  opposite  to 
that  in  which  it  is  moving.  The  current  being 
slight  and  capable  of  being  nicely  regulated, 
the  deflection  can  be  readily  brought  to  zero. 
This  instrument  consists  of  a  coil,  the  terminals 
of  which  are  connected  with  the  galvanometer 
through  a  contact  key.  A  small  bar  magnet  is 
pushed  or  pulled  through  the  coil.  This  device 
is  being  placed  on  the  market  by  the  E.  S.  Gree- 
ley &  Company  of  New  York. 


Bain's  Storage  Battery  Electrode. 

The  electrode  shown  in  the  cut  was  designed 
to  present  to  the  action  of  the  electrolyte  a  com- 
paratively great  extent  of  surface  of  active  ma- 
terial; to  reduce  the  bulk  and  weight  of  the  battery 
to  the  minimum  consistent  with  durability;  and 
to  avoid  the  objectionable  qualities  of  the  grid. 

To  manufacture  the  element,  which  is  the  in- 
vention of  Foree  Bain,  Chicago,  a  perforated 
pocket  Z  of  type  metal  is  first  formed.  Into 
the  case  is  introduced  a  dry  powdered  oxide  of 
lead,  so  as  to  form  at  the  bottom  a  stratum  0, 
say,  one-half  inch  thick.  On  top  of  this  powder 
is  placed  a  layer  C  of  granulated  coke  or  other 
carbon.  These  strata  alternate  with  each  other 
in  the  pocket,  and  fill  the  latter.  Incorporated 
with  the  active  material  is,  say,  about  2  per 
cent,  of  bisulphate  of  mercury.  The  purpose 
of  the  mercury  is  to  effect  an  amalgamation  of 
the  lead  pocket,  and  produce  a  better  contact 
between  the  porous  strata  and  the  lead  walls  of 
the  pocket.  "The  purpose  of  the  porous  material. 


liAINSSIORACI     1   M  ILRV   nilCIRCII  L 

is  to  allow  free  access  of  the  electroljte  to  a 
large  extent  of  active  material,  and  to  act  as  a 
good  conductor  between  the  actii.'e  material  and 
the  walls  of  the  pocket.  This  construction  is 
claimed  to  make  the  battery  of  a  very  low  in- 
ternal resistance  and  render  available  practi- 
cally all  of  the  active  material  contained  in  the 
envelope  Z.  If  the  intimate  contact  be  main- 
tained between  the  active  material  and  the  type 
metal  case,  there  will  be,  it  is  stated,  no  excessive 
sulphating,  and  the  internal  resistance  is  not 
increased  with  the  charging  of  the  battery,  or 
while  the  latter  is  being  worked  nearly  up  to  its 
maximum  load. 
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Preservation  of  Bodies  by    Electro-plat- 
ing. 

It  is  generally  conceded  that  up  to  the  pres- 
ent time,  at  least,  modern  skill  has  never  equaled 
the   proficiency   of    the   ancient   Egyptians   in 


FIG.  I.      PRESERVATION   OF  BODIES   BY   ELECTRO- 
PLATING. 

producing  means  for  preserving  dead  bodies 
from  disintegration.  Within  the  last  few  months 
however,  Dr.  Variot,  one  of  the  most  distin- 
guished physicians  in  the  hospitals  of  Paris,  has 
invented  a  process  to  accomplish  this  result, 
which  he  deems  far  more  effective  than  the 
Egyptian  methods.  He  simply  electro-plates 
the  body  with  a  film  of  metal.  The  metallic 
envelope  may  be  bronze,  copper,  nickel,  silver 
or  gold  as  may  be  considered  desirable. 

The  means  which  Dr.  Variot  has  adopted  are 
shown  in  the  accompanying  illustrations.  The 
cuts  are  made  from  views  taken  in  the  labora- 
tory in  which  Dr.  Variot  conducts  his  experi- 
ments. The  cuts  show  the  body  of  an  infant 
supported  in  a  frame-work  with  four  uprights 
joined  at  the  top  and  bottom  to  two  square 
plates.  In  Fig.  i  the  body  is  shown  in  a  sul- 
phate of  copper  plating  bath;  in  Fig.  2  it  is  ar- 
ranged under  a  bell-glass.  The  body  is  pierced 
by  a  metal  rod,  one  end  of  which  terminates  at 
the  arch  of  the  skull  and  the  other  is  sunk  in  a 
metal  socket  at  the  lower  plate.  The  frame- 
work is  a  conductor.  The  uprights  and  wires 
are  carefully  insulated  up  to  the  points  of  con- 
tact. 

The  current  is  furnished  by  a  battery  of  three 
Chaudron  thermo-electric  cells.  A  serrated 
metallic  contact  extends  from  the  upper  plate 
and  rests  lightly  upon  the  crown  of  the  head. 
The  feet  and  palms  of  the  hands  rest  on  con- 
tacts. Adjustable  contacts  in  addition  are  ar- 
ranged on  the  metallic  uprights,  and  are  applied 
to  different  parts  of  the  body. 

To  make  the  skin  a  good  conductor  nitrate 
of  silver  is  applied  by  means  of  an  atomizer. 
The  skin  becomes  a  dead  black.  It  is  then 
necessary  to  reduce  the  silver  salt  or  separate 
it  from  its  oxide.  This  is  accomplished  with  no 
little  difficulty.  The  frame-work  is  placed  in 
the  bell  glass  which  is  exhausted  by  an  air 
pump.  Vapors  of  phosphorus  dissulved  in 
bisulphide  of  carbon  are  then  allowed  to  enter 
the  receptacle.  It  is  a  dangerous  ope  ation,  in- 
asmuch as  the  phosphorus  is  liable  to  ignite. 
This  operation  is  shown  in  Fig.  2.  The  opera- 
tor at  the  right  controls  the  apparatus  for  ad- 
mitting the  vapor  into  the  bell  glass.  The 
solution  containing  the  phosphorus  is  gently 
heated  by  a  gas  jet  until  it  readily  gives  off 
fumes. 

As  a  result  of  tne  chemical  reaction  the  coat- 
ing of  nitrate  of  silver  has  been  turned  to  a 
grayish  color.  The  body  presents  the  appear- 
ance of  a  plaster  cast.  Nothing  remains  except 
to  place  the  body  in  the  electrolytic  fluid  as 
shown  in  Fig.  i.  A  uniform  film  of  metal  is 
deposited  over  the  entire  surface  of  the  body. 
The  progress  of  the  electro-plating  is  carefully 
watched  so  that  the  film  on  the  face  will  not  be 
so  thick  that  the  features  will  a|)pear  dis- 
torted. On  the  face  the  film,  it  is  stated,  should 
not  be  thicker  than   one-half   or  three-quarters 


of  a  millimeter.  On  the  neck,  trunk,  arms  and 
legs  where  the  preservation  of  the  exact  form  is 
not  considered  so  essential,  the  metal  may  be 
deposited  to  a  thickness  of  one  millimeter  or 
one  and  one-half  millimeters.  The  metallic 
envelope  thus  formed  is  sufficiently  strong,  it  is 
said,  to  prevent  the  bending -of  the  body  and  to 
preserve  it  from  injury  when  moved. 

L Illustration  from  which  the  cuts  are  repro- 
duced, says  in  all  probability  that  the  metaliz- 
ing  of  bodies  will  never  become  a  common 
practice,  but  that  the  rule  "Dust  thou  art,  unto 
dust  thou  shall  return,"  will  prevail.  The  pro- 
cess however  will  serve  the  useful  purpose  for 
which  it  was  originally  designed,  that  is  the 
preservation  of  anatomical  specimens  for  the 
use  of  physicians. 


Electric  Railwray  Construction. 

W.  J.  Hield,  who  has  had  charge  of  the  rail- 
way construction  in  Minneapolis,  has  been  en- 
gaged in  inspecting  electric  railways  in  differ- 
ent parts  of  the  country  for  several  weeks.  His 
object  has  been  to  ascertain  what  improvements 
have  b;en  made  in  general  construction.  When 


the  center  of  streets  has  been  objected  to  on  ac- 
count of  danger,  but  we  have  not  found  the 
objection  a  valid  one.  The  tendency  now  is 
in  the  direction  of  better  construction.  In  a 
good  many  places  the  work  was  done  as  if  it  was 
to  be  merely  temporary.  It  has  been  realized 
that  this  was  a  mistake,  as  the  cost  for  repairs 
was  so  great. 

"There  is  a  tendency  to  use  larger  cars,  and 
dispense  with  trailers.  Such  a  change  is  advan- 
tageous in  my  opinion.  In  Boston  they  will  use 
cars  which  will  hold  one  hundred  persons,  and 
two  30  horse  power  motors  will  be  employed 
instead  of  two  1 5 -horse  power  motors.  In  the 
summer  time  when  open  cars  are  run  the 
motors  on  the  box  cars  will  not  be  housed,  but 
will  be  transferred  to  the  open  cars.  This  is  a 
wise  course,  for  motors  lying  idle  in  car  barns 
depreciate  more  than  if  they  were  in  service. 

"Electric  railways  are  operating  satisfactorily. 
Those  interested  say  they  have  overcome  the 
troubles  which  bothered  them  at  first.  These 
troubles  were  serious  enough,  too. 

"In  Minneapolis  65  or  70  miles  of  electric 
railway  have   been   built,  and   there  is  as  much 


FIG.    2.      PRESERVATION   OF 

in  Chicago  last  week  Mr.  Hield  was  asked  by  a 
representative  of  the  Westkrn  Elf.ctrician 
in  reference  to  the  results  of  his  trip.  He 
said: 

"To  tell  the  truth,  1  have  not  found  a  great 
deal  of  work  that  is  better  than  we  have  in 
Minneapolis.  Most  of  the  work  is  side  pole 
construction,  while  we  have  center  poles  in 
Minneapolii.  I  like  the  center  poles  better. 
They  make  a  more  sightly,  and  more  substan- 
tial  construction.      The   location    of   poles  in 
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more  to  construct  next  year.  Another  road 
must  be  built  to  St.  Paul  to  accommodate  the 
enormous  traffic.  I  have  found  from  what  has 
been  told  me  that  we  are  operating  our  cars  in 
Minneapolis  on  less  power  per  car  than  any 
road  in  the  country.  The  reason  is,  I  assume, 
because  we  have  used  so  much  copper.  No 
road  has  nearly  as  much.  They  are  finding, 
however,  that  it  is  advisable  to  use  more  copper, 
and  some  of  them  are  remodeling  their  lines 
with  that  end  in  view." 
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Bain's  Small  Motor. 

In  the  early  days  of  dynamo  and  motor  con- 
struction small  machines  did  not  receive  the 
attention  in  building  that  was  given  to  the 
larger  sizes,  and  as  a  consequence,  a  great  num- 
ber of  very  inefificient  small  motors  have  been 
put  on  the  market.  That  it  is  no  easy  task  to 
design  a  highly  efficient  small  motor  or  dynamo 
is  well  known,  but  it  is    only  recently  that  elec- 


Electric  Lights  for  Decorative  Purposes. 

The  annual  meeting  of  the  Sons  of  Pennsyl- 
vania was  held  at  the  Palmer  House,  Chicago, 
last  week.  The  banquet  hall  was  handsomely 
decorated  for  the  occasion,  and  a  profusion  of 
incandescent  lamps  added  to  the  splendor  of 
the  occasion.  Over  4to  incandescent  lights 
were  arranged  about  the  banquet  hall,  and  an 
extra   dynamo   of   the  Western    Electric   com- 


FIG.    I.       bain's 

trical  engmeers  have  begun  to  realize  that  there 
is  work  for  them  in  this  field. 

Among  those  who  are  making  a  specialty  of 
small  machines  is  Force  Bain,  Chicago,  One 
of  Mr.  Bain's  latest  productions  is  the  motor  il- 
lustrated herewith.  In  this  little  machine  the 
field  magnet  and  armature  core  are  made  up  of 
pieces.  Fig.  i,  stamped  out  of  the  best  soft  sheet 
iron.  These  pieces,  which  form  a  laminated 
field  magnet,  before  being  put  together,  are 
varnished.  To  keep  the  pieces  in  close  contact 
so  as  to  form  one    solid  mass  two   bars  one  on 


SMALL   MOTOR. 


pany's  make  was  installed  in  the  basement  for 
the  occasion.  The  wiring  and  arrangement  of 
the  lamps  was  done  by  the  Western  Electric 
company,  Chicago. 


Electric  Street  Railways  for  Chicago. 

There  is  a  good  deal  of  talk,  just  now  in 
Chicago  about  electric  street  railways,  both  for 
the  city  and  its  suburbs.  The  Calumet  Elec- 
tric Railway  company  will  ask  the  city  council 
for  necessary  franchises  to  e.'itend  its  line  from 
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each  side,  are  passed  through  all  the  pieces  and 
pinned  at  both  ends.  Figs.  2  and  3.  The  two 
bars  just  mentioned  also  hold  in  place  the  two 
end  casting.^,  each  of  which  carries  one  armature 
bearing.  As  will  be  seen,  this  construction 
makes  the  motor  iron  clad. 

The  armature,  Fig.  4,  has  a  Siemens  core 
with  Paccinoti  projections  and  its  winding  is  a 
modification  of  that  of  Froelich.  The  commuta- 
tor is  large  and  solidly  made.  The  brushes  are 
of  a  peculiar  material,  resembling  carbon. 


Burnside  west  on  Ninety-fifth  street  to  Michi- 
gan avenue,  and  south  on  Michigan  avenue  to 
Pullman.  Connections  between  the  present 
electric  line  and  the  Cottage  Grove  avenue 
cable  line,  will  also  be  made. 

The  entire  right  of  way  has  been  secured  on 
Ninety-fifth  street  from  State  street  to  Western 
avenue.  The  necessary  village  ordinances  have 
also  been  obtained.  Last  week  a  meeting  was 
held,  and  property  owners  were  asked  to  con- 
tribute   $.i;o,coo   toward    building   a   road-bed 


The  advantages  claimed  for  this  little  motor 
are  as  follows:  The  field  magnets  are  laminated 
and  there  arc  no  joints  in  the  magnetic  circuit. 
The  field  coils  are  placed  as  near  to  the  arma- 
ture as  possible,  all  the  lines  of  force  of  the 
field  coils  are  concentrated  in  the  cores  and  there 
are  no  radiating  magnetic  linesof  forcc,as  the  ma- 
chine is  iron-clad.  'I'he  machine  is  self-contained 
and  practically  speaking  has  no  nuts,  bolts  or 
screws  to  become  loosened. 

Machines  of  this  type  are  built  in  sizes 
from  one-twelfth  horse  power  to  one  horse  pow- 
er. They  arewound  for  battery  work  from  two 
volts  to  twenty-five  volts,  for  iio  volt  circuits 
and  also  for  corstant  current  circuits  for  si.x  and 
one  half  and  ten  amperes. 
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from  State  street  west  to  Crawford  avenue. 
This  demand  was  taken  into  consideration, 
and  a  committee  composed  of  B.  F.  Jacobs,  C. 
T.  Gilbert,  L.  A.  Roy,  W.  E.  Johnson  and  F. 
A.  Barnes  was  appointed  to  secure  guaran- 
tees for  the  sum  required.  This  line  as  now 
projected  will  reach  to  Evergreen  Park,  but 
property  owners  at  Oak  Lawn  are  urging  its 
extension  to  that  point.  A  line  north  from 
Ninety-fifth  street  on  Loomis  street  is  also  con- 
templated. 

The  Chicago,  Blue  Island  S:  Harvey  Street 
Railroad  company  was  organized  in  November 
with  a  capital  stock  of  JjjJzso.ooo,  and  over  two 
and  one-half  miles  of  right  of  way  have  been 
secured.     Beginning  at  the  village  line  on  the 


south,  where  the  car  barns  of  the  road  are  to 
be  located,  the  necessary  amount  of  frontage 
has  been  secured  as  far  north  as  One  Hundred 
and  Twenty-first  street.  The  road  will  be 
built  on  Western  avenue  north  to  Burr  Oak 
avenue,  west  on  this  street  and  north  on  Green- 
wood avenue  to  Morgan  Park.  The  Harvey 
extension  will  be  built  on  AVestern  avenue  south 
to  One  Hundred  and  Fifty-fourth  street,  and 
east  into  Harvey. 

Real  estate  owners  in  all  these  localities  are 
anxious  to  have  the  proposed  lines  built  at 
once,  as  the  rapid  transit  thus  guaranteed  will 
greatly  enhance  the  value  of  this  property. 


Chicago   and   New   York   Telegraphers' 
Annual  Hops. 

As  already  announced,  the  telegraphers  of 
Chicago  will  hold  their  annual  ball  at  the  Sec- 
ond Regiment  armory,  February  6.  The  New 
York  telegraphers  will  hold  their  annual  hop  on 
the  same  evening  and  the  committees  in  charge 
of  the  arrangements  for  the  two  events  have 
concluded  a  novel  scheme  by  which  it  is 
arranged  to  have  the  dances  in  Chicago  called 
off  by  wire  from  New  York,  while  the  New 
York  telegraphers,  who,  according  to  schedule, 
will  be  dancing  at  the  same  time,  will  have 
their  programme  directed  by  telegraph  from 
Chicago. 

New  Porcelain  Insulator. 

The  porcelain  insulator  shown  in  the  cut  is 
intended  for  out  of  door  use,  or  for  interior 
wiring  where  there  is  liability  to  dampness. 
Grooving  of  the  outer  surface,  no  doubt,  adds 
somewhat  to  its  insulating  properties,  but  the 
chief  advantage  claimed  consists  in  the  setting 
of  the  screw  head  deep  in  the  insulator;  the 
main  cause  of  leakage,  that  is  a  moisture  circuit 
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from  wire  to  screw,  is  thus  avoided.  It  is  one  of 
several  improved  insulating  devices  lately  in- 
troduced by  the  Electrical  Supply  company, 
Chicago. 


The  St.  Paul  Strike  Still  On. 
During  the  week  the  striking  operators  on  the 
C ,  M.  &  St.  P.  road  endeavored  to  get  the 
operators  who  remained  at  their  posts  to  join 
them,  but  failed.  The  places  of  the  others 
were  rapidly  filled,  and  .everything  is  moving 
satisfactorily  so  far  as  the  railroad  company  is 
concerned.  The  men  who  are  out  no  longer 
expect  the  management  to  make  any  overtures 
of  peace,  or  grant  any  concessions  whatever. 
Still  they  refuse  to  go  back  to  work.  The  strike 
committee  and  the  Order  of  Railway  Telegraph- 
ers are  procuring  positions  for  them  elsewhere 
as  fast  as  they  can  and  promising  to  keep  those 
who  fail  to  get  situations  out  of  want. 


Chicago   and    Erie  Telegraphers' 
Troubles. 

Train  dispatchers  and  conductors  on  the 
Chicago  &  Erie  engaged  in  a  strike  last  week 
because  the  company  refused  to  reinstate  C.  C. 
Scott,  a  train  dispatcher,  who  had  been  dis- 
charged for  sending  out  a  wrong  order. 

"This  seems  utterly  absurd  to  me,"  said  Gen- 
eral Manager  Tucker.  "I  cannot  see  how  con- 
ductors, whose  lives  are  dependent  on  the 
watchfulness  of  dispatchers,  should  uphold  a 
man  whose  work  has  been  marked  by  the  most 
gross  carelessness." 

The  officials  of    the  company  remained  firm 
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in  their  determination  not  to  reinstate  Scott, 
and  as  he  had  been  a  conductor  and  was  at  the 
time  of  the  strike  secretary  of  the  Order  of 
Railroad  Conductors  and  Dispatchers,  it  was 
suggested  that  he  be  given  employment  as  a 
conductor.  Here,  too,  there  was  an  obstacle. 
The  places  of  the  conductors  were  all  filled,  but 
it  was  agreed  that  Mr.  Scott  should  be  taken 
in  as  an  "extra,"  and  given  steady  employment 
as  soon  as  an  opening  presented  itself. 


Keyless  Socket. 

A  new  keyless  socket,  which  has  just  been 
brought  out  by  the  Star  Electri.x  company  of 
Philadelphia,  is  shown  in  the  cuts.     The  socket 
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is  made  to  fit  any  lamp,  and  is  constructed  en- 
tirely of  porcelain  and  brass.  It  is  easily 
wired,  and  is  very  neat  in  appearance. 


National    Electric  Light    Association. 

The  committee  on  exhibits  and  transportation 
of  the  National  Electric  Light  association  has 
issued  the  following  rules  in  relation  to  the 
electrical  exhibit  to  be  held  in  connection  with 
the  convention  at  Providence,  R.  L,  February 
17,  1891: 

1.  On  account  of  the  short  time  that  the  exhibition  will 
be  open,  it  is  deemed  inadvisable  to  formulate  any  arbi- 
trary rules  for  the  government  of  exhibitors  The  "Golden 
Rule,"  applied  in  conformity  with  the  dictates  of  good  fel- 
lowship and  common  sense,  is  deemed  amply  sufficient  to 
prevent  any  exhibitor  from  encroaching  upon  the  rights  of 
his  neighbors,  or  doing  anything  that  will  detract  from  the 
general  appearance  of  the  whole  exhibition. 

2.  The  exhibition  will  be  held  in  Union  Hall,  Broad 
street,  diagonally  opposite  from  the  hotel,  which  will  be 
the  headquarters  of  the  association,  and  only  one  block 
from  the  building  in  which  the  sessions  of  the  association 
will  be  held. 

3.  The  installation  of  exhibits  may  commence  on 
Monday,  February  16,  and  stW  ^^'I'oi/s  mint  hii  removed  from 
the  hall  by  12  m.,  on  Saturday,  February  21. 

4.  The  several  electric  circuits  mentioned  in  circular 
from  the  committee,  dated  December  13,  iBijo,  will  be 
brought  into  the  hail  on  the  side  indicated  in  diagram;  but 
the  conveying  of  ihe  same  to  different  points  in  the  hall  as 
desired,  will  be  at  the  expense  of,  and  must  be  arranged 
for,  by  the  exhibitors   individually. 

5.  The  committee  has  arranged  with  parties  who  are 
thoroughly  competent  and  responsible,  to  attend  to  such 
business  in  their  respective  lines,  as  may  be  intrusted  to 
them  by  exhibitors,  at  reasonable  rates.  Exhibitors  are 
requested  to  correspond  with,  and  give  Iheir  orders  direct 
to  these  parties. 

(J.  All  goods  shipped  for  exhibition  should  be  plainly 
marked  with  the  name  of  the  exhibitor  himself;  for  instance, 
"John  Smith,  clectricil  exhibition,  Union  Hall,  Uroad 
street.  Providence,  R.  1." 

7.  The  chairman  of  the  committee,  Gen.  C.  H,  Barney, 
20  Cortlandt  street,  New  York,  will,  upon  application 
cheerfully  furnish  any  information  not  included  above,  or 
explain  any  point  not  fully  understood. 

The  following  are  the  names  of  applicants 
for  space  at  the  Providence  electric  light  meet- 
ing received  up  to  January  20: 

New  York  Insulated  Wire  Company,  New  York  City; 
Phn.-nix  Glass  (.'ompany,  New  York  City;  Washburn  h 
Moen  Manufacturing  Company,  Worcester,  Mass.;  Klec- 
tric  ICngineering  &  Supply  Company.  Syracuse,  N.  ^'.; 
Swarlz  &  Gannett,  rrovidcncc,  K.  I  ;  The  Kddy  Klectiic 
Motor  company,  Windsor,  Conn.;  Jewell  Belting  Com 
pany,  Hartford,  Conn  :  American  ICIectricil  Works.  IVovJ- 
dence,  R.  I.;  Jenney  IClectric  Motor  Company,  Indianapo- 
lis, Ind  ;  Interior  Conduit  &  Insulation  Company,  New 
York  City;  James  W.  Queen  ^  Company,  Philadelphia, 
Pa.;  Drake,  Tayson  &  Whiuier.  Providence.  K.  I.;  The 
Okonite  company,  New  York  ('ity;  The  F.  S.  Greeley  & 
company.  New  York  City;  Wkstern  Ei.kctrician 
(-hicago,  1 11. ;  Alexander.  Barney  &  Cbapin,  New 
York  City;  U.  T.  Paiste,  Philadelphia,  Pa.;  The 
Bryant  Electric  company,  Bridgeport,  Conn.;  Bernstein 
Electric    company,    Jioston,    Mass.;    T.  M.  Foote  Regu- 


lator company,  Boston,  Mass.;  The  Holtzer-Cabot  Elec- 
tric company,  Boston,  Mass.;  John  Lynch,  Washington, 
D.  C. ;  The  C.  Mclntire  company,  Newark,  N.  J.;  Eu- 
reka Tempered  Copper  company,  North  East,  Pa. ; 
Standard  Electric  Supply  company,  Boston,  Mass  ;  Nar- 
ragansett  Electric  Lighting  company,  Providence,  R.  I.; 
The  Johns-Pratt  company,  Hartford,  Conn.;  Shultz  Belt- 
ing company,  St.  Louis,  Mo. ;  The  Walker  Electric 
company,  New  Yoik  City,  Electric  Power  company.  New 
York  City;  The  Electrieal  Engineer,  New  York  Citv;  Mod- 
em Light  and  Heat,  Boston,  Mass.;  Chas.  A.  Scliieren  & 
company.  New  York  City;  Sperry  Electric  Light  com- 
pany, Chicago,  111.;  Thomson- Houston  Electric  com- 
pany, Boston,  Mass. ;  G.  G.  Stillman,  Boston,  Mass. ; 
Electric  Supply  company,  Chicago,  111, 


Chicago  Board  of  Trade  Telegraph  Pro- 
ject. 

There  seems  to  be  considerable  clashing  among  the 
advccates  of  the  telegraph  scheme  projected  by  the  Chi- 
cago Board  of  Trade.  No  appointments  have  yet  been 
made  by  President  Baker  to  fill  the  vacancies  on  the  tele- 
graph committee  made  by  the  resignations  of  Robert  Lind- 
blom  and  F.  G.  Kammerer.  The  reason  first  advanced  by 
the  Board  of  Trade  officials  for  the  resignations  was  the 
arduous  duties  imposed  upon  Messrs.  Lindblom,  Kam- 
merer, Richardson,  Dunn  and  Phelps,  by  reason  of  the 
projected  plan  of  building  a  telegraph  line  between  the  dif- 
ferent commercial  exchanges  of  the  country. 

The  appointments  and  subsequent  resignations  were;  it 
is  said,  a  continuation  of  the  old  troubles  growing  out  of  the 
board's  market  quotations  being  furnished  outside  open 
boards  and  bucket  shops.  The  opposition  to  President 
Baker  now  claims  that  a  majorty  antagonistic  to  his  pro- 
posed regime  were  appointed  on  the  committee  to  under- 
take a  proposed  plan,  fraught  with  difficulty,  with  the  view 
that  the  failure  of  the  committee  might  reflect  upon  his 
enemies. 

Mr.  Lindblom,  who  claims  the  inception  of  the  projected 
telegraph  line,  was  the  chairman  of  the  committee  first  re- 
porting on  its  entire  feasibility,  and  it  is  reported  he  feels 
that  certain  discourtesy  was  shown  in  appointing  him  to  a 
less  responsible  place  on  the  committee. 

With  the  telegraph  committee  rests  the  problem  of  lim- 
itation and  supply  of  the  board  quotations.  Both  of  the 
committeemen  who  resigned  refuse  to  reconsider  their 
action. 


In  the  right  hand  corner  of  the  drawing  the 
target-board  connections  for  the  system  are  rep- 
resented. 

The  busy  test  in  the  proposed  system  is  made 
by  reinforcing  the  test  relay  battery  by  the  cord 
test  battery.  The  touching  of  the  test  plug  tip 
to  a  busy  line  closes  the  relay  and  brings  a 
buzzing  sound  into  the  operator's  instrument. 

Line   Connector. 

The  line  connector  shown  in  the  cut  consists 
of  a  short  section  of  seamless  copper  tube,  of 
oblong  section,  as  shown  in  Fig.  3,  of  such  size 
as  to  admit  the  two  wires  alongside  each  other 
from  opposite  ends.  The  ends  of  the  connector 
are  then  grasped  with  clamps  which  are  rotated 
in  opposite  directions,  thereby  twisting  spirally 
the  wires  one  on  the  other,  and  drawing  the  sur- 
rounding envelope  of  copper  into  absolute 
metallic   contact  with    the    wire.     During   this 
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O'Gonnell's  No-Break  Multiple  Tele- 
phone System. 

When  multiple  telephone  switch-boards  are 
employed  there  has  always  been  more  or  less 
trouble  caused  by  dust  at  the  contacts  in  the 
spring  jacks.  The  object  of  the  system  illus- 
trated in  the  accompanying  diagram  is  to  pre- 
vent  accidental   opening  of   lines  on   multiple 


FIG.Z.  FIG„5. 

NEW   LINE   CONNECTOR. 

twisting  process  the  wires  are  ground  together 
so  as  to  form  a  perfect  contact.  In  twisting, 
the  metal  of  the  sleeve  conforms  itself  to  the 
two  twisted  wires,  as  shown  in  Fig.  2,  and  in 
examining  a  joint  made  with  this  connector,  it 
is  difficult  to  believe  that  the  original  section  of 
the  tube  was  oblong. 

The  joint  is  extremely  compact.  Its  resist- 
ance, if  anything,  is  less  than  that  of  an  equal 
length  of  the  line  wire.  There  is  no  brazing 
nor  other  foreign  substance  to  set  up  electrolytic 
action,  or  corrosion.  It  is  claimed  that  the  joint 
can  be  made  in  a  comparatively  short  time  and 
that  it  is  unusually  strong. 

The  clamp  pinches  the  tube  between  the  wires 
at  the  ends,  and  closes  an  open  space  there,  pr^ 
venting  moisture  from  getting  into  the  joint. 
Even  if   moisture  should    get  in,  which    is  not 
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0  CONNELI.  S   NO-KREAK    MUI-TIl'LK   TELEPHONE   SYSTEM, 


switch-boards  for  metallic  circuits.  The  changes 
constituting  the  chief  features  of  the  modified 
system,  which  is  the  invention  of  J.  J.  O'Con- 
nell  of  the  Chicago  Telephone  company,  is  the 
use  of  twin  alternating  generators;  the  perma- 
nent closing  of  the  troublesome  contact  in  all 
the  spring  jacks;  increasing  the  resistance  of  the 
subscribers'  drops  from  500  to  1,000  ohms;  the 
grounding  through  the  signal  bell  of  one  side 
of  a  subscriber's  metallic  circuit;  the  insertion 
of  a  "clearing-out  drop"  with  copper-plated 
cores,  in  the  connecting  cord  outfit  at  the  ex- 
change. 


very  unlikely  to  happen,  it  is  stated  that  there 
will  be  no  electrolytic  action  as  there  is  no  braz- 
ing about  the  joint.  Different  sized  wires  can  be 
joined  together  without  any  specially  formed 
conductor,  provided  the  difference  in  size  of  the 
wires  is  not  very  great.  When  a  joint  made  in 
this  manner  is  cut  open  it  is  found  to  be  almost 
a  solid  mass  of  copper.  The  connector  is  intro- 
duced by  VV.  .'\.  Giles  and  A.  M.  Hunt,  U.  S.  N., 
of  Newark,  N.  J. 


The  city  council  of  Kankakee,  III.,  has  passed  the  elec- 
tric street  railway  ordinance,  and  work  will  begin  en  the 
line  as  soon  as  material  can  be  procured. 
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Tin;  city  authorities  of  Pittsburg  are  exceed- 
ingly anxious  to  derive  a  revenue  from  the  street 
car  companies  of  the  city.  This  anxiety  has  led 
to  the  conception  of  a  plan  by  which  electric 
street  sweepers  will  be  operated.  It  is  proposed 
that  these  ponderous  machines  shall  tlerive 
their  current  from  the  electric  street  railway 
circuits.  The  authorities  propose  to  secure 
their  power  free,  apparently,  but  it  hardly  seems 
likely  that  the  arrangement  will  commend  itself 
to  the  favor  of  the  railway  companies.  Some 
of  the  details  are  mentioned  in  the  Pittsburg 
letter.  

For  a  long  time  the  calcium  light  has  been 
without  a  rival  in  theatrical  work.  But  mana- 
gers are  constantly  on  the  lookout  for  improved 
apparatus  by  which  scenic  effects  may  be  made 
more  brilliant  and  startling.  In  a-nother  col- 
umn is  given  a  description  of  electric  lamps, 
which  are  now  employed  in  place  of  calcium 
lights  in  one  of  Chicago's  playhouses.  The 
lamps  are  of  the  arc  type,  and  take  current 
from   the   incandescent  circuit  on    the    stage. 


The  lamps  with  a  resistance  are  connected  in 
multiple  across  the  mains.  Not  only  is  the 
light  steady  and  silent,  but  the  apparatus  can 
be  manipulated  with  the  greatest  ease,  and 
without  danger.  The  simplicity  of  the  outfit 
will  commend  itself  to  the  theatrical  economist. 


In  the  Minneapolis  letter  this  week  mention 
is  made  of  a  law  introduced  in  the  Minnesota 
legislature  providing  that  passengers  who  are 
not  provided  seats  in  street  cars  shall  not  be  re- 
quired to  pay  fare.  Such  a  law  would  practi- 
cally have  an  effect  only  in  Minneapolis,  St. 
Paul  and  Duluth.  From  what  we  know  of  the 
enterprising  residents  of  those  cities  it  is  decid- 
edly our  opinion  that  they  would  prefer  to  stand 
in  the  car  and  maintain  their  equilibrium  by  con- 
venient straps  rather  than  to  wait  any  consider- 
able time  for  a  car  in  which  seats  were  avail- 
able. The  street  cars  in  Minneapolis  are  per- 
haps not  quite  sufficiently  numerous  to  meet  the 
demand,  but  the  railway  company  is  doing  every- 
thing in  its  power  to  provide  at  the  earliest  pos- 
sible moment  entirely  adequate  facilities. 


At  THElast  meeting  of  the  American  Institute 
of  Electrical  Engineers  the  committee  appointed 
to  report  on  the  proper  value  of  the  henry,  the 
proposed  unit  of  self-induction,  presented  its 
recommendation.  It  suggests  that  the  practical 
unit  of  10',  absolute  units  of  inductance,  be  re- 
tained. This  value  is  ordinarily  expressed  as  a 
length  equal  to  one  earth's  quadrant,  or  i,ooo,- 
000,000  centimetres.  The  desirability  of  using 
the  henry  as  a  unit  has  been  ably  set  forth  in 
papers  recently  read  by  A.  E.  Kennelly  and 
Prof.  Francis  B.  Crocker.  The  former's  paper 
appeared  in  the  AVestern  Electrician  of  De- 
cember 27tli  last,  and  the  latter's  in  the  issue  of 
January  30th.  Prof.  Crocker,  who  is  chairman 
of  the  institute  committee  which  has  just  pre- 
sented its  report,  referred  in  his  paper  to  the 
considerations  which  had  influenced  the  mem- 
bers in  fixing  the  value  of  the  henry.  It  was 
thought  at  one  time  desirable,  perhaps,  to  give 
to  it  the  value  of  one-thousandth  of  a  quadrant, 
but  it  was  finally  considered  that  such  a  deter- 
mination would  be  a  mistake,  inasmuch  as  it 
would  destroy  the  harmony  of  the  practical 
electrical  unit  system,  as  every  unit  in  use  is 
derived  from  the  others  by  the  ratio  of  one  to 
one.  Had  the  committee  decided  on  fixing  the 
value  as  one-thousandth  of  a  quadrant,  it  would 
have  been  necessary  to  employ  one-thousandth 
of  an  ohm  instead  of  one  ohm.  In  its  report 
the  committee  states  that  while  the  value  will 
be  found  too  great  for  convenience  in  some 
cases,  the  average  practical  inductance  will  ap- 
proximate one  henry.  While  the  committee 
deems  this  fact  fortunate,  it  takes  especial  pains 
to  state  that  had  not  this  been  the  case,  it  would 
still  have  recommended  the  retention  of  the 
present  value  of  the  unit,  so  that  it  would  not 
make  an  exception  to  the  present  method  of 
forming  units.  Small  values  can  readily  be  ex- 
pressed inmillihenrys. 


The  discussion  of  the  paperonthe  '•Commer- 
cial Rating  of  Electric  Generators,"  read  by 
Thos.  G.  Grier  at  the  last  meeting  of  the  Chi- 
cago Electric  club, was  interesting  but  one-sided. 
The  question  as  to  the  advisability  of  rating 
the  output  of  dynamos  in  watts,  kilowatts,  or 
according  to  the  capacity  of  the  machine  in 
lamps,  was  taken  up.  A  majority  of  the  mem- 
bers who  took  part  in  the  debate,  favored  the 
use  of  watt  or  kilowatt  for  commercial  rating. 
The  opposition  contended  that  while  it  might 
be  well  to  denote  in  this  manner  the  capacity 
of  incandescent  machines  and  generators  built 
especially  for  power  service,  an  exception  should 
be  made  in  the  case  of  the  arc  light  machine. 
This  last  named  type  was  to  be  rated  by  its 
capaciiy  in  lamps;  in  other  words  we  should 
cling  to  the  old  method  of  rating,  and  continue 
to  designate  our  constant  current  dynamos  sup- 
plying arc  lamps,  as,  say,  "6o-light  machines," 
or  "30-light  machines."  The  reasons  for  thus 
rating  the  arc  dynamo  are  given  in  full  in  the 
report  of  the  discussion  presented  in  this  issue, 
and  the  reader  will  find  that  there  were  a  num- 
ber of  interesting  points  brought  out.  Without 
attempting  to  comment  at  length  upon  the  sub- 
ject we  may  say  that  in  our  opinion   an  electric 


generator  should  be  rated  by  such  a  unit  that 
when  the  expression  intended  to  denote  capacity 
is  employed,  it  will  be  such  that  there  will  be 
no  chance  of  error  due  to  a  badly  jointed  cir- 
cuit, perhaps,  or  inefficient  translating  devices. 
In  other  words  by  designating  in  a  specifica- 
tion, the  total  capacity  of  a  machine  in  watts  or 
kilowatts,  and  giving  the  voltage  or  amperage, 
and  demonstrating  that  it  will  deliver  independ- 
ent of  the  circuit,  the  specified  number  of  am- 
peres at  the  proper  voltage,  the  seller  discharges 
his  obligat  on  as  far  as  the  output  of  the 
machine  is  concerned.  An  electric  genera- 
tor, be  it  a  constant  potential  or  a  constant 
current  machine,  is  an  apparatus  designed  for 
the  purpose  of  delivering  current  at  a  fixed  or 
varying  pressure.  We  think,  therefore,  the  first 
question  should  be  whether  the  current  and 
e.m.f.  of  the  machine  is  as  specified  rather  than 
whether  the  circuit  and  lamps  are  in  proper  con- 
dition. 


A  PAPER  by  Franklin  Leonard  Pope,  read  be- 
fore  the    New   York    Electric  Club  at  its  last 
meeting,  is  presented  in  this  issue.     His  subject 
was  "Notes  on  the  Electric  Railway,  Historical, 
Statistical  and   Technical."     It  is  an   able  and 
entertaining    paper,   and     full  of    information 
which  many  will  be  glad  to  secure  and  preserve. 
The   article  will  be  widely  read,  for  it  is  of  a 
popular   character,  and   written  in  a  style  that 
will  attract  the  general  reader  as  well  as  those 
who  ordinarily  peruse  papers  treating  of  electri- 
cal subjects.  A  considerable  part  of  Mr.  Pope's 
paper  is   historical.     After  adverting  briefly  to 
the  discoveries  of  Faraday  and  Henry  he  refers 
at  length  to  the  achievements  of   Thomas  Dav- 
enport, the   humble  blacksmith,   who,  he  says, 
constructed  in  Springfield  more  than  half  a  cen- 
tury ago  a  model  which  was  undoubtedly  the 
first  appearance  of  an  electrical   railway  in  the 
world.     As  his  work  and  even  his  name  are  al- 
most unknown  at  the  present  day,  Mr.  Pope  re- 
lates  what  he  has  ascertained  of  the  work  of 
this   pioneer   electrician.     In  1S3S,  it  is  stated, 
Davenport  operated  a  printing  press  by  an  elec- 
tric  motor,  and   about   that  time   constructed 
motors  which  were  admirably  designed,  and  in 
essentials,  even  to  the   shunt   winding,  differed 
little  from   the   most   scientific   machines  con- 
structed to-day.     Davenport  was  a  thorough  be- 
liever in  the  itiea  that  electricity  would   super 
sede  steam.  He  was  an  enthusiast,  and  it  was  not 
uncommon  to  smile  at   such  enthusiasts;  but  he 
was  an  enthusiast  as  all  electricians  are  enthusi- 
asts in  that  they  believe  the  day  will  come  when 
electricity  can  be  produced  directly  from  coal. 
Mr.  Pope  next  takes  up  the  development  of  dy- 
namo-electric machines,  and  then   modern  elec- 
tric  railways.     The  credit  of   priority   of    the 
electric  railway  in  its  modern  form  he  gives  to 
Stephen  D.  Field,  whose  work  is   described  at 
considerable  length.     The  description  of  Field's 
system  leads  the  writer  of  the  paper  to  consider 
the  conduit  method  of  operating  railways.     The 
difficulties   which  have   made    the   application 
of  conduits  impracticable  for   railways  hitherto 
are  summarized,  and  the  problem  is  commended 
to  inventors.     The  solution    will  amply   repay 
any  investment   of   labor  and   study,  as   he  be- 
lieves wires  must  disappear  from  thoroughfares 
in  all  larger  cities.  Mr.  Pope  discusses  in  an  ex- 
ceedingly interesting  way  the  storage  battery  and 
overhead  systems,  and  presents  figures  in  regard 
to  the  cost    of    operation,   which  are    probably 
more  accurate  than  any  which  have  ever  before 
been  made  public.     In  concluding  his  paper  Mr. 
Pope  speaks  of  the  possibility  of  the  construc- 
tion   of    underground    railways  in    New  York. 
The  paper  closes  with  the  prophecy,  "I  venture 
here  and  now  to  predict  that  within  the  next 
twenty  years,  if  not  the  next  ten  years,  electrical 
and  underground  transportation  will  be  brought 
to  such  a  state  of  perfection    that  a  passenger 
entering  one  of  the  central  stations  of  New  York 
may  be  deposited  at   his    home   station  at  any 
point  within  a  radius  of   ten  miles   in   fifteen 
minutes'   time,  and  at  a   fare  of  5  cents.     And 
this  magnificent  result  is  to  be  the  contribution 
to  the  convenience   and  the  prosperity  of   the 
public   of  the  electrical  'engineer."     Only  the 
merest   outline   of   parts    of   the  paper  is  pre- 
sented in  this  paragraph.     It  deserves  a  careful 
perusal  in  its  entirety. 
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Notes  on  the  Electric  Railway— Historical, 
Statistical  and  Technical.' 

Bv  Franklin  Leonard  Pope. 

Every  trade  and  profession  has  its  well  worn  stock  of 
traditional  anecdotes,  handed  down  from  a  remote  antiquity, 
which  the  veterans  are  accustomed  to  relate  in  hours  of 
idleness  for  the  amazement,  or  the  amusement,  as  the  case 
may  be.  of  the  youngsters. 

The  telegraphic  service,  in  which  thirty  years  ago  I  was 
an  aspiring  and  ambitious  youthful  "plug"  was  no  excep- 
tion to  the  rule.  You  will  pardon  me,  if  I  recapitulate 
two  of  these  ancient  tales,  which  I  tell  as  they  were  told  to 
me.  for  the  sake  of  the  moral  which  they  point 

One  of  these  stories  was  to  the  effect  that  an  inventive 
genius  down  East,  which  meant  Boston  or  bej'ond,  had 
■or.ce  contrived  a  great  improvement  on  the  telegraph  as  we 
knew  it,  inasmuch  as  by  jts  means  the  telegraph  operators, 
■or  any  one  else  for  that  matter,  could  converse  directly 
through  the  wire. 

"A  most  magnificent  invention,"  solemnly  asseverated 
■our  chief  operator.  Jack  Selden;"it  was  tried  with  perfect 
success  between  Boston  ard  New  York,  but  sad  losay,  it  had 
to  be  given  up,  because  the  New  York  operators'  breath 
smelt  so  strongly  of  bad  whiskey."  But  in  later  days  Alex- 
ander Graham  Eell  of  Boston  did  actually  show  us  how  to 
speak  through  the  whispering  wire,  and  owing,  let  us  char- 
itably hope,  to  the  permanent  reformation  of  the  objection- 
able habits  of  the  New  York  operators,  it  did  not  this  time 
"have  to  be  given  up.'' 

The  other  story  was  about  an  unsophisucated  old  man.  a 
shoemaker,  who  lived  and  had  a  little  shop  in  Natick,  be- 
tween Worcester  and  Boston;  for  aught  I  know  he  may 
have  been  the  original  '"Natick  cobbler.''  The  only  son  of 
this  old  man  was  a  soldier  in  our  army  in  Mexico.  This 
was  in  1S4S,  when  the  telegraph  was  a  new  thing  and  a 
great  mystery,  and  its  frequent  dispatches,  bringing  the 
latest  news  from  the  seat  of  war,  kept  the  comnmnity  in  a 
<;ontinual  state  of  feverish  anxiety,  of  which  in  later  years 
we  all  came  too  well  to  know  the  full  meaning.  Ooe  day  a 
letter  came  to  the  shoemaker  from  his  son,  complaining  of 
the  condition  of  his  boots,  worn  to  shreds  by  long  and 
hard  marches,  and  wishing  that  he  had  a  durable  pair  of 
paternal  manufacture.  S:ruck  with  a  happy  thought,  the 
good  old  man  immediately  constiucted  a  pair  of  his  very 
best  No.  12  cowhide?,  affixed  a  tag  to  them  inscribed  with 
the  proper  address,  tied  the  straps  together  and  hung  the 
boots  over  the  telegraph  wire  which  passed  his  house.  In 
the  morning  they  were  gone.  A  belated  tramp  had  ap- 
propriated ihem,  and  with  a  certain  sense  of  grim  humor 
not  unknown  among  these  gentry,  had  hurg  his  own  di- 
lapidated brogans  iu  their  place.  "Look,  Marthy,'' ex- 
claimed the  delighted  cordwainer  the  next  morning,  as  he 
gazed  out  cf  his  window  in  the  dim  light  of  dawn,  "Johnny 
has  got  his  new  boots  so  quick,  and  has  sent  his  old  ones 
back  by  telegraph  to  be  mended." 

But  to-day.  the  improbable  romance  of  the  talking  wire, 
and  the  imagined  electrical  transportation  of  the  simple 
cobbler  of  Xatitk.  have  both  become  realities.  The  speak 
ing  telephone  is  found  in  every  business  office  and  in  al- 
most every  home.  Freight  and  passengers  are  hauled  over 
■elevated  ways  by  invisible  electric  power,  and  probably  ro 
one  in  this  audience  entertains  a  doubt  that  the  day  15  close 
at  hand  when  the  electric  transportation  of  passengers  will 
be  conducted  at  a  rate  of  speed  which  most  people  now 
deem  almost  inconceivable. 

Every  consideration  of  common  humanity,  not  to  speak 
of  public  convenience  and  economy,  unite  to  urge  the 
speediest  possible  substitution  of  mechanical  for  horse 
power  on  our  numerous  street  railways,  and  this  is,  for 
many  reasons,  especially  to  be  desired  in  cities  in  which 
the  mostdesirable  residential  neighborhoods  can  be  reached 
■only  by  ''outes  including  long  and  comparatively  steep 
ascending  grades.  It  is  but  just  to  the  street  railway  man- 
agers of  the  United  States  to  say  that  these  considerations 
have  not  been  without  effect. 

It  is  only  six  years  ago  that  an  electric  street  railway  was 
put  in  actual  commercial  service  in  the  United  States  for 
the  first  time.  This  was  in  the  city  of  Cleveland,  O.  To- 
day considerably  more  than  one-third  of  the  total  street 
railway  mileage  of  the  United  States  is  either  operated  by 
-electric  power  or  contracts  have  been  entered  into  for  the 
substitution  of  an  electric  equipment  for  that  now  in  uie. 
at  the  earliest  possible  moment. 

At  a  meeting  of  the  American  Street  Railway  associa- 
tion, held  in  Washington,  only  a  little  more  than  two  years 
ago,  almost  the  sole  subject  of  discussion  was  the  question 
of  improved  motive  power  for  street  railway  service. 
Ever>'  manager  and  superintendent  present  realized  that 
the  demands  of  traffic  were  rapidly  outgrowing  the  existing 
methods,  and  many  of  them  had  begun  to  look  forward  lo 
the  application  of  tlectric  power  as  the  only  possible  solu 
tion  of  the  problem.  As  one  delegate  alter  another  re- 
ported his  experiences  and  observations  in  respect  to  elec- 
tric traction,  a  member  who  had  listened  to  it  all  with  evi- 
dent impatience,  arose  and  entered  his  solemn  protest 
against  all  the  new-fangled  talk  about  electricity.  He 
said  that  he  had  come  there  upon  the  assumption  that  it 
was  a  horse  railroad  convention,  in  order  to  get  informa 
tion  about  horses.  He  wanted  to  know  how  to  shoe  them, 
hoA-  to  feed  them,  and  how  to  work  them  to  the  best  ad- 
vantage, ,\nd  as  he  continued  to  complain,  it  was  evident 
that  in  more  than  one  place  in  the  assemblage  his  ideas 
met  with  a  sympathetic  response. 

Less  than  four  month?  ago,  the  same  association  held  its 
annual  meeting  at  Buffalo,  and  in  his  opening  address,  the 
president,  Thomas  Lowryof  Minneapolis,  made  the  follow- 
ing significant  remark: 

"I  am  so  thoroughly  convinced  that  electricity  is  the 
coming  power  for  street  railways  (except  on  very  heavy 
grades,  where  the  cable  is  best  suited),  and  that  it  will 
prove  so  effective  as  a  means  for  rapid  transit  for  cities, 
that  I  believe  that  this  is  the  last  convention  that  will  ever 
seriously  consider  horses  for  the  operation  of  street  rail- 
ways." 

I     Read  btfore  ihe  New  York  Kicctric  Club,  January  22,  1B91. 


Nor  was  this  all.  Many  of  you  who  are  familiar  with 
the  fact  that  President  Lowry,  whose  energy,  ability  and 
foresight  will  never  be  questioned  by  any  one  familiar  with 
his  career,  threw  away,  in  1SS9,  a  bran  new  cable  plant, 
which  cost  nearly  half  a  million  dollars,  in  order  to  replace 
it  with  ( lectr'c  motors. 

Some  of  his  associates  undoubtedly  entertained  great 
doubts  of  his  sanity,  but  every  new  electric  road  brings  a 
fresh  tribute  of  approval  to  his  enterprise  and  to  his  ccur 
age.  Since  he  took  that  memorable  action,  electricity  has 
changed  the  whole  aspect,  both  scientific  and  commercial, 
of  municipal  transportation. 

Few  people  have  any  conception  of  the  enormous  extent 
of  city  and  suburban  traffic  in  the  cities  of  the  United 
States.  A  few  statistics  are  more  impressive  than  pages  of 
rhetoric. 

The  cftlcial  returns  show  that  during  the  year  ending 
September  30,  iSSg,  the  no  street  railways  i  .  the  stale  of 
New  York,  carried  over  6S6,coo,ooo  passengers,  or  100 
times  the  total  population  In  New  York  city  alone  the 
surface  and  the  elevated  roads  carried  together  about  400,- 
000.000.  In  Boston  100,000,000,  and  in  Philadelphia 
i50,coo,ooo  passengers  were  carried.  In  fact,  statistics  in- 
dicate that  the  street  railways  of  the  United  States  carry 
something  like  twice  as  many  passengtrs  as  all  the  steam 
roads  and  moreover,  it  has  also  been  found  ihatihe  number 
of  passengers  increases  frcm  year  to  year  in  a  much  greater 
ratio  than  the  population,  which  means,  not  only  that  more 
people  ride,  but  that  the  same  people  ride  more  fnquently 
lach  succeeding  year. 

The  transportation  of  this  enormous  number  of  passen- 
gers, probably  not  less  than  four  or  five  billions,  taking 
the  whole  country  together,  with  safety,  comfort,  speed 
and  economy,  must  be  recognized  as  an  undertaking  of  the 
most  gigantic  description.  It  is  well  worth  our  efforts  to 
carefully  consider  the  best  means  by  which  it  can  be  ac- 
complished. No  work  has  ever  been  done  by  the  inventor, 
the  engineer  or  the  electrician,  of  such  immediate  and  di- 
rect benefit  t©  the  masses,  as  that  which  has  to  do  with  the 
subject  under  consideration. 

Considered  in  a  general  sense,  the  electric  car  is  a  self 
propelling  vehicle,  the  actuating  force  of  which  is  derived 
from  an  electric  current  through  the  agency  of  an  electric 
ergine.  or  as  it  is  technically  termed,  a  motor.  \Ve  may 
conveniently  consider  the  subject  of  electric  railways  by 
dividing  them  into  three  classes,  which  are  distinguished 
from  each  other  in  the  manner  in  which  the  current  is 
supplied   to   the  motor  upon  the  car.     These  are: 

First.  The  so-called  o:rr//cuid system,  in  which  the  elec- 
tric current  is  supp'ied  to  the  car  through  a  wire  suspended 
above  the  track. 

Second.  The  unJer^roufni  system,  in  which  a  supply 
conductor  is  placed  in  a  concu't  beneath  the  surface  of  the 
street,  and  the  current  is  taken  into  the  car  by  an  arm  pro- 
jecting downward  through  a  slot  in  the  top  of  the  con- 
duit. 

Third.  The  storo:^,:  i'afh-ry  s)s\.^xt\,  in  which  the  current 
is  furnished  by  storage  batteries  (which  arein  fact  a  specii-s 
of  electrical  reser\'oir.*-)  placed  underneath  the  seats  of  the 
car  and  charged  at  the  terminal  station  with  a  sufficient 
quantity  of  electricity  for  each  trip. 

While  differing  from  each  other  in  respect  to  the  manner 
in  which  the  current  is  supplied,  certain  essential  princi- 
ples are  common  to  them  all.  In  all  electric  cars,  the  mo- 
tor is  composed  of  a  stationary-  portion  called  the  Jir/d 
ma^tttt  and  a  moving  pKirtion  called  the  arnioiiire.  The 
electric  current  causes  the  armatures  to  revolve,  and 
the  armatures  being  geared  to  the  car  axles  move  the  car. 
The  driver  starts  the  car  by  establishing  an  electrical  con- 
nection between  the  motor  and  the  electric  conductor, 
overhead  or  underground,  or  the  storage  battery,  as  the 
case  may  be,  stops  the  car  by  interrupting  the  electric  con- 
nection, and  reverses  it  by  reversing  the  direction  of  the 
current  which  passes  through  the  motor. 

The  time  which  I  have  allowed  myself  will  not  permit 
me  to  enter  as  fully  as  I  should  like  into  the  history  of  the 
electric  motor,  but  there  are  certain  prominent  epochs  in  its 
development,  which  require  a  passing  notice. 

The  discovery  that  it  is  possible  to  produce  continuous 
mechanical  motion  by  the  agency  of  the  electric  current, 
is  due  loan  eminent  English  philosopher.  It  was  made 
early  on  the  morning  of  December  25th.  1S21.  For  many 
years  the  discovery  was  regarded  as  nothing  more  than  an 
interesting  philosophical  experiment,  but  the  world  is  now 
awakening  to  some  adequate  conception  of  the  magnificent 
possibilities  of  the  humble  gift  which  was  slipped  into  its 
stocking  on  that  Christmas  morning,  by  one  who  had  not 
long  before  jocosely  described  himself  as  "Michael  Fara- 
day, late  bookbinders'  apprentice,  now  turned  philoso- 
pher." 

In  1S31,  Joseph  Henry,  then  professor  of  Natural  Phil- 
osophy in  the  Academy  at  Albany.  N.  Y  .  and  afterward 
the  distinguished  secretary  of  the  Smithsonian  Institute 
at  Washington,  in  a  letter  to  Professor  Silliman.  of  New 
Haven,  said:  "I  have  lately  succeeded  in  producing  mo 
tion  by  a  Hltlc  machine  which  I  believe  has  never  before 
been  applied  in  mechanics,  by  magnetic  at  raction  and  re- 
pulsion." This  was  a  ciude  and  simple  affair,  but  served 
sufficiently  to  illustrate  the  principle  of  such  apparatus. 
Those  who  are  interested  to  see  it  .vill  find  it  carefully  pre- 
served in  the  cabinet  of  Princeton  College. 

After  having  thus  demonstrated  the  possibility  of  con- 
structing an  electro-magnetic  engine,  so  far  from  giving 
way  to  the  natural  enthusiasm  of  the  successful  inventor, 
Henry  proceeded,  with  that  calm  sobriety  of  judgment  for 
which  he  was  peculiarly  distinguished,  to  forecast  the  future 
possibilities  of  the  new  motor.  He  was  soon  led  to  see 
under  the  conditions  of  kuowlt-dge  then  existing  the  powt  r 
could  only  be  dt-rivcd  from  the  oxidation  of  zinc  in  a  gal- 
vanic battery,  and  hence  the  heat  energy  required  in  the 
original  smelting  of  the  metal  must  represent  at  least  an 
equal  amount  of  power.  Hence  his  conclusion  that  the 
fuel  required  for  that  furpose  might  with  better  advan- 
tage be  employed  directly  in  performing  the  required 
work. 

While  feeling  thus  assured  that  electricity  could  not  hope 


tocompete  with,  much  less  to  supersede,  steam,  as  a  primary 
source  of  power,  Henry,  nevertheless,  did  not  hesitate  to 
predict  that  the  electric  motor  was  destined  in  the  future 
to  occupy  an  extensive  field  of  usefulness,  particularly  in 
applications  in  which  absolutely  theoretical  economy  was 
subordinate  to  more  important  consideraticns. 

Time  has  shown  that  Henry's  conception  of  the  legitimate 
field  of  the  electric  motor  was  prophetically  accurate,  but 
his  views  failed  to  impress  themselves  upon  the  minds  of 
his  contemporaries.  In  the  expectation  that  electricity 
would  soon  be  the  universal  motive  power,  the  problem  of 
its  utilization  was,  during  the  ne.Nt  ten  years,  attacked 
with  great  zeal  by  a  considerable  number  of  inventors. 
The  earliest  as  well  as  the  most  meritorious  of  these  was  a 
Green  Mountain  village  blacksmith  by  the  name  of  Thomas 
Davenport.  Some  time  since,  while  preparing  a  lecture  to 
be  delivered  before  the  Board  of  Trade  in  Springfield, 
Mass.,  I  accidentally  learned  that  this  inventor  had  con- 
structed a  model  of  an  electric  railway  In  Springtield  more 
than  50  years  ago,  undoubtedly  the  verj'  first  appearance 
of  the  electric  railway  In  the  history  of  the  world. 
The  work  of  this  pioneer  electrician,  and  even  his  very 
name,  being  almost  unknown  lo  the  present  generation  of 
laborers  in  this  fertile  field,  my  curiosity  and  interest  were 
sufficiently  excited  to  lead  me  to  undertake  an  investigation 
with  a  view  to  rescue  whatever  knowledge  of  his  work  had 
escaped  the  ravages  of  time.  In  this  it  has  been  my  for- 
tune to  meet  with  an  unexpected  degree  of  success.  The 
record  of  bis  career  shows  that  Thomas  Davenport  was  a 
man  of  no  ordinary  merit.  Pursuing  the  occupation  of  a 
village  blacksmith  in  Brandon,  ^"t.,  at  that  time  an  obscure 
country  town,  far  remcved  from  all  main  lines  of  travel 
and  trarsportation,  and  long  before  the  day  of  railroads, 
but  as  Prof,  Eaton  justly  said  cf  him,  "possessing  one  of 
those  minds  which  cannot  be  confined  to  the  limits  of  a 
blacksmith's  shop  cor  any  other  shop  less  than  the  canopy 
of  heaven."  he  had  no  sooner  been  shown  as  a  curiosity 
the  effect  of  Professor  Henry's  electro-magnet  in  lifting  a 
blacksmith's  anvil  by  the  magnetic  power  generated  by 
three  small  battery  cells,  then  he  was  seized  with  the  idea 
that  electro-magnetism  might  be  applied  to  the  propul- 
sion of  all  kinds  of  machinery,  and  in  fact  be  made  a  uni- 
versal motive  power.  From  that  moment  his  whole 
life  was  devoted  solely  to  the  realization  of  this  concep- 
tion. 

It  has  been  well  said  that  "to  rightly  appreciate  a  dis- 
coverer we  shculd  not  lock  at  his  work  from  our  time;  we 
should  not  judge  of  his  work  in  the  fullness  of  the  light 
of  present  knowledge;  but  in  the  dim  twilight  which  alone 
illuminated  to  him  facts  and  laws  then  but  imperfectly 
known."  We  must  remember  that  at  that  date  the  steam 
engine  was  a  comparatively  uneconomical,  inefficient  and 
dangerous  apparatus,  and  was  regarded  at  best  but  a 
necessary*  evil;  a  thing  to  be  tolerated  and  endured  in  the 
absence  of  available  water  power,  but  best  dispensed  with 
altogether  wherever  possible.  At  that  date  and  for  years 
afterward  the  annual  catalogue  of  disasters  by  fire  and 
explosion  due  to  the  use  of  steam,  was  a  lengthy  and  hor- 
rifying one.  The  report  of  a  single  year  of  the  St.  Louis 
Board  of  Trade  gave  a  list  of  no  less  than  112  steamers 
which  had  been  destroy? d  on  the  Western  rivers  within  the 
precef  ing  twelve  months  by  fire  and  explosion.  Many 
people  now  living  will  remember  the  circumstance  of  over 
sixty  persons  being  killed  by  the  bursting  of  a  steam  boiler 
in  the  heart  of  the  business  district  of  New  York  City. 
With  such  facts  as  these  in  mind  it  is  easy  to  understand 
why  the  possibility  of  a  new  motor,  ccmpact,  noiseless, 
manageable,  free  from  all  danger  of  fire  and  explosion, 
should  be  hailed  with  enthusiasm  as  a  priceless  boon 
to  the  industrial  community.  We  must  remember,  too, 
that  there  existed  at  that  time  no  data  from  which  could 
be  foreseen  or  determined,  even  with  remote  approxima- 
tion the  relative  economy  of  steam  and  galvanic  power. 
It  was  not  until  ten  years  later  that  the  great 
law  of  the  conservation  of  energy  and  the  cor- 
relation        cf      the      physical      forces now     familiar 

to  every  schoolboy — was  first  formulated  by  Grove  and 
Mayer  and  Joule;  a  law  now  so  interwoven  with  our  scien- 
tific conceptions  that  it  is  hardly  possible  for  us  to  imagine 
that  it  could  ever  have  been  unknown.  At  a  much  later 
date  than  that  cf  which  I  am  now  speaking,  men  whose 
names  will  be  recognized  as  the  foremost  scientists  of  the 
time,  such  men  as  Lardner,  Jaocbi  and  Jcule,  did  not  hes- 
itate to  put  upon  lecord  the  belief  that  within  a  few  years 
the  power  of  steam  would  be  wholly  superseded  by  that  of 
electro-magnetism,  and  the  Scientific  American  was  pub- 
l  shing  illustrated  descriptions  of  perpetual  motion  ma- 
chines. 

From  the  moment  in  which  he  first  witnessed  the  experi- 
ment of  lifting  an  anvil  by  Henry's  electromagnet  to  the 
very  last  hour  of  his  life,  Davenport  never  unce  wavered 
in  his  belief  that  steam  was  ultimately  destined  to  be  sup- 
planted by  clecro-magnetism.  Within  six  months  f re  ra 
that  time,  with  the  assistance  of  another  mechanic  of  the 
same  town,  he  succeeded  in  constructing  a  machine  by 
which  he  obtained  continuous  rotation  by  electro-magnet'c 
power.  And  it  is  worthy  of  remark  that  in  this  very  first 
machine,  Davenport  exhibited  that  unerring  instinct  of 
genius  which  ever  distinguishes  the  true  inventor,  in  that 
he  grasped  at  once  ihr  fundamental  conception  of  the  com- 
bination of  fixed  and  rotating  electro-magnets,  the  one  re- 
versible and  the  other  non-reversible,  which  has  character- 
ized every  commercially  successful  tlectric  motor  from  the 
beginning  until  the  present  day.  Time  docs  not  peniiit 
the  rehearsal  of  the  detailed  stoiy  of  his  itruggles,  his  fail- 
ures and  his  successes  During  the  six  years  between  1835 
and  1841,  he  built  more  than  100  operative  electric  motors, 
scarcely  any  two  of  which  were  of  the  same  design,  and 
which  varied  in  size  from  a  small  model  up  to  an  engine 
capable  of  driving  a  rotary  printing  press  for  twelve  hours 
in  succession.  In  December,  t835,  he  exhibited  in  Boston, 
the  model  of  an  electric  locomotive  and  circular  railway 
which  he  had  built  in  Springfield,  and  a  similar  though 
more  finely  finished  model  which  was  built  by  him  the  fol- 
lowing year  is  still  in  existence  in  a  good  state  of  preserva- 
tion.    He  published  in    1840,  now   more   than   fifty   years 
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ago,  in  the  city  of  New  York,  a  weekly  journal  called  the 
EUdro  Magnet  and  Mechanics'  Intelligencer,  which  was 
printed  upon  a  press  driven  by  an  electro- magnetic  engine. 
Some  of  his  motors,  constructed  as  early  as  1837  and  1S3S, 
were  admirably  designed  arid  in  essentials,  even  to  the 
shunt  winding,  differed  but  little  from  some  of  the  most 
advanced  and  successful  types  in  use  at  the  present  day. 

Less  than  a  year  before  his  death,  upon  reading  a  news- 
paper account  of  the  trial  of  the  large  engine  built  at  Wash- 
ington by  Prof.  Page  under  an  appropriation  from  con- 
gress, Davenport  wrote  a  long  and  interesting  letter  to  a 
local  newspaper,  congratulating  Professor  Page  upon  his 
success,  giving  a  concise  and  full  account  of  his  own  work, 
and  predicting  with  earnestness  born  of  entire  conviction, 
the  ultimate  triumph  of  electro-magnetism  over  steam. 

It  has  been  the  fashion  to  smile  at  such  men  as  Daven- 
port as  enthusiasts.  Bat  may  it  not  be  that  there  is  an- 
other side  to  the  question?  I  do  not  forget  that  one  of 
the  grea'est  of  American  philosophers,  Joseph  Henry, 
has  said:  "The  man  of  true  genius  never  lives  before  his 
time.  Though  he  may  catch  a  glimpse  of  the  coming 
light  as  it  gi'ds  the  mountain  top,  long  before  it  has 
reached  the  eyes  of  his  contemporaries,  and  though  he 
may  hazard  a  prediction  as  to  the  future,  he  acts  with  the 
present."  Viewed  in  this  light,  it  may  be  said  that  Daven- 
port did  not  live  before  his  time  At  least  he  acted  with 
the  present.  It  may  be  affirmed  with  entire  truth,  that  he 
gave  every  effort  of  his  life  to  the  development  of  his  idea, 
and  at  last  sunk  into  his  grave,  as  he  himself  well  realized, 
a  victim  of  disappointed  hopes.  Yet  if  Davenport  was 
an  enthusiast,  so  are  we  all  enthusiasts  as  respects  our  an- 
ticipations of  the  realization  of  the  result  which  he  pre- 
dicted and  for  which  he  wrought  unceasingly.  Steam  is 
nothing  more  than  a  convenient  agency  for  the  transnii';- 
sionol  power,  which  derives  its  energy  from  heat  and  im- 
parts it  to  mechanism.  So  soon  as  the  great  riddle  of  the 
day  has  been  read — the  production  of  electricity,  as  steam 
is  produced,  directly  from  heat — then,  indeed,  will  the  pre 
dieted  triumph  of  electro-magnetism  over  steam  become  an 
accomplished  fact.  Forty  years  have  passed  away  since 
all  tliat  was  mortal  of  Thomas  Davenport  was  laid  to  rest 
beneath  the  Brandon  elms,  yet  I  think  there  are  not  many 
present  in  this  audience  to-night  who  do  not  cherish  the 
expectation,  if  not  the  conviction,  that  before  the  half  cen- 
tury has  been  completed  the  great  problem  will  have  been 
solved,  and  the  era  of  a  new  industrial  revolution  will  have 
diwned  upon  the  world. 

The  electric  locomotive  constructed  by  Prof.  George  G. 
Page,  which  was  tried  by  him  on  the  Baltimore  &  Ohio 
Railroad,  in  1S51.  deserves  a  passing  notice  here.  It  was 
a  noteworthy  achievement,  but  developed  no  new  princi- 
ple, nor  did  it  contribute  anything  to  the  ultimate  solu- 
tion of  the  problem  of  the  electric  railway.  Many  other 
promising  experiments  were  made,  but  all  resulted  in  fail- 
ure, until  the  very  name  of  elec'ro-magnetic  motor  became 
almost  a  synonym  for  "humbug."  In  discussing  the  ques 
tion  Professr  Henry  once  said  in  his  prophetic  way: 

"All  attempts  to  substitute  electricity  or  magnetism  for 
coal-power  must  be  unsuccessful,  since  these  powers  tend 
to  an  equilibrium  from  which  they  can  only  be  disturbed  by 
the  application  of  another  power  which  is  the  equivalent  of 
that  which  they  can  subsequently  exhibit.  They  are  how- 
ever, of  great  importance  as  intermediate  agents  in  the  ap- 
plication of  the  power  of  heat  as  derived  from  combustion. 
Science  does  not  indicate  in  the  slightest  degree  the  possi- 
bility of  the  discovery  of  a  new  primary  power  comparable 
with  that  of  combustion  as  exhibited  in  the  burning  of 
coal.  We,  therefore,  do  not  hesitate  to  say  that  all  decla- 
rations of  the  discovery  of  a  new  motive  power  which  is  to 
supersede  the  use  of  coal,  have  their  origin  in  ignorance  or 
deception,  and  frequently  in  both," 

I  wish  to  call  your  particular  attention  to  the  remarks  of 
Henry  in  the  paragraph  just  quoted,  that  electricity  and 
magnetism  are  of  great  importance  as  intermediate  agents 
in  the  application  of  the  power  of  heat. 

In  these  words  Henry  accurately  foretold  the  true  place 
of  the  electric  motor  in  the  domain  of  industry.  Not  a 
little  confusion  of  thought  exists  at  the  present  time  in  ref- 
erence to  this  very  point.  Everyday  we  hear  somebody 
spsak  of  electricity  as  if  it  were  a  primary  motive  power. 

It  only  requires  a  moment's  consideration  to  see  that 
such  a  view  is  wholly  without  scientific  basis.  Electricity 
is  not  a  source  of  power.  What,  then,  I  hear  the  layman 
ask,  is  electricity?  Those  of  u?  who  are  most  familiar 
with  it,  have  but  one  answer  to  that  question:  We  dc  no/ 
know,  and  for  my  own  part.  I  very  much  doubt  if  we  ever 
shall  know.  This  much,  however,  is  certain,  electricity  is 
a  very  convenient  and  very  manageable  agency,  perhaps  a 
peculiar  form  of  matter,  perhaps  a  peculiar  form  of  energy, 
by  which  any  quantity  of  mechanical  power  may  be  in- 
stantly transferred  from  a  prime  motor,  such  as  a  steam 
engine  or  water-wheel,  to  a  secondary  motor  at  a  distance, 
which  is  employed  to  do  the  required  work.  It  really  per 
forms  exactly  the  same  ofllcc,  which,  however  useful  in 
conveying  mechanical  power  from  one  point  to  another 
can,  under  no  conceivable  circumstances,  be  capable  of 
originating  it. 

The  electric  motor,  therefore,  remained,  for  something 
like  forty  years  after  its  invention,  an  interesting,  but  prac- 
tically useless  philosophical  toy.  It  was  like  half  a  pair  of 
scissors— of  no  earthly  use  without  the  other  half.  The 
other  thing  that  was  needed  was  an  ortjanized  machine, 
which  could  convert  large  quantities  of  mechanical  power 
into  electricity.  The  discovery  that  it  was  possible  to  ef- 
fect this  conversion  was  also  due  to  Faraday.  With  his 
usual  sagacity,  he  had  suspected  that  it  might  be  done, 
and  undertook  a  series  of  experiments  for  the  express  pur- 
pose of  finding  out.  On  the  second  day  he  wrote  to  a 
friend:  "I  think  I  have  got  hold  of  a  good  thing,  but  cm 
not  say;  it  may  be  weed  instead  of  a  fish,  which,  after  all 
my  labor,  I  may  pull  up."  On  the  tenth  day  he  pulled  it 
up  and  it  was  3.Jis/i:  it  was  not  a  small  fish  either.  He 
had  made  a  discovery  which,  without  injustice,  may  fairly 
be  compared  to  Newton's  immortal  discovery  of  gravita- 
tion, liut  Faraday  w.nsa  man  who  possessed  pre-eminently 
the  scientific  mind.     His  delight  in  the   pursuit  and  detec- 


tion of  the  great  truths  of  nature  was  so  intense  and  so  ab- 
sorbing, that  he  was  never  able  to  turn  from  them  for  the 
purpose  of  following  up  their  practical  application.  "I 
have  rather  been  desirous."  he  once  wrote,  "of  discovering 
new  facts  and  new  relations  dependent  on  magneto  induc- 
tion, than  of  exalting  the  force  of  those  already  obtained, 
being  sure  that  the  latter  would  find  their  full  development 
hereafter." 

This  was  the  beginning  of  the  development  of  the  mag- 
neto-electric generator.  The  nex't  step  is  due  to  the  genius 
of  another  American  scientist  and  inventor,  one  whose 
name  will  occupy  a  far  more  prominent  position  in  the  an- 
nals of  American  science  a  centary  hence  than  it  does  to- 
day, Moses  G  Farmer  He.  it  was,  who  in  1867,  in  a 
letter  to  Henry  Wilde  of  Manchester,  England,  first  de- 
scribed the  principle  of  the  modern  dynamo-electric  ma- 
chine, and  explained  to  him  why  the  principle  of  its  action 
was  not  like  that  of  "a  man  lifting  himself  over  the  fence 
by  the  straps  of  his  boots,"  as  he   humorously  expressed  it. 

Almost  at  the  same  time  similar  machines  were  independ- 
ently invented  by  Wheatstone  and  Varley  in  England,  and 
Dr.  Siemens  in  Berlin.  The  invention  of  the  dynamo-elec- 
tric machine  gave  a  wonderful  impetus  to  the  investigation 
of  every  branch  of  electric  science  The  subject  was  taken 
up  by  scores  of  en':husiastic  workers  in  all  parts  of  the 
world;  improvement  succeeded  improvement,  until  we  have 
as  a  result  the  exquisitely  organized  dynamo  electric  ma- 
chine of  to-day,  a  machine  which  is  admitted  to  have  reached 
a  perfection  and  efficiency  which  leaves  but  the  narrowest 
margin  for  further  improvement. 

The  earliest  field  of  usefulness  of  the  dynamo  machine 
was  found  in  electric  arc  lighting,  which  has  become  in  the 
United  States  an  immense  industry  One  of  the  most  ef- 
fective of  the  early  machines  was  designed  by  Gramme  of 
Paris,  in  1872,  and  a  number  of  them  were  shown  by  him 
at  an  industrial  exhibition  at  Vienna,  in  the  following  year. 
Here  occurred  one  of  those  extraordinary  fortunate  inci- 
dents, which  again  and  again  have  played  such  a  prominent 
part  in  the  history  of  industrial  progress.  In  making  the 
electrical  connections  to  one  of  these  machines,  not  yet 
belted  to  the  engine  shaft,  a  careless  workman  attached  to 
it  by  mistake  a  pair  of  wires  which  were  already  connected 
with  another  dynamo  machine  which  was  in  rapid  motion. 
To  the  utter  amazement  of  this  worthy  artisan,  the  second 
machine  instantly  commenced  to  revolve  with  great  rapidity 
in  a  reverse  direction.  When  the  attention  of  Gramme  was 
called  to  this  phenomenon,  he  sa  v  at  once  that  the  second 
dynamo  was  performing  the  function  of  a  motor,  and  that 
what  was  taking  place  was  the  actual  transference  of  me- 
chanical pover  through  a  small  wire  by  the  means  of  elec 
tricity.  This  singularly  opportune  occurrence  being  com- 
mented upon  in  the  scientific  journals,  led  to  the  almost 
instant  recognition  of  the  true  place  of  the  electric  motor  in 
the  domain  of  mechanics.  The  late  Professor  Maxwell, 
one  of  the  master  minds  among  electricians  of  the  new  era, 
expressed  the  opinion  that  the  reversibility  of  the  dynamo 
machine  was  the  most  important  discovery  of  modern 
times. 

The  principle  of  convening  mechanical  energy  into  elec- 
tricity and  reconverting  this  by  a  reversed  dynamo  into  me- 
chanical power,  naturally  suggested  the  practicability  of 
transmitting  power  through  electric  wires  to  any  required 
distance.  One  of  the  earliest  results  of  this  conception  was 
the  revival  of  the  electrically  operated  railway,  the  com- 
mercial development  of  which  had  necessarily  remained  in 
abeyance  until  machinery  was  available  for  furnishing  large 
quantities  of  electricity  at  a  moderate  cost. 

(.).ie  fact  of  controlling  importance  in  this  connection  is 
that  electricity  is  capable  of  being  supplied  to  a  moving 
motor  through  a  frictional  or  rolling  contact;  a  method  of 
communicating  mechanical  power  impossible  of  realization 
by  any  other  known  means.  Hence  the  possibility  of  sup- 
plying a  power  by  machinery  situated  at  any  required  dis 
tance  from  the  moving  train  by  extending  the  conductor 
to  and  along  the  railway- 

The  credit  of  priority  in  the  invention  of  the  electric  rail- 
way in  its  modern  form — that  is  to  say,  the  moving  electro- 
motor on  the  car  connected  by  electric  conductors  with  a 
stationary  dynamo — I  believe  to  be  justly  due  to  Stephen 
D,  Field,  now  of  Stockbridge,  Mass.,  who  was  living  in 
San  Francisco  in  1877.  This  was  about  the  time  of  the  in- 
troduction of  the  cable  system  of  street  railways,  which  was 
resorted  to  in  San  Francisco,  for  the  reason  that  some  of 
the  grades  were  so  excessive  that  the  use  of  horse  powep 
was  absolutely  out  of  the  question.  Observing  the  oper- 
ation of  the  cable  road,  it  at  once  occurred  to  Field  that 
electric  power  might  be  applied  to  the  same  purpose 
with  as  great  or  even  greater  advantage.  At  that  time  no 
dynamo-electric  machines  suitable  for  this  purpose  were  to 
be  had  in  the  United  States,  and  he  accordingly  ordered 
one  from  Europe  for  experimental  purposes.  It  took  a 
long  time  to  make  it,  but  at  last  it  was  completed  and 
shipped  to  San  Francisco  by  a  sailing  vessel.  The  vessel 
was  wrecked  on  the  voyage,  and  the  machine  went  to  the 
bottom  of  the  sea.  Not  yet  discouraged,  he  ordered  an- 
otiierone,  which  eventually  reached  him  in  good  order,  and 
enabled  him  to  commence  his  long  delayed  experiments. 
He  tried  first  an  electric  elevator,  in  which  he  was  success- 
ful In  1879  having  exhausted  his  resources,  he  came  to 
.New  York,  bringing  with  him  his  plans,  with  which  he 
hoped  to  enlist  capital  to  continue  his  work.  He  laid 
these  plans  before  me,  and  being  impressed  with  the  en- 
tire practic  ibilily  of  his  scheme,  I  gave  him  every  encour- 
agement in  my  power.  The  plan  which  he  had  devised 
conten.plaled  the  closing  of  the  conducting  wire  in  a  con- 
duit beneath  the  stteet.  He  was  not  successful  in  obtain- 
ing sufficient  means  to  properly  develop  his  invention:  he 
became  involved  in  tedious,  harassing  and  expensive  liti- 
gation with  wealthy  corporations,  and  his  health  failed  him 
at  a  critical  time,  so  that  for  years  he  was  incapacitated 
from  active  work,  but  the  single  railway  which  is  in  oper- 
ation in  this  country  to-day.  and  embodies  his  matured  con- 
ceptions, is  regarded  by  competent  judges  as  in  many  re- 
spects superior  to  any  yet  brought  before  the  public. 
Field's  electric  locomotive  was  first  exhibited  at  the  ex- 
hibition of  railway  appliances  in    Chicago    in  18S3  during 


the  continuance   of  which   27,000   passengers  were  trans- 
ported by  it. 

Iq  the  summer  of  1SS2,  Dr.  Joseph  R.  Finney  exhibited 
in  Allegheny,  Pa.,  an  electric  street  car,  for  which  the  cur- 
rent was  supplied  by  a  copper  wire  about  the  thickness  of 
a  lead  pencil.  15  or  20  feet  above  the  street.  A  small 
trolley  fitted  with  grooved  wheels,  running  on  this  wire  as 
on  a  track,  and  connected  with  the  car  as  by  a  flexible  con- 
ducting cord,  served  to  convey  the  electric  current  from  the 
suspended  conductor  to  the  motor.  Some  of  the  earliest 
of  the  successful  lines  in  this  country  were  arranged  upon 
this  plan.  At  a  later  date  this  was  superseded  by  the  type 
of  contact  wheel  now  in  general  use,  which  runs  underneath 
the  wire  and  is  mounted  upon  the  end  of  a  long  yielding 
rod  bearing  a  certain  resemblance  to  a  lish-pole  supported 
upon  the  roof  of  the  car. 

I  have  said  that  the  original  invention  of  Field  contem- 
plated the  supply  of  electricity  to  the  traveling  car  from 
conductors  inclosed  in  a  conduit  beneath  the  pavement. 
He  as  well  as  many  other  inventors,  appreciating  the  force 
of  that  prejudice  which  undoubtedly  exists — among  news- 
paper editors— against  any  avoidable  multiplication  of 
overhead  electric  wires  in  the  streets  realized  that  the 
great  prize  to  be  sought  for  above  all  others,  was  the  in- 
vention of  a  system  of  electrical  supply  which  should  dis 
pense  altogether  with  the  overhead  line.  Hosts  of  in- 
ventors have  diligently  wrought  for  ten  years  upon  this 
most  dif^cult  problem.  Hundreds  of  patents  have  been 
taken  out.  and  more  than  a  million  dollars  have  been  dis- 
bursed in  paying  for  tuition  in  the  costly  school  of  ex- 
perience. More  than  once,  and  iij  more  than  one  di- 
rection, success  has  at  times  seemed  almost  certain;  yet 
truth  compels  me  to  say  that  from  the  hard  practical  stand- 
point of  dollars  and  cents,  by  which  every  invention  must 
first  or  last  be  tried,  the  net  outcome  of  all  this  vast  ex- 
penditure of  labor,  time  and  money,  has,  up  to  the  present 
moment,  been  almost  insignificant.  The  reward  which 
awaits  the  fortunate  person  who  succeeds  in  completely 
solving  this  problem  may  well  be  regarded  as  a  potentiality 
of  wealth  beyond  the  dreams  of  avarice. 

The  problem  of  the  underground  conduit  does  not  at 
first  sight  appear  to  be  a  very  difficult  one.  It  renders 
necessary,  in  the  first  place,  a  construction  which  will  ef- 
fectually resist  the  action  of  forces  tending  to  disturb  the 
condition  of  the  wires,  and  with  the  heavy  traffic  on  the 
streets  this  involves  a  very  strong  structure.  It  is  abso- 
lutely necessary  that  the  conductors  shall  remain  insulated 
from  each  other  and  from  the  ground,  under  all  conditions 
of  weather.  The  exigencies  of  heavy  rains  and  snows 
necessitate  a  construction  which  shall  permit  of  a  thorough 
insulation  of  the  conductors  and  a  drainage  of  the  entire 
system.  There  are  other  minor  points  which  require  to  be 
taken  into  consideration.  Without  going  into  details,  it  is 
sufficient  to  say  that  the  conduit  system  has  been  tried  on 
an  extensive  scale  in  Denver,  Cleveland  and  Boston,  and  to 
a  lesser  extent  in  several  other  places,  but  in  every  case  the 
continual  interference  and  interruptions  consequent  upon 
its  use,  have  exhausted  the  patience  of  the  traveling  public 
and  compelled  its  abandonment.  I  do  not  wish  for  one 
moment  to  convey  the  impression  that  the  problem  is  an 
insoluble  one.  My  attitude  is  rather  that  which  was  taken 
by  Professor  Tyndall  some  ten  years  ago  upon  the  question 
of  the  practicability  of  domestic  electric  lighting  by  incan- 
descence. He  had  no  doubt  that  the  problem  would  be 
solved,  but  it  was  a  great  satisfaction  to  him  to  know  that 
it  would  have  to  be  done  by  somebody  other  than  himself. 
I  may,  perhaps,  say  that  I  think  great  progress  has  been 
made  in  this  direction  within  the  past  year,  and  I  cannot 
but  feel  that  the  disappearance  of  the  overhead  system 
from  the  streets  of  all  our  larger  cities  and  towns  is  only 
a  question  of  time,  although  the  objections  which  have 
been  most  strenuously  made  to  its  introduction  are  for  the 
most  part,  rather  of  a  sentimental  than  of  a  practical  char- 
acter. 

The  storage  battery  system,  both  from  the  standpoint  of 
the  public  and  of  the  street  car  manager,  is  an  ideal  solu- 
tion of  the  problem  of  electrical  transportation.  It  has 
many  features  which  especially  commend  it  for  city  work. 
Each  car  is  an  independent  unit,  and  hence  no  accident 
can  materially  cripple  a  well-organized  system.  The  idea 
of  being  able  to  store  a  large  quantily  of  electricilv  in  a 
box  under  the  seats  of  a  car,  to  carry  it  round,  and  to  diaw 
from  it  a  large  amount  of  power,  as  required,  is  a  most  at- 
tractive one.  Storage  battery  cars  can  be  introduced  in 
the  existing  systems,  one  car  at  a  time.  In  cases  of  emer- 
gency the\'  can  be  um  over  almost  any  route  where  a  horse 
car  can  be  run,  not  being  restricted  to  the  route  of  an  elec- 
tric conductor,  and  under  ordinary-  circumstances  the  car 
can  be  run  just  as  rapidi\-,  and  controlled  just  as  elTectively 
as  it  can  be  with  the  trolley  system. 

All  these  advantages  were  recognized  at  an  early  day, 
and  hardly  had  the  storage  battery  been  invented  before  it 
was  applied  to  street  car  propulsion.  The  first  storage  car 
was  operated  in  Paris,  in  1S82.  The  system  was  put  in 
practical  service  on  one  of  the  lines  in  Brussels,  Belgium, 
and  continued  for  two  years  It  was  also  introduced  In 
1SS6,  on  the  Madison  avenue  line  in  New  York  City,  and 
has  been  in  operation  there  ever  since.  The  results  of  the 
ten  cars  now  running  on  the  Madison  avenue  line  appears 
to  have  demonstrated  that  the  system  may,  with  careful 
management,  be  made  thoroughly  reliable.  Each  car  will 
carr)'  a  full  load  on  a  straight  and  level  track,  15  miles  per 
hour,  and  will  ascend  grades  not  exceeding  5  per  cent.,  and 
not  more  than  500  fee*^  long,  at  five  miles  per  hour.  A  run 
of  40  miles  can  be  made  on  a  level  track,  which  is  consid- 
ered half  a  day  s  work,  with  one  charge  of  batter)'.  The 
time  required  to  replace  the  exhausted  batteries  with  fresh 
ones,  is  not  more  than  two  minutes.  There  are,  however, 
two  serious  objections  to  this  system  which  have  thus  far 
been  sufiicient  to  prevent  its  adoption  in  other  than  excep- 
tional c.ises.  One  of  these  is  thc'great  weight  of  the  bat- 
teries, and  the  other  is  the  lack  of  reserve  power  in  the 
emergencies  which  sometimes  occur.  In  other  words,  two 
considerations  enter  into  the  question,  one  of  economy  and 
the  other  of  eflicienc)'. 

To  take  up  the   question  of   comparative  efficiency  first, 
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a  ven'  little  consideration  of  the  matter  will  show  that  the 
progress  of  the  art  so  far  as  yet  developed,  practically  lim- 
its the  use  of  storage  battery  cars  to  Imes  having  very  light 
grades— not  more  than  5  per  cent,  at  the  outside.  Very 
many  of  our  Eastern  cities,  for  instance,  Springfield,  Provi- 
dence, Worcester,  Albany,  Troy  and  many  others  which  I 
might  mention,  have  very  severe  grades,  from  7  to  10  per 
cent  ,  and  some  of  them  half  a  mile  long  To  start  a 
heavily  loaded  car  in  bad  weather  on  such  a  grade  as  this, 
means  an  expenditure  for  a  few  seconds  of  from  _  50  to  So 
horsepower.  Expeiience  has  shown  that  this  is  far  too 
heavy  a  tax  upon  the  powers  of  a  storage  battery.  Even 
on  comparatively  level  lines,  in  our  northern  climates,  the 
occurrence  of  a  heavy  storm  of  snow  or  sleet  necessitates 
the  expenditure  of  an  abnormal  amount  of  power,  and  it  is 
on  just  such  occasions  as  these,  when  everybody  wants  to 
ride,  so  that  the  cars  are  iDaded  to  their  utmost  capacity, 
and 'great  dissatisfaction  prevails  if  there  is  any  delay,  or 
any  lack  of  sufficient  accommodation.  It  is  at  such  times 
as  this  that  the  advantages  of  a  distribution  from  a  central 
station  are  most  apparent  The  whole  number  of  cars  or 
extra  ones,  if  necessary,  can  be  run,  and  any  amount  of  I 
power  required  to  force  them  through  obstiuclions  and 
to  keep  them  running  on  schedule  time  can  be  supplied 
from  the  power  station.  It  is  merely  a  question  of  burning 
more  coal. 

Considering  the  economical  aspect  of  the  question,  first, 
as  to  the  original  cost,  it  may  be  said  roughly,  the  differ- 
ence between  the  storage  and  overhead  line  system  is  not 
very  great.  The  whole  outfit,  exclusive  of  road  bed,  track 
and  building,  for  either  system,  will  aggregate  perhaps 
$10,000  psr  car.  Now  as  to  the  cost  of  maintenance  and 
operation: 

A  16  foot  car  with  two  motors,  such  as  are  most  com- 
monly used,  will  weigh  8,000  lbs.,  of  which  4,000  is  electric 
apparatus 

A  storage  battery  car  of  the  same  size  and  capacity 
weighs  14000  lbs.,  of  which  3  Sod  is  battery. 

A  full  load  may  be  estimated  at  30  passengers,  weigh- 
ing about  4.000  lbs 

It  will  ht  seen  that  the  storage  battery  car  weighs  nearly 
as  much  as  two  ordinary  electric  cars.  It  seems  at  present 
impracticable  to  operate  a  car  with  less  than  3,Soo  lbs. 
weight  of  battery,  and  unless  great  improvements  are 
made,  there  is  little  reason  to  hope  that  this  weight  can  be 
materially  reduced. 

What  is  termed  the  commercial  efficiency  of  an  electric 
railway  is  the  ratio  between  the  power  generated  by  the 
steam  engine  and  that  exerted  by  the  car  wheels.  We 
may  call  the  weight  of  the  car  body  and  truck,  plus  the  full 
load  of  passengers,  the  useful  load. 

The  best  authorities  seem  to  concur  in  the  opinion  that 
it  requires,  roughly  speaking,  nearly  twice  as  much  power 
per  unit  of  useful  work  done,  with  the  storage  battery  sys- 
tem, that  it  does  with  the  direct  distribution  system.  The 
dead  weight  of  the  battery  is  nearly  equal  to  that  of  a  pay- 
ing load  of  30  passengers,  and  this  load  must  be  trans- 
ported whether  there  are  any  passengers  or  not.  The  in- 
creased weight  adds  to  the  cos*  of  renewal  and  repairs, 
both  of  the  track  and  of  the  cars 

The  cost  of  horse  power  for  drawing  cars  has  been  found 
by  long  experience  to  vary  from  to  to  11  cents  per  car  per 
mile.  The  cost  of  power  for  the  ten  storage  battery  cars 
on  the  Madison  avenue  line  in  New  York  is  said  to  figure 
out  106  cents  per  car  per  mile,  practically  the  same  as 
horse  power. 

A  careful  computation  of  the  average  cost  of  powerbythe 
direct  distribution  system, on  a  considerable  number  of  differ- 
ent lines  in  this  country,  shows  that  the  cost  for  coal,  attend- 
ance, real  e  tate,  oil  and  waste.repairs  of  machinery  and  line, 
foots  up  5.09  cents  per  car  per  mile. 

You  will  bear  in  m-nd  that  I  am  now  speaking  solely  of 
the  cost  of  pirn.',- 1- :  the  greater  part  of  the  expenses  of  any 
street  railway  company  remains  substantially  unchanjjed 
whatever  kind  of  power  is  used. 

We  often  hear  people  say,  "What  difference  does  it 
make  to  me  how  much  the  power  costs  the  railroad  com- 
pany. We  pay  five  cents  per  trip,  no  more,  no  less."  It 
is  only  a  question  of  increasing  or  diminishing  the  profits 
of  the  corporation.  But  this  is  a  very  short  sighted  way 
to  look  at  the  question.  Increased  economy  in  conducting 
transportation  means  more  frequent  and  less  crowded  cars, 
greater  speed,  more  branch  lines,  and  better  accommoda 
tions  in  every  way.  You  still  have  to  pay  your  five  cents, 
it  is  true,  but  jou  must  remember  that  you  get  a  great  deal 
more  for  your  money. 

I  once  had  occasion  to  study  this  whole  question  very 
minutely.  In  the  fall  of  1886,  when  the  West  End  Street 
Railway  company,  of  Boston,  was  first  organized,  I  was 
commissioned  by  President  Whitney  to  make  for  him  a  care- 
ful investigation  of  the  subject  of  electric  propulsion, 
which  he  desired  to  apply  to  the  entire  street  railway  sys- 
tem of  Boston.  It  was  a  gigantic  proposition,  for  at  that 
date  there  was  hardly  a  dozen  electric  street  cars  running 
in  this  country.  I  was  told  by  him  at  the  outset  that  I 
must  confine  my  researches  to  conduit  and  storage  systems; 
that  anything  in  the  shape  of  an  overhead  line  was  out  of 
the  question  and  would  never  be  tolerated  in  Boston  for  a 
moment.  I  submitted  my  report  to  Mr.  Whitney  on  the 
30th  day  of  April,  1S87.  At  that  time  no  experience  had 
been  gained  which  would  enable  me  to  compute  accurately 
the  cost  of  operation  of  the  different  systems,  but  the  final 
result  of  my  estimate  then  given  to  Mr.  Whitney,  of  the 
cost  o'  power  per  car  per  mile,  was  as  follows: 

Horse  power 1 1.07  cents 

Electric  storage  system 7.34     " 

Electric  underground  distribution 6,02     •' 

Electric  overhead  distribution 3  28     " 

It  will  be  seen  that  these  figures  estimated  the  cost  of 
the  storage  systt  m  as  a  little  over  twice  that  of  the  over- 
head system  Experience  has  confirmed  the  substantial 
accuracy  of  my  original  estimate  in  respect  to  rcUtivc  cost. 
The  absolute  cost  of  all  electric  systems  is  considerably 
greater  than  was  anticipated.  This  is  partly  due  to  the 
item  of  repairs  for  the  electric  motor  and  gearing,  which 
are  found  to  he  subject  to  nnich    greater    wear    and    tear 


than  experience  had  given  reason  to  anticipate,  and  part'y 
to  the  great  increase  in  the  number  of  passengers  per  car 
mile,  caused  by  the  popularity  of  the  electric  cars,  which 
adds  greatly  to  the  loads  carried. 

Mr.  Whitney  then  authorized  me  to  construct  an  electric 
car  operated  by  storage  batteries,  and  to  give  the  practica- 
bility of  the  scheme  a  thorough  test  This  pioneer  car, 
the  vpry  first  eltctric  car  of  the  West  End  company,  was 
put  in  service  in  the  early  part  of  October,  1SS7, 
and  was  run  for  some  time  between  Cambridge  and  Bos- 
ton. A  careful  series  of  tests  and  measurements  showed 
the  cost  of  operation  to  be  about  the  same  as  that  of  a 
horse  car  of  equal  capacity  Tl:e  Weft  End  company 
continued  to  exper'ment,  putting  down  the  next  year  an 
expensive  conduit  line  on  Boylston  street,  in  Boston,  and 
an  overhead  line  on  the  extension  of  Bearon  street  in 
Brookline.  The  comparative  results  of  the  practical  trial 
of  the  three  systems  was  so  favorable  to  the  overhead  lire, 
that  the  objections  of  thecifzens  of  Boston  were  gradually 
overcome,  and  at  length  overhead  wires  we"e  permitted  to 
be  placed  in  the  streets  of  the  city  proper. 

Finally.  I  proposed  to  consider  the  question  w'-ether 
there  are  any  valid  reasons  why  the  public  should  object  to 
the  introduction  of  electric  railways,  cr  why  the  municipal 
authorities  should  hesitate  to  grant  the  necessary  fran- 
chises'? 

Are  electric  railways  dangerous? 

With  a  view  of  getting  at  the  actual  facts  in  the  case, 
the  Bostou  Adixrliser.  a  few  months  ago,  sent  out  a 
circular  letter  asking  information  from  every  city  in  which 
electric  railways  are  in  actual  operation  from  Portland, 
Me.,  to  Galveston,  Tex.  It  was  asked  wVat  s  stem  was 
used  in  each  place;  whether  there  ever  had  been  loss  of  life 
or  injury  from  the  wires;  whether  there  was  any  serious 
objection  on  the  part  of  the  publ'C  to  overhead  wires,  and 
what  was  the  general  opinion  in  the  locality  as  to  the  effect 
of  the  introduction  of  ele  tricity  upon  the  street  railway 
service?  Replies  were  published  from  64  cities  and  towns. 
Ail  but  four  of  them  were  favorable  Not  one  solitary 
ins'ance  of  accident  or  serious  injur}'  from  electric  currents 
was  reported.  One  of  the  objecting  places  was  Newport, 
R.  I.,  where  it  seems  the  "upper  ten"  strenuously  opposed 
the  introduction  of  anything  that  would  popularize  riding 
on  the  streets 

An  extraordinary  amount  of  nonsense  has  b^en  printed 
and  talked  in  respect  to  the  alleged  dangers  of  both  electric 
light  and  railway  wires  The  public  have  been  needlessly 
alarmed  by  the  exaggerated  statements  of  interested  par- 
ties but  nevertheless,  the  danger  is  so  small,  as  a  matter 
of  fact,  that  the  actual  figures  are  almost  astonishing. 
Most  of  the  accidents  which  have  been  repor  ed  occurred  in 
New  York  city.  A  et  the  statistics  show  that  in  18S9.  out 
of  i,4fJ7  deaths  in  New  York  City,  by  accidents  of  various 
sorts,  only  uine  were  due  to  electricity,  a  considerable  less 
number  than  were  killed  by  being  run  over  by  horse  cars. 
Not  a  single  death  was  recorded  in  Boston,  although  there 
are  perhaps  more  wires  there  in  proportion  to  the  popula- 
tion than  in  New  York.  There  are  in  the  six  New  Eng- 
land States  nearly  140  arc  light  siations,  burning  over 
20,000  arc  lamps  and  distributing  30.000  horse-power  of 
electric  energy  through  the  streets  of  the  principal  cities 
and  town'5.  During  the  last  ten  years,  so  far  as  I  can 
ascertain,  there  hive  been  five  deaths  from  electricity; 
four  of  these  were  employes  of  the  lighting  companies, 
and  one  was  a  careless  boy  who  climbed  upon  a  shed  and 
took  hold  of  a  wire.  During  the  same  ten  years  the  steam 
railroads  of  New  England  have  killed  ^.xy^  employes  and 
2.go2  other  persons — 5.241  against  5.  Not  only  is  electri- 
cal pouer  far  less  dangerous  than  the  same  quantity  of 
power  used  in  other  ind'jstries,  but  it  is  relatively  safer,  as 
the  few  accidents  that  do  occur,  are  among  the  employes. 
These  remarks  refer  to  electric  wires  in  general.  Now  as 
to  elec^tric  railway  wires. 

I  believe  that  it  is  an  incontestable  fact  that  not  one 
sing'e  man.  woman  or  child  has  ever  been  killed  or  even 
seriously  injured  by  a  500  volt  current,  which  is  the  high- 
est pressure  ever  permitted  upon  electric  raih  ay  wires. 
Every  alleged  case  of  accident  by  railway  wires  has,  upon 
investigation,  proved  to  be  either  wiihcut  foundation,  or  to 
have  been  caused  by  an  electric  light  current  When  we 
consider  that  shocks  have  been  experienced  by  men,  women 
and  children;  persons  of  all  ages  and  all  soi  ts  of  physical 
condition,  sometimes  for  a  period  of  several  minutes, 
experience  seems  to  warrant  the  positive  assertion  that  the 
electric  railway  current  is  not  dangerous  to  human  life,  and 
that  we  may  dismiss  that  question  from  further  considera- 
tion. 

Many  persons  are  alarmed  at  the  vivid  flashes  of  light 
which  are  often  seen  at  night  beneath  the  wheels  of  an 
electric  car,  and  at  the  point  of  contact  of  the  Irolley 
wheel  with  the  overhead  wire,  and  are  under  the  impres- 
sion that  they  must  indicate  a  very  dangerous  electric  pres  ■- 
ure.  Such,  however,  is  not  the  case.  In  an  electroplating 
establishment  at  Ansonia,  Conn  ,  I  once  saw  a  workman 
accidentally  set  a  tin  pail  filled  with  water  upon  a  pair  of 
electric  conductors  near  the  dynamo.  The  pail  instantly 
disappeared,  being  not  merely  melted,  but  being  converted 
into  metallic  vapor,  with  a  terrific  Hash  which  illuminated 
the  whole  building  with  a  dazzling  and  instantaneous  radi- 
ance; yet  the  current  which  produced  this  startling  p'le- 
nomenon  was  of  such  low  pressure  that  it  was  impossible 
to  detect  its  presence  by  the  sense  of  touch,  even  by  apply- 
ing   the  hands  directly  to  the  bare  conductors. 

The  average  speed  of  the  horse  car  is  about  six  miles  per 
hour.  The  question  is  sometimes  asked,  How  fast  may 
electric  cars  be  safely  run  in  a  city  street?  Oae  fact  within 
my  own  knowledge  will  go  far  to  answer  this  question. 
There  is  a  heavily  traveled  street  in  Pittsburg  only  thirty- 
six  feet  wide,  containing  a  double  track  cable  road,  which 
leaves  not  more  than  nine  feet  space  on  each  side.  At 
first  the  cab'e  cars  were  run  at  the  rate  of  seven  miles  per 
hour;  afterward  the  speed  was  increased  to  nine  and  one 
half  miles  per  hour.  The  records  show  that  there  are  not 
so  many  accidents  under  the  present  arrangement  as  there 
were  before  Pedestrians  and  drivers  are  more  careful 
and  take  ff-wer  chances.     The  schedule  rale  of  the  electric 


cars  in  Cleveland  is  nine  miles  per  hour,  and  in  some  parts 
of  Boston  as  high  as  twelve.  The  value  of  an  electric 
railway  to  the  public  is  largely  determined  by  its  speed, 
but  the  economical  aspect  of  the  question  is  equally  im- 
portant. If  we  make  six  miles  per  hour  with  horses,  and 
nine  with  electricity,  each  car  does  fifty  per  cent,  more 
work  without  increased  expense  for  conductors'  and 
drivers'  wages,  which  is  an  impcrtent  item.  Another  eco- 
nomical feature  due  to  the  use  of  electricity,  is  the  ability 
to  haul  one,  or  even  two,  tow  cars  without  loss  of  sched- 
ule time  on  special  occasions  when  the  traffic  is  unusally 
great. 

Nothing  is  more  astonishing  than  the  capacity  of  the 
electric  cars  to  make  their  schedule  time  in  the  face  of  the 
heavy  storms  of  a  New  England  winter.  It  is  a  common 
sight  to  see  an  electric  car  running  apparently  with  per- 
fect ease,  up  a  heavy  grade  through  snow  a  foot  deep, 
pushing  or  pulling  other  cars  loaded  to  their  utmost 
capacity. 

The  to'al  number  of  electric  cars  now  running  in  this 
country  is  probably  between  2,500  and  3,000.  Of  the 
whole  number  I  presume  not  more  than  thirty  cr  forty 
are  operated  by  storage  batteries.  The  fact  that  the  over- 
bead  system,  though  introduced  at  a  later  period  than 
either  the  storage  system  or  the  underground  distribution 
Fystera,  has  so  far  surpassed  them  both,  goes  far  to  show 
that  as  yet  it  is  the  only  system  which  has  been  able  to 
meet  the  various  exacting  requirements  ot  our  street  rail- 
way service 

I  regret  that  the  necessary  limitation  of  time  does  not 
permit  me  to  mention  more  at  length  the  work  of  other 
American  inventors,  to  whom  the  development  of  the  elec- 
tric railway  is  largely  indebted.  Among  them  are  Charles 
T  Van  Depoele  of  Chicago,  now  with  the  Thomson-Hous- 
ton company  at  Lvnn,  who  exhibited  a  car  in  operation  in 
Chicago,  in  1SS3;  Leo  Daft,  whose  motor  drew  a  full  sized 
passenger  car  over  the  Mt.  MacGregor  railway  at  Saratoga, 
in  1SS3;  and  especially,  Lieutenant  Frank  J-  Sprague  who 
designed  carried  out  and  completed  the  first  installation 
of  electric  railroading  on  a  large  scale  in  the  world  in  Rich- 
mond. Va.,  in  iSSS.  This  was  a  road  12  miles  in  length, 
with  a  great  number  of  curves,  a  bad  track,  numerous 
grades  of  10  percent,  and  over,  and  an  equipment  of  40 
motor  cars.  Laboring  under  enormous  difficulties  and 
drawbacks.  Lieutenant  Sprague  succeeded,  by  the  comple- 
tion and  operation  of  this  plant,  in  establishing,  beyond 
peradventure,  the  future  supremacy  of  the  electric  street 
railway,  and  many  of  the  characteristic  features  at  that 
time  designed  and  introduced  by  him  have  practically  be- 
come standards  in  the  modern  system,  and  are  fcund  in 
nearly  every  one  of  the  thousands  of  cars  now  in  service. 

The  limits  of  time  compel  me  to  content  myself  with  the 
briefest  possible  reference  to  the  most  important  develop- 
ment of  electrical  transportation  which  has  yet  come  before 
the  public — the  electric  underground  railway.  This  under- 
taking hav'ng  been  placed  in  the  hands  of  electrical  engi- 
neers whose  competency  cannot  be  questioned,  and  backed 
by  ample  capital,  has  proved  in  London  a  phenomenal  suc- 
cess. We  are  now  assured  that  a  syndicate  of  the  most 
prominent  capitalists  of  New  York  have  undertaken  to 
establish  a  system  of  transportation  upon  the  same  plan, 
consisting  of  a  network  of  tunnels  at  a  depth  of  100  feet 
beneath  the  surface,  and  connecting  all  important  points 
not  only  in  the  citv  itself,  but  in  ttie  adjacent  sections  of 
Long  Island  and  New  Jersey.  In  such  a  system  it  neces- 
sarily follows  that  the  train  must  be  run  by  electricity  to 
the  exclusion  of  any  other  power. 

Every  thoughtful  person  realizes  that  something  must  be 
done  at  once,  not  only  to  relieve  the  congestion  of  traffic 
which  already  exists  in  the  streets  of  New  York,  but  to 
provide  for  the  enormous  yearly  increase  which  muFt  be 
taken  into  the  account.  Statistics  show  that  the  traffic  of 
the  horse  cars  and  elevated  lines  in  New  York  has  increased 
46  per  cent,  within  the  five  years  from  1SS4  to  iSSg.  A 
careful  estimate  which  has  recently  been  made  of  the 
movement  of  passengers  in  about  New  York  during  the 
year  iS-^o,  gives  the  following  amazing  results: 

New  ^'o^k  City  (surface  and  elevated  roads)  . ..  ,400  ooo.oon 

Brooklyn  Bridfie ?8,ooo  coO' 

long  Island    ferries qo,ooo,ooo 

Slalen  Island  and  New  Jersey  ferries 85,000,000 

Total   603,000,001 

If  the  profit  derived  from  carrying  these  passengers 
amounts  to  only  one  cent  each  per  trip,  it  nevertheless  fig- 
ures up  to  the  snug  little  sum  of  ^6, 000, coo  per  annum, 
which  makes  a  very  comfortable  dividend  upon  a  capital  of 
$100,000,000.  Such  a  system  would  admit  of  the  running 
of  solid  trains  at  very  short  intervals  through  the  city,  to 
and  from  all  points  in  the  suburbs,  in  every  direction,  and 
I  venture  here  and  now  to  predict  that  within  the  next 
twenty,  if  not  the  next  ten  years,  electrical  underground, 
transportation  will  be  brought  to  such  a  state  of  perfection 
that  a  passenger  entering  one  of  the  central  stations  of 
New  \'ork  may  be  deposited  at  his  home  station  at  any 
point  within  a  radius  of  ten  miles,  in  fifteen  minutes'  time, 
and  at  a  fare  of  five  cents.  And  this  magnificent  result  is 
to  be  the  contribution  to  the  convenience  and  the  prosper- 
ity of  the  public  of  the  electrical  engineer. 


An  exchange  calls  attention  to  a  fact  generally  dis- 
regarded by  the  daily  papers  and  the  public  at  large:  "In 
fatalities,  it  seems,  gas  is  still  ahead  of  electricity.  In 
Massachusetts  last  year,  three  persons  lost  their  lives  by 
electric  light  plants,  while  eight  perished  from  inhaling  il- 
luminating gas." 

The  Cincinnati  Edison  Electric  Light  company  has  pur- 
chased property  occupying  a  space  of  100  feet' frontage  on 
Eighth  street  between  l''-lm  and  t'lum  streets,  and  will 
erect  a  power  house  upon  the  site  purchased.  The  prop- 
erty begins  just  east  of  the  Camera  Club's  building.  The 
deeds  were  executed  to  Henry  Villard,  president  of  the 
I'idison  (lenei'al  company,  as  trustee,  to  be  again  trans- 
ferred by  him  to  the  local  Edison  company  when  its  or- 
ganization is  completed,  which  will  be  in  a  short  time. 


■WESTERN     ELECTRICIAN. 


January  31,  1891 


Commercial  Rating  of  Electric    Genera- 
tors. 

At  the  last  meeting  of  the  Chicago  Electric  club  Thomas 
G.  Grier  read  a  paper  on  the  "Commercial  Rating  of 
Electric  Generators."  The  paper  appeared  in  the  last 
numbea  of  the  Western  Electrician.  After  the  pre- 
sentation of  the  paper  the  following  discussion  took  place: 

Discussion. 

Elmer  A.  Sperry:  To  designate  a  40-light  machine 
in  watts  in  specifications  would,  I  think,  not  be  strictly 
proper.  Account  should  be  taken  of  the  fact  that  the  re- 
sistance of  long  lines  has  to  be  overcome.  For  instance, 
the  output  of  a  40-Iight  dynamo  suppl}ing  forty  lamps  on 
a  short  line  woul  ^  have  to  be  different  from  that  of  a  40- 
light  dynamo  furnishing  currents  to  forty  lamps  through  a 
long  line.  The  manufacturer  is  called  to  account  for  the 
failure  of  the  dynamo.  I  think  the  arc  machine  should  be 
made  an  exception  and  its  output  should  not  be  designated 
in  watts. 

Mr.  Grier:  Referring  to  Mr.  Sperry 's  remarks,  I 
would  say  that  if  a  machine  was  rated  as  2,000  volts  X  10 
amperes  this  designation  would  clear  him  with  the  pur- 
chaser. By  selling  the  machines  with  the  output  thus 
stated  the  full  number  of  lights  independent  of  a  defective 
circuit,  would  only  have  to  be  provided. 

C.  F.  Dunderdale:  Rating  a  machine  by  the  num- 
ber of  lamps  it  is  to  supply  is  apt  to  deceive  the  layman. 
The  proper  method  is  that  in  which  the  output  is  expressed 
in  watts.  The  efficiency  of  the  lamp  is  undoubtedly  of 
prime  importance.  The  e.Kpression  "candle  power,"  as 
now  frequently  used,  means  nothing. 

C.  G.  Armstrong:  What  we  want  is  one  standard  and 
not  a  dozen.  We  should  come  to  a  basis  upon  which  we 
can  all  stand.  We  have  the  watt  by  which  we  can  rate  the 
output. of  a  dynamo.  Our  customers  perhaps  do  not 
understand  the  meaning  of  this  unit,  and  necessarily  there 
will  be  some  trouble  in  explaining  it  to  them,  but  it  is  our 
duty  to  do  so.  If  we  do  not  take  hold  of  this  question 
nothing  will  be  done.     We  must  all  pull  together. 

Ale.\a.nder  Dow;  Arc  lamps  of  to  day  do  not  vary 
much  in  their  consumption  of  power.  One  maker's  arc 
lamp  for  a  10  ampere  circuit  is  much  the  same  as  regards 
the  energy  consumed,  as  the  lamp  of  another  maker.  In 
fact,  they  are  practically  interchangeable.  I  had  an  ex- 
perience abDut  eighteen  months  ago,  and  had  I  listened  to 
the  paper  just  read  before  that  time,  I  would  not  have  had 
a  two  days'  hunt  for  trouble  in  a  certain  machine.  My 
company  sold  a  dynamo  and  guaranteed  it  to  pull  sixty- 
three  lamp ;  on  a  lo-mile  circuit,  quite  a  heavy  load  on  any 
machine  although  well  within  the  capacity  of  the  dynamo. 
The  dynamo  was  tested  in  the  factory  and  sent  out  on  that 
guarantee  viz:  ten  miles  of  No.  6  wire,  sixty-three  arc 
lamps.  The  machice  was  started,  but  for  some  time  it 
was  not  loaded  to  its  full  capacity.  It  did  its  work  with- 
out difficulty.  The  occasion  came,  however,  owing  to  an 
increase  in  the  city  lighting,  and  it  was  worked  right  up  to 
its  guarantee.  It  refused  to  pull  the  limps.  The  current 
fell  off.  The  complaint  came  in:  "Why  did  you  sell  this 
machine  to  pull  these  lamps,  when  it  won't  pull  them?  '  It 
took  me  two  days  to  get  to  the  bottom  of  the  trouble.  I 
would  not  haye  wasted  those  two  days  had  I  had  an  idea  of 
its  output.  When  I  came  to  the  station  the  first  thing  I 
saw  was  a  badly  flaming  lamp.  Had  I  thought,  as  I 
should  have  done,  I  would  have  known  that  every  other 
lamp  was  burning  in  the  same  condition.  They  were 
burning  at  about  45  to  33  volts  and  I  did  not  find  it  out 
until  the  second  day.  I  gave  up  in  disgust,  and  I  said  ihe 
dynamo  wouldn't  do  the  work  I  sent  word  to  the  factory, 
and  they  sent  back  word  that  I  did  not  treat  it  right.  I 
went  back  again,  and  then  it  occurred  to  me  to  ascertain 
the  voltage  of  the  lamps.  I  found  that  the  lamps  which 
were  put  in  to  burn  at  48  volts  were  burning  up  to  52  and 
53  and  some  of  them  up  lo  55  volts.  Then  the  story  of  the 
bad  adjustment  came  out.  The  superintendent  said  that 
he  had  adjusted  every  one  of  the  lamps  for  a  current  of 
9  2-3  amperes.  As  the  lamps  were  of  the  differential 
typ^  and  were  tested  to  burn  silently  at  q  1-3  amperes; 
when  burning  at  9  2-3  they  would  not  work  properly. 

F.  L.  Pekrv:  There  was  a  point  that  Mr.  Sperry  made 
while  giving  his  reasons  why  a  dynamo  should  be  rated  ac 
cording  to  its  output,  in  watts,  as  compared  with  an  in- 
candescent dynams.  His  remirks  relative  to  the  circuit 
will  be  remembered.  I  would  now  like  to  ask  if  we  have 
not  to  consider  resistance  of  circuits  from  incandescent 
dynamos  just  tbe  sami  as  we  have  in  the  case  of  the  arc 
machine?  For  instance,  an  incandescent  system  where  we 
have  very  long  feeders,  and  a  great  deal  of  drop  in  them. 
Why,  therefore,  can  we  not  raise  the  same  objection  in  the 
case  of  the  incandescent  machine? 

ICl-MKK  A  'rtVEHKX:  The  subject  of  this  paper  is  the 
commercial  rating  of  dynamos.  We  propose  to  establish 
a  unit,  and  we  say  that  this  dynamo  is  so  many  times  that 
unit,  and  another  dynamo  is  such  a  number  of  times  that 
unit,  giving  another  number.  The  question  is  strictly  on 
the  unit.  I  think  that  the  unit  to  be  adopttd  for  the  arc 
light  system  Is  distinctly  and  decidedly  different  from  that 
to  be  adopted  in  the  case  of  generators  used  for  poAer,  or 
for  incandescent  lighting.  I  will  tell  you  why.  Take  the 
case  already  referred  to  The  manufacturer  is  held  strict- 
ly responsib'c,  not  only  for  the  dynamo,  but  for  the  lamps, 
and  as  has  beei  stated  in  this  club  during  the  last  four 
months,  the  standard  is  such  that  one  arc  lamp  of  2,000- 
candlc  power  nominal,  is  equal  lo  any  other  nominal  2,00c- 
candle  power  lamp.  That  is,  it  takes,  say,  ro  amperes 
and  45  veils.  Now  then,  inasmuch  as  the  commercial 
rating  of  dynamos  is  strictly  a  commercial  matter,  why  not 
use  a  commercial  unit?  Why  not  use  some  unit  that  the 
purchaser  as  well  as  the  expert  selling  the  plant,  will  unilcr- 
sland.  1  contend  thit  the  a^c  light  plant  ought  to  be 
called  a  "ten  lighter,"  or  a  "twenty-lighter,"  or  a  'thirty- 
lighter,"  as  the  purchaser  supposes  it  to  be;  and  I.  for 
one,  as  a  manufacturer,  would  be  only  too  much  pleased  if 
the  happy  state  of  affairs  could  be  brought  about,  so  that 
wc  could  sell  a  40-light  michine  as  a   machine  of  so  many 


watts,  but  I  do  not  always  believe  in  revolution.  I  believe 
in  conforming  to  the  demand  made  by  the  public,  and  bring- 
ing them  around  gradually.  We  will  say,  therefore.  "Your 
machine,  is  a  40-lighter,  but  you  must  not  use  any  more 
than  so  many  ohms  on  your  circuit."  If  the  purchaser 
found  out  that  the  word  ohm  meant  so  many  miles  of  cir- 
cuit of  such  a  number  of  wire,  there  would  be  nothing 
about  specifications  at  all  but  that  which  ought  to  be  easily 
adjudicated  by  one  not  an  expert.  Consequently,  inas- 
much as  an  arc  lamp  is  known  now  to  be  a  standard  arc 
lamp,  and  takes  a  known  quantity  of  energy,  I  do  not  see 
that  if  an  arc  light  machine-  is  rated  at  its  capacity  on  a 
certain  number  of  miles  of  No.  6  wire,  the  specification  is 
not  ^t  once  perfect,  so  far  as  the  commercial  side  of  it  is 
concerned,  and  also  so  far  as  the  scientific  side  of  it  is  con- 
cerned, both  requirements  being,  in  my  mind,  perfectly 
filled. 

F.  L  Perry:  Suppose  you  have  a  case  similar  to  Mr. 
Dow's  where  the  lamps  are  out  of  adjustment  and  are 
burning  with  a  long  arc.  Where  would  you  be  in  such  a  case? 

Elmer  A.  Sperry:  The  manufacturer  is  held  respon- 
sible for  that-  Suppose  Mr.  Dow  had  said,  "  Your  dynamo 
is  all  right."     They  would  have  sent  the  sheriff  after  him. 

Geo.  Cutter:  I  think  Mr.  Sperry  is  with  us.  He 
first  told  us  that  it  is  not  the  right  thing  to  do,  and  then 
he  tells  us  as  a  manufacturer,  he  would  like  to  see  it;  we 
must  sugar-coat  our  pills  so  to  speak,  in  order  to  bring  it 
about.  We  must  put  the  honest  electrician  and  the  hon- 
est dealer  on  a  proper  footing,  and  this  is  the  only  classi- 
fication that  enables  us  to  do  ic.  If  I  sell  an  arc  light 
machine  as  a  40  light  machine,  all  I  have  to  do  is  to  select 
my  carbons  with  care  and  adjust  my  lamps  to  the  lowest 
possible  voltage  that  will  give  a  good  quiet  arc  possibly 
not  a  quiet  one,  and  I  will  make  a  commercial  40-!ight 
machine  carry  45.  even  50.  We  all  know  this  is  so.  Now, 
then,  iet  us  as  an  electrical  club  s'ate  that  the  proper  way 
to  sell  a  dynamo  is  by  classifying  it  so  that  it  can  be 
tes'ed,  and  so  that  every  party  bidding  on  the  machine,  is 
bidding  for  the  same  capacity  of  dynamo.  It  does  not 
matter  whether  it  is  an  incandescent  machine  or  an  arc  ma- 
chine. We  understand  well  enough  what  a  watt  means, 
but  the  man  out  in  the  country  does  not  understand  what 
it  means.  Whj?  Because  as  we  have  said,  we  don't  like  to 
scare  him.  He  understands  well  enough  to  day  what  an 
ampere  means,  better  than  some  of  us  are  willing  to  admit; 
therefore,  it  doe;  not  matter  whether  the  dynamo  is  an  incan- 
descent or  an  arc  machine,  it  should  be  measured  by  its 
watt  output  so  that  its  capacity  can  be  determined  at  any 
time. 

In  the  case  that  Mr.  Dow  mentions  it  is  easy  to  under- 
stand why  he  had  to  adjust  sixty  or  seventy  lamps  in  order 
to  make  the  machine  carry  its  load  three  or  four  months 
after  the  sale  was  made  The  parent  company  has  to 
carry  that  expense,  because  the  home  company  wanted  to 
operate  the  plant  with  a  cheap  man.  He  had  his  arc  lamps 
all  carrying  4S  or  50  volts  when  45  was  sufficient,  and  45 
was  what  it  was  sold  for;  this  voltage  gives  a  better    light. 

Elmer  A.  Sperry:  I  still  say  that  this  question  is 
strictly  on  the  unit  we  adopt.  We  could  adopt  a  watt  or 
kilowatt.  The  kilowatt  is  I  believe,  another  name  for  a 
group  of  watts.  As  I  understand  there  is  such  a  thing  as 
a  standard  arc  lamp,  and  to-day  I  find  that  the  standard  arc 
lamp  is  another  name  for  a  group  of  watts  that  is  abso- 
lutely and  commercially  knoAfn.  This  group  is  known 
just  as  accurately  as  a  kilowatt  is.  If  we  sell  a  dynamo 
to  operate  and  maintain  a  cenain  number  of  lamps  we  still 
have  a  capacity  in  kilowatts  just  as  much  as  though  we 
used  that  name  instead  of  arc  lamps.  If  in  addition  we 
make  that  energy  operate  over  a  given  circuit,  if  that 
given  circuit  is  described,  every  requirement  of  the  case  is 
named.  If  the  lamps  are  not  standard  lamps,  however, 
then  the  specification  is  not  covered;  they  must  be  stan- 
dard lamps. 

Geo.  Cutter:  You  have  got  to  state  what  that  stand- 
ard lamp  is. 

Elmer  A.  Si'ERRY:  Not  at  all.  The  standard  lamp  is 
known  as  much  as  the  kilowatt  is  known,  it  being  a 
group  of  a  certain  size. 

Geo.  Cutter:  State  that  your  standard  lamp  is  so 
many  watt?,  and  then  you  are  all  right;  otherwise  you 
have  to  assume  it. 

Elmer  A.  Si'ERRY:  My  ground  is  that  the  unit  in  the 
case  of  the  arc  light  system,  should  be  the  arc  lamp,  rather 
than  the  mathematical  term  known  as  the  kilowatt. 

Alex.  Dow:  We  want  a  unit;  it  does  not  matter  so 
much  what  our  unit  is,  but  do  not  want  a  unit  that  is  like 
nine  out  of  every  ten  lamps  on  the  market.  If  I  had  to 
hunt  for  a  similar  trouble  again  and  the  system  of  watts 
was  adopted,  as  suggested  by  Mr.  drier's  paper,  I  would 
look  to  see  where  my  watts  were.  As  it  was,  I  looked  for 
the  lamps.  My  lamp  instead  of  being  a  unit  was  a  great 
ways  from  a  unit.  The  only  unit  which  we  can  recognize 
is  the  watt. 

G.  A.  E.  Koiiler:  My  experience  is  limited  to  motors 
exclusively.  If  the  fads  Mr.  Grier  states  about  motors 
v.irying  from  50  to  go  oJd  per  cent  is  true,  then  I  would 
like  to  know  why,  with  about  twenty  different  kinds  of 
machines,  of  varying  grades,  in  Chicago,  the  statements 
concerning  everv  one  of  which  will  differ  materially,  there 
is  not  a  necessity  for  some  standard  by  which  they  may  be 
represented  to  the  customer?  If  presented  in  a  light  which 
he  does  not  comprehend,  I  for  one  am  perfectly  willing  to 
make  him  understand  tbe  standard. 

C.  II.  Wii.MERDiNc:  I  think  you  have  forgotten  to 
look  at  this  subject  from  the  side  of  the  central  station 
man.  He  makes  the  contracts  for  central  station  work, 
and  agrees,  say,  to  furnish  so  many  thousand  candle  power 
lamps.  The  city  authorities  may  take  it  into  their  heads 
to  use  a  photometer  and  Ihey  may  find  that  the  lamps  do 
not  come  up  to  the  guaranteed  standard  of  candle  power. 
The  only  safe  way  for  a  parly  in  a  position  of  that  kind  is 
to  specify  that  he  is  going  to  furnish  a  lamp  of  so  many 
walls,  leaving  the  candle  power  out  of  the  question  alto- 
gether. If  he  is  going  to  contract  for  an  half  arc  lamp 
he  will  specify  it  is  of  so  many  watts,  or  ti  full  arc  lamp, 
of  so  many  watts. 


I  do  not  think  there  will  be  much  difficulty  in  educating 
the  public  to  that  method  of  judging  the  capacity  of  lamps. 
I  have  recently  put  in  some  incandescent  lamps  and  one  or 
two  motors,  with  meters  which  read  in  watts.  The  custom- 
er pays  so  much  per  thousand  watts.  I  have  never  had 
a  bill  questicned.  They  go  down  and  look  at  their  meter 
and  they  understand  it  iust  as  well,  if  not  better  than  they 
do  the  gas  meter.  I  do  cot  think  the  general  public  is 
very  far  behind  the  class  of  people  that  these  particulai 
customers  represent.  They  understand  the  meters  and 
pay  their  bills,  and  I  think  the  rest  of  the  public  will  be 
able  to  do  the  same. 

AlE-K  Kempt:  If  I  understand  Mr.  Grier's  paper,  it 
recommends  the  adoption  of  the  term  ''watts'  in  designating 
the  capacity  of  dynamos.  Now,  I  want  to  ask  a  few  ques- 
tions. Is  there  a  dynamo,  arc  or  incandescent,  sold  on 
this  or  any  other  market,  whose  capacity  in  watts  is  not 
known  to  the  salesman?  Cannot  the  salesman  at  any  time 
answer  that  question?  While  ihe  term  is  not  used  in 
trade,  is  it  not  known  in  every  case,  and  does  not  every 
representative  of  an  electro-dynamo  manufacturer  know  its 
meaning? 

W^.  J.  Buckley:  If  we  all  know  what  our  machines 
produce  in  watts,  then  the  watts  should  be  taken  as  a  unit. 
Besides,  the  watt  is  a  unit  that  is  not  variable. 

I  think  Mr.  Sparry 's  remarks  may  be  taken  as  an  argu- 
ment in  favor  of  Mr.  Grier's  paper.  Taking  his  arc 
machine,  he  calls  it  a  ten  light  djnamo  in  his  factory.  It 
goes  out  and  it  has  lo  send  current  through  iS  miles  of 
circuit,  perhaps.  That  machine  has  to  generate  a  current 
sufficient  to  supply  practically  lO  lamps;  ten  lamps  in  the 
circuit,  and  6  lamps  represented  by  the  iS  miles  of  wire. 
The  customer  then,  notwithstanding  the  fact  that  he  has 
iS  miles  of  wire  in  circuit,  still  wants  his  ten  lamps.  Now, 
if  the  output  was  represented  in  watts,  the  customer  would 
soon  learn  that  a  certain  number  of  watts  are  consumed  in 
the  line,  and  the  machine  is  generating  the  guaranteed 
capacity. 

Mr,  Grier;  Mr.  Kempt  asked  whether  the  agents  do 
not  know  the  capacity  of  their  machines.  I  will  say  of 
the  men  that  I  met  in  competition  not  50  per  cent,  knew 
anything  about  the  capacity  of  the  machines  in  watts.  I 
find  that  when  they  are  asked  directly  what  the  capacity  of 
the  machine  is  in  watts  they  don't  know. 

Elmer  A.  Sperry:  I  cannot  remember  seeing  a 
machine  delivered  in  the  last  eighteen  months,  or,  say, 
eighteen  years,  but  that  somewhere  on  it  the  ampere  or 
volt  capacity  of  the  machine  had  been  stamped.  On  any 
of  our  motors  so  many  volts  and  so  many  amperes,  and 
generally  the  horse  power,  are  stamped.  The  commercial 
rating  is  a  rating  that  the  purchaser  and  the  salesman  can 
go  by.  It  is  not  what  Sir  William  Thomson  may  call  a 
machine — it  is  what  in  a  commercial  sense  the  purchaser 
and  the  salesman  can  go  by  and  mutually  understand  each 
other  as  to  what  is  being  sold.  Taking  this  ground,  I 
agree  entirely  with  Mr.  Buckley.  The  question  is  not  one 
of  incandescent  plants  at  ail:  It  has  been  shown  in  the 
paper  that  every  incandescent  plant  requires  a  different 
amount  of  current  to  produce  the  same  candle  power. 
But  it  seems  to  me  that  inasmuch  as  the  technical 
rating  is  put  on  for  technical  purposes,  and  while  it  should 
tend  to  educate  the  public  to  the  understanding  of  technical 
terms,  yet  I  maintain  that  so  far  as  practicable,  those 
terms  ought  to  be  brought  within  the  comprehension  of 
the  purchaser,  and  should  be  stated  in  ordinary  terms  that 
he  can  comprehend  and  understand. 

Mr.  Cutter:  I  do  not  think  the  question  ought  to  be 
laid  on  the  shelf.  I  think  it  is  of  considerable  impor- 
tance to  us  sellers  of  electrical  machinery.  We  are  selling 
something  new.  It  is  just  as  well  for  us  to  handle  it,  to 
classify  it  and  sell  it  in  such  a  way  that  the  buyers  will 
finally  learn  what  it  means.  Now  in  point  of  fact  very 
few  people  actually  know  what  a  horse  power  is,  techni- 
cally. Still  in  common  practice  they  know  what  a  horse 
power  means.  They  do  not  try  to  think  that  a  horse 
power  is  capable  of  doing  the  same  amount  of  work  as  a 
horse.  They  do  not  bother  their  heads  about  that.  15ut 
if  a  man  wants  to  run  a  machine  shop  he  knows  that  a 
three  horse  power  engine  will  operate  a  certain  amount  of 
machinery.  He  has  learned  that  a  half  dozen  lathes,  and 
a  couple  of  planers  can  be  oparated  with  a  certain  number 
of  horse  power,  and  when  he  goes  to  buy  an  engine  he 
tells  how  many  horse  power  he  wants.  Now,  it  is  the 
same  with  electricity.  If  we  talk  always  of  so  many  watts, 
so  many  amperes,  constant  current,  etc  ,  the  customer  will 
soon  understand  the  terms  He  understands  that  450 
watts  on  a  lo-ampere  circuit  ought  to  operate  an  arc  lamp, 
or  less  than  that  if  it  is  a  half  arc  lamp  as  we  classify  them. 

Those  who  are  making  specifications,  and  are  called 
upon  to  adjust  plants,  or  settle  disputes  are  constantly 
meeting  petty  annoyances  that  would  all  be  eliminated  if  it 
became  the  universal  practice  to  classify  generators  by  the 
vatt  output.  We  ought  to  take  some  action  to  push  the 
thing  forward  as  electricians,  and  to  adopt  that  method 
of  classifying  our  generators. 

Mr.  Stiles:  It  seems  to  me  that  both  sides  of  this 
question  come  nearly  together.  I  was  very  much  pleased 
with  the  paper  of  Mr.  Grier.  and  I  believe  that  his  statement 
that  50  per  cent,  of  the  people,  or  35  per  cent,  of  the  people, 
who  sell  dynamos  do  not  know  their  capacity  in  watts 
was  true  a  short  time  ago.  Electricians  have  been  educated, 
and  the  people  who  are  selling  apparatus  are  becoming 
electricians.  Now  it  strikes  me  that  this  thing  is  all  right. 
You  all  say  here  that  the  people  that  are  making  machines 
ought  to  classify  them  by  giving  the  watts.  The  persons 
who  sell  apparatus  understand  that,  and  of  course  if  they 
propose  to  sell  machines,  they  will  give  tlie  purchaser  what 
he  wants,  They  are  not  going  to  spoil  a  sale  of  machines, 
as  Mr.  Sperry  says,  by  insisting  upon  a  man's  knowledge 
about  watts.  A  good  many  persons  have  found  out  that  it 
costs  money  to  educate  purchasers  The  electricians  are 
getting  so  they  undcr'stand  the  matter,  and  after  awhile  the 
people  will  understand  it,  but  if  I  were  selling  a  machine  I 
would  give  its  capacity  in  just  the  shape  the  buyer  wanted 
it.  I  would  put  in  the  word  nominal,  too,  and  be  very 
particular  in  the  specification. 
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American    Institute  of    Electrical    Engi- 
neers. 

At  the  meeting  of  the  American  Institute  of 
Electrical  Engineers,  January  20,  the  evening 
was  devoted  to  the  thorough  discussion  of  Mr. 
Kennelly's  paper  on  "Inductance  and  its  Pro- 
posed Unit,  the  Henry,"  and  the  report  of  the 
committee  appointed  to  consider  the  proper 
magnitude  of  the  unit.  The  report  of  the  com- 
mittee was  finally  adopted,  and  is  as  follows: 

At  a  meeting  cf  the  American  Institute  of  Electrical 
Engineers,  held  September  16,  iSgo,  a  committee  consist- 
ing of  Dr.  Wm.  E  Geyer,  Dr.  Louis  Bell,  George  M. 
Phelps,  Edward  A.  Colby,  and  Francis  B.  Crocker,  chair- 
man, was  appointed  to  consider  and  report  upon  the  best 
value  for  the  "Henry"— the  proposed  practical  unit  of 
self-induction  or  inductance. 

After  careful  consideration  the  committee  has  reached  a 
conclusion  and  now  recommends  to  the  institute  the  reten- 
tion of  the  present  value  of  the  practical  unit  which  is  10'' 
absolute  units  of  inductance,  usually  expressed  as  a  length 
equal  to  one  earth's  quadrant  or  i, coo, 000,000  centi- 
meters. 

The  committee  finds  that  this  value  is  too  high  in  some 
cases  for  convenience,  as  many  practical  measurements  of 
inductance  would  have  to  be  expressed  in  fractions  of  a 
henry.  At  the  same  time  other  practical  values  would 
often  amount  to  a  number  of  henrys,  and  sometimes  to 
hundreds  or  even  thousands  of  henrys.  It  is  of  course 
impossible  to  have  a  unit  fit  all  cases,  and  in  this  instance 
it  happens  that  the  average  practical  inductance  would  ap- 
proximate one  henrv  in  value.  This  may  be  considered 
fortunate.  Small  values  may  be  conveniently  expressed  in 
milli-henrys,  analagous  to  milli-amperes,  etc. 

The  committee  is  of  the  opinion  that  even  if  the  value  of 
this  unit  (10''  absolute  units)  had  been  much  less  conven- 
ient than  it  is,  nevertheless  it  would  probably  be  very  un- 
wise to  change  it,  for  the  reason  that  it  is  derived  from  and 
related  to  the  other  practical  units  in  the  ratio  of  one  to 
one,  just  as  one  ampere  is  equal  to  one  volt  divided  by  one 
ohm.  To  depart  from  this  plan,  which  has  always  been 
followed  heretofore,  would  tend  to  destroy  the  harmony  of 
the  entire  system  of  practical  electrical  units.  The  same 
fact  made  it  necessary  to  deSne  the  farad  as  a  capacity  of 
one  coulomb  at  one  volt,  although  this  makes  its  value  so 
enormous  that  the  micro-farad  is  always  used  in  practical 
work.  It  appears,  therefore,  to  the  committee  that  the 
value  of  the  "henry"  should  certainly  be  fixed  at  lo'^  abso- 
lute units  of  inductance. 

At  the  regular  monthly  meeting  of  the  coun- 
cil it  was  voted  to  change  the  date  of  the  next 
meeting  from  February  17  to  the  24th,  in  order 
to  avoid  a  conflict  of  dates  with  the  convention 
of  the  National  Electric  Light  association,  and 
also  to  afford  members  of  the  latter  organiza- 
tion an  opportunity  of  attending  the  institute 
meeting  upon  their  return  from  Providence. 


New  York's  Rapid  Transit  Projects. 

The  overcrowded  condition  of  both  the  surface  and  ele- 
vated roads  in  New  York  city  impresses  every  resident  of 
the  metropolis  with  the  importance  of  devising  some  means 
to  relieve  the  present  condition  of  affairs.  Much  interest  is 
therefore  centered  in  the  rapid  tracsit  commission's  meet- 
ings. It  is  conceded  that  the  elevated  system  is  not  equal  to 
the  emergei^cy  and  there  is  a  general  demand  to  have  the 
horse  car  lines  removed.  The  only  practical  method  would 
seem  to  be  an  underground  system  and  that  is  only  prac- 
tical where  electricity  is  employed. 

At  the  last  meeting  of  the  commission  Oliver  W.  Barnes 
presented  the  plans  of  the  New  York  Underground  Rail 
way  company  which  provide  for  a  line  partly  under  the 
street  and  partly  under  private  property. 

The  New  York  City  Railway  company  expressed  a  wil- 
lingness to  begin  work  immediately  if  the  commission  ap- 
proved its  plans.  James  C.  Clarke,  the  engineer  of  the 
company,  explained  in  detail  his  solution  of  the  problem. 
It  would  be  very  easy,  Mr.  Clarke  said,  to  provide  a  system 
of  rapid  transit  for  the  city  below  Central  Park,  because 
two  tracks  would  furnish  ample  facilities.  But  four  tracks 
are  necessary  to  furnish  accommodations  for  the  eleven 
miles  of  Manhattan  Islan<.l,  and  it  was  that  necessity  which 
forced  his  company  to  resort  to  a  route  through  the  blocks. 
He  believed  there  was  only  one  remedy  for  such  overciowd- 
ing  as  is  seen  at  the  Brooklyn  Bridge  and  the  City  Hall 
station  of  the  elevated  road,  and  that  remedy  consisted  in 
keeping  incoming  and  outgoing  passengers  entirely  sepa- 
rate. To  do  this  stations  125  fctt  wide  must  be  provided 
for  a  four-track  road.  He  would  construct  the  road  in 
three  tunnels.  In  the  center  he  would  run  the  express 
trains  on  two  tracks.  The  local  trains  he  would  put  in 
smaller  tunnels,  one  on  each  side.  Express  train  stations 
should  be  one  mile  apart,  and  he  would  arrange  so  that  the 
passenger  might  make  a  part  of  his  journey  upon  an  ex 
press  train  and  the  remainder  upon  the  local  train  if  it 
would  assist  him  in  reaching  his  destination.  The  three 
tunnels  would  require  a  combined  width  of  roadway  of  fifty 
feet.  Local  stations  would  require  sixty  feet.  Combined 
local  and  express  train  stations  would  be  125  feet  wide.  It 
would  be  impossible  to  get  accommodations  for  such  sta- 
tions under  the  streets.  His  theory  was  that  the  increase 
of  value  of  property  around  stations  would  enable  the  cor- 
poration to  obtain  the  rental  of  private  property  at  a  very 
low  rate.  He  would  construct  the  tunnels  as  near  the 
surface  as  existing  substructures  would  permit.  He  would 
use  electricityas  the  motive  power.  He  was  the  engineer 
of  the  West  Knd  Street  Railway  company  of  Boston,  which 
has  nearly  300  mi!cs  of  clcclrlc  road  in  operation,  and  it 
had  been  amply  demonstrated  that  electric  motors  maybe 


depended  upon  and  that  a  speed  of  twenty  five  miles  an 
hour  is  always  available. 

T.  G.  Gribble  submitted  a  combined  underground  and 
surface  system.  "The  substance  of  my  scheme,"  he  said, 
"is  to  unite  a  surface  railway  and  an  underground  rail- 
way under  one  system  and  to  operate  them  from  one 
power  station.  They  may  be  worked  by  cable  or  electric- 
ity, but  the  preference  is  given  to  electricity.  The  sur- 
face railway  way  train  will  be  moving  at  from  six  to  eight 
miles  an  hour  The  underground  railway  express  train  will 
be  immediately  under  the  street  and  moving  at  about 
thirty  miles  an  hour,  stopping  at  stations  about  one  mile 
apart,  upon  the  absolute  block  system." 

William  E.  Maginn  suggested  a  two-story  elevated  struct- 
ure, the  lower  or  local  trains  to  be  operated  by  steam  and 
the  upper  express  trains  to  be  run  by  electricity.  He  had 
no  route  to  propose. 

J  W.  Reno,  a  mechanical  engineer,  advocated  a  two- 
story  tunnel.  The  upper  tunnel  he  would  locate  ten  feet 
below  the  surface  and  use  for  local  trains.  The  lower  tun- 
nel he  would  use  for  express  trains,  all  to  be  operated  by 
electricity.     He  did  not  suggest  a  route. 

By  far  the  most  interesting  plan  thus  far  proposed  is 
that  laid  before  the  board  by  Austin  Corbin,  representing 
the  ^letropoiitan  Underground  Railway  company,  which 
proposes  to  construct  the  system  in  two  and  one-half  years. 
The  organization  of  this  company  is  the  first  step  in  an 
effort  to  be  made  by  the  capitalists  named  to  furnish  the 
metropolitan  district  with  what  they  believe  to  be  the  only 
adequate  system  of  rapid  internal  transportation  Not 
only  is  New  York  to  be  connected  with  Brooklyn  but  the 
two  cities  are  to  be  connected  with  Jersey  City,  while 
the  city  of  New  York  is  to  be  tunneled  on  the  east  and  the 
west  from  Battery  Park  to  Jerome  Park.  It  is  a  scheme 
that  involves  the  boring  of  an  underground  passageway 
more  than  forty-two  miles  long,  and  large  enough 
throughout  its  length  to  accommodate  a  two-track  railroad 
of  the  Uiual  surface  road  form  and  stability,  not  to  mention 
the  excavations  necessary  for  terminals  and  stations,  and 
the  construction  of  elevators  capable  of  handling  train-loads 
of  people  every  minute.  It  is  a  scheme  that  involves  the  ex- 
penditure of  more  than  |l6o.ooo.ooo  in  the  actual  construc- 
tion of  the  permanent  way  and  the  purchase  of  an  out- 
fit. 

It  is  agreed  that  electricily  is  the  only  motive  power 
available  for  such  an  enormous  project. 


Chicago  Electric  Club. 

The  appointment  of  a  committee  to  act  for  the  Chicago 
Electric  Club  in  all  matters  relating  to  the  World's  Fair 
wi  1  come  before  the  board  of  managers  of  the  c'ub  next 
Monday  evening,  February  2d  It  was  announced  that  the 
board  wou'd  consider  the  matter  January  iglh,  but  the 
meeting  was  postponed. 


CORRESPONDENCE. 

New  York  Notes. 

New  York,  Jan.  26. — This  city  has  just  been  visited 
by  a  terrible  storm  which  has  simply  paralyzed  the 
electrial  service  of  the  city  and  cut  it  off  almost  entirely 
from  the  outside  world.  Telegraph,  telephone  and  elec- 
tric light  and  power  wires  are  down  in  all  directions  and 
the  city  was  in  darkness  last  night.  The  storm  began  at 
eleven  o'clock  Saturday  night  and  continued  until  neon 
yesterday.  It  was  the  severest  of  the  season,  six  inches 
of  snow  falling.  The  snow  clung  to  the  overhead  wires 
until  it  broke  them  and  carried  the  poles  down  too.  At 
daylight  the  work  of  destruction  had  commenced,  and  it 
continued  until  the  snowfall  ceased  at  noon,  when  the 
wrecks  of  trees  and  telegraph  poles  were  to  be  found  on 
every  street,  while  irregular  festoons  of  wires  were  hang- 
ing on  every  hand  and  detached  lengths  of  wire  were 
strung  on  every  sidewalk.  No  such  work  of  devastation 
has  been  known  since  the  great  blizzard  of  March,  1SS8. 
and  it  is  a  question  if  that  memorable  storm  was  more 
serious  in  its  effects  upon  the  telegraph  poles  and  wires  of 
the  city.  Karly  in  the  morning  telegraphic  and  telephonic 
connections  were  broken,  and,  while  the  snow  did  not  offer 
a  bar  to  railroad  traffic,  the  prostrate  poles  and  fallen  wires 
prevented  the  running  of  cars  on  many  streets,  and  even  the 
elevated  railroad  trains  were  compelled  to  move  cautiously, 
and  were  often  brought  to  a  stop  by  the  wires  that  had 
fallen  across  the  track.  As  an  illustration,  one  event  may 
be  referred  to.  At  7:30  o'clock  in  the  morning  a  line  of 
Western  Union  So-foot  poles  fell  with  a  crash,  carrying 
not  less  than  150  single  wires  and  two  cables  with  from 
forty  to  seventy.five  wires  in  them,  to  the  ground.  The 
police  and  fire  departments  were  especial  sufferers.  All 
wire  connections  between  police  stations  and  the  central 
office  were  broken  and  recourse  was  had  to  messengers. 
The  fire  department  circuits  were  generally  broken,  and  as 
no  alarms  could  be  sent  out  excepting  on  a  few  circuits 
patrols  of  firemen  were  established  through  the  city.  Men 
were  set  to  repair  damages  at  once,  and  these  two  most 
important  of  the  city  departments  will  soon  have  their  tele- 
graph service  restored.  The  same  may  be  said  of  the  tele- 
graph, telephone,  and  eltctric-light  companies,  all  of  which 
had  their  full  elicctivc  force  engaged  all  day.  The  Western 
Union  is  badly  crippled  by  the  storm,  all  wires  being 
down  but  three,  those  being  in  the  Western  circuit  conect- 
ing  Albany,  Rotthcster.  Buffalo  and    Chicago.     The  work 


of  repair  will  take  several  days.  One  thousand  men  will 
be  sent  out  to-day  on  the  lines  outside  the  city.  Mayor 
Grant  has  directed  that  the  police  throught  the  city 'see  to 
it  that  the  electric  current  be  not  turned  on  the  various 
circuits  until  the  Board  of  Electrical  Control  should  certify 
that  the  wires  are  safe.  The  dangerous  condition  because 
of  the  wreckage  was  the  cause  of  the  order.  The  storm 
extended  through  New  Jersey,  Pennsylvania  and  Mass- 
achusetts. Reports  from  Jersey  City  say  there  is  not  an 
effective  wire  to  be  found,  either  telegraph,  or  telephone, 
fire  alarm,  or  electric  light.  Save  submarine  cables  to  New 
York  and  Brooklyn  the  isolation  is  complete  The  same 
is  true  of  Hoboken.  Fallen  pclci  and  tangled  wires  cum- 
ber the  streets  in  many  places.  Western  Union  wires  are 
dead  on  the  West  Shore  railway,  and  the  only  hope  south 
is  said  to  be  by  the  New  Jersey  Central  railway  lines.  All 
the  poles  on  the  vast  Hackensack  meadows  are  wrecked. 
The  entire  police  and  fire  forces  of  Jersey  City  and  Hobo- 
ken are  on  duty  to  quell  any  fire,  there  being  no  alarm  ser- 
vice. At  one  point  loo  telephone  wires  are  down  and 
meshed  with  ruined  electric  light  wires.  The  city  is  dark, 
save  for  gas-lamps  in  a  limited  area  never  lighted  by  elec- 
tricity. By  much  delayed  trains  come  reports  of  the  utter 
prostration  of  all  means  of  communication  in  and  from  the 
outlying  towns  throughout  New  Jersey.  A  similar  story 
comes  from  Boston  where  ninety  telephone  and  telegraph 
poles  are  reported  down. 

There  was  no  direct  communication  between  Pittsburgh 
and  points  east  of  Harrisburg  Sunday  night.  Two  gangs 
of  Western  Union  linemen  left  PiEtsburgh  early  this  morn- 
ing to  help  repair  the  breaks  between  Harrisburg  and  Phil 
adelphia. 

Passengers  from  Philadelphia  report  that  the  storm  was 
very  severe  there,  great  havoc  biing  done  to  the  telegraph 
and  telephone  wires,  and  telegraphic  communication  is 
practically  suspended.  The  Western  Union  wires  at 
Harrisburg  arc  working  westward  but  Philadelpnia,  Read- 
ing and  Washington  are  shut  out,  while  Baltimore  and 
New  York  are  being  reached  by  a  long  and  circuitous 
route.  The  Postal  has  no  communication  at  all.  Si.xty 
breaks  have  been  found  at  a  point  a  few  miles  outside  of 
Harrisburg.  It  will  take  a  month  to  repair  all  the  tele- 
graph wires  in  that  city. 

While  the  Rapid  Transit  commission  is  listening  to  sug- 
gestions of  engineers  and  projectors  of  railroad  schemes 
on  the  subject  which  is  now  uppermost  in  the  minds  of 
New  Yorkers,  the  legislature  is  considering  the  bill  reported 
by  the  Senate  Railroad  committee.  There  is  no  question 
before  the  people  of  this  city  to-day  which  awakens  such 
lively  interest  as  the  rapid  transit  problem. 

There  were  105,358  shares  represented  at  the  annual 
meeting  of  the  stockholders  of  the  Edison  General  Electric 
company  out  of  a  total  number  of  iiS  613  shares.  The 
following  board  of  directors  were  elected:  C.  II,  Coste, 
James  B.  Williams,  Thomas  A,  Edison,  ].  — .  Herricfc, 
Samuel  Insull,  Edward  II.  Johnson,  A.  Marcus,  Carl 
Schurz,  Francis  S.  Smithers,  Henry  Villard.  ].  Wood 
Wright.  At  a  special  meeting  held  after  the  annual  meet- 
ing the  stockholders  representing  iJSio  500,000  out  of 
$22,000,000  voted  unanimously  to  ratify  the  action  taken 
by  the  board  of  trustees  in  increasing  the  capital  stock 
from  Si2.ooooooto  $15000,000.  This  stipulation,  how- 
ever, was  agreed  upon:  that  $1,000,000  should  be  kept  in 
treasury  of  the  company  as  a  reserve  fund. 

E/.ra  I   Gilliland  has  filed  his  answer  to  Edison's  bill. 

He  denies  that  he  was  ever  a  confidential  agent  for 
Edison,  or  employed  by  him  in  any  capacity.  He  says 
that  he  has  been  an  inventor  in  electrical  and  other  fields, 
and  in  1S84  was  general  superintendent  of  the  mechanical 
department  of  the  American  Bell  Telephone  company  in 
Boston.  In  that  year  Edison  called  on  him  in  Boston, 
and  induced  him  to  resign  his  position  and  come  to  New 
\'ork,  and  collaborate  with  him  in  matters  of  invention. 
At  that  time  stock  in  the  Edison  Electric  Eight  company 
was  selling  below  par,  and  was  paying  no  dividends: 
slocks  in  other  companies  formed  by  Edison  were  valueless 
and  unsaleable;  Edison  himself  was  financially  embar- 
rassed, his  laboratory  at  Menio  Park  being  closed,  and  his 
property  there  having  been  closed  out  by  the  sheriff. 
When  he  came  to  New  York  with  Edison  no  partnership 
agreement  was  made,  but  they  mutually  agreed  to  share 
equitably  in  the  profits  of  any  inventions  they  might  make. 
The  only  two  inventions  they  produced  tliat  brought  any 
profit  were  the  railway  telegraph  and  the  phonograph,  and 
these  were  suggested  and  in  the  main  developed,  so  he 
claims,  by  <rilliland.  At  the  defendant's  instance  the  Edi- 
son Phonograph  company  was  formed  and  its  stock  became 
valuable.  Edison,  he  asserts, was  satisfied  with  the  $500,000 
Lippincolt  paid  him  for  his  stock.  The  fact  that 
Lippincott  agreed  to  give  him  (Gilliland)  $250,000 
stock  in  the  company  he  proposed  forming,  did  not  concern 
ICdison.     This  stock  was  given   in  consideration  of  the 
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surrender  by  GiUiland  of  an  agency  contract  he  held  from 
the  Edison  Phonog:raph  company,  without  which  the  stock 
purchased  by  Lippincott  from  Edison  would  have  been 
valueless  for  his  purpose,  and  also  in  consideration  of  Gil- 
liland's  agreement  to  give  his  services  as  an  inventor  to  the 
new  company. 

John  C.  Tomlinson,  in  his  an'-.wer,  denies  that  he  was 
under  general  or  special  or  annual  retainer  from  the  com- 
plainant, and  says  he  he  occupied,  as  to  him,  no  general 
or  even  special  relation  of  atti-rney  or  counsel.  The  re- 
mainder of  his  answer  is  mainiy  a  corroboration  of  Gill- 
land  as  to  the  sale  of '^^dison's  stock  to  Lippincott. 

It  will  be  remembered  that  Edison  claimed  GiUiland 
and  Tomlinson  defrauded  him  of  $250,000  in  the  phono- 
graph deal. 

There  appears  to  be  no  end  of  trouble  in  store  for  the 
prosecuting  attorney  of  this  county  due  to  Judge  Lacombe's 
decision  in  Jugiro's  case,  and  there  is  no  consolalion  either 
in  Judge  Beach's  decision  in  Slocum's  case. 

"In  view  of  the  decisions  of  Judge  Beach  and  Judge 
Lacombe,"  District  Attorney  Nicoll  announces  "there  is 
no  likelihood  that  we  shall  have  an  execution  by  electricity 
in  this  state  for  at  least  a  year.  Meanwhile  we  shall  go  on 
doing  our  best  to  convict  murderers,  and,  if  the  Tombs  be- 
comes too  small  to  contain  them,  it  will  not  be  the  fault  of 
this  office." 

Warden  Osborne  is  anxious  to  have  the  Tombs  rid  of 
the  murderers  now  confined  there.  The  law  says  that 
they  must  betaken  to  Sing  Sing  within  ten  days  after 
sentence,  and  kept  in  solitary  confinement  until  the  day  of 
execution  But  recently,  in  the  case  of  James  J.  Slocum, 
Judge  Beach  of  the  Supreme  Court  held  that  solitary  con- 
finement is  a  part  of  punishment  named  in  the  sentence, 
and,  as  the  convict  cannot  be  made  to  undergo  the  punish- 
ment twice,  he  cannot  be  legally  subjected  to  solitary  con- 
finement until  the  Court  of  Appeals  having  sustained  the 
conviction,  he  is  finally  resentenced.  So  the  murderers 
convicted  since  fudge  Beach's  decision  stay  in  the  Tombs 
pending  the  result  of  their  appeal.  Mr.  Nicoll  told  War- 
den Osborne  that  he  would  try  to  have  Judge  Beach's  de- 
cision reviewed  by  the  general  term,  and  if  it  was  sustained 
to  have  a  change  made  ]n  the  law.  Mr.  Nicoll  also  said 
that  he  had  conferred  with  the  attorney  general  of  the  state 
in  regard  to  Jiidge  Lacombe's  decision  in  the  Jugiro  case, 
which  practicaUy  gives  counsel  to  a  convicted  murderer 
unlimited  ability  to  appeal.  Senators  Evarts  and  Hiscock, 
Mr.  Nicoll  said,  had  been  asked  to  urge  the  passage  of  a 
bill  by  congress  to  limit  the  right  to  appeal  in  criminal  cases 
from  orders  of  the  judges  of  the  United  States  courts. 

At  the  meeting  of  the  Board  of  Electrical  Control,  Fri- 
day, it  was  decided  after  the  report  of  S.  S.  Wheeler,  in 
which  he  recommended  the  trolley  system  for  electric  rail- 
ways, to  settle  the  matter  of  the  application  of  the  Harlem 
Bridge,  Fordham  and  Morrisania  for  permission  to  con- 
struct a  road  with  the  trolley  system.  Mr.  Hutchings  and 
ex-Judge  Ernest  Mail  argued  for  the  company,  while 
Arthur  J.  Butts,  Charles  Simpson  and  Louis  Heintz,  street 
commissioners  of  Morrisania,  opposed  the  granting  of  the 
privilege.  The  mayor,  after  an  examination  of  the  system 
in  Boston,  Albany  and  other  cities,  had  become  con- 
vinced of  its  desirability,  and  said  that  he  believed  it  was 
his  duty  to  provide  rapid  transit  for  the  people  as  soon  as 
possible,  and  it  was  agreed  to  grant  the  privilege  to  the 
railway  cpmpany. 

The  Franklin  Electrical  Society  holds  its  meetings  regu- 
larly on  the  second  and  fourth  Friday  evenings  of  each 
mor.th  at  its  rooms  239  East  Fifty-seventh  street,  and  its 
membership  is  increasing.  The  interest  in  electricity  is 
rapidly  extending,  and  the  papers  presented  and  discussed 
by  this  body  of  young  men  is  a  true  indication  of  the  trend 
of  thought  which  prompts  them  to  keep  up  with  the  pro- 
gressive march  of  science. 

At  the  meeting  of  the  Gas  commission,  Friday,  it  was 
decided  lo  have  108  new  electric  lights  in  the  annexed  dis- 
trict as  follows:  Third  avenue,  above  Harlem  Bridge,  47 
lamps;  One  Hundred  and  Thirty-eighth  street,  to  the 
Southern  Boulevard,  16,  Lincoln  avenue  to  One  Hundred 
and  Thirty-seventh  street,  5;  .Mexander  avenue  to  One 
Hundred  and  Thirty-seventh  street,  g:  Willis  avenue  to 
One  Hundred  and  Forty-eighth  street,  14;  Southern  boule- 
vard to  One  Hundred  and  Thirtycighlh  street,  14;  Harlem 
Bridge,  2;  Madison  avenue  bridge,  r.  W.  11.  T. 

Minneapolis,  Minn. 

MiNNKAi'OMS,  Minn.,  Jan.  24.— State  Senator  McMil- 
lan of  Minneapolis  has  introduced  a  bill  in  the  legislature 
of  Minnesota  that  is  somewhat  uni(|uc  in  its  provisions, 
however  laudable  may  be  its  purpose.  The  bill  provides 
that  when  passengers  in  street  cars  are  compelled  to  stand 
up  they  shall  be  exempt  from  the  payment  of  fare.  It  adds, 
however,  that  if  the  passenger  enters  the  car  after  having 
been  notiiied  by  the  conductor  that  the  seats  arc  all  full,  he 


must  pay  the  usual  fare.  The  conductor  is  required  to  dis- 
play a  placard  on  which  the  words  "car  full"  are  printed 
whenever  that  condition  exists.  Circumstances  give  this 
seemingly  innocent  and  unimportant  bill  a  peculiar  interest. 
Nearly  all  the  street  railway  lines  of  importance  in  the 
State  of  Minnesota  which  would  come  within  the  scope  of 
the  proposed  law  are  owned,  practically,  by  one  corpora- 
tion; namely,  those  of  Minneapolis,  St.  Paul  and  Duluth. 
This  corporation  has  undertaken  the  task  of  constructing 
and  equipping  several  hundred  miles  of  electrical  railway 
within  one  year  of  the  time  of  starting,  and  has  so  far 
progressed  with  the  work  that  at  this  time  about  four-fifths 
of  the  proposed  lines  are  completed,  and  in  successful 
operation.  The  carrying  capacity  of  these  lines  is  just 
about  the  same  that  it  was  when  the  horses  were  the  motive 
power,  but  travel  has  so  greatly  increased  that  the  accom- 
modations are  admittedly  deficient.  The  street  railway 
company  is  making  every  effort  to  remedy  the  evil,  but  re- 
quires time.  The  bill  is  intended  to  accomplish  what  will  un- 
doubtedly be  accomplished  without  its  agency  within  a  very 
short  time,  and  is  rather  a  child  of  individual  impatience 
than  of  public  necessity.  State  legislation  is  certainly  not 
required  and  should  not  be  asked  when  the  municipalities 
most  concerned  are  entirely  satisfied  with  the  progress 
made  by  this  company  in  the  extensive  work  it  has  under- 
taken. 

The  street  railway  companies  of  the  Twin  Cities  have 
glutted  the  local  horse  market,  notwithstanding  their  effort 
to  avoid  this  condition.  Thousands  of  these  animals  are 
on  sale  and  at  the  periodical  auction  they  are  sold  at  prices 
ranging  from  $18  to  $75.  Farmers  are  the  principal  pur- 
chasers. 

The  Northern  Car  company  of  this  city,  builders  of  elec 
trical  cars,  elected  the  following  officers  at  their  annual 
meeting,  recently  held:  C.  P.  Jones,  president  and  treas- 
urer; A,  B.  Robbins,  vice-president,  and  George  P. 
Stearns,  secretary;  directors,  A.  H.  Robbins,  rl.  A.  Town, 
W.  S.  Nott,  C.  P.  Jones,  W.  B.  Manier,  George  P. 
Stearns  of  Minneapolis,  and  C.  E.  Mabie  of  Sioux  City. 
New  buildings  have  been  added  recently  and  $30,000  ex 
pended  in  machinery.  The  company  has  some  large  con- 
tracts on  hand  for  motor  cars,  among  them  being  one  for 
the  Fidalgo  City  &  Anacortes  railway  and  another  for  the 
Tacoma,  Wash,,  line.  The  Robinson  &  Moan  Car  com- 
pany, which  preceded  it  in  business,  has  satisfactorily 
adjusted  its  financial  difficulties  and  will  pay  its  creditors 
in  full.  The  Northern  company  has  no  connection  what- 
ever with  the  Robinson  &  Moan  company. 

The  cable  line  of  the  St.  Paul  company  continues  to  be 
prolific  in  law  suits,  and  nobody  knows  better  than  the 
company  itself  that  it  ought  to  be  electric.  In  the  District 
Court  at  St,  Paul  a  suit  has  been  brought  by  David  New- 
hart  to  recover  $5,975  personal  damages  from  the  company, 
for  injuries  the  plaintiff  claims  to  have  sustained  while  a 
conductor  on  a  car.  He  tried  to  apply  the  brake,  but  it 
was  defective  and  broke,  striking  him  so  violently  that 
hemorrhage  set  in  and  he  was  permanently  injured. 

Another  fatality  has  occurred  on  the  interurban  line. 
Andrew  Ilansgen,  a  boy  sixteen  years  of  age,  sprang  from 
a  car  on  which  he  was  supposed  to  have  been  stealing  a  ride 
and  fell  beneath  the  wheels  of  the  motor  passing  on  the 
other  track.     He  was  instantly  killed. 

All  is  quiet  among  the  telegraph  operators  in  the  Twin 
Cities.  If  any  strike  was  contemplated  it  was  declared  off 
before  events  came  to  a  focus,  and  work  has  continued 
uninterruptedly  at  all  the  local  offices,  including  the  Mil- 
waukee. 

The  electric  light  plant  in  the  St.  Paul  high  school  build- 
ing, which  was  made  the  subject  of  an  interesting  contro- 
versy among  the  electrical  companies  of  that  city  recently, 
is  now  undergoing  thorough  examination  by  local  experts. 
It  will  probably  be  accepted  and  the  contractor  paid  in  full. 
An  answer  has  been  filed  by  the  Minneapolis  Street  Rail- 
way in  the  injunction  case  of  John  G.  Giuck.  The  com- 
pany was  temporarily  restrained  by  the  institution  of  this 
suit  from  building  its  projected  electric  line  on  the  Henne- 
pin boulevard,  In  the  answer  the  company  claims  that  the 
park  board  has  full  control  of  the  city  parkways  and  had 
authority  to  grant  it  the  right  of  way  desired  on  the  Hen- 
nepin boulevard.  It  denied  that  a  majority  of  the  property 
owners  arc  opposed  to  the  line  and  says  that  the  only 
change  the  company  will  make  in  the  appearance  of  the 
street  will  be  the  erection  of  poles  for  trolley  wires,  The 
case  is  now  on  in  earnest,  and  will  be  fought  vigorously  by 
both  sides  The  merits  of  the  case  seem  to  be  with  the 
street  railway  company. 

Thomas  Lowry,  president  of  the  Twin  City  Streel  Rail- 
way companies,  has  just  succeeded  in  negotiating  $9,000, 
000  of  the  bonds  of  that  corporation,  thus  making  it  pos- 
sible to  continue  the  great  extension  and  improvements  in 
the  system  projected  for  this  year  without  delay,  and  to 
finish  the  electrical  equipment  as  fast  as  it  may  be  needed. 


Local  financiers  regard  Mr.  Lowry's  success  in  this  trans- 
action as  little  less  than  remarkable,  considering  the  pres- 
ent financial  situation,  and  the  public  at  large  receives  the 
intelligence  with  the  utmost  gratification.  It  is  regarded 
as  insuring  the  complete  elaboration  of  all  Mr.  Lowry's 
plans,  which  are  known  to  involve  the  construction  of  many 
important  new  lines  connecting  suburban  points  with  the 
cities.  During  the  past  few  days  much  entertaining  gos- 
sip has  been  in  circulation  about  the  street  railway  corpo- 
ration, the  principalitem  of  which  is  that  J.  J.  Hill,  presi- 
dent of  the  Great  Northern,  and  Sir  Donald  Smith,  the 
well  known  Montreal  financier,  have  bought  large  blocks 
of  its  slock.  The  Great  Northern  is  the  principal  com- 
petitor of  the  inter-urban  line  for  travel  between  the  cities 
which  fact  gives  this  transaction  more  significance  than  it 
appears  to  have  on  the  surface.  One  of  its  results  will 
probably  be  the  discontinuance  of  many  Great  Northern 
trains  now  running  regularly  between  the  cities,  with  the 
purpose  of  concentrating  the  travel  on  the  inter-urban  line 
now  in  operation  and  others  to  be  constructed.  It  is  a 
graceful  way  for  Mr,  Hill  to  get  out  of  his  difficulty,  in 
view  of  the  fact  that  the  steam  lines  will  be  unable  to 
compete  with  the  electrical  lines  for  this  business  as  soon 
as  the  latter  are  equipped  as  it  is  intended  they  shall  be. 

The  city  council  of  Hallcck,  Minn.,  has  granted  an 
electric  lighting  franchise  to  the  Thomson-Houston  com- 
pany, and  an  arc  and  incandescent  plant  will  be  established 
at  once.  Hallock  is  a  small  town  in  the  northern  part  of 
the  state.  N.  O.   F.  ■ 


Pittsburg,  Pa. 

PiTTSisuRG,  Jan.  24. — The  city  authorities  of  Pittsburg 
are  seriously  contemplating  the  idea  of  introducing  electric 
street  sweepers  for  the  purpose  of  carting  away  the  dirt  from 
the  city  streets.  The  scheme  is  as  yet  somewhat  embry- 
onic, but  this  is  the  way  in  which  the  sweeping  is  to  be  done: 
The  sweepers  will  be  made  very  much  like  an  ordinary 
traction  engine,  but  electricity  will  be  used  as  the  motive 
power.  This  electric  current  is  to  be  obtained  from  the 
wires  belonging  to  the  street  car  companies.  Current  will 
be  brought  down  by  means  of  a  trolley  pole  with  an  elbow, 
instead  of  the  ordinary  straight  bar  now  used,  where"  the 
cars  run  directly  under  the  wires.  The  pole  can  be  so 
balanced  as  to  easily  hold  the  trolley  in  place  on  the  wires. 
The  distance  from  these  wires  to  the  curb  is  not  so  great, 
in  any  case,  as  to  prevent  this  method  of  introducing  the 
current  into  the  motors  from  being  practicable.  The 
arrangement  for  guiding  the  machine  will  be  much  the 
same  as  used  in  the  traction  engines,  and  will  consist  of 
chains  which  wrap  around  a  movable  front  axle,  and  will 
be  operated  like  an  ordinary  brake  wheel.  This  will  only 
collect  the  dust,  and  it  will  then  be  carted  away  in  the 
usual  manner.  As  it  is  the  idea  of  the  city  fathers  to  tax 
the  street  car  companies,  it  is  thought  that  this  will  be  a 
good  way  of  obtaining  ihe  revenue. 

The  Uniontown  Electric  Street  Railway  company  is 
waging  just  now  a  great  war  with  the  Southwest  Railway 
company.  It  appears  that  the  former  company  in  laying 
the  tracks  for  its  lines  must  cro5S  the  tracks  of  the  latter. 
To  this  proceeding  the  Southwest  company  has  strenuously 
objected  and  several  days  ago,  when  the  employes  of  the 
electric  street  railway  company  were  engaged  in  laying- 
rails  across  the  tracks  of  the  steam  railway  company,  a 
number  of  trainmen  attacked  them.  The  electric  street 
railroad  company  also  found  out  the  other  day  that  the 
wires  which  crossed  the  railroad  were  cut,  and  an  investi- 
gation has  been  made  since,  which  lays  the  blame  of  cut- 
ting the  wires  at  the  door  of  the  railroad  company.  One 
of  the  employes  of  the  railway  company  has  been  arrested 
for  malicious  mischief  and  the  company  has  sued  tlie  South- 
west Railway  company  for  damages  on  the  ground  that  its 
charter  gives  it  the  right  to  cross  the  railroad  tracks.  The 
outcome  of  this  litigation  is  anxiously  looked  forward  to  by 
the  residents  of  Uniontown,  because  they  are  very  anxious 
to  see  the  electric  street  railway  in  operation. 

The  Chartiers  Valley  Electric  Light  &  Power  company 
is  about  to  commence  the  operation  of  an  electric  lighting 
plant  which  will  furnish  electrical  illumination  for  the 
boroughs  of  Mansfield  and  Charliers,  both  situated  near 
Pittsburg.  The  company  was  organized  a  short  time  ago 
by  a  number  of  Pittsburg  and  Mansfield  capitalists.  The 
Weslinghouse  system  of  alternating  current  incandescent 
lighting  has  been  adopted  and  S.  A.  Duncan,  who  was 
formerly  with  the  Allegheny  Light  company  of  Pittsburg, 
has  accepted  the  m;magement  of  the  new  company, 

The  first  electric  snow  sweeper  arrived  here  jesterday. 
The  sweeper  belongs  to  the  i>uquesne  Traction  company 
and  it  is  manufactured  by  the  Thomson-Houston  h'lectric 
company  of  Boston. 

The  government  has  just  completed  the  installation  of  a 
400-light,  lOO-candle  power  incandescent  plant  in  the 
federal  building  which  is  being  erected  In  this  city.     The 
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building  has  been  in  the  course  of  erection  for  many  years 
and  it  is  now  almost  completed.  Nothing  but  inside 
work  remains  to  be  done.  Tbe  incandescent  lamps  were 
pat  up  in  order  to  give  the  workmen  light  during  their  em- 
ployment.    E.   H.   H. 

Des  Moines,  la. 

Des  Moines,  la.,  Jan.  20. — The  citizens  of  Keokuk 
had  anticipated  the  completion  of  their  electric  street  rail- 
way by  the  first  of  the  present  year,  but  owing  to  a  lack 
of  funds  the  work  of  construction  was  stopped  some  time 
ago.  By  a  change  in  the  company  made  last  week,  by 
which  George.  William  J.  and  Henry  C.  Reiner  of  that 
city  secure  a  controlling  interest  in  the  stock,  the  early 
completion  of  the  system  is  assured-  A  small  portion  of  the 
line  has  been  in  operation  for  some  time,  and  has  proven 
quite  successful  in  a  financial  way.  A  number  of  finely 
finished  vestibule  cars  have  been  purchased  by  the  new 
company,  and  the  entire  system  will  be  in  operation  within 
a  very  short  time. 

The  Des  Moines  Electric  Street  Railway  company  will 
greatly  enlarge  its  system  during  the  coming  summer,  and 
will  soon  begin  the  work  of  changing  the  Belt  motor  line, 
running  north  to  Highland  Park  and  vicinity,  into  a  well- 
equipped  electric  line.  The  distance  is  about  four  miles. 
The  new  line  will  be  equipped  with  new  and  elegant  cars 
of  either  the  St.  Louis  or  Pullman  make,  and  furnished 
with  Westinghouse  motors.  The  completion  of  this 
change  will  make  Des  Moines'  car  system  entirely  electri- 
cal with  the  single  exception  of  a  short  horse  car  line  to  the 
south  city. 

Cedar  Rapids  is  the  only  one  of  the  important  cities  of 
the  state  that  still  clings  to  the  old  horse  car  system,  and 
the  city  council  is  now  considering  a  proposition  from  the 
owners  of  the  franchise  to  change  the  motive  power  to 
electricity.  There  is  little  doubt  that  the  change  will  be 
made  during  the  coming  summer.  The  change  contem- 
plates the  operation  of  electric  cars  between  Cedar  Rapids 
and  Marion,  a  distance  of  four  miles,  now  covered  by  the 
horse  car  system,  and  the  building  of  a  complete  and  ex- 
tensive system  within  the  city.  The  stockholders  of  the 
company  are  all  Cedar  Rapids  capitalists,  and  if  the  de- 
sired permission  is  granted  the  work  will  be  pushed  rapidly 
to  a  completion  of  the  change  to  rapid  transit.    F.  M.  C 


Kansas  City,  Mo. 

Kansas  City,  Mo.,  Jan.  20. — A  building  permit  has 
been  issued  to  Seth  Ward  and  S.  K.  Thatcher  for  changes 
to  be  made  in  the  Western  Union  Telegraph  oftice.  The 
Western  Union  officials  visited  the  city  recently  and  found 
the  headquarters  here  crowded  The  roof  of  the  building 
will  be  raised  about  four  feet,  the  whole  of  the  second  floor 
converted  into  one  room,  and  the  partition  taken  out  be- 
tween the  two  rooms  on  the  ground  floor.  This  will  give 
the  company  the  whole  of  the  two  buildings,  and  will  make 
commodious  quarters. 

Directors  were  elected  this  week  by  the  Pacific  Mutual 
Telegraph  company.  Among  them  were:  A.  B.  Chandler, 
D.  Townsend,  L.  U   Parker,  J   A-  Corby,  E.  C   Piatt 

The  Kansas  City  Electric  Light  company  has  elected 
the  following  board  of  directors;  W.  B.  Grimes,  J.  S- 
Chick.  J.  H.  North,  F.  K.  Hoover,  W.  B.  Grimes,  Jr.. 
James  Scammon,  E.  R.  Weeks,  F.  N.  Chick  and  O.  H. 
Dean. 

The  Edison  E'ectric  Light  company  has  elected  the  fol- 
lowing directors:  W.  IJ.  Grim;s,  J  S.  Chick,  J.  H.  North. 
F.  K.  Hoover,  W.  B.  Grimes,  Jr.,  W.  P.  Ilix,  E.  R. 
Weeks,  F.  N.  Chick  and  O.  H.  Dean. 

The  southern  extension  of  the  *'L"  road  is  completed 
and  Colonel  Kdgerton  and  Judge  Hoag  assert  that  the 
road  will  soon  be  in  operation.  The  delay  has  been  due 
to  difficulty  in  getting  the  machinery  into  position.  The 
company  has  placed  two  large  Westinghouse  engines  for 
operating  the  dynimos  in  the  power  house  at  the  west  end 
of  the  tunnel.  This  company  is  not  connected  with  the 
"L"  road  system. 

The  building  of  this  line  means  that  an  hour  or  more 
consumed  heretofore  in  going  from  one  side  of  the  city  to 
the  other  is  to  be  cut  down  to  fifteen  minutes.  V. 


Cleveland,  O. 

Cl.KVF.LANi),  Jan.  24.— The  Johnsons  intend  to  build  an 
electric  line  at  Ulrichville,  O.,  and  also  supply  lights. 

The  Edison  Electric  Light  company  in  Cincinnati  will 
erect  a  power  house  on  Eig^hth  street,  between  Elm  and 
Plum  streets. 

The  Consolidated  company  of  Cincinnati  has  made  ar- 
rangements to  run  every  alternate  car  on  the  Walnut  Mills 
cable  line  by  electricity,  inasmuch  as  some  of  the  patrons 
prefer  the  motors. 

Additional  motors  are  to  be  put  on  the  electric  railway  at 
Salem,  O. 


The  Cincinnati  Electric  Light  company  secured  the  city 
contract  to  light  West  Eighth  street  from  McLean  to  Glen- 
way  avenue,  at  the  rate  of  $12  per  month  for  all-night  ser- 
vice. 

The  Cincinnati  Electric  Gas  Lighting  company  has 
asked  the  court  to  dissolve  the  company  because  it  failed  in 
its  object. 

The  Cowles  Electric  Smelting  and  Aluminum  company 
at  its  meeting  Jan.  21,  decided  to  reduce  the  price  of  pure 
aluminum  to  $1.25  a  pound,  which  is  the  lowest  price  thus 
far  attained.  The  company  predicts  that  the  pure  metal 
will  undersell  copper  in  the  near  future. 

The  Cleveland  Aluminum  company  will  shortly  issue  a 
pamphlet  treating  exhaustively  of  pure  aluminum  and  its 
alloys.  R. 


THE    ELECTRIC  LIGHT. 

The  Little  Falls,  Minn.,  Electric  Light,  Heat  &  Power 
company,  which  was  formed  about  two  years  ago  and  in- 
corporated wi[h  a  capital  stock  of  $50,000,  is  now  operat- 
ing an  arc  and  incandescent  p^ant.  The  Westinghouse 
alternating  and  the  Waterhouse  arc  systems  are  used.  At 
present  twenty  two  arc  lights  and  700  fncandescent  lamps 
are  in  use. 

While  enumerating  some  of  the  principal  institutions  of 
San  Diego,  Cal.,  the  Sa/t  Diego  Union  has  this  to  say  of 
the  electric  light  system  of  the  city:  "The  incandescent 
system  of  electric  lighting  was  introduced  about  two  years 
ago  by  the  Electric  Rapid  Transit  Street  Car  company, 
George  D.  Copeland,  president,  and  has  become  an  as- 
sured success  under  his  management,  reducing  the  rates 
of  commercial  and  domestic  lighting  beyond  any  which 
ever  before  prevailed  in  this  city.  In  fact  the  rates  for 
gas  and  electric  lights  are  now  lower  in  San  Diego  than 
those  prevailing  in  other  towns  on  the  Pacific  coast,  where 
steam  power  is  used,  and  should  the  project  to  use  the 
water  power  at  the  end  of  the  flume  materialize,  still  fur- 
ther reduction  in  rates  may  be  expected."  The  present 
Copeland  plant  consists  of  two  Westinghouse  alternating 
current  incandescent  dynamos  of  a  capacity  of  750  16- 
candie  power  lamps  each,  including  exciters,  switchboards 
and  electrical  instruments.  The  dynamos  are  run  by 
steam  power,  and  so  complete  are  all  the  operations  of  the 
system  that  there  has  been  no  interruption  in  the  regular 
business  of  light  distribution  during  the  past  year.  This 
plant  was  established  at  the  close  of  the  "boom"  period, 
and  many  predicted  that  the  efTort  to  establish  the  busi- 
ness in  the  face  of  the  opposition  of  the  old  established 
and  wealthy  gas  company,  and  during  a  time  of  such 
financial  depression  as  has  prevailed  during  the  past  two 
years,  would  be  a  failure.  Under  the  economical  manage- 
ment, however,  of  Mr.  Copeland,  the  enterprise  has  be- 
come one  of  the  permanent  and  successful  institutions  of 
the  city. 

Electricity  has  been  utilized  to  such  an  extent  in  secur- 
ing brilliant  eflects  in  theatrical  work  that  it  is  not  surpris- 
ing that  it  is  being  used  in  club  entertainments.  One  of 
the  most  interesring  displays  of  this  kind  was  given  last 
week  at  Evanston,  HI.,  one  of  Chicago's  suburbs.  The 
Country'  club  of  that  town  has  been  giving  a  series  of 
entertainments  and  dancing  parties  and  the  change  from 
the  regular  programme  was  thoroughly  appreciated.  The 
walls  of  the  large  room  in  which  the  entertainment  was 
given,  were  draped  with  Indian  blankets;  a  bear  climbing 
an  oak  tree  and  other  attractive  features  g&ve  the  scene 
a  weird  aspect.  When  the  sheeted  and  masked  company 
marched  in  ghostly  procession  to  this  room,  where  the 
candles  they  carried  were  takenfrom  them,  the  electric  lights 
were  suddenly  turned  out.  leaving  them  in  the  company  of 
an  uncanny  gibbous  moon  which  shone  down  on  an  owl 
and  the  ambitious  bear.  In  the  pale  light  two  figures 
were  visible,  one  clad  in  black  and  the  other  in  white — 
the  spirits  of  light  and  darkness;  they  engaged  in  sword 
combat,  and  at  each  contact  of  their  weapons  a  blaze  of 
electric  sparks  flew  from  the  steel;  the  moon  went  out, 
and  the  rear  of  the  room  was  illuminated  by  pale  electric 
flashes  in  fantastic  shapes.  The  spirit  of  light  prevailed 
and  downed  his  dark-dominoed  adversary,  and  immedi- 
ately the  whole  end  of  the  room  was  illuminated  by  a 
brilliant  electrical  display.  On  the  left  the  word  '  Light" 
stood  out  in  fiery  letters,  and  on  the  right  a  kaleidoscopic 
star  two  or  three  feet  in  diameter  reflected  a  hundred-fold 
the  revolving  lights  before  it.  Between,  as  a  background, 
were  Geissler  tubes  of  all  tints  and  shapes,  and  above  all 
were  the  large  letters  in  light,  "C.  C,  '  surmounted  by  a 
big  stuffed  eagle.  The  display  was  pronounced  the  most 
brilliant  and  novel  entertainment  ever  given  by  the  club  and 
the  members  highly  complimented  Dr.  G.  W.  Whilefield 
who  had  charge  of  the  arrangements. 


THE  ELECTRIC  MOTOR. 

The  city  council  of  Independence,  Iowa,  last  week 
granted  a  franchise  for  an  electrical  street  railway  in  that 
city  to  be  constructed  and  operated  by  a  corporation  con- 
sisting of  C.  W.  Williams  and  others.  The  line  as  pro- 
jected will  run  from  the  Illinois  Central  depot  through  the 
city  to  the  Hurlington  line,  thence  through  Rush  I'ark  to 
the  Iowa  State  hospital  for  the  insane.  They  intend  to 
have  it  in  operation  by  the  first  of  June. 

The  popularity  of  the  electric  railway  is  shown  in  the 
report  of  the  company  operating  the  line  between  Roches- 
ter, N,  Y  ,  and  Ontario  licach.  a  summer  resort  on  Lake 
Ontario,  just  north  of  the  city.  During  the  year  470,000 
passengers  were  carried  over  the  line,  and  cars  on  the  road 
traveled  an  aggregate  distance  of  197,342  miles.  The  On- 
tario licach  cars  now  run  direct  from  the  center  of  the  city 
to  the  lake  shore  without  change.  The  Thomson-Houston 
system  is  used  on  this  line. 


The  railway  department  at  the  Chicago  ofifice  of  the 
Thomson-Houston  Electric  company  reports  the  sale  of  an 
increased  equipment  to  the  Union  Depot  Street  Railway 
company  at  St.  Louis,  Mo,,  consisting  of  sixteen  30-horse 
power  double  motor  trucks  and  eight  80-horse  power 
generators.  The  power  station  of  the  Union  Depot  Rail- 
road company  at  St.  Louis,  is  perhaps  the  largest  one  in 
the  United  States,  with  the  exceptions  possibly  of  that  of 
the  West  End  Street  Railway  company  at  Boston,  Mass. 
The  Union  Depot  power  station  is  equipped  with  two  500- 
horse  power,  one  300-horse  power  and  one  150  horse  power 
Corliss  engines,  and  twenty-six  80-horse  power  generators, 
of  the  Thomson-Houston  manufacture.  From  this  sta- 
tion are  operated  the  Union  Depot  Railroad  system,  the 
Mound  City  lines,  and  one  or  two  additional  lines  will  also 
be  operated  from  this  same  plant.  The  Western  ofiice 
also  reports  the  sale  of  a  2S-car  equipment  to  the  street 
railway  company  at  Little  Rock,  Ark.  Arrangements 
have  been  perfected  by  which  this  will  be  one  of  the  finest 
and  most  completely  equipped  electric  street  railway 
plants  in  the  United  States.  A  handsome  brick  power 
station  will  be  constructed  and  equipped  with  the  best 
Coriiss  type  of  engines  that  can  be  had  The  Thomson- 
Houston  company  intends  to  make  this  plant  a  model  one 
in  every  respect.  The  Thomson  Houston  company  also 
report  the  sale  of  an  extensive  electric  railway  equipment 
to  the  street  railway  company  at  Marquette,  Mich,,  and 
likewise  small  increases  to  several  other  street  railway 
companies  in  the  West. 

The  annual  meeting  of  the  stockholders  of  the  Rochester, 
N.  Y.,  Railway  company  was  held  last  week.  The  finan- 
cial statement  and  a ,  detailed  report  of  the  work  of  con- 
struction was  presented,  and  received  by  the  stockholders 
with  satisfaction.  It  is  the  intention  of  the  company  to 
continue  extending  the  electric  system  until  all  the  lines  of 
the  city  are  equipped.  Additional  machinery  to  be  used 
on  the  lines  is  constantly  arriving.  It  is  expected  that  the 
Lyell  avenue  line  will  be  equipped  with  electric  cars  by 
February  i.  The  cars  for  this  line  are  now  stored  in  the 
motor  house  ready  for  use.  They  are  of  a  much  lighter 
color  than  the  cars  now  in  operation,  and  somewhat  re- 
semble those  of  the  North  and  West  avenue  line.  The 
Monroe  avenve  line  will  be  the  next  to  have  electric  cars 
after  the  Lyell  avenue  line.  The  election  of  directors  and 
officers  resulted  as  follows:  Directors,  H.  Sellers  McKee, 
Pittsburg;  M.  A.  Verner,  Buffalo;  E.  E  Denniston, 
Richard  M.  Clay,  Horace  Magee,  T.  De  Witt  Cuyler, 
Philadelphia;  Benjamin  Graham,  New  York;  A.  G.  Yates, 
Frederick  Cook,  W.  S.  Kimball,  A  Luetchford,  M.  H. 
Briggs,  J.  N.  Beckley,  Rochester;  president,  John  N. 
Beckley;  vice-president,  Benj,  Graham ;  secretary  and 
treasurer,  Arthur  Leutchford;  general  manager,  C.  K. 
Minary.  The  newly  elected  president  has  been  engaged 
in  street  railway  work  only  a  short  time,  yet  he  has  won 
an  enviable  reputation  among  street  railway  magnates.  He 
is  a  lawyer  by  profession,  and  has  been  twice  honored  by 
his  fellow  citizens  with  the  office  of  city  attorney.  He 
made  a  most  capable  oflicial.  Since  that  time  he  has  been 
a  member  of  the  firm  of  Bacon,  Briggs  &  Beckley,  one  of 
the  leading  law  firms  of  the  state.  Mr.  Beckley  was  the 
prime  mover  in  the  organization  of  the  present  company, 
and  negotiated  the  purchase  of  the  road  from  the  old  com- 
pany. He  is  thoroughly  imbued  with  the  possibilities  of 
the  electric  motor  in  street  railway  work,  and  is  interested 
in  several  other  companies  operating  roads  by  electricity, 
notably  in  Buffalo,  N.  Y.,  and  Bridgeport,  Conn. 


THE  TELEGRAPH. 

A  New  \'ork  correspondent  writes:  The  latest  advices 
received  in  this  city  of  the  condition  of  affairs  in  Chili  in- 
dicate that  the  revolution  there  has  become  a  very  serious 
affair.  The  Anglo-American  Telegraph  company  an- 
nounces that  telegraph  communication  between  New  York 
and  Chili  by  way  of  London,  Lisbon  and  Buenos  Ayres  is 
so  uncertain  that  messages  are  accepted  by  the  London 
telegraph  authorities  entirely  at  the  risk  of  the  senders. 
The  delivery  of  all  messages  rests  with  the  Chilian  gov- 
ernment, and  the  ofllcials  of  the  Balmaceda  Government 
as  already  stated  in  the  London  cable  dispatches,  are  as- 
suming a  censorship  of  the  telegraph  companies  to  such 
an  extent  as  to  send  out  news  which  is  subsec|uently  con- 
tradicted by  private  mail  advices,  so  that  the  telegraph 
cannot  be  altogether  relied  upon  in  either  direction. 


Miscellaneous  Notes. 

Prof.  Francis  B.  Crocker's  address  on  "Electrical  Units 
of  the  Present  and  Future,''  which  was  delivered  before  the 
New  York  Electric  club,  December  iS,  has  been  published 
in  pamphlet  form. 

The  Chicago  Electric  Protective  company  has  just  been 
incorporated  to  deal  in  electrical  goods;  capital  stock, 
i;ioo,cco;  incorporators,  Mark  Simons,  Walter  M.  Lowry 
and  Frank  Weighley. 

"Pocket  Handbook  No.  XI,"  has  just  been  issued  by 
the  Standard  Underground  Cable  company  of  Pittsburg. 
Those  who  have  examined  this  little  book  in  previous 
years  know  what  a  valuable  work  of  reference  it  is.  The 
information  which  it  contains  was  compiled  by  J.  W. 
Marsh,  secretary  and  general  manager  of  the  company.  It 
will  be  found  of  no  little  value  to  those  who  have  .Tughl  to 
do  with  wires  for  electric  work.  The  book  is  handsomely 
madeu|),  and  those  who  receive  a  copy  should  deem  them- 
selves fortunate. 

Prof.  W.  S.  Johnson  made  an  address  before  the  Wis- 
consin Electric  Club,  Milwaukee,  last  week  on  the  subject 
of  heat  regulation.  The  history  of  the  art  was  briefly 
touched  upon.  The  noted  l-'rench  electrician,  Dumoncel, 
was  given  ihc  credit  of  having  invented  the  first  electrical 
device  for  controlling  temperature.  The  modern  device 
was  explained.  Heat  is  practically  regulated  by  a  ther- 
mometer located  in  a  room;  the  thermometer,  by  the  means 
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of  electric  connections  and  devices,  operating  a  small 
pneumatic  valve.  The  air,  which  is  controlled  by  the 
pneumatic  valve  being  under  pressure,  operates  valves  or 
dampers  on  the  heating  device.  After  the  lecture  the 
members  of  the  club  were  invited  to  the  engine  room  of 
the  Loan  &  Trust  building,  where  the  air  compressor,  and 
other  automatic  parts  of  the  apparatus  are  situated  Every 
part  of  the  heat  regulation  of  the  entire  builcing  was 
shown  to  be  automatic.  An  interesting  part  of  the  exhi- 
bition was  the  testing  of  the  alarm  device  by  which  the 
engineer  is  notified  of  any  error  in  the  working  of  the  sys- 
tem. One  of  the  members  of  the  club  went  into  one  of  the 
rooms  and  tampered  with  the  thermostat.  Instantly  a 
loud  alarm  was  sounded,  and  the  engineer  at  once  located 
the  meddlesome  intruder. 


Personal  Mention. 


Charles  G.  Armstrong,  Chicago,  has  been  engaged  by 
Adler  &  Sullivan,  architects,  as  consulting-electrician.  This 
is  not  only  a  compliment  to  Mr  Armstrong,  but^  it  tends 
to  show  that  the  important  part  which  electricity  is  playing 
in  everyday  affairs  is  becoming  generally  recognized. 


Business  Mention. 


Tames  H.  Mason  of  iiS  and  120  Park  avenue,  Brooklyn, 
N.  Y.,  has  just  issued  a  catalogue  describing  his  primary 
battery  system. 

The  Electrical  Supply  company  has  two  Universal  arc 
lamps  burning  on  a  no  volt  circuit  in  its  store  at  No.  171 
Randolph  street,  Chicago.  The  regulation  is  very  effective 
as  the  arc  seems  perfectly  stationary.  The  absence  of 
hissing  and  flickering  is  noticeable.  The  lamps  are  said 
to  be  good  "salesmen." 

The  Star  Electrix  company  of  Philadelphia  continues  to 
add  new  things  every  few  weeks  and  already  have  quite  a 
complete  line  of  electric  lighting  supplies,  such  as  5  am- 
pere and  10  ampere  single  pole  switches,  25  ampere  double 
pole  switches,  key  and  keyless  sockets,  insulating  joints, 
gas  attachments,  ceiling  cut  outs  and  branch  and  main 
cut-outs,  etc. 

The  William  D.  Gibson  company,  65  North  Jefferson 
street,  Chicago,  are  having  a  good  demand  for  the  various 
springs  which  they  make  as  specialties,  and  are  running 
their  immense  factory  to  its  full  capacity.  They  make  any 
spring  needed  in  all  forms  of  electric  machinery,  and  by  a 
special  system  of  tempering,  turn  out  a  very  high  grade 
class  of  goods. 

The  Sunbeam  Incandescent  Lamp  company,  Chicago, 
recently  settled  in  new  and  larger  quarters  than  those  here- 
tofore occupied,  where  with  specially  designed  apparatus 
and  the  best  modern  equipment,  il  is  prepared  to  take  care 
of  the  trade.  Since  the  first  of  last  June  the  company 
has  been  unable  to  fill  all  the  orders.  The  company  is  lo 
cated  at  805  Chamber  of  Commerce  building. 

A  new  catalogue  has  just  been  issued  by  the  Edison 
Manufacturing  company  of  Orange,  N.  J.,  describing  the 
Edison-Lalande  battery.  The  pamphlet  is  a  handsome 
one  and  is  thoroughly  illustrated.  It  contains  a  num- 
ber of  fac-simile  letters  from  persons  who  have  tested  the 
battery  and  found  that  in  practice  it  is  as  efficient  as  its 
makers  claim.  The  catalogue  is  one  of  unusual  interest  to 
those  who  use  primary  batteries. 

An  exceedingly  handsome  catalogue  has  just  been  issued 
by  Stanley  &:  Hall  of  32  and  34  Frankfort  street,  New  York. 
It  describes  at  considerable  length  the  electrical  house 
furnishings  and  general  electrical  supplies  sold  by  the  firm 
The  pamphlet  is  profusely  illustrated,  and  will  be  found 
of  no  little  interest  to  those  contemplating  the  purchase 
of  electrical  apparatus.  The  catalogue  is  thoroughly  in- 
dexed so  that  it  may  be  readily  consulted  by  those  who  are 
examining  electrical  supplies. 

The  Illinois  Electrical  Material  company  are  having  an 
excellent  trade  at  even  this  season  of  the  year  and 
are  making  extensive  improvements  for  the  com- 
ing year.  Tha  Star  Electrix  specialties  for  which  this  com- 
pany hold  the  general  Western  agency,  are  becoming  very 
popu'ar.  A  fine  catalogue  is  being  prepared,  to  include  a 
large  list  of  electric  light  and  electric  street  railway  spec- 
ialties, which  will  bi  ready  for  distribution  at  an  early 
day.  Altogether,  the  outlook  for  business  is  exceedingly 
bright. 

The  Commercial  Electric  company  of  D(:troit  has  se- 
cured the  agency  for  Michigan  and  the  northern  half  of 
Indiana  for  the  Sp;rry  arc  apparatus  and  the  National 
Electric  Manufacturing  company's  transformer  system. 
Several  fine  contracts  have  already  been  received,  includ- 
ing a  30  arc  and  500  incandescent  plant  at  East  Tawas, 
Mich.,  and  a  200  arc  plant  in  a  magnificent  new  building 
now  nearly  completed  in  Oetroit  for  J.  L.  Hudson,  to  be 
used  as  a  clothing  store.  Mr.  Fisher  and  his  associates 
are  energetic,  wide  awake  business  men,  and  the  interests 
of  these  already  popular  systems  will  not  suffer  in  their 
hands. 

The  International  Olconite  company  (limited).  New  \'ork 
and  London,  has  declared  a  dividend  for  the  six  months 
ended  December  3iHt,  i8yo,  on  the  capital  stock  of  the 
company  at  the  rate  of  8  per  cent,  on  the  preferred,  and  10 
on  the  ordinary  shares.  As  stated  in  these  columns  last 
July,  tills  company  is  the  consolidation  of  the  ( ikonite 
company  of  America,  and  Shaw  &  Connelly  of  I'^ngland, 
both  prominent  manufacturers  of  insulated  wires  and  cables 
for  electrical  purposes.  This  liberal  dividend  shows  an 
immense  business  done  by  the  International  Okonite  com- 
pany during  the  first  six  months  of  its  existence,  and  while 
much  of  this  has  undoubtedly  been  acquired  in  America, 
the  business  done  abroad  has  been  considerable.  The 
manufactory  at  Newton  Heath,  Manchester,  is  rapidly 
Hearing  completion  and  the  ncces.sary  machinery  is  nearly 


all  ready  for  delivery.  When  this  addition  to  the  existing 
works  comes  to  be  fully  developed,  a  noticeable  increase 
in  the  English  business  is  looked  for.  The  company  han- 
dles okonite  insulated  wires  and  cables  for  aerial,  undert 
ground  and  submarine  electrical  purposes,  also  Canc'ee  and 
Manson  wires.  These  goods  will  be  vigorously  pushed 
abroad,  where  their  popularity  is  nearly  if  not  quite  as 
great  as  in  this  country. 

The  Michigan  Electric  company  has  just  been  organized 
in  Detroit,  with  a  paid  up  capital  of  $25,000.  The  follow- 
ing officers  have  been  elected;  F.  F.  Humphrey,  president; 
W.  McKee,  vice-president,  and  superintendent;  H.  H. 
Humphrey,  secretary  and  treasurer,  and  manager;  R  Scott 
Campbell  electrician.  A  new  building  125  feet  deep  and 
three  stories  in  height  is  being  fitted  up  with  the  latest 
improved  machinery,  and  when  ready  the  manufacture  of  a 
general  line  of  electrical  supplies  is  to  be  commenced-  The 
agency  for  a  number  of  specialties  has  been  secured,  and 
it  is  the  intention  of  the  managers  to  bring  out  a  new  mo- 
tor which  is  nearly  completed,  and  which  is  claimed  to  have 
a  high  efficiency. 

J.  F.  Shawhan  of  the  Shawhan  Machine  Works,  De- 
troit, has  recently  completed  the  fitting  up  of  a  shop  for 
general  repairs  and  for  the  manufacture  of  a  line  of  excel- 
lent electrical  apparatus.  Every  piece  of  machinery  is  of  the 
latest  and  most  improved  pattern  and  with  Mr.  Shawhan's 
well-known  skill  as  a  mechanic,  satisfactory  results  may  be 
expected.  In  addition  to  the  usual  equipment  found  in 
establishments  of  this  class  Mr.  Shawhan  has  supplied 
himself  with  the  most  complete  machinery  for  gear  cutting 
and  is  prepared  to  do  this  work  under  his  own  supervision. 
Taken  as  a  whole  the  work  shop  is  a  model  of  its  kind  and 
there  can  be  no  doubt  as  to  the  success  of  the  undertak- 
ing. 

English,  Morse  lS:  Co.  of  Kansas  City,  Mo.,  last  week 
shipped  to  Garnett,  Kan.,  a  60-horse  power  Ide  engine. 
It  will  be  used  in  a  combined  electric  light  and  water- 
works  station,  which  the  city  has  contracted  for.  The 
firm  also  shipped  an  additional  50-horse  power  steel 
boiler  to  the  Butte  City  Gas  Light  company,  Mont-ana. 
The  firm  has  Swift  &  Co.'s  contract  for  a  compound  du- 
plex pumping  engine  of  i,coo  gallons'  capacity  per  min- 
ute. The  Lahman  &  Kirkwood  shaking  and  dumping 
grates,  American  leather  link  belt,  Hill  clutch  pulleys  and 
couplings,  the  firm  reports,  are  very  popular  with  operators 
of  electric  light  and  railway  stations,  and  trade  in  engi- 
neering specialties  generally  is  quite  good. 

The  Electrical  Supply  company  of  Chicago  has  this  very 
strong  indorsement  of  Habirshaw  wires  from  Walker  &. 
Kepler,  Philadelphia:  "We  have  been  using  your  white 
core  wire  almost  exclusively  during  the  last  year  for  our  in- 
candescent work.  In  this  time  we  have  wired  the  Drexel 
Building,  2,600  lights;  Keystone  Bank,  400  lights; 
Catholic  High  School,  600  lights,  and  a  large  number  of 
other  buildings;  total  number  of  lights  probably  10,000  to 
12  000,  and  we  are  pleased  to  say  that  we  have  never 
had  the  least  trouble  with  the  insulation,  which  we  con- 
sider A  I.  We  might  add  that  the  local  Edison  company 
in  this  city  have  had  their  inspectors  examining  and  testing 
the  work  dooe,  and  Ihey  say  that  the  Habirshaw  insulation 
shoivs  up  first-class  and  above  all  others.'* 

The  following  communication  has  been  sent  to  the  West- 
ern Electrician:  There  seems  to  be  a  prospect  that  the 
well  known  Ball  engine,  many  of  which  are  doing  such 
good  service  everywhere,  will  shortly  be  manufactured  by 
a  new  company  organized  for  that  purpose  in  the  vicinity 
of  New  Yoik.  We  understand  that  a  number  of  New 
York  gentlemen  have  made  arrangements  with  F  H  Ball 
of  Erie,  Pa  j  the  inventor  of  the  engine,  and  have  bought 
his  patents.  Mr.  Ball  will  sever  his  connection  with  the 
Ball  Engine  company  of  Erie,  and  shortly  take  up  his 
residence  in  the  East.  It  is  expected  that  the  new  com- 
pany will  be  incorporated  with  ample  capital,  and  that 
shops  will  be  erected  possessing  all  recent  mechanical  im- 
provements. The  Ball  Engine  conpany  of  Erie  will 
continue,  as  at  present,  to  manufacture  the  engine  under 
Mr.  Ballsshop  rights,  and  with  James  MclJrier  as  presi- 
dent, whose  large  lumber  and  other  interests  in  the  West 
have  made  his  name  familiar  to  business  men  in  that  sec- 
tion. The  relations  between  the  Erie  and  New  York  com- 
panies will  be  very  cordial  and  intimate,  since  the  latter 
will  be  largely  interested  in  the  stock  of  the  former. 
Prominently  associated  with  Mr.  Ball  will  be  Mr.  Thomas 
C.  Wood,  who  for  many  years  has  been  connected  with 
the  engine  interests  both  in  Erie,  Pa  ,  and  in  New  \'ork. 
The  new  enterprise  is  the  result  of  the  increase  in  demand 
for  the  Ball  engine,  Mr.  Ball's  system  of  governing  having 
proved  so  successful,  and  the  Ball  engine  so  reliable,  es 
pecially  for  the  electric  light  and  street  railway  interests, 
thai  it  is  safe  to  assure  for  the  new  company  a  large  and 
profitable  business  from  the  start. 

Electrical  Patents. 

Issued  January  2o,   l8qi. 

44.4,807.     Combined    Electric   Motor  and  Lamp    Socket. 
Ralph  II.  Beach,  St.  I'aul,  Minn. 

444, SiO.      Railway  Signal.  Nathaniel  B.  Cregier,  Chicago, 
111. 

The  prime  object  of  the  invention  is  a  train  signal- 
ing system  by  which  a  signal  sent  from  one  car  of 
the  train  to  tlie  engine  or  from  the  engine  will  be 
automatically  repeated  in  every  car  of  the  train. 

441,82^.     Electric    Gate.     Harlcigh    Gillette,     Highland 
Park,  111. 

444,355.     Portable    Electric   Welding   Apparatus.     IClias 
Rics,  Baltimore,  Md. 

44.1,871.     Snow  Sweeper.     Isaac  F.    Baker,    Lynn,    and 
Robert  Huoth,  Maiden,  Mass. 

44.^,872.     Snow    Broom.     Isaac    F.   Baker,     Lynn,    and 
Robert  Booth,  Maiden,  Mass. 

444, .S7(^.     Insulator.     Charles  Elkins,  Saccarappa,  Mo. 


1, 892.     Combined    Cut-Out    and   Lightning   Arrester. 
Albert  T.  Aldrich,  Worcester,  Mass. 


444. S81.      Electrical    Exercising    Machine.      Joseph    E, 

444 

444. 

444, 
444 


4,893.     Trolley    for    Electric    Railways. 
Blades,  Detroit,  Mich. 

Automatic   Electric  Igniting   Device. 
W.  Lane,  Boston,  Mass. 


Harry    H. 


Thomas 


Edwin  W. 


Elihu    Thomson,    Lynn, 


,900.     Regulating    Apparatus     for    Electric    Motors. 
Merle  J.  Wightman,  Scranton,  Pa 

The  invention  consists  in  a  switch  by  which  a  single 
operating  lever  is  used  to  make  all   the  necessary  con- 
nections for  coupling  the  motors    in  various  ways  and 
,     for  regulating  them  when  so  coupled. 
444,914.     Electric   Blank  Heater  for   Forging  Machines. 
George  D     Burton,  Boston,    and    Edwin    E.    Angell, 
Somerville,  Mass. 
444,922      Mounting  for  Electric  Car  Motors. 

Rice,  Jr.,  Lynn,  Mass. 
444, 9:^5      Electric  Arc  Lamp. 
Mass. 

The  invention  relates  to  mechanism  for  regulating 
the  separating  and  feed  movements  of  electrodes  in 
electric  arc  lamps  fed  from  a  circuit  having  a  constant 
or  nearly  constant  current. 

444.926.  Method  of  Electric  Welding.     Elihu  Thomson, 
Lynn,  Mass. 

444.927.  Method  of  Electric  Welding.     Elihu  Thomson, 
Lynn.  Mass. 

444. 92S.     Method  of  Electric  Welding.     Elihu  Thomson, 
Swampscott.  Mass. 

The  invention  relates  to  a  process  of  electric  welding 
in  which  the  surfaces  to  be  welded  are  pressed  to- 
gether to  form  a  union,  and  the  heating  of  the  sur- 
faces to  the  desired  plasticity  is  effected  by  means  of 
an  electric  current  passed  across  the  joint  or  line  of 
proposed  union. 

444,924      Incandescent  Electric  Lamp.     Elihu  Thomson, 

Swampicott,  Mass. 
444,930     System  of   Distributing  and    Metering  Electric 

Energy.     Elihu  Thomson,  Swampscott,  Mass. 
444,931.     Electric  Meter.     Elihu  Thomson,   Swampscott, 

Mass. 

444.93-1      Alternating  Current   Motor.     Carl  O.    C.   Eill- 
berg  and  Paul  A.  N.  Winand.  Philadelphia.  Pa. 

The  motor  embodies  some  of  the  principles  of  an 
alternating  current  transformer;  but  one  of  the  main 
features  of  the  invention  is  the  construction  of  the 
motor  with  an  armature  in  the  form  of  a  laminated 
Faraday  disk  or  disks  or  cylinder  or  cylinders  con- 
nected up  in  a  circuit  and  rotating  with  a  magnetic 
field  whose  polarity  follows  or  accords  with  the  alter- 
nations of  the  current  supplied. 

444,939.     Alternating  Current  Dynamo.     Hermann  Lemp 
aed  Louis  M    Schmidt,  Lynn,  Mass. 

The  special  object  of  this  invention  is  to  produce  a 
compound  alternating  current  dynamo  in  which  the 
field  excitation  shall  be  obtained  wholly  from  a  single 
field  exciting  circuit  or  coil  traversed  only  by  current 
derived  from  the  armature  coti  or  armature  which 
supplies  the  work. 

444,946.     Method  of  Electric  Welding.     EHhu  Thomson, 
Lynn,  Mass. 

444,966.     Electric  Indicator.    Charles  Wirt,  Orange,  N.  J. 

444.969-     Electrode  for  Secondary  Batteries.    Force  Bain, 
Chicago,  111. 

44^,977.       Electric    Arc    Lamp.       William    H.    Elkins, 
Hornellsville,  N,  Y. 
The  claim  reads  as  follows: 

"In  combination,  a  spring  switch  with  two  blocks,  a 
shunt  magnet  controlling  the  movable  member  of  the 
spring  switch,  two  iamp=;,conductors  connecting  the  like 
poles  of  the  lamps  to  one  of  the  main  terminals,  other 
conductors  connecting  the  other  pDles  of  the  lamps  to 
the  switch  blocks  of  the  spring  switch,  and  a  shunt 
circuit  of  which  the  coil  of  the  switch  controlling  mag- 
net forms  a  pirt,  and  with  one  of  its  terminals  con- 
nected to  one  of  the  switch  blocks." 

445. ooS.     Insulator.     William  Vogler. 

445.023.     Independent  Electric  Cbck. 
Montreal,  Canada. 

445,051.       Electric    Motor    Truck. 
Wichita.  Kan. 

445,075.     Clock-Winding     Mechanism, 
and  W.  W.  Bradley,  Canton,  Ohio. 

445.102.  Electric  Motor  Reciprocating  Engine 
J.  Van  DepOile,  Lynn,  Mass. 

445.103.  Trolley     Wire    Clamp    or    Support. 
Vogler,  Somerville,  Mass. 

445,106.     Electric  Signal  for  Railroads.     Edgar  C  Wiley, 
Bris'ol,  Tenn. 

445,120.     Machine  for  Covering    Wire.     George  Lespen- 
ard,  Brooklyn,  N.  V. 

445,136.     Multiplex    Arc    Lamp.     William    II.     Elkins. 
Cambridge,  Mass. 

445,142.     Trolley    Wire  Support   for    Electric    Railw.ays. 
James  S.  Hughes,  St.  Paul,  Minn. 

445,144.     Electrical  Railway  Car.     Rudolph   M.    Hunter. 
Philadelphia,  Pa. 

The  object  of  this  invention  is  to  provide  a  suitable 
construction  whereby  the  motor  m.iy  be  positively 
geared  or  connected  with  the  axles  and  yet  be  wholly 
supported  by  the  car  body  and  h^  arranged  under  the 
driver's  platform  in  the  front  of  the  oar  whereby  suit- 
able trap  doors  may  be  provided  by  which  the  motor 
may  be  easily  inspected. 


Somerville.  Mass. 
Edward  Lefebvre, 

Royal    P.    Faries, 

W.     N.    Packer 


Charles 


William 


5,146.     Electric  Switch. 
Mass. 


Benjamin  B.  Keyes,    (.'heUea. 
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BtlOENE  P  PanilPS,  Ptesi4eiit.  W.  H.  Sawtkb,  Tjeo'y  and  ElectrioiaD, 

AMEHICAIT  ELECTRICAL  WOUKS, 

-     ^  '"  PROVIDENCE,  R.  I. 

Manufacturers  of  Patent  Finished 

ELECTRIC    LIGHT   WIRE, 

Magnet  Wire.  Office  and  Annunciator  Wire,  Rubber  Covered 

Wire,  Lead  Encased  Wire,  Telephone  and 

Incandescent  Cords. 

FARADAY  CABLES. 

New  York  Office,  10  Cprtlandt  Street, 
p.  c.  ACKsamAN,  4seDt. ' 

Insulation  Guaranteed  Wherever  Used,  Aerial,  Underground  or  Submarine. 


WEiSTERN    ELECTRICIAN. 


In  a  letter  f rom  the  INSPECTOB  Of  the  Boston  Fire  TJnderwriters' Union,  under  date  of  March  29, 
1886,  he  says:    "A  Thorough,ly  Reliable  and  Desirable  "Wire  in  Every  Kespeet." 

The  rnbber  need  In  insilating  oar  wires  and  cables  Is  specially  chemically  prepared,  and  Is  guar- 
enteed  to  be  waterproof,  and  will  not  deteriorate,  oxidize  or  crack,  and  w  11  Temaln  flexible  in  extreme 
cold  wea'h'^r  and  not  affected  by  heat.  The  insalation  is  protected  from  mechanical  iojary  by  one  or 
more  braids  and  thewhole  slicked  with  Clark's  Patent  Compound,  which  le  water,  oi',  acid  and  lo  a 
veryCTeates'ent.  firB-proof  Our  insulation  will  prove  durable  when  all  others  fail.  We  are  prepared 
to  fornleh  yinple  Wires  of  all  gan^ee  and  diameter  of  ineulation  for  Telegraph,  Telephone  and 
Electric  Lights  from  stock.    Cables  made  to  order. 

EASTERN  ELECTRIC  CABLE  COMPANY, 

61  and  63  Hampsliire  Street,  Uoston,  Mass. 

HENRY  A.  CLARE,  General  Manager.  HEHBERT  H.  ECSTIS,  Electrician. 

JAMES  LEFFEL  WATER  WHEELS 

Built   by   THE 

JAMES  LEFFEL  1^  CO. 

UPRIGHT    AND    HORIZONTAL, 

FOR 

Electric,  Mining  and  Manufacturing 

Easy  working  gates.  High  percentage  and  even 
speed  at  full  and  part  capacity.  Equally  adapted  to 
high  and  low  beads.  Larfje  number  of  eizts  and 
styles.     Send  for  descriptive  pamphlet  to 

THE  JAMES  LEFFEL  &  CO. 


SPRINGFIELD, 
OHIO. 


OR  110    LIBERTY   ST.. 
NEW   YORK  CITY 


MICA 


AU.  SIZ£S 

AND 
QUAXmES 


For  Electrical  Purposes. 

EUGENE  MUNSELL&  CO.. 

218  Water  St..  New  York. 


Make 
Anything 

IN    BRA55 


TuRHtR  Brass  Works 

1  LA5ALL£  AVE 
CHICAGO. 


LONGER   LIFE 


MORE  LIGHT 


CC 
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EMPIRE  CHINA  WORKS, 

144  to  156  Green  St.,  Green  Pout,  Brooklyn,  E.  D.,  N.  Y. 
HARD   PORCELAIN   ELECTRICAL  SUPPLIES, 

INCLUDING 

Switch  Bnaes.  Cnt-Oat  Boxen,  Cleats,  CIrenIt  Breakers, 
Bashlnss,  KaobH  and  other  InsnlatorB. 

The  tody  of  our  yoodB  la  made  non-conductive.  Onr  ware  Is  the  moHt 
denee  and  le  coneequfntly  thii  most  non-abBorbent  that  can  be  produced, 
being  tbe  TKUB  HAHD  F(j:«CELAlN 


WILLARD    L.  CANnEE,  l„     , 

H.  DUKANT  CIIEEVEli,  (  BuslneBB  Mnnacere. 


F.  CAZENOVK  JONES, 

^upt.  of  Factories. 


rrxxzi  iTSTJBit.jsr.A.'n.OT^.A.yLm 


INSULATED  WIRES  and  CABLES, 

ELECTRIC  LIGHT,  TELEPHONE  AND  TELEGRAPH, 


*.W^: 


r TRADE  MARK  ' 


—  Fon— 

AKKIAIj,      SUIiMAItINK       AND      IINDKK- 

OKOIINI)   HSK, 

Awarded  a  Gold  Medal  at  Iho  Paris  Exposition. 

SOI.K   3IANbPAI.T|[Itl'-ItH   OP 

CANDEE  AERIAL  WIRES.      MANSON 

PROTECTING  TAPE.     OKONITE 

WATERPROOF   TAPE. 


A  thoronghly  competent  Electrical  Engineer  of 
long  experience  desires  a  position  as  Electrician; 
Is  able  to  design  and  construct  arc  and  Incan- 
descent dynamos  and  motore,  automatic  regula- 
tore,  arc  lamps,  and  all  details  of  an  electric  light 
system ;  la  well  up  In  installation  work,  andean 
push  things.    Address  *'j.  R.," 

Care  Western  Electrician. 


The  Electrical  Coinmission- 
ers  of  the  Diititrict  of  Columbia 

invite  communications  from  firms  interested 
in  electric  cables,  conduits,  subways,  etc. 
Also,  upon  the  subject  of  municipal  electric 
lighting,  electric  transmission  of  power,  etc. 
Communications  received  until  March  i,  1891. 
Personal  interviews  cannot  be  granted  at 
present.  Address,  Electrical  Commission, 
Room  30,  District  Bldg.,  Washington,  D.  C. 


W^ANTED 

To  learn  the  Electrical  Business,  at 
the  ^enstrom    Dynamo    and  Motor 
Works,  in  Baltimore: 
Ooehundred  bright,  strong  boys,  between 
16  and  20  years  of  age.    Must  be  well  rec- 
ommended as  to  moral  character  and  pos- 
sess a  good  elemtntary  education.    Apply 
by  mail.  Id  handwriting,  when  blank  lorm 
of  appllcalion  with   conditions  lequired, 
will  be  forwarded. 

WENSTROM  CONSOLIDATED 

DYNAMO  &  MOTOR  CO., 
7  N.  Calvert  Street,  Baltimore,  Md. 


FOK  TBR 


Western  ElectriciaD 
SI. 00. 


WAKTED— A  position  by  an  Elec- 
trical Engineer,  thorouglily  posted  on  the 
E'ii&on  and  Thomson-Houston  Systems,  to 
talie  charge  of  construction  work,  or  to  act 
as  salesman. 

Address  "  EVSUI/ATE," 
Care  Westekn  Electrician. 

llfRMTCn  A  position  as  Engineer  and 
Win  11  I  tU  Electrician  by  a  young  man 
30  years  of  age;  Ihoro'ighly  posted  on 
theEiison  and  Thomson  Houston  systems, 
to  take  charge  of  Dynamos  and  Engines. 
Am  at  present  employed  in  N.  Y.  City. 

Address,        E.  V.  KING, 
40  Willow  Place,  BBOOKIiYW.lS.'S'. 

l|IR|JTCn  A  position  as  manager  or 
WHIl  I  CU  Superintendent  of  Central 
Lighting  Station,  by  one  familiar  with  all 
departments  of  Central  Station  and  Con- 
struction work.  Proof  furnished  If  neces- 
sary. Location  no  object  If  it  be  perma- 
nent. Address    T.  H., 

Cire  Western  Electrician,  Chicago. 

lURE  ALUMINUM 

IN 

Castings,  Ingots,  Sheets,  Rods, 
and  Wire. 

ALUMINUM  BRONZE 

IN 

Castings,  Ingots,  Sheets,  Rods  and  Wire. 

SEND  FOR  PitlOES. 


THE  CLEVELiND  ALUMINUM  CO., 


.'\twater  Building, 


CLEVELAND, O 


EDISON  LAMPS  REDUCED  TO  44  GTS. 

16  CANDLE  POWER  LAMPS. 

Lots  of  2.5  to  150   44  cents  each. 

Lots  of  1.50  to  500 43  cents  each. 

Lots  of  500 40  cents  each. 

Other  sizes  In  proportkn.     All  sizes  in  stock,  with  ba^es 

to  fit  any  make  of  lamps  or  sockets. 

Full  Line  OKONITE  WIRES  in  Stock.    Safest  and  best  wire  made. 


Fall  Line  of  Edison  Sockets  and  Appliances, 


STANDARD  ELECTRICAL  WORKS, 


CINCINNATI, 
OHIO. 


INCANDESCENT  LAMPS. 

so    TO    110    XTOIjTJSI. 

TO  FIT  STANDARD  SOCKETS. 


THE  BUCKEYE  ELECTRIC  CO., 

P.O.Box  123,      CLEVELAND,  OHIO. 

write  FOR  CIRCULAR.  CH ICAGO  OFFICE,  182  Jacl son  street. 


BLECKERT  &   NELSON, 

MANUFACTtjnKRS  OP 

Electric  Light  and  Combination  Hitnres, 


TtRAISrrHKH;     Chlrtieo.    riillafi«a|ililii,   lloHtfMi.  Nun  FranclHLo.  Cliirliiriitt i. 
Omahii.  MliiiHiiipolU,  Ml.  I.niiU,  Kjiiiniih  <'lty,   London.  Hoiitli  Ainorlni. 


We  malieappecialty  of  fnrolBhlne:  the  trade  with 
Electric  UrnckotB,  ElectrolierB,  PoTtables,  Com- 
bination Hracbete,  and  email  Uxtares  of  all  klnde. 
IJelng  maniifactiirere  we  ciin  K've  lowest  prices. 

flFKtUK  ANI>  factory: 

85  and  87  FIFTH  AVENUE,  CHICAGO,  ILL 

Send  for  New  DHHcrlptlvo  Clrculara. 


MAP  OF  THE    UNITED    STATES. 

A  large,  handsome  Map  of  the  United  States, 
mounted  and  suitable  for  office  or  home  use, 
is  issued  by  the  Burlington  route.  Copies  will 
be  given  free  when  it  can  be  done  without  ex- 
pense tor  transmis  .ion  ;  or  they  will  be  mailed  to 
any  address  on  receipt  of  six  cents  in  postape  by 
P.  S.  KiiSTis,  Gen'I  Pass.  Agent  C.  B.  X  Q.  R. 
"    ,  Clucago,  111. 

ELECTRIC         ^*^*  Mclaughlin. 

RAII  WAY   ^^^®^^^'  Experience. 

LIGHT 

DAU/CD      Repalra  and  PariB  for  all 
ANut'UWLn.  SjBtems. 


A  Pioneer  In  the  BaslnesB. 


4N,  SO  and  52  NORTH  CLINTON  HT., 

CHICAGO,  ILL. 


<^'  CROCKER-WHEELER 

PERFECTED  MOTOKS. 

Vcrv  Sliiw  SiM'i'd-l'ull    r«\vei— rtircci    ICi-ifiitttilon 

l'orf;4>(l      KlfdilH.     i^*^l    Into     Hws*'     Srll-OllhiK: 

itiMLi-liiKH-.Self-Coiilt'rlnc  ItiiiiliicH     .\ll 

SI/.t'H     Itnlh  Amind  1  iKiiiKltsmil 

-For  All   Pouri    l'uiiM.H«h.. 

AckiiowliHlReil  tty  IIik  l-cu(Jlii(f  IMiuiiiracliirliin  CiiiuiihiiIi'h  lu  DC 

THE  MOST  PERFECT  MOTOR  MADE. 

EallmBlei  and  Plans  Furnished  for  Eleclric  Powor  Equip- 
ment. 

COKKICHrONDICNCE    INVITED. 

430-432  WEST  14TH  St.,  NEW  YORK 


B.  H.  WUEICEEn,, 

I'roBldfint. 


V.  B,  rltO    KEH, 
V'icyl'rtat. 
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Established  in  1861. 

B.  BMGGOT, 

WHOLESALE  AND  RETAIL  DEALER  IN 

ELECTROLIERS, 

COMBINATION 

GAS  AHD  IliECTRIC 

FIXTURES. 

ELECTRIC  AND  GAS  GLOBES, 
SHADES,  Etc.,  Etc., 

171  E.  ADAMS  STREET, 
CHICAGO. 

— BBAHCH  STORK 

2134  Michigan  Avenue* 


NATIONAL  ELECTRIC   LIGHT 

ASSOCIATION. 

Proyidence,  February  17  to  19, 1891. 

The  Convention  of  this  asBociation  will  be  held 
In  ProvldeDce,  R.  I.,  February  17  to  19,  for  which 
occasion  the  Michigan  Central  — "The  Niagara 
Falls  Rout9"— will  make  a  rate  of  one  fare  am 
one-third  for  the  round  trip,  on  the  certificate 
plan,  i.  €  ,  you  pay  twenty-two  doUara  Chicago  to 
ProiideDce,  and  receive  a  certlflcate  which  will 
enable  you  to  purchase  a  return  ticket  at  seven 
dollars  and  thirty-five  cents. 

The  cost  of  Sleeping-car  berth  each  way  will  he 
five  dollars  and  a  half,  batween  Chicago  and 
■Worcester. 

These  ratee  will  apply  to  delegates,  members  of 
their  familiea,  or  fiienda  who  desire  to  accom- 
pany them. 

The  Chicago  delegation,  after  a  careful  con- 
sideration of  the  advantages  ofEared  by  the  vari- 
ous line@,  has  selected  the  Michigan  Central,  and 
will  Btan  from  Chicago  on  iheir  North  Shore 
Limited  Expreee,  leaving  at  12:20  noon.  Sunday, 
February  l5!h,  which  train  la  due  to  arrive  In 
Providence  at  ":3r)Oclock  the  next  afternoon. 

The  seirice  on  thie  train  is  unsurpassed,  it  be- 
ing a  solid  vestibnle  train  ■  qalpped  wi^h  biifEdt, 
library,  dining  and  sleeping  carp,  and  in  fact  every 
convenience  tba^  the  mo't  esacting  traveler  could 
wish,  thu"  inetirlng  a  most  enjoyable  trip. 

DfleEatea  from  "Western  Cities  are  ctn- 
rtially  invite<J  to  eoine  to  Chicago  to  join 
the  ChifSffo  delegation. 

Certill'-atts  lo  enable  ycu  to  secure  the  reduced 
rates  will  be  sent  to  you  upon  application  to  the 
nndereigned. 

While  the  committee  are  very  anxious  to  have 
all  Western  delegate"  join  them  and  go  on  this 
train,  it  might  be  well  to  state  that  the  tickets  at 
this  rate  wfil  also  be  accepted  on  the  Fast  Atlan- 
tic Express  of  tlie  Michigan  Central,  which 
makes  ihrongh  connection  via  the  New  York 
Central  &  II (ulBon  River,  Boston  &  Albany,  and 
New  York.  Providence  and  Boston  Fallrnads,  ar- 
riving in  Providence  at  11  lifj  a.  m.  the  second  day. 

In  ordering  sleeping  car  accommodations  state 
the  number  of  persons  in  your  party  and  number 
of  berths  det-ired.  Address, 

L.  D.  HEUSNER, 

PdBa.  and  Ticket  Agent  Michtean  Ci-nt.  P.  K, 
«7  Clark  St..  <  HtCAKO,  II>I/. 

KTRODDCINO  ENTmEH  NEW  PRINCIPIES. 


C.  B.  HOLMES,  WM .  C.  NICHOLS, 

Preat.  &  Genl.  Mgr.         Secretary  &  Treasurer. 

G.W.  GRIFFIN, 

SaperlDtendent  of  Conatraction. 


•p:^h 


THE  OLD  STYLE. 


THE  ACME  LINK  BELT 


IS  MAKE  ONLY  HV  THE 

Pago  RcIHng  Company,  Concord,  N.  H, 

BltAN'iiKS  :  Ttoj^lon,  New  York.  Chleago,  Sjin 
Fnmcl^co.  AI-'u.  uiiiiitiliictuirrs  of  ii1l  tlni 
BtiipIcKniiWs  Ml  I-.-jitln-i-  IJi-ltliig  iiiul  I,:u-iiit<. 
8t.-riil  lui-  I  llii-sl  Tilted  Cutulob'uy— a  valuable 
trcallbc  uii  buUliig,  J;'rec. 


j-\  Hazelton 
imi  Tripod 
Boiler. 


Is  the  quickest 
generator  of  steam, 
needs  less  repairs 
than  any  other,  and 
Is  the  most  eco- 
nomical boiler  in 
use. 

ADDRESS 


MM  Tri;oi  loiler  [o., 

170  TWEHTV-SECOBD  ST., 
CHICAGO.  ILL. 


F0REE(4a)BAIN, 

84  MARKET  ST.,  CHICAGO, 

Electrical  Expert^ 

DESIGNER  AND  MANUFACTURER. 

Special  and  Experimental 

MACHINERY. 

Largo  Dynamos  and  Motors  for  Rpeclul  Work 

built  to  Order.     Coal  Mining  Ilaulage 

a  Specialty. 

ELECTRIC  LIGHT  REPAIRING. 


Electric,  Gas  &  Street  Railway 

FINANCIAL  REFERENCE  DIRECTORY 
FOR  1800. 

List  of  all  Central  Electric  Llcht  and  Power 
Stations,  with  Capital  Stock,  OfHcers,  Systems 
used,  Capacity  and  Number  of  Lights  in  use, 
tJteara  Plants.  Day  Circuits,  Kind  ol  Wire  and 
Belts  need  and  financial  btandlng. 

Liatof  all  Isolated  Electric  Light  Plants,  with 
Number  and  Kind  of  Liglits. 

Llutof  nil  bae  Companies,  with  Capital  Stock, 
Olllcers,  Price  of  Gas  and  Financial  Standing,  in- 
cluding all  Gas  Companies  operating  Electric 
Llcht  Plants. 

List  of  all  Street  Railway  Companies,  with 
Capital  Stock,  Officers,  Miles  of  Track,  Oange, 
Kind  of  Riil.Nuraberof  Cars  and  llorees,  MotFye 
Power,  If  Electric,  Cable  or  Steam,  and  Financial 
Standing. 

Lifli  of  all  Telei)tiono  Exchanges  and  Licensed 
Conipanles.  with  Olllcere  and  Financial  Standing. 

Financial  Htoudingof  all  ManLiractnrcrs,  Deal- 
erH  and  Agi^n's  In  tln'  flen-jral  Eb'ctrlcal  World. 

I'rlco  or  all  Pnlillc  Llghllnu  Contracts,  with 
Number  ami  Ivlnd  of  Llfilits,  I  lours  Bnrned,  etc. 

Rules  and   Keqnirtjuienls  uf  all   tbo   Boardfl  of 
Fire  Underwriters,  Insuraoco  CompanleB,  etc. 
HANDSOMELY  PRINTED  AND  BOUND. 

Sent  cxproHB  paid  on  receipt  of  $5;  with 
Monthly  Corrections,  §6;  with  Confldentlalltate 
Bhoct,  glO. 

ELECTRICIAN  PUBLISHING  CO., 

i\  liHkcHiae  iiuiiaini!:.         nii<'A«io 


Stllwell's  Patent  Live  Steam-Feed  Water  Purifier. 


Removes  all  Impurities. 

Entirely   prevents   SCALE    in   Steam 
Boilers.    Catalogue  on  application. 

STILWELL&BIERGEMF6.C0., 

DAYTON,  OHIO. 


CHICAGO  ELECTRIC  MFC.  CO., 

73  TF.  Jackson  St*,  Chicago,       J.  D,  Claghorrif  Mgr. 

Makers  of  all  kinds  of  ELECTRICAL  APPARATUS. 
FINE  INSTRUMENT  REPAIRS.       DEVELOPMENT  OF  NEW  INVENTIONS. 

Tnlcanite  Insnlstlng  afaterial  in  Sheets,  Bods,  Tabes,  CCT  TO  OKDEB. 


THE  SHAWHAN  MACHINE  WORKS, 

BUII.DEIiS  (1F-- 

UI^UOTIIIO    H.A.IIjXI«7-jSL.-5r    IVEOI'Ofl.S, 

DYNAMOS  AND  ELECTRICAL  APPLIANCES. 

N|M'4'iul  nitontloii  4;lven  to  Kf^palrinc  Klectrlcal  Apparatus. 
UearliiK  mill   lliipltriitc  I'nrtH  FiirnlHlicd  I'or  all  Hallway  HyHtenis. 


VIA  THE  ERIE 

Is  the  way  your  tickets  to  Providence  should  read 
when  you  go  East  to  attend  the  Convention  In 
February.  By  this  route  you  can  secure  through 
sleeping  cars  to  New  Tors  from  Chicago,  Cincin- 
nati or  Cleveland.  The  Dining  Car  service  via 
this  line  Is  operated  by  the  Pullman  Palace  Car 
Co.  Vestibule  Limited  Train  service  without 
extra  charge.  Call  on  or  write  the  Erie  Agents 
and  secare  their  rates  before  you  decide  to  go  via 
any  other  ronte. 


HENRY  HUTTON, 

ConBalting  and  Oontractiog  Eitcliieal  EagiDeer. 

COMPLETE  ELECTRIC  LIGHT 

AND  POWEK  PliANTB. 

MINING  AND  SPECIAL   MACHIHEKT. 
MANUPACTURBBS'  AGENT. 


THE  MILLIKEIM  PATENT 

ELECTRIC  RAILWAY  POLE. 


-MANDFACTnKED   BY- 


IKEIXiImIKISN  BROS., 


No.  66  LIBERTY  STREET, 
NEW  YORK. 


No.  69  DEARBORN  STREET, 
CHICAGO. 


standard  Side,  Center  and  "Pall-Off"  Poles.  Special  Attention 

Given  to  Insolation.    Special  Poles  of  any  Beqnired 

IJength,  or  to  Stand  any  Strain  Made  to  Order. 


Mopted  by  all  the  Leading  Roads  and  Recommended  by  the  Best  Engineers, 

In  use  in  the  followlns  cities:    NEWABK,  BUFFALO,  JEBSET  CITT 
PATEBSOK,  TBOY,  PITTSBCBeH,  HAHILiTOK,  O.,  ETC. 

Over  6,000  Ordered  in  the  Last  3  Months. 
ORDERS  FOR  STANDARD  POLES  FILLED  FROM  STOCK. 

WRITE   FOR  PARTICULARS. 


HILL 

Clutch  Works, 

CLEVELAND,  O. 


EASTERN   OFFICE. 

18  Cortlandt  St.,      -      NEW  YORK. 

Engineering  Office:  146  Franklin  St., 
BOSTON. 

CHICAGO:         MINNEAPOLIS: 
28  So.  Canal  St.    305  Kasota  Building. 

KANSAS  CITY: 
1221  and  1223  Union  Avenue. 

ELECTRIC  LIGHT  PLANTS 

DesigDod,  Erected  and  FurniBbed. 

Send    for    new    Catalogue   Power 
Transmission  Machinery. 


PRIMARY  BATTERIES 

For  Household,  Experimental,  Scientific 
and  other  Purposes. 

JAMES  H.  MASON. 

MANCFACTllRINH  FLECTRICIAN, 


1 96  Larned  Street  West, 


DETROIT,  MICH. 


Office,  63  Broadway,  New  York. 
Factory,  I  I8-I20  Park  Avenue,  Brooklyn,  N.  Y. 

COMPLETE  PLANTS  FOR 
SMALL  STORES. 

Office  and  Doiestic  LightiDg. 

GREAT  IMPROVEMENTS. 


Onitranteetl  as  roprosentetf. 

These  Batteries  are  in  practical  use, 
and  giving  perfect  satisfaction. 


January  31,  1891 


WESTERN    ELECTRICIAN. 


VICTOR  TURBINE  WATER  WHEEL 


The  attention  of  ELECTRIC  COMPANIES  is  called  to  this  €EL.E:> 
BRATEO  "WATER  VTHEEI^  as  particularly  adapted  to  their  use. 
on  account  of  its  remarka-bly  steady  motion,  hisrli  Speed 
and  ffreat  Efficiency,  and  Iar;;^e  Capacity,  for  its  diameter, 
being  double  the  Po^ver  of  most  wheels  of  same  diameter.  It  is  used  by  a 
number  of  the  leading  electric  companies  with  great  satisfaction.  In  the  econom- 
ical use  of  water  it  is  without  an  an  equal,  producmg  the  highest  per  cent,  oi  use- 
ful effect  guaranteed. 

SE^D  FOB  CATALOGUE  AND  PARTICULARS. 

Our  Horizontal  "Victor"  is  highly  recommended,  as  no  geai2  are  required, 
and  it  can  be  belted  directly  to  dynamo. 

The  accompanying  engraving  represents  a  pair  of  12-inch  TBCXOE 
XIIRBII^ES  arranged  on  a  horizontal  shaft,  with  Cast-Iron  Flume,  Draft 
Tubes,  End  Bearings  for  Shaft,  and  Driving  Pulleys  complete,  all  mounted  upon 
a  substantial  cast-iron  bed  plate.  The  entire  arrangement  is  very  complete  and 
strictly  first-class  in  every  particular.  We  are  now  prepared  to  furnish  Victor 
Turbines,  either  single  or  in  pairs  on  horizontal  shafts,  and  where  the  situation 
admits  of  their  use.  we  recommend  them. 

STILWELL  &  BIERCE  MFG.  CO.,  •  DAYTON,  OHIO. 


f^A  Dti  ON  fi  6  -y  MAKER  Sp-'  HIG  H  -  GRADE 


CowlesPcrbAlhimm, 

11.25  per  pound.  Q  lalily  guaranteed  equal 
to  auy  on  the  market. 

MANCFACTL'KED  BY 

THE  COWLES  ELECTRIC 

Smelting  &  Aluminum  Co. 

I.OCKPOBT,  w.  -s. 

Also  nuEufaclurers  of  Cowlf  s  Alaminum 
BroDZij,  Cowlea  Alumtnum  Brass,  Cowles 
Silver  Bronze,  Cowles  SLioon  Bronze, 
Oow:e8  Aluminum  Iron  Ingots  and  Cast- 
ings.   Correspondence  Solicited. 


HARRISON  CONVEYOR 

FOR  HANDLING 

Grain,  Coal,  Tan  Bark,  Seeds,  Etc. 

Will  convev  all  kinds  of  crain  -withoiit  mixing. 
Will  curry  two  different  kinds  of   material  in  op- 
posite directions  at  tbe  same  time. 
Will  convey  One-Hundred  and  Fifty  Tons  of  Coal 

fer  hour.  Made  of  W  ron^Iitlron  and  Steel.  Send  for 
llus.  Catalog.  BORDKN  Oz  S£LI.£CK.CO., 
4;S  aod  an  S^nkf,  Nr  .  <;hlca[ro.  111. 


Y-iu  ma'-e  a  misiabe  U  you  don't  buy  Electrical 

siuppliea  from  *".  &  F.,  Cleveland,  Ohio. 

Send  for 

the  iatcBC 

"LIbI  of  Bargains 

for  Bell  HaDgers"" 

and  "rock  bottom  prices"  on 

Uledical  Batteries. 

We  undersell  all. 

Address 

I'letcher  £  Fletcher  Electric  Co.,  Cleveland,  O. 

MeLtlon  this  pjiper  if  yon  want  bottom  prices. 


WM.  B.TUENEE. 


J.  LESTER  WOODBRIDSE. 


mrOODBRIDGE  &  TURIffSR^ 

Electrical  Engineers  and  Contractors. 

COSIPI.ETB  E^CIPMEHT  OP  ELECTBIC  BAU.WAYS. 

Steam  Plants  tor  Electric  Light  and  Power.  Arc  end  Incandescent  Lights  Installed. 

Desigrns  and  Estimates  Submitted. 

■7 -a  Oortlaxxcit  Stx-eet.  ^To-ctt-  ■yorlx.. 


OnelS-light  50  volt 
One  25-light  50  volt 
One  50-light  50  volt 
One75-light  110  volt 
OnelOO-liglitllOTolt 
One  150-light  110  volt 
Including  Lamps  and 


Dynamo 
Dynamo 
Dynamo 
Dynamo 
Dynamo 
Dynamo 
Holders. 


I.  W.  COLBURN  &  GO.. 

FITCHBURC,  MASS. 


LAMINAR  FIBRE 

A  perfect  substitute  for  Hard  Rubber  for  Insulating  and 
mechanical  purposes.  Thoroughly  homogeneous,  and 
practically  Indestructible.  Furnished  in  sheets  and  tubes 
of  various  lengths  and  thicknesses.  Can  be  cut,  turned 
or  drilled  into  any  desired  shape.  Will  take  a  very  high 
degree  of  polish.  Is  also  a  perfect  bearing  for  light  run- 
ning machinery. 

LAMINAR  FIBRE  GOODS  CO., 

180  Summer  St.,  Boston,  Mass. 


Incandescent  Lamp  Co., 

I9l2--I9l40livestreet.  St.  Louis.  Mo., 

MAKUFACTUKEBS    OF 

INCANDESCENT  LAMPS. 

Lamps  Made  to  Fit  any  Socket. 


Send  ns  a  trial  order. 


Satisfaction  Guaranteed. 


Brnsi  Copper,  Commutator  Bars,  Copper  Wire,  Gear  Pinions,  Trolley  Wheels,  Bearings. 


General  Offloa  and  Factory,  NORTH  EAST,  PA. 
Faotem  Salea  Office.  35  nroni1w.>y.  VBW  YORK. 


'Western  Sales  Office,  225  Dearborn  St.,  CHICAGO. 

North  yVeHteTU  Sales  Aeent.  O.  'W.  'Wllllama.  DETROIT.  MICH. 


,    BOOTH    <&    HiLYUENS, 

FACTORIES:   WATERBURY,   CONN. 

KIANITFACTIHtRKH    Oil' 

BARS  AND  INSUIiATSD  ITITIRi:. 

Underwriters* Copper  Electric  Lig^ht  Line  Wire,  handsomely  finished,  highest  conductivity.     Copper  Magnet  Wire,  Flexible  Silk,  Cotton  and   Worsted  Cords 
for  Incandescent  Lighting.     Round  and  Flat  Copper  Bars  for  Station  Work.     Insulated  Iron  Pressure  Wire. 


a 


PATENT      K.  K.      LINE  WIRE 

For  Electric  Light,  Electric  Railways,  Motors,  Telegraph  and  Telephone  Use. 

AGENTS  FOR  THE  WASHINGTON  CARBON  CO.,  CARBONS  FOR  ARC  LICHTINC. 


THOS.  L.  SCOVILL,  New  York  Agent, 

26  PARK  PLACE,  NEW  YORK. 
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C.  81  C.  ELECTRIC  MOTORS. 


The  only  motors  in  which  the  mag- 
netic circuit  forms  a  perfect  circle 
around  the  center  of  the  armature 
shaft,  thus  making  the  most  compact 
and  efficient  form  of  machine  that 
can  possibly  be  devised. 


One-eighth  H.  P.  to  fifty  H.  P.  in  stoclc. 
Over  10,000  Motors  in  actaal  operation. 


X^.^Hr    OXrOTIf'ITS. 


Electric  Blowers  for  Ship  Ventilation. 


Motors  for  Hoist  and 

Mining  Tramways. 


Equipment  ot  Machine  Shops,  Print° 
ing  Offices,  Factories  and  Entire 
Buildings  with  Electric  Power. 


SEW  ENGIJHD  OmCE,  63  Oliver  St.,  BOSTON.      PHILMELPHIA  OFFICE,  38  S.  Fcnrth  St.      CHICAGO  OFHCE,  Phoenix  Building.       - 

ID  404  GREENWICH  ST., 


C.  &  C.  ELECTRIC  MOTOR  CO.. 


402  AN 

3V 


We  quote  from  a  letter  received  from  a  well  known  expert,  regarding  recent  tests  of  the  leading 
weatherproof  wires  now  on  the  market. 

"We  have  tested  the  samples  of  wire  handed  us,  and  make  the  following  report,  the  size  of  the 
wire,  length  of  pieces,  and  the  immersion  being  exactly  the  same  in  all  particulars." 


RESISTANCE   OF    INSULATION. 


Sample. 
No.  1. 
No.  2. 
No.  3. 
No.  4. 
No.  5. 
No   6. 

Sam 
superio 


4H  hours. 

80,0O0  ohms. 

320,000  ohms. 

800,000  ohms. 

2,856  ohms. 

O  ohms. 

4,0OO  ohms. 

pie  No    3  is  our  improved   weatherproof  wire,   and   we   guarantee   it  the   equal,    if  not  the 
r,  of  any  other  wire  of  like  character.      Prices  on  application. 


On  Immersion. 

28,000  megohms. 

93  megohms. 

7         megohms. 

.46  megohms. 

3.5      megohms- 

2.8     megohms. 


After  24  hours. 

130,000  ohms. 
360,000  ohms. 
900,000  ohms. 

65,O0O  ohms. 

83,O0O  ohms. 
7,000  ohms. 


96  hours. 

144  hours. 

27,586  ohms. 

25,000  ohms. 

IO,OCO  ohms. 

1 ,363  ohms. 

500,000  ohms. 

272,727  ohms. 

1 ,600  ohms. 

I,000  ohms. 

O  ohms. 

O  ohms. 

1,666  ohms. 

I,07l  ohms. 

WESTERN  ELECTRIC  CO.,  Chicago-New  York. 


The  New  American  Turbine  Water  Wheel. 


PAETIOUIAELY  ADAPTED  TO  DEIYIUa 

ELECTRIC  LIGHT  AND  POWER  STATIONS, 

On  account  of  its  high  efficiency  at  all  stages  of  gite,  steadiness  of  motion  and 
easy  worliing  gate,  the  construction  of  which  makes  it  the  most  sensi- 
tive to  the  action  of  a  governor  of  any  wheel  on  the  market. 


CPUn    rnp    PjlTAI  nPIII.    illustrating  various  styles  of  setting 


on  both  vertical  and  horizontal  shaft. 


THE  DAYTON  GLOBE  IRON  WORKS  GO., 

SUCCESSORS  TO  |^    JK    ^M  ^m  ^^  |^|        ^^ 

STOUT,  9111.1.8  &  TEMPI^i:,       UMY     I    Will  9   Wa 


WE  ARE  HEADQUARTERS  IN  THE  WEST 

FOR    ELECXRICJLL    SOOI^S. 

SEND  FOR  OUR  NEW  AND  COMPLETE  CATALOGUE. 

Electrician  Publishing  Co.,  G  Iiakeside  Bldg,,  Chicago,  111. 


ELECTRIC 
LIGHT 

SUPPLIES. 


The  Empire  City  Eiectric  Co., 

15  and   17  DEY  ST.,  NEW  YORK. 


REGUlflTIDN-DURABIllIY-  ^'^^^^^ 
;.3aofip,  SIMPLICITY-SELF-CONTAINED 


E  JOHN  T.NOYE  MFC  CO.  BUFFALO.  N.Y. 


FAIRBANKS,  MORSE  $c  CO., 

St.  Louis,       Chicago,        Kansas  City,        Denver,        Omaha,       St.  Paul, 
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THE  EVANS  SYSTEM  U  DRIVING  DYNAMOS 


Running  constantly  since  November,  1889 


Jamestown  Electric  Light  and  Power  Company, 

Jamestown,  X.  Y.,  Feb.  i,  1S90, 
EVANS  FRICTION  CONE  CO.,  85  Water  St..  Boston.  Mass.: 

Gentlemen: — I  take  pleasure  in  replying  to  your  r>  quest  that  I 
should  give  you  my  experience  relating  to  the  use  of  the  Evans  Fric- 
tional  Pulley  for  the  driving  of  dynamos.  On  the  14th  day  of  November 
last,  we  commenced  the  use  of  your  pulley  on  a  Thomson-Hotiston  L. 
D.  Arc  Dynamo,  and  afier  two  and  one-halt  months"  liial  I  can  assure 
you  the  test  has  been  most  satisfactory  to  us.  We  have  recently  plact  d 
a  No.  7  Brush  Dynamo  on  the  opposite  side  of  the  same  fly  wheel :  both 
machines  are  running  perfectly.  The  great  advantage  derived  is  in 
being  able  to  throw  any  machine  in  or  out  of  gear  without  interference 
with  other  dynamos  running  from  same  shaft.  It  has  many  other  ad- 
vantages to  recommend  it,  namely:  There  is  positively  no  slipping  of 
belts,  economy  of  space,  also  economy  in  cost  of  belts.  The  bearings 
have  less presnire  than  those  operated  by  the  usual  method.  I  consider 
your  system  a  success,  and  were  we  to  build  another  station,  we  would 
place  an  Evans  "Friction  Pulley  on  each  and  every  dynamo.  I  have 
much  pleasure  in  recommending  your  system  to  the  management  of  all 
Electric  Light  and  Power  Stations. 

CHARLES  W.  GRANT,  President, 
Jamestown  Electric  Light  and  Power  Co. 


■ZZ        ADDBKSS  TBf 


We  guarantee  less 
same  power 


f=ro"rarrsi'° '"  EVANS  FRICTION  CONE  CO..  85  Water  St..  BOSTON. 


'<    =>    =  2  "    »  ; 

■    H=  2  «  «  "*  i 

^   *  e  =   —  i 

cs    CD  n  ^«'  o  : 

^  rt  — '    ""^ 


^.    ^    CD 

3  s  I-h: 

ffl   —  2. 


ffl   = 


"  ?  »  » 
g-  3  S  <  '< 


ST.  LOUIS  ELECTRICAL  SUPPLY  CO., 


403  NORTH  EIGHTH  STREET, 


ST.  LOUIS,  MO. 


Habirshaw,  Safety,  and  K.  K.  Wires;  Poles,  Cross-Arms,  Pins,  Brackets  and  Insulators. 
Electric  Railway  and  Electric  Lighting  Supplies  of  all  descriptions. 


v^. 


CABLES  OF  ALL  KINDS. 

UNDERGROUND  CONDUCTORS. 

LEAD  COVERED  TELEPHONE  CABLES. 

WEATHERPROOF  AND  UNDERWRITERS'  LINE  WIRE. 

COPPER  AND  BRONZE  TROLLEY  WIRE. 

MAGNET  WIRE. 


MANUFACTURED  BY 


JOHN  A.  ROEBLING'S  SONS  CO., 

T?I=t:E33NrT01Nr,    INT-    O". 
Warehonse,  171  and  173  Lake  St.,  Chicaeo,  111. 


CINCINNATI  HEADQUARTERS 

ELECTRIC  LIGHT andTELEGRAPH SUPPLIES. 

■WEATHER PROOF- SIMPLEX- 0K0NITE-6RIMSHAW  WIRES  ■  SINGLE^•"'DOUBLE  COTTON  FIELD/^CoARMATURE  WIRE' 

,    -FLEXIBLE  CORD-ROSETTES -CLEATS-TAPE  Of  "--KINDS- SWITCHES -CUT-OUTS- PINS-BRACKETS^!'°INSULAT0R5- 
THE  LARGEST  AND  BEST  ASSORTED  STOCK  TO  BE  FOUND  ANYWHERF,     ASK  FOR  PRICLS  BEFORE  PURCHASING. 


'^^JONES-RROSELECTRIC-CO.  2«3os,32w 


EST  Court 5t. 
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THE  ELEKTRON  MFG.  CO., 

79  and  81  Washington  Street,  Brooklyn,  N.  Y. 


-MAKUFACTURERS    OF- 


Perret  Electric  MotorsiDinamos 

LAMINATED  FIELD  MAGNETS,  HIGH  EFFICIENCY, 

LOW  SPEED,  FULL  FOXIER. 

Motors  of  any  size  for  any  purpose.  Factories  equipped  throughout  with  Electric  Power. 

Isolated   Plants  for  Incandescent  Electric  Lighting, 


3  BXiXiiisra-  .A.a-Bisrrrs: 

CHICAGO,  ILL.,  C.  M.  Barclay,  205  Canal  St.  BALTIMORE,  MD.,  W.  W.  Donaldson,  21 5  N.  Calvert  St. 

^       ~-  -^:  -       -=^      ~^=-  WASHINGTON,  D.  C,  J.  U.  Burkett  &  Co.,  1409  N.  Y.  Ave.  Sr.  PAUL.  MINN.,  F.  J.  Renz,  327  Minnesota  St. 

PerretaoH.  P.  Motor,  Speed 550,  Weight  1,300 lbs.         NEW  ORLEANS,  LA.,  George  Baquie,  140  GravierSt.  PHILADELPHIA,  PA.,  Cleverly  Electrical  Works,  1018  Cliestnut  St. 


BALL 


AUTOMATIC  gl^Qlllg 


CUTOFF 


Standard. 

Cross  Coinpound. 

Triple  Expansion. 

Tandem  Compound 


SELLING  AGENTS: 

C.  R.  VINCENT  &  CO., 

15  Cortlandt  Street,  NEW  YORK. 

J.  W.   PARKER 

38  So.  Fouith  Street,  PHILADELPHIA,  PA. 

COOLEY  &  VATER, 

224  Washington  Avenue,  MINNEAPOLIS,  MINN. 

W.  B.  PEARSON, 

Room  403  Home  Insurance  Building,  CHICAGO,  ILL 

WILLIAM  T.  BONNER, 

618  New  York  Life  Insurance  Building, 
OMAHA,  NEB. 


ENGINES  for  Electric  Railways  and  Electric  Lighting. 

The  only  GOVERNOR  giving  ABSOLUTELY  the  Same  Speed  under  all  CHANGES  OF  LOAD  or  BOILER  PRESSURE. 


NEW  EDITIONS 


INCANDESCENT  WIRING  HAND-BOOK 


AND 


DYNAMO  TENDERS'  HAND-DOOK, 

WITH  MOONLIGHT  SCHEDULE  FOR   1891 


Make  Your  Orders  Read  "NEW  EDITION." 

Our  stock  of  all  other  Electrical  Books  is  full  and  complete,  and  your  orders  are  solicited, 

ELECTRICIAN  PUBLISHING  CO.,  6  Lakeside  Buililing,  CHICAGO. 
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IMMENSE   STOCK!! 
BOTTOM    PRICES!! 


Electrical  Supplies 


-OF  ALL  KINDS. 


THOMSON-HOUSTON 


403    db    405    SI^XjES^V    S^X" 


OUR    POIalCY: 


First  Class  Goods,  Small  Margins  and  Quick  Delivery. 

Grimshaw  White  Core, 
Holmes,  Booth  &  Hayden's  'K.  K." 
Underwriters'  Line  Wire  &  Mapet  Wires. 


FULL  LINE  OF  PORCELAIN  GOODS. 


"ELECTRIC  BLOCK',  sibleyVTeet,  ST.  PAUL, 
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THE  BUTLER  HARD  RUBBER  CO., 

— —  POSSESS  STTPEBIOR  ADVAKTAeKS  IIS  THE  9IANDFACTUBE  OF 


Especially  in  articles  adapted  to  electrical  induatriesi  having  obtained  the  sole  right  to  tnanufacttire  HARD 
RUBBER  under  the  valuable  Patents  granted  to  WILLIAM  KIEL. 

All  operations  of  saiving,  cutting,  turning  and  polishing  our  new  standards  of 

jfiUFpT  R  ^)  R  AMD  TURIHI^^  Can  be  performed  with  a  large  reduction  in  the  ■wear  and  tear  of  tools,  and  considerable  saving  of  labor. 
**  ■^"  ^  ^  ■  9  ■^  ^^  ■^  ^  ■  ■  "^  ■  **  ■*  ■  ■'  *^  Our  new  standards  are  of  a  richer  black  throughout,  not  subject  to  change  in  color,  are  tougher  and 
more  flexible,  do  not  become  brittle  with  age,  and  have  been  tested  and  approved  by  the  leading  electrical  companies  of  the  United  States.  In  addition  to  these  ad- 
vantages, we  also  offer  advantages  in  prices. 

THE  KIEL'S  PATENT  HARD  RUBBER  CELLS  FOR  STORAGE  AND  PRIMARY  BATTERIES 

still  remain   the  most  satisfactory   and    ch<*apest   in   the  market,  uneanald    for    strength,   durability,  insulation  and    resistance    to   acids. 

HARD  RUBBER  GOODS  OF  EVERT  DESCRIPTION  MANUFACTURED. 

Correspondence  solicited  from  all  manufacturers  and  dealers  in  electrical  machinery  and  supplies. 

FOB  SAI,i:  BT  THE  CEKTBAIi  £L£CTHIC  CO.,  CHICAGO. 


THE  STANDARD  CARDON  CO., 


CLEVELAND, 
OHIO. 

Manufacturers  of  Electric  Light  Carbons  and  ^Battery  Material. 


r-j^lT- A  T=IX.T5=lTT:B"r>    1867. 


FRANKLIN  S.  CARTER 

CHAS.  M.  WILKINS.         )■  TRADING  AS 

E,  WARD  WILKI 


r  }.„.  .PARTRICK  &  CARTER  CO, 

MANUFACTURERS  OF   AND  DEALERS  IN  EVERY  DESCRIPTION  OF 

E>leotrioal  ^tipplie^. 

^  SOEiE    PBOFBIETOBS    OF    THB 

NEW  FATENT  NEEDLE  ANNUNCIATORS,  WITH  GUEST  CALL  AND  FIRE  ALARM  SYSTEMS. 
We  male  a  Specialty  of  Supplies  for  Hott  and  House  Vort  125  S.  Second  St.,  Philadelphia,  Pa. 

Catalogues  and  Discount  Sheets  will  be  sent  to  those  In  the  trade  upon  receipt  of  app'ica'ion  and  business  card. 


W.  N.   HOBiBT,  PrOB't 


L.  O.  Maudoi,  Vicii-Prefl't  and  Treas. 
J.  C.  HoBAHT,  Sec'y. 


J.  H.  ElCKER9H0rT,  Snp't. 


THE  TRIUMPH 

Economy,  Simplicity,  Durability,  Silence. 

18  TO  300  HORSE-POWER. 

COMPOUND  AND  VALYELESS. 

Most  perfect  rec^lation  ever  obtained. 

NO  SMALL  PARTS  REQUIRING  REPAIRS. 

NO  ECCENTRICS.     NO  STUFFING  BOXES. 
NO  PISTON  RODS. 

INTERNAL  FRICTION  A  MINIMUM. 
ALL  PARTS  INTERCHANGEABLE. 

The  engine  iB  perfectly  balanced  and  self  contained;  all 
wearing  furfBree  are  exceptlonall; 

inoBt  jierfect  high  speed  engine  bo: 


earing  furfBree  are  exceptionally  large,  malilDg  it  the 


TRIUMPH  COMPOUND  ENGINE  CO., 


SOLE 
BUILDERS, 


21  I,  213,  215  and  217  W.  2nd  St.,  CINCINNATI,  O. 

FR'S'^R  H  CmLMgRS    tqcnls.  Salt  Late  City.  Utah;  Helena,  Mont. 

Both  Advertiser  and  Publisher 
hy  mentioning  the  WESTERN 
ELECTRICIAN  when  writing 
to  advertisers. 


You  Will  Oblige 


MATERIAL    "l-V^     WORKMANSHIP 
OF  THE.   BEST.  '■ 

BECK   AUTOMATIC    ENGINE. 


|K      Taylofi  Mf'g  Co.    Chambersburg,Pa.       ^ 

"^  Complete  Steam  Plants  a  Specialty^ 


THE  SCHUYLER 


-STTSTZEJIVE    OIP- 


ARC  LIGHTING 


CONTAINS  THE  FOLLOWING  IMPORTANT  FEATURES. 


Instantaneous  and  Automatic  Regulation. 

Self-Lubricating  Boxes. 

Ventilated  Armature,  proof  against  a  burn-out. 

A  Pure  White  Steady  Light. 

MSCHUYLER  ELECTRIC  CO., 

MIDDLETOWN,  CONN. 
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(F AC-SIMILE)  'W.  TT.   TBIiBGBAM. 

To   SOUTHERN  ELECTRICAL   SUPPLY   CO. 

823-  Locust    St.-    St.    Louis,    Mo, 
-TFWDEMAEi&  Ship   by   BxpTess   nine    thousand    feet   two   naught 

OkOnitB    Slid    CSndGB  Okonite   feeder   wire   at  once. 

-W^MliraS.  Dallas    Cons.    Trac.    R' y  Co. 

UkOmie^a^^^^  large  stock  of  electric  light  supplies.  fflir  Prompt  Shipments. 


DO  YOUR  LAMPS  BURN  OUT  TOO  SOON? 

You  buy  the  wrong:  kind. 


fit 


u 


xtsie:  n^^i'Ei 


A.  B.  C." 

INCANDESCENT  LAMP. 

SUPEBIOB  qUAJLlTY. 

MOOEBAXE  FBICE. 


A. B.C."  INSULATING  TAPE, 

Sockets  for  any  System. 

Switches  and  Cut-Outs. 


A.B.G.  1 


FOB  CHDEBeBOVIfD  WOBK. 


Electrical  Instruments. 


ALEXANDER,BARNEY&CHAPIN 

TELEPHONE  BUILDING,  20  Cortlandt  St.,  NEW  YORK. 


BARNES'  FOOT 

POWER    LATHES. 

Barnes'  Foot  Power  Lathes,  16  different 
styles  and  sizes,  enitable  for  all  classes  of 
work  from  the  Blacksmith  to  the  Jeweler. 

There  la  no  application  of   foot   power 
equal  to  the  Patent  Velocipede,  used  with 
these  lathes.    Thousands  of  them  are   in 
practical  use  in  the  shops  ot  metal  and  wood  workers. 

L.  G.  Woolley.  of  Grand  Bapids,  Mich.,  says:  "I  wish  to  say 
that  I  have  owned  and  used  two  of  your  >'o.  8  foot  power  lathes 
now  about  five  years.  The  tools  have  been  put  to  hard  and  con- 
tinuous work  In  my  laboratory,  and  It  prives  me  pleasure  to  say 

, _     J  that  up  to  this  time,  no  repairs  of  any  kJnd  whatever  have  been 

needed,    indeed  the  tools  are  all  and  more  than  what  you  claim  for  thorn.      ,     ^_     ,     ,   ,       »u.    .. . 

Mv  time  is  devoted  exclusively  t..  Invention  and  experimental  work  in  electricity.  In  doing  this  It  Is  necea- 
sary  to  have  accuracy  and  wide  range  of  adaptation  to  different  work.    \  our  excellent  Intbes  and  superb  foot 
power  is  all  that  eouUl  be  desired  by  any  one  In  need  of  a  llnttflass  tool." 
Send  for  catalogTio  of  wood  and  metal  workers'  outllts. 
W.   F.  &  JOHN   BARNCS   CO.,  No.  761    Ruby   St.,   Rockford,    III. 


■^VT?^^.- 


POND 


EIMCINEERIIMC  CO., 


ST.  LOUIS,  CHICAGO, 

KANSAS  CITY, 

OMAHA,  DALLAS,  TEX., 

SEATTLE,  WASH. 

ENGINES,  BOILERS,  ETC.,  FOR  DRIVING  DYNAMOS. 

COMPLETE  STEAM  PLANTS  CONTRACTED  FOR. 

ERECTED  READY  FOR  SERVICE. 

8PECIAI.TIES:— Armington  ASime  EnglneB,  Steel  Boilers,  Standard  Rocking  and  Sheffield 

Grates,  Lowe  Heater,  Hoppee  Purifier,  Pond  Separator,  Blake  Pump,  Korting  Injector,  Etc. 

Send  to  the  Nearest  OfTlce  for  Latest  Catalogue. 


Heisier  System  Lonb  Distance  Series 

INCANDESCENT   ELECTRIC   LIGHTING. 


UNEQUALED  FOR  DISTRIBUTION  OVER  WIDE  AREAS. 


^'Awarded  the  Highest  Distinction,  a  Gold  Medal,  by  the  International  Jury 
at  the  Universal  Exposition,  Paris,  1889." 


Specially  adapted  for  Street,  Commercial,  and  General  IllumiDatlon  from  Central  Stations.  Plant  may  be  located 
■where  power  can  be  secured  cheapest,  even  If  miles  distant  from  the  Lighting  Station.  Safety,  Reliability,  and  Financial 
Success,  fully  demonstrated.  Plan  of  Wiring  the  Simplest,  Cheapost  and  most  Efflcient.  Btriclly  Series.  Noted  for  the 
Brilliancy  and  Beauty  of  the  Light.  Lamps  10  to  100  Candle  Power ;  Long  Life  without  Blackening.  Greatest  Production  of 
Candle  Power  per  Horse  Power.    Dynamo  Self-Contained  and  Perfectly  Automatic. 

I^ENW   FOB  CIBOUIjAK.  CORKEI^PONDENCE   I^OIiICITED. 


DREXEL  BUILDING, 


SlaZSCTRIC  ImIGHT"  CO., 

PHILADELPHIA,  PA. 


JOHN  STEPHENSON  CO., 


I^IT^IT^IZ), 


NE-W    VORK. 


STREET  CARS 


-FOR- 


ELECTRIC  MOTORS 


ADAPTED  TO  ALL  SYSTEMS. 
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Thomson-Homstom  Flectbic  Cl 

TO  THE  OWNERS  OF  WATER  OR  STEAM  POWER: 

LONG  DISTANCE  TRANSMISSION  OF  POWER 

by  Electricity  is.now  successful  and  economical. 
A  greater  efficiency,  both  as  to  first  cost  and  operating  expenses,  is  guaranteed  than 

by  any  other  method  of  power  transmission. 
Electric  power  transmitted  for  any  purpose  and  to  drive  any  class  of  machinery. 
ELECTRICITY   IN   MINES  may  be  used  for  Hoisting,  Pumping,  Tram  Cars. 

Ventilation,  Drilling,  and  Lighting. 


THOMSOHr-HOUSTON   EtECTKIC   IllHriXO   liOCOMOTIVE. 


Thomson-Houston  Generators  and  Motors 

Cannot  be  Excelled  for  Dui  ability  and  Efficiency. 


We  will  be  pleased  to  furnish  on  demand  full  information  on  our  electric  appliances  and 

make  estimates  for  transmission  of  power  plants,  and  for  the  equipment 

of  mines  with  Electric  Power  and  Lighting  Apparatus. 


COMPLETE  INSTALLATIONS,  OR  ELECTRIC  MACHINERY  ONLY,  FOR  ALL  KINDS  OF 
ELECTROLYTIC  WORK,  ESPECIALLY  FOR  THE 

Electrolytic  Refining  of  Copper. 

Illustrated  and  Descriptive  Ciroulars  cheerfully  furnished  on  application  at  any  of  the  following 


BOSTON, 


CHICAGO, 

14iO  '3SX.±c'kx±a:eixx  .^at-q. 


ST.  PAUL, 


January  31,  iSgi  WESTERN    ELECTRICIAN. 


Knapp  Electrical  Works, 


PERKINS  ELECTRIC  LAMP  CO 

To  Fit  Any  Socket,    Any  Candle  Power, 

Highest  Efficiency. 


GRIMSHAW  WHITE  CORE 


BURGLAR  ALARM  BELLS.  BUTTONS,  ETC. 


iPORCSr.iLIM'     CXTT-OXXTS, 

Main  and  Branch  Cut-Outs,  Rosettes  and  Switches,  Underwriters' 
Weather  Proof  Wires  and  Line  Supplies. 


Write  for  Prices  on  these  Specialties  Our  New  Catalogue  for  1891  Just  Out, 

54  «  56  FRANKLIN  STREET,  CHICAGO. 


WEStteRN    ELteCTRiClAM. 


January  31,  fSgt 


'y 


ChiC^^s. 


The  Wirt  Lightning  Arrester. 


The  Wirt  Abrebter  has  no  fuse, 
requires  do  inspection,  is  absolutely 
weatherproof,  and  is  better  adapted  for 
pole  work  than  any  arrester  made.  While 
many  arresters  break  the  current  after 
an  arc  has  formed,  the  WiRT  prevents 
the  forming  of  any  dynamo  arc,  and  thus 
dispenses  with  all  operative  mechanism, 
extra  resistance,  burning  of  points,  and 
liability  10  get  out  of  order.  Having  no 
conducting  parts  exposed,  it  can  be  safely 
placed  anywhere. 

For  alternating  work  we  recommend 
arresters  placed  within  and  outside  the 
station  for  the  protection  of  dynamos  the 
same  as  for  arc  wires,  and  additional  arrest- 
ers for  the  protection  of  the  converters, 
connected  to  the  primarie?,  one  pair  for 
each  converter  or  group  of  converters  to  be 
ratentea.  protected. 

For  low  tension  incardascent  work  we  recommend  that  arreste-s  be  placed  at  the 
station  as  before  described  on  each  feeder  line  leiving  the  station,  one  arrester  at  the 
junction  of  each  feeder  with  the  mains  and  one  at  the  extreme  f  nd  of  each  main,  with 
additional  intermediate  arresters  according  to  length  of  line  and  severity  of  lightning. 

In  Electric  Railway  work,  feeder  and  trolley  lines  should  be  proteottd  by  arresters 
placed  on  the  poles,  using  at  least  eight  to  the  mile.  In  addition,  one  arrest*  r  should 
be  placed  in  each  car. 

ItS^There  is  no  better  time  than  the  present  to  prepare  for 
next  season's  lightning. 


The  Ajax  Dry  Battery. 


Electro -Motive  Force, 
2  Volts. 


Internal  Resistance, 
.5  Obms. 


We  are  much  pleased  to  offer  our  new  A.JAX  DRY  BATTERY  to  the  considera- 
tion of  ARCHITECTS,  THE  HARDWARE  TRADE,  RAILROADS,  and  all 
interested  in  a  marked  improvement  In  Open  Circuit  Batteries,  a.s  the  most  reliable 
article  that  has  appeared  In  the  field  for  years.  The  elements  of  the  A.iAx  Battkrt 
are  securely  mounted  In  a  strong  metal  C8S3,  and  require  absolutely  no  attention.  The 
A.iA.N  I )uv  Hattkkv  has  greater  electro-motive  force,  less  resistance,  and  recuperates 
lis  energy  more  compleloly  and  rapidly  than  any  sal-ammoniac  battery.  One  test  will 
convince  any  one  of  Its  mcrlls  and  utility  for  the  operation  of  Bells,  Arinuncla'ors, 
Burglar  Alarms,  and  for  all  open  circuit  work.  Tbere  are  no  glass  jars  to  break,  no 
tails  to  creep,  no  solution  lo  prepare  or  spill.  It  Is  ready  for  Instant  service.  T/ii'  Ajax. 
Dry  DaUery  /«  the  only  Hullery  for  AUOUlTKGTIHonimify'imdfur  t/ie  JfAHJJWA'llE 


THADK  to  fell. 

Tie  Ajax  Dry  Battery 


Wl/.e,  B  Inches  high; 
Price  cacli.  illl.^t. 


;es  any  Open  Circnil  Battery  In  llie  World  to  a  contest  ol  Merit, 


Inches  diameter;  weight  2  '1  pounds. 

l>lHrount  to  the  Trade. 


The  Wirt  Standard  Voltmeter. 


PATENTED. 

The  accuracy  of  its  readings  may  be  absolutely  relied  upon,  under  the  most 
exacting  conditions: 

In  close  proximity  to  dynamos,  powerful  currents, 
or  on  moving  trains,  no  variations  are  perceptible. 
Range  I  h  to  250  Volts. 


The  Eurel(a  Bell. 


This  cut  represents  our  new  Kureka  Bell,  which  is  made  with  2}^  and  3  Inch  gong. 
These  will  bo  found  the  best  made  and  most  perfectly  adjusted  bells  of  low  leslstance 
yet  introduced.  Realizing  the  necessity  for  a  bell  both  In  wood  and  iron  box  that  can 
lie  sold  at  popular  prices,  we  have  placed  these  upon  the  market,  and  we  are  pleased 
to  oiler  them  lo  the  trade  lonfldent  that  they  will  fulflll  ail  icq\i|iomentp. 

31  i  inch.         3  Inch, 

No.  61  I,  Black  Walnut,  Oak  or  Ash,       Each,SI.30    $l.40 
No.  641,  Similar  to  above,  Iron  Box,  "         I.IO       1.20 

DISOOI'.W   TO   THK   THAI>B. 


Write  for  our  Illustrated  Catalogues,  and,  to  avoid  misunderstandings  inclose  your 
business  card,  or  state  in  what  branch  of  electrical  business  you  are  interested. 


DOUBLE  CARBON  LAMPS 

Afford    the    Only    Reliable    and    Efficient    Means    for 


ALL  HIEHT  ELEGTl  LlGn. 


All  other  devices  are  crude,  expensive,  and  unsatisfactory. 


m  vm  mum  mm 

Has  established  its  broad  foundation  patent  for  Double  Carbon  Arc  Lamps, 
Wo.  219,208,  having  won  four  distinct  infringement  suits  in  the  United 
States  Courts,  two  of  them  on  final  hearing,  the  decisions  being  rendered  by 
Judges  Gresham,  Blodgett,  Brown  and  Ricks. 

The  public  is  warned  against  the  use   of  infringing  lamps  or  any  crude 
substitute  for  the  Brush  invention. 


ARC  LIGHTING  APPARATUS, 

ELECTRIC  MOTORS  AND  GENERATORS, 

ALTERNATING  CURRENT  APPARATUS. 
INCANDESCENT  LIGHTING  MACHINES, 

CARBONS  FOR  ARC  LIGHTING, 
ETC,  ETC,  ETC. 

THE  BRUSH  ELECTRIC  CO., 


FORT  WAYNE  ELECTRIC  CO., 


MAJrrFACTUREKS    OF    THE 


Slattery  Induction  and  Wood  Arc  System 

OE^  

THE  MOST  PERFECT  OF  ANY. 

For  references  as  to  the  merits  of  these  systems,  inquire  of  the  local  companies,  the  operators,  or  the  customers  in 
the  large  cities  of  this  country  where  these  systems  are  now  being  used  a''most  exclusively  after  other  systems  have  been 
tried  and  thrown  out.    Philadelphia,  INew  Orleans,  Cincinnati,  St.  Louis,  Kansas  Oity,  Louisville,  Detroit,  etc. 

WE    MAKE   ALL   STANDARD   SIZES   OF 

INCANDESCENT  LAMPS  FOR  THE  ALTERNATING  SYSTEM, 

Also  Arc  Laips  of  Standard  Sizes,  2,000  c,  p.,  1,200  q.  p.  and  800  c.  p. 
Office  and  Factory,   FORT  'TO'A'Z'ITE,  ZITD. 


33R..£k.l»0-OZZ    OX^f^XOElS: 


NEW  YORK I  I  5  Broadway. 

CHICAGO 185  Dearborn  Street. 

PHILADELPHIA 907  Filbert  Street. 

DALLAS,  TEXAS 


PITTSBURGH,  PA 533  Wood  Street. 

SAN  FRANCISCO 35  New  Montgomery  Street. 

TORONTO,  CANADA 138  King  Street,  W. 

McLeod  Building. 


WE  MANDFACTDRE  MOTORS 


THAT  ARE 


GOOD  ONES 

IF  WE  DO  SAY  IT  OURSELVES. 

OUR  NEW  MOTORS 

Have  many  radical  changes  that  it  will  pay 
you  to  investigate. 

So  wait  a  few  days  for  an  answer  to  your 
POSTAL  to  us,  wherein  you  ask  us  to  post 
you  on  the  NEWEST  and  BEST  DESIQN 
MOTOR  on  the  MARKET. 

The  Answer  Will  Gome  Promptly 


FKOm    THE 


BALTIMORE,  MD., 

lUanufacturera  of  Arc  and  Incandescent  Btotora  of  AH  Sizes, 


CHAS.  H.  CONE,  Western  Agent,  103  Adams  Street,  Room  8,  Cbloago,  Illinois. 


ELECTMCAl   ^ 

Accumulators 

Useful  and  economical  for  all  purposes  to  which 
electricity  is  applicable,  such  as 

Propulsion  and  Lighting  of  Street 
Cars,  Vehicles,  Yachts,  Etc. 

Central  Station  and  Isolated  Light* 
ing. 

Portable  Lighting  or  Power. 

Portable  Electric  Lanterns. 

Electric  Power  for  Motors. 

Portable  Electric  Fans  for  Office, 
Family  and  Sick  Room. 

Only  Clean  and  Convenient  Battery  for  Sarffeolu, 
Dentists,  and  rrofessional  Men  Generally. 


MANUTAOTUEED  EXOLUSIVELT  UNDES  THE  PATENTS  OP 
FAURE,  SWAN,  SELLON,  GRISCOM.and  otbers. 


COMPLETE  ELECTRIC  LIGHT  AND  POWER  PLANTS. 

THE  ACCUlULATOR  CO., 

44  Broadway,  NEW  YORK. 

PHILADELPHIA  AGENCY:— ELECTRO  OYNAIHIC  CO.,  224  Carter  Street,  Philadelpliia,  P«. 

CHICAGO  AGENCY:— 239  La  Salle  St.  SAN  FRANCISCO:— 220  Sutter  St. 

BOSTON:— H0LT2ER-CAB0T  ELECTRIC  iTo.,  Ill  Arch  Street 

PROVIDENCE  :-SWARTS  &  GANNEn,  Swarts  Building. 


$3  per  Annum. 


EVERY  SATURDAY. 


10  cents  per  Copy. 
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Ireson's  Self -Adjusting  Leather- Link   Belting. 


Pstd.  Wot.  16,  '86. 

BBpedally  sdapted  for 
bU  Electric  porpoaea  and 
other  hlgh-Bpeadmachm. 
•ry. 


Send  for  IreBOn'B  IllBs- 
trated  Treaties  oa  Self- 
Adjastlng  Leather  Link 
Belting,  fnmlshed  gra- 
tultonely. 


Manfd  by  CHARLES  L.  IBESON,  97  High  St.,  Boston.  Mass. 

ELECTRICITY  IS  LIFE. 

At  least  it  fumishen  a  livelihood  to  those 

Who  Know  a  Good  Thing,  and 

They  Are  the  Buyers  of  Our 

mmmm  liDimwiRis  ai  cables, 

The  Standard  UnoERGnouND  Carle  Co.,";:^';^"".' 


THE  HOLTZER-CABOT  ELECTRIC  CO., 

liANUFACTUEEKS  OF  AND  DEALERS  IN  ' 

EVERYTHING   ELEOTRIOAL. 

SEND  FOB  aSe-PAGK  CATAIiOCrDE, 


111  Arch  Street, 


BOSTON,  MASS. 


S/'£eMi>te£*C/fS:]gLOWER&  HARRIS,  Dalta,  Texas. 

j  Paxil  Seilers  Electbical  Works,  San  Francisco,  CaU 
A  foil  line  of  OQr  manufacture  can  be  found  at  our  Agencies. 


CHICAtxO. 


PITTtiBrBdiH. 


XEW  YORK. 


ACNOLIA 
METAL. 


INDORSED  BY  THE  UNITED  STATES  AND  GERMAN  GOVERNMENTS. 

NEW  YORK  AND  BROOKLYN  BRIDGE,  Brooklyn,  Not.  7,  1890. 

THE  MAGNOLIA  ANTI-FRICTION  METAL  CO.,  74  Cortland  Street,  New  York  Olfy. 

Gentlbmex:— Thiscertiiee  th«t  we  have  had  your  metal  in  use  about  sli  months  on  the  crank 
Jim  ot  a  f  our  hnndred  and  fifty  horee  power  Wright  engine,  and  aUo  as  pactlna  rings  on  the  piston  rod 
ot  a  locomotive.    In  both  places  It  has  glvsn  enUre  sailsfacUon,  not  causing  the  least  trouble. 
yonrs  very  truly.  c.  C.  MARTIN,  Chief  EDgineer  and  Supt. 


(2121) 


ELECTRIC 
LIGHT, 

HIGH  OR  LOW 
VOLTAGE. 


The 


Isdia-Bnlilier  and  Gntta-Perclia  Insulating  Co 


Vulcanized  India-Rubrer  Cables,  to  any 
specification  up  to  8,000  Megohms  per  mile. 

Absolutely  Pure  Rubber  Cables, 

Concentric  Cables,  any  millage,  Flexible 
Cords,  Silk,  Hemp,  Cotton,  Dynamo 
Wires  and  Cables,  v<^^y  pliable.  Every 
variety  ol  INCANDESCENT  Cores. 


UNDER  WATER 

and 

UNDERGROUND. 


MANUFACrURERS  OF 

Three  and  Two-wire  Ca- 
bles, to  any  specification 
up  to  8,000  Megohms  per 
knot. 

Cables  of  High  insulation 
and  Long  Life,  alt  millage. 


WM.  M.  HABIRSHAW,  F.C.S.,Gen'l  Mgr.,  Offices:  159  Front  St.,  NEW  YORK,  U.S.A. 

Western  Agents:  THE  ELECTRICAL  SUPPLY  CO.,  171  Randolph  St.,  CHICAGO,  ILL. 


MARINE 

ELECTRIC 

LIGHT 

Installations 


STANDARD       MARINI 

Cores  to  any  MiUaf* 
or  Specification  up  !• 
9,000  Megohms  per  knot 

Two-Circuit  Conceit- 
trio  Cables,  both  or- 
cmts,  9,000  Megohms  pof 
knot. 

Navy  Portables,  Siu^ 
CorroN  and  Hemp, 

Bell  Wire,  rubber  co»» 
ered.  for  Marine  Work. 

PLIABLE  Cables,  Ih 
Search  Lights. 


Insulated  Wires  and  Cables. 

The  ncknowledc4>d  Standard  Tor  darable  and  hlcli  In- 
■nlatlon.  KtH  merltn  proved  by  a  record  or  over  quarter 
of  a  oeutunry.    Adapted  to  all  electrical  pnrponea. 

CELEBRATED  KERITE  TAPE  FOR  INSULATING  JOINTS. 


ALEXANDER,  BARNEY  ^  CHAPIN 

20  CORTLANDT  STREET,  NEW  YORK. 


Electric  Light  and  Power, 
Telegraph  and  Telephone. 
Railway  and  all  other 
Branches  ol  Signaling. 


ALL  SIZES 
Lead  Encased  Wires 


Aeria)  Use. 
Subterranean  Use, 
Submarine  Uie- 
Concealed  Wiring  In  all  Locations. 


GEORGE  B.  PRESGOTT,  Jr.,  Gen.  Agt.,  16  Dey  St.,  New  York. 

Western  Electric  Co.,  Chicngo,  111.,  Sole  Agents  for  the  West. 


,    Bett  Subitttutes 

I  for 

Hard  Rubber 

AND 

Porcelain. 

ALL  COLORS. 


FIBRONE 

AND 

PLASTICON. 

FIREPROOF 
ALEXITE 

AND 

HERCULITE. 

WATERPROlFr 


Hole  AeentB  for  the  FIBRONE  nANUPAVTVRINU  OOUPAIW. 


THE    ''CHiA.IIIIPIOIff"     BiLTTBRir. 

Price,  with  Rod  Zinc,  $1.15  por  Colt,  with  Corrugated  Zinc,  $1.35  per  Coll. 


iiliirt*-   oil   nr  <  hiiMMi 
Ili.Mcrv. 


Ciirlioii    |[«H«-i'voir-  i«n«l  iU 
III'  tJiiiiiiplini   Hull*' 


iuhIoiI  VAnv.  ol'  niinni'io 

ISutlori'. 


TiieE.S.GREELEY&CO. 

5  AND  7  DBY  STRBET,  NEW  YORK. 

Manufacturort,  Importers  and  Dealers  in 

{ Electrical  SnppEes 

:;  OF  ALL  DESCRIPTION. 

I    Telegraph,  Telephone,  Electric  Lig^ht  and 
-^  Power    Appliances,  Construction 

1  Tools  and  Line  Material. 


USE  THE  CHAMPION  BATTERY 

I'ur  (iiiH  Mk'iOiik^.  it«>U  Kliitfliitf,  Clock  (inultN  and 
(i.-n.i;ii  i>iiou  Ol/oult  Work. 


WESTERN    ELECTRICIAN. 


February  7, 


m 


Respectively,  of  the  entire  number  of  ARC  LIGHTS  in  use,  July  1st, 

1890,  in  Central  Stations  in 

ALABAMA, 

CONNECTICUT  and 

DISTRICT  OF  COLUMBIA 

Were  of  our  manufacture  (see  table  below),  as  were  also 


Of  the  Arc  Lights  in  use  in  Central 
Stations  in 


The  figures  referring  to  "total  of  all 
Bystems,"   taken  from  table  published  in 
August  number  of  "Electrical  Industries," 
for  year  1890,  are  of  undisputed  accuracy. 

Total  of  all 
systems. 

Thomson-Houston  System. 

Number. 

Percentage  to  total  of  all 
Systems. 

Alabama,     -     -      -     - 
Connecticut,      -     -     - 
District  of  Columbia,    - 

2265 

3430 

400 

1  160 

281  1 

340 

5 1  per  cent. 
82  per  cent. 
85  per  cent. 

THOMSON-HOUSTON  ELECTRIC  CO., 


620  Atlantic  Avenue,  Boston,  Mass. 

Wall  and  Lloyd  Sbreets,  Atlanta,  Qa. 

116  Broadway,  New  York  City. 

16  First  Street,  San  FranclBCO,  Cal. 

831  New  York  Life  Building,  Kansas  City,  Mo. 


148  Michigan  Avenue,  Chicago,  111. 
406  Sibley  Street,  St.  Paul,  Minn< 
215  West  Fourth  Street,  Cincinnati,  O. 
1110  Noble  Street,  Philadelphia,  Ps. 
1333  F  Street,  Washington,  D.  C. 
116  North  Sd  Street,  St.  Louis,  Mo. 
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American  Electrical  Works.  .       xv 

Automatic  Switch  Co xii 

Baggot,  E....' X" 

Bain  Electric  Mfg.  Co vii 

Ball  Eogine  Co xvl 
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Globe  Carbon  Co xvii 

Great  Western  ElectrlcSup.  Co.      v 

Greeley  &  Co.,  E.  S i 

Harmount,  G.  A . . .-. xil 

Hawkeye  Electric  Mfg.  Co. ...      iv 

Hay  Mfg.  Co ,  Walter xv 

Hazelton  Tripod  Boiler  Co. . .      xvi 

Helsler  Electric  Light  Co 

Hill  Clutch  Works 

Holmes,  Booth  &  Haydens 

Hollzer-Cabot  Electric  Co 

Hunt  Ma'^hlne  Co.,  Rodcey 

Hutton,  Henry       

Illinois  Electilc  Material  Co. . . . 
India  Rubber  &  Gutta  Percha 

Insulating  Co 

Interior  Conduit&InaulatlonCo. 
International  Okonlte  Co.,  The. 

Ireson,  Chas.  L i 

.Jewell  Belting  Co xv 

Knapp  Electrical  Works xxv 

Laminar  Fibre  Goods  Co xvii 

Leclanche  Battery  Co xll 

LefEel  &  Co.,  Jas xv 

McLiughlln,  jHmes xvi 

Magnolin  Anti-FrictlonMetal  Co       1 

Mason,  James  H xv 

M'chlgan  Central  R,  R xvi 

MUlIken  Bros vll 

Monitor  Electric  Co xil 

Munsell  &Co.,  Eugtne xv 

National  Carbon  Co Iv 

National  Electric  Mfg.  Co !x 

Northwest  Thom'n- Houston  Co.    xxl 

Noye  MFg.  Co..  .Jno.  T 

N.  Y.  BBltinK  &  Packing  Co.. .    xlv 

Ostrandcr  iSIs  Co.,  W.  K xvili 

Paistc.  H.  T xlv 

T'age  Belting  Co 

Partrick  &  Carter  Co xxll 

Pennsylv-inii  Co 

Phoenix  OlaflS  Co xxii 

Pittsburgh  Sheet  Metal   Tool 

Co xvl 

Pond  Engineering  Co xxlll 

Powell  Co..  Wm 


.xvii 
i 

.  xiv 

xvi 

.  xiv 
I 

xiv 


Queen  &  Co xv 

Roeblings'  Sons  Co.,  Jno.  A. . .    xix 

Sawyer-Man  Electric  Co xiii 

Schieren  &  Co.,  Chas.  A xiv 

Schuyler  Electric  Co xxii 

Shawhan  Machine  Works 

PhulTz  Belting  Co xxiii 

Southern  Electrical  Supply  Co.  xxiii 
Standard  Electrical  Works  . .  xvi 
Standard  Ucderground  Cable  Co.     i 

Standard  Carbon  Co xxii 

Stanley*  Hall xiv 

Star  Eleclrix  Co xii 

Stephenson    Co..  Jno xxiii 

StUwell  &BierceMfg.  C\  xvi,  xvii 
St.  Louis  Electrical  Supply  Co.   xix 

Sunbeam  Incand.  Lamp  Co xv 

Taussig,  S XV 

TaylorMfg.Co xvlii 

Thomfion-Houaton  Electric  Co. 

Lighting  Department ii 

Thomson-Houston  Electric  Co., 

Mining  department xxlv 

Triumph  Compound  Engine  Co.  viii 

Turner  Brass  Works ...      xv 

Union  Hardware  Co xiv 

United  Electric  Traction  Co xii 

United  States  Electric  Lighting 

Co - 

VanNuls  C.  S - 

Wanted xlv,  xv 

Western  Electric  Co xviii 

Westlnghouse  Electric  and  Mfg. 

Co, xili 

Wsston   Electrical  Instrument 

Co 

WoUensak,  J.  F iv 

Woodbridge  &  Turner xvii 

CLASSIFIED  LIST. 

AAToniaiator*. 

Accumulator  Co.,  The. 
Bmati  iClectric  i  o. 
t'onBolldat«d  Electric  Stniage  Co. 
i&lnniliiDin. 

Cowlee  Electric  SmelUog  &  Refin- 
ing Co. 
Cleveland  Alnmlnum  Co. 

A  n  n  n  no  iat  ore . 

Central  Elect? ic  Co. 
ICmplre  CityEiectric  Co. 
Fletcher  &  Fletcher  Electric  Co. 
UreatWeetern  Electric  Sapply  Co. 
Qreelny  &  Co.   B.  8. 
HayMlR.  Co.  Water. 
Hoitzer-Caboi  Electric  Co. 
Knapp  Electrical  Worke. 
Monitor  Electric  Co. 
UBtrandtr  &  Co.  W.  R., 
Paririck  &  Carter  Co. 
Standard  Electrical  Works. 
Stanley  &  Hall. 
Western  Electric  Co. 

Antl-Frlctlon  Metal. 

Mfl^olia  Antl-PricUon  Metal  Co. 

Turner  Brass  Works. 

Arc  Lamps. 

Bain  Electric  Mfg  Co. 

BroMh  Electric  Co. 

Electric  Conetrnction  &  Supply  Co 

Fort  Wayne  Electric  Co. 

Hawkeye  Electric  Mfg.  Co. 

McLaaghlin.  Jae. 

NorthweBtThomeon-BouBton  Elec. 

Co. 
Schuyler  Electric  Co. 
Sperry  Electric  Co. 
ThomeoD-HoQBton  Electric  Co. 
WeetlngboBBe  Electric  &  Mfg.  Co. 
Weatern  Electric  Co. 

Batteries. 

Bannell  &  Co.,  J.  B. 

Central  Electric  Co. 

Croeby  Electric  Co. 

Electrical  Sopply  Co.  The. 

Fletcher  &  Fletcher  Electric  Co. 

GreatWestern  Electric  Sapply  Co. 

Leclanche  Hattery  Co. 

Moeon,  J.  H. 

Monitor  Electric  Co. 

Partrlck  &  Carter  Co. 

Cfaeen  A  Co. 

aouthem  Electrical  Snpply  Co. 

8t.  Louia  Electrical  Supply  Co. 

Standard  Electrical  Worae. 

St.aney  *  Hall. 

Western  Electric  Co. 

Battery  Jam. 

Butler  Hard  Rubber  Co. 
Central  ElPCtricCo. 
Electrical  Supp'y  Co.  The. 
Ilolrzer-Cabot  Electric  Co. 
I'artrlck  &  Carter  Co. 
Queen  A  Co. 
btanley  &  Hall. 
Weatern  Electric  Co. 

BcllH,  KlACtrlr. 

Central  Elertric  Co. 
Empire  'Mtv  Electric  Co. 
Flon-hPf  &  Fletcher  Electric  Co. 
Great  WeBt«rn  Slectric  Supply  Co. 
Greeley  &  Co.  E.  H. 
llay  Mffci.  ro.  Waller. 
Ktiapp  (Electrical  Works. 
Monlwir  Electric  Co. 
OHtran'^er  &  ro.W.  R. 
Partrlck  &  Carter  Co. 
Honthern  Electrical  Hdpply  (;o. 
Ht.  I>oiiIb  Klectrlcal  Supply  Co. 
Htandnrtl  Electrical  WotkH. 
HIanley  &  Ilnil. 
Wollennak,  .J.F. 
Woflterij  Kleclric  Co. 

Bellw,  Mfiarneto. 

<;i-ntrnl  Electric  Co. 
EtnplrB  (JUy  ElnctrlcCo. 
Grcolny  ACn.,  E.  S. 
Holt/,«r  Cfiliot  Electric  Co. 
Knapp  Electrical  Works. 
I'artrlck  A  Carter  Co. 
Htandard  Eldctrlcal  Works, 
Htenlr-y  4  Hall. 
>*Ur  KUrtrUVo. 


Beltln?. 

Evans  Friction  Cone  Co. 
Treflon.  f'hao.  L. 
Jewell  Belting  Co. 
Mapon,  James  H. 
N.  Y.  BeltlnET  &  Packing  Co. 
Paee  Belting  Co. 
Schieren  &  Co..  Chas.  A. 
Sbultz  Belting  Co. 

Boilers. 

Abendroth  &  Root  Mfg.  Co. 
Hazelton  Tripod  Boiler  Co. 
Pond  Engineering  Co. 

Bonks  Rlectvicsl. 

Electrician  Publishing  Co. 

Bnrslar  Alarms. 

Central  Electric  Co. 
Electrlc.ll  Supply  Co.  The. 
Empire  City  Electric  Co. 
Fletcher  4  Fletcher  Electric  Co. 
Great  Weatern  Electric  Snpply  Co. 
Greeley  &  Co..  E.  8. 
Hoi tzer- Cabot  Electric  Co. 
Knapp  Electrical  Works. 
Monitor  Electric  Co. 
Oatrander&Co.,  W.  R. 
Partrlck  &  Carter  Co. 
Southern  Electrical  Supply  Co. 
Standard  Electrical  Works. 

Cables. 

fSee  wire  insulated.) 
Cable    Electric  (See  Wire  Insu- 
lated), ('opper,t^he»'t  andBar. 

Roebling's  Mone  Co.,  John  A. 
Standard  Underground  Cable  Co. 
Webtern  Electric  Co. 

Carbons.  FolDts  and  Plates. 

Brueb  Electric  Co. 
Central  Electric  Co 
Electrical  Supply  Co.  The. 
Empire  City  Electric  Co. 
QloDe  Carbon  Co. 
Knapp  Electrical  Works. 
National  Carbon  Co. 
Standard  Carbon  Co. 
Western  Electric  Co. 

Cars,  JBlectric  Railway. 

StepheuBon  Co.,  John. 
Clnicnes,  Friction. 

Hill  Clutch  Works. 

Cunstrnction  and  Repelrs. 

Bain,  Force. 

Electric  ConBtrnctlon  &  Supply  Co. 

Chicago  Klectric  Mfg.  Co. 

Knapp  Electrical  Works. 

McLaughlin,  Jae. 

TJ.  W  Thomson-Honston  Elec.  Co. 

Shawhan  Machine  Works. 

Western  Electric  Co. 

Contractors.  Electric   Lleht. 
KnKltie  Plants  and  Electric 

KailwBjs. 

BruBh  EhctricCo. 
Chicago  Electric  Mfg.  Co. 
EdiBon  General  Electric  Co. 
Hutton.  Henry. 
McLaughlin,  Jae. 

N.  W.  I  homaon-Houston  Elec.  Co. 
Pond  Engineering  Ci>. 
Thomson -Hmeton  Electric  Co. 
United  Electric  Traction  Co.     - 
U.  ».  Electiic  Lighting  Co. 
Westinghtiuee  Electric  &  Mfg.  Co. 
Western  Electric  Co. 
Woodbridge  &  Turner. 

Copper  Wires  and  Tapes. 

American  Electrical  Worke. 
Central  Electric  Co. 
EdiBon  Vieneral  Electric  Co. 
Electrlral  Supply  Co.    The. 
GreatWestern  Electric  bupply  Co. 
Holmes,  Booth  &  HaydeuB. 
International  Okcnlte  Co,,  The. 
llUnoiB  Electric  MuterLil  Co. 
Knapp  Electrical  Works. 
Monitor  Electric  Co. 
Roebling'i^,  Jno.  A,  Sone  Co. 
Standard  Electrical  Works. 
Standard  Underground  Cable  Co. 
Western  Electric  Co. 

CroMS-Arms. 

Central  Elec'rlcCo. 
Elertrlral  Supply  Co.  The. 
Great  Weatern  Electric  wupply  Co. 
Illinois  Blecttlc  Material  Co. 
Monitor  Electric  Co. 
N,  \V .  ThoniBOn-HouBton  Elec,  Co. 
Southern  Electrical  Supply  Co. 
Wt.  L  ulB  El  rtrical  Supply  Co. 
Weetern  Electric  Co. 

Cnt-ontn  Bnd  Hwttchen. 

Alexander,  Burney  &  chapln. 

Automa'lc  Switch  Co. 

Central  Electric  Co. 

Elecrrical  Supnly  Co.  The. 

Empire  City  Electric  Co. 

Kletcher  A  Fleicher  ElectclcCo. 

(Jreat  WeHtem  Electric  Supply  Co. 

Greeley  &.  Co.,  E.  8. 

Iloltzrtr-*  abot  Electric  Co. 

Illlnole  Electric  Material  Co. 

Partrlck  &  Cait^r  Co. 

Paiete,  II.  T, 

Honthern  Electrical  Snpply  Co. 

St.  Louie  Electrical  Sujiply  Co. 

Star  KlectrlxCo. 

Union  Hardware  Co. 

Van  NuIb,  C.  3. 

WeeU-rn  Electric  Co. 

Dynamns 

UruHh  tCiectrIc  Co. 

Bain  Electric  Mfg.  Co. 

<  itrd  Electric  motor  &  Dynamo  Co. 

c.ijliurn  &  Cf'.,l.  W. 

(nnthn-ntal  D.vnumoOo. 

PVirt  Wavne  Klectric  Co. 

Iliiwkeve  Elpctrl  ■  MaoufacturingCo. 

HoMlnr  Electric  Light  t'o 

Nutlimal  Electric  MiinufactiirlngCo. 

Hcluiylt-r  Electric  Co. 

Sliawlian  Machine  Worke, 

ThoinPon-llouNlon  Electric  Co. 

Unltt^d  KlectricTrHcilwn  Co. 

U.  H.  El.iclrlc  Lighting  Co. 

Wt'Mt'Tii  Electric  Co. 

WeetliiKhouee  Electric  &  Mfg.  Co. 

Klectrlcal  InHtrnmentn. 

Centrwl  Electric  Co. 
Electrlciil  Supply  Co.    The. 
Great  Western  Electric  Supply  Co. 
GreolnyACo..  E.  H, 
Partrlck  &  Carter  Co. 
(^ueen  &  Co. 
Htnr  F.loctrU  Co. 
Wcfit«rn  Electric  Co. 


Electric  RailTvavs. 

Detroit  Electrical  Works. 
Edieon  General  Electric  Co, 
Thomsor-Houstoii  Electric  Co. 
United  Electric  Traction  Co. 
WesilDghoube  Electric  &  Mfg.  Co. 
Woodbridge  &  Turner. 

Electroliers    and    Combina- 
tion Fixtures. 

Baggot,  E. 
Bleckert  &  Nelson. 
ElectricBl  Supply  Co..  The. 
Great  Western  Electric  Supply  Co. 
Sawyer-Man  Electric  Co. 
Thomson-Houston  Electric  Co. 

Eleetro-Platins  Machines. 

Brush  Electric  Co. 
Colbnrn  &C0..I.  W. 
Edison  General  Electric  Co. 
Thomson-Houston  Electric  Co. 

Engines,  Steam. 

BaU  Engine  Co. 
Noye  Mfg.  Co.,  Jno.  T. 
Pond  Eneinf  ering  Co. 
Tavlor  MannfactmingCo. 
Triumph  Compound  Engine  Co. 

Fire  Alarms. 

Electrcal  Sujiply  Co.,  The. 
Knapp  E  ectrical  Worke. 
Psrtricn  &  Carter  Co. 
Western  Electric  Co. 

Friction  Cones. 

Evans  Friction  Cone  Co. 

Gas  liiehtlng:.  Electric. 

Cleverly  Electrical  Works. 
Electrical  Supply  Co  ,  The 
Knapp  E led rical  Works. 
Partxick  &  Carter  Co. 
Western  EleciricCo. 
WoUenask,  J.  F. 

General  Electrical  Supplies. 

Alexander,  Barney  &  Cbapin. 
American  Electrical  Worke. 
Automatic  Switch  Co. 
Brush  Electric  Co. 
Central  Electric  Co. 
Chicago  Electric  Mfg.  Co. 
Cleverly  Electrical  Works. 
Edison  General  Electric  Co. 
Electric  Construction  &  Supply  Co. 
Electrical  Supply  Co  ,  The. 
Empire  Citv  Electric  *  o. 
Fletcher  &  'Fletcher  Electrio  Co. 
Great  Western  Electric  Supply  Co. 
vJreeley  &Co.,E.  S. 
Holtze'r-Cabot  Electric  Co. 
Holmee,  Booth  &  Haydens. 
Illinois  Electric  Material  Co. 
International  Okonite  Co.,  The. 
Knapp  Electrical  Works. 
Monitor  Electric  Co. 
Northwest  Thomson-Houston  Co. 
OPtrender  &  Co.,W    R. 
Pari;rick  &  Carter.  Co. 
Southern  Electrical  Supply  Co. 
Stanley  &  Hall. 
Star  Electrls  Co. 
St.  LouIb  Electrical  Snpply  Co. 
St&Ldard  Electrical  Worfis. 
Turner  Brass  Works.. 
Thomson-Houston  Electric  Co. 
Union  Hardware  Co. 
VanNuie.C.  S. 
Western  Electric  Co. 
Wollensak,  J.  F. 

Globes  and  Electrical  Glass- 
^vare. 

Great  Western  Electric  Supply  Co. 
Phoenix  Glass  Co. 

Hard    Rubber  for  Electrical 

Purposes. 

Butler  Hard  Rubber  Co. 

Innnlators  and  insulatins 
materials. 

Alexander,  Barney  &  Chapln. 
Butler  Hard  Rubber  Co. 
Central  Electric  Co. 
Electrical  Supply  Co,,  The. 
Empire  Cltv  hlectrlc  Co. 
Fletcher  &  Fletcher  Electric  Co- 
Great  Western  Electric  Supply  Co. 
Interior  Conduit  &  Insnlatton  Co. 
International  Okonite  Co.,  The. 
Knapp  Electrical  Works. 
Lamloar  Fibre  Goods  Co. 
Monitor  Electric  Co. 
MunBell  &  Co.,  Eugene. 
Partrlck  &  Carter  Co. 
Southern  Electrical  Supply  Co. 
St.  Louis  Electrical  Supply  Co. 
WoBtern  Eitctiic  Co. 

Insulated  W^ires  and  Cables 
nioeoet  Wire. 

American  Electrical  Works. 
Cfntral  Electric  Co. 
Day's  Kirltc  ToHulatlon. 
Eae'ern  Electric  »  able  Co. 
Edison  General  Electric  Co. 
Electrical  Supply  Co.  The. 
Great  WoBtern  Electric  Supply  Co. 
HolmeH,  Booth  &  Haydens. 
Illinois  Electric  Material  Co. 
Interior  Conduit  &  Insulation  Co, 
international  Okonite  Co  ,  The. 
India  Rubber  »S;  Gutta  Percha  Ineu- 

lating  Co. 
Kuapp  Electrical  Works. 
Monitor  Electric  Co. 
Partrlck  A  Carter  Co. 
Soiitberu  Electrical  Supply  Co. 
St.  Louis  Elertrlcal  Supply  Co. 
Standard  Eiertrical  Works 
Statdird  UnderEroiind  Cable  Co. 
Weetern  Electric  Co. 

Journ»l  Bporlnics. 

EareKa  Tempered  Copper  Co. 
Miignollii  Antl-Frlciion  Motal  Co. 
Turner  Brass  Works. 

linmpH.  IncnndCHrent. 

Alexander.  Hmney  A.  C^hapln. 

BLTn-tein  Kleclric  Co. 

BrfiBli  Electric  <;o. 

Biicltt-yo  EiHCtrlc  Co. 

Centnil  Electric  Co. 

Colli  III  l)la  incHndeacont  Lamp  Co. 

Eillnon   Lump  < 'O. 

EdiBon  Gc^neral  Electric  Co. 

Klevtrlral  Supplv  Co. 

Empire  City  IClectric  Co. 

Great  Wentero  ElPCtrlc  Supply  Co. 

Orcolpy  &Co.  E.  8. 

H(t!Blor  Kluctrlo  Light  Co. 

Knanp  Electrical  Work*. 

Monitor  Elertrlc  Co. 

NorthweHtThoroaoD-nouBtOD  Oo. 


Ijamps,  In^^andescent— Contd. 
Southern  Electrical  Supply  Co. 
St.  Louis  Electrical  Supply  Co, 
Sunbeam  Incandescent  Lamp  Co. 
Thomsoo-HouBton  Electric  Co. 
Western  Electric  Co. 

IjHthes  nnd  Ulacliine  Tools. 

Barnes  Co.  W.  F.  &  John. 

9Tas;net  Wire. 

(See  insulated  wire.) 

medical  Batteries. 

Fletcher  &  Fletcher  Electric  Co. 
Partrlck  &  Carter  Co. 

aiica. 

Munsell  &  Co.  Eugene. 

minlns  Apparatus,  Electric. 

Bain,  Foree. 

Edison  General  Electric  Co. 
Thomson-Houston  JSlectric  Co. 
WeBtinehonse  Electric  &  Mfg.  Co. 

motors. 

Bain  Electric  Mfg.  Co. 
Brush  Electric  Co. 
Baxter  Electric  Motor  Co. 
Caro  Electric  Motor  &  Dynamo  Co. 
Connecticut  Motor '^o. 
CrocKer-Wheeler  Motor  Co. 
C.  &  C.  Electric  Moror  Co. 
Detroit  Elertrlcal  Works- 
Edison  General  Elecirlc  Co. 
El'ktroL   Manufacturing  Co. 
Hawbeye  Electric  Mfg.  Co. 
Shawhan  Machlre  Worka. 
Thomson-Honston  Electric  Co. 
U.  S.  Electric  Lighting  Co. 
United  E  ectric  I'raction  Co. 
WestinghoaBe  Electric  &  Mfg.  Co. 

Oils. 

Taussig,  S. 

Oil  Cups  and  Brass  Goods. 

Powell  Co.,  Wm. 

Patent  SoUcitors. 

Barton,  Geo.  P. 
Pins  and  Brackets. 

Central  Electric  Co. 
Electrical  Supply  Co.  The. 
Great  Weetern  Electric  »upplyCo. 
IllinolB  Electric  Material  Co. 
Standard  Electrical  Works. 
Southern  Electrical  Supply  Co. 
St  Louis  Electrical  Supply  Co. 
Western  Electric  Co. 
Poles. 
Central  Electrio  Co. 
Electrical  Supply    Co.,  The 
Great  Western  Electric  Supply  Co. 
Illinois  Electric  Material  Co. 
Mllllken  &  Co. 

Publishers.  Electrical. 

Electrician  Publishing  Co. 
Posh  Buttons. 

Central  Electric  Co. 
Electri^-al  Supply  Co. 
Fletcher  &  Fletcher  Electric  Co. 
GreatWestern  E'ectric  SupplyCo. 
Illinois  Elt-ctrlc  Material  Co. 
Knapp  Elect ri -.a]  <^oiiis. 
Partrlck  &  Carter  Co. 
Sfanda'd  E  ectrical  Works. 
Union  Hardwar»»  Co. 
Western  Electric  Co. 

Bailirays  Electric. 

tSee  electric  railways.) 

SIpeaklns  Tubes. 

Central  Electric  Co. 

Electrical  Supply  Co. 

Knapp  Electrical  Works. 

Monitor  E'ectric  Co. 

Oatrander  &  Co.  W.  R. 

Western  Electric  Co. 

Wolleneak,  J.  F. 
Speed  Indicators. 

Queen  &  Co. 
SprloBS. 

Gibson  Co.,  The  W.  D. 
Tapes,  InsnlatlDs:. 

American  Electrical  Works. 

Central  Electric  Co. 

Eastern  Electric  Cable  Co. 

Edison  General  Electric  Co. 

Electrical  Snpply  Co. 

GreatWestern  Electric  Supply  Co. 

India  Rubber  &  Gutta  Percua  In- 
Biila'Ing  Co. 

International  Okonite  Co.,  The. 

Illinois  Blectrlc  Material  Co. 

Western  Electiic  Co. 
Telea;rai>h  Apparatus. 

Bunnell  &Co.,  J.  H. 

Central  Electric  Co. 

Electrical  Mnpply  Co.,  The. 

Empire  City  Elt^ctrlc  Co. 

Great  Weatorn  Electric  Sup[)Iy  Co. 

Greeley  &  Co.,  E.  8. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Partrlck  A  Carier  Co. 

Standard  Electrical  Worke. 

Western  Electric  Co. 
Teleplion(»s.  Electric. 

Standard  Electrical  Works. 

Western  Electric  Co. 
Test  ]nstruni<>n*H. 

Btin  Electric  Mfg.  Co. 

Central  Electric 

Elpctrlcnl  Supply  Co, 

Qr«eley  A  <^o..  E.  S. 

Knapp  Electrical  Works. 

Queen  &  Vo. 

Western  Klec'rlc  Co. 

Weston  Electrical  IcBtruraent  Co. 
Truck".  Kl*-etrif  Vav. 

Detroit  ElfCt'-lral  Workp. 

KdlHon  GeuOFHl  Electric  Co. 

Stephons--n  Co  ,  Jno. 

ThomHon-UouBton  Electric  Oo. 

United  ICIecrrlc  Trac'lon  Co. 

WoBtinglKiUflc  Electric  A  Mfg.  CO. 
Tu   bin*-    "  be«'lH. 

Hayton  Globe  Iron  Works  Co. 

Hunt  M«elilr,e(;o.,  Rodney. 

LofT^I  &  Co..  James. 

StIlwell  A  Blerco  Mfg.  Co. 
Wlr4",  Rnre. 

Amerlian  K'ertrlfftl  Works. 

CoDtral  ElfctrlcCo. 

Elerfrlcal  Huppb  Co. 

HnlineH,  Hoo'h  &  Hnydens. 

Illlniils  RIftctrio  Material  Co. 

Knapp  Elertrlcal  Worka. 

Partrlck  A  Oartar  Oo. 

Rnebllnji'fl  Sons  Co  ,  Jno,  A. 
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BSIESS 


C  A.  Ft  BO  IV  (CO 


CleT7-ela,ra.d.,  01:Lio. 

-MANUFACTURERS  OF- 


ELECTRIC  LIGHT  CARBONS  Aim  BATTERY  MATERIAL. 


Electric  Specialties 

WE    MAKE 

Electric  Supplies  Under  Contract. 


THE  WM.  D.  GIBSON  CO. 


65  K.  .Teffei-son  St., 
CHICAGO,  11,1,. 


SPRINGS 

FOR  ELECTRICAL 
MACHINERY 
A  SPECIALTY. 


GIVES  A  CLEAR 
AND  STEADY 
LIGHT. 


THE  ONLY  COMMERCIAL  ARC  LAMP    / 

INCANDESCENT  ^ 
CIRCUITS. 


Burning  2  in  Series  on  Circuits  of  1 00  to  1 20  Volts 
Will  Use  6>^,  8  or  10  Amperes  of  Current. 


Please  state  System  and  Voltage  Used.    Address 

THE  ELECTRIC  CONSTRUCTION  &  SUPPLY  CO. 

18  Cortlandt  St.,  NEW  YORK  CITY. 


We  Guarantee 
Them    Electrically 
and  Mechanically. 


CROSBY  DRY  BATTERIES 

FOK  OPEIV  CIRCUIT  WORK. 

ELECTROMOTIVE  FORCE,  1.55  VOLTS. 
CURRENT  1  TO  15  AMPERES. 

THE  OEY  BATTERY  SOLD  SEMI-CHARGED. 

DOES  NOT  WORK  UNTIL  WANTED. 

ONLY  A  SMALL  QUANTITY  OP  PURE  WATER  NECESSARY  TO  CHARGE  IT. 


NEftT. 

CLEAN, 
EFFECTIVE. 

SIMPLE, 
COMPACT. 
PORTABLE. 


RECUPERATES 
QUICKER 

AND 

OFTENER 

THAN 

ANY  OTHER. 

MADE  IN 

ALL 

SHAPES 

AND   SIZES. 


TELEPHONE  FOR  LONG  OR  SHORT  DISTANCE. 

Vr»-D   GAS  LIGHTING,  ANNTOOIATOES,    Tv/TTT-nTOAT     TTQTTa 
r  U±C     BELLS,  BUR6LAE  ALARM  AUD    iViJIjUiOillj    U  OJIjO 

IT    XJA-gl    JXTO    33QXJ.A.XJ. 

Tor  (JfrcuhirH  ftnd  J'rlci  l.thln  u|i|ilv  to  l'rl,itl(,ttl  Ofllco 

CROSBY  ELECTRIC  CO., 

87  and  8»  South  Fifth  Avenue,.    -       -       NEW  YORK. 


THE  HAWKEYE 

ELECTRIC  MFG.  CO., 

DAVENPORT,    -     -     IOWA. 

E3UII_3Z3^I=?^  CDF- 

Complete  Central  Station 


.A.r<rx> 


ISOLATED  PLANTS, 
ARC  AND  INCANDESCENT  APPARATUS. 


OUR  DYNAMOS  are  unsurpassed  by  any  made  for  efficiency, 
automatic  regulation,  and  general  workmanship. 


Licensee  of  the  Renowned  PerJelna   Incandescent  Lamps, 

Famous  for  long  life  without  discoloration. 


ELECTRIC    MOTORS    for    Railvray   Circuits   and   Central 
Stations;  any  voltage,  highest  efficiency,  all  sizes. 


Prices  Reasonalile.  -  Write  us  for  Catalogue  and  Price  List. 
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i\\\^  ww/-% 


ELECTRIC 


CZIHLI 


^/rcoNiH^^ 


^ 


Makers  of  the  Choicest  Electrical  Supplies. 


We  are  General  Selling  Agents  for 
Holmes  -  Booth  &  Hayden's  Patent 
Weatherproof  Electric  Light,  Line  and 
House  Wires,  which  have  no  superior. 


These  Brackets  never  break  the 
Insulators  and  always  hold  them 
securely. 


We  manufacture  our  own  porcelain 
goods  and  are  able  to  give  you  what 
you  want  at  rock  bottom  prices. 


We  are  constantly  adding  new  spe- 
cialties to  our  already  long  list.  Watch 
us  and  keep  up  with  the  times. 


•J*'        HIDE 


Pinions. 


HAVE 
YOU 
TRIED 
THEM? 


IF 

NOT, 
YOU 
SHOULD. 


They  Solve  the  PINION  QUESTION. 


G.W.    TROLLEY  WHEEL 


You  ask  what  it  is.     Don't  be  im- 
patient.   We  will  tell  you  all  about  it 

NEXT  WEEK. 


WESTERN     ELECTRICIAN, 


February  7,  1891 


^^^  EXPERTS    IN    THE    INDUSTRIAL  'lu 


APPLICATION  OF  ELECTRICITY. 


OWNERS  AND  MANUFACTURERS  OF  THE 


s 


Rae  Electric  Railway  System 

The  only  system  employing  a  single  Motor.    Noiseless  gearing  connecting  both  axles. 


New  Standard  Compound  Wound  80,000  Watt  Generator. 

Long  Distance  Power  Transmission.    Electric  Power  Plants  and  Motors. 


SEND  US  DATA  AND  ESTIMATES  WILL  BE  PROMPTLY  FURNISHED. 


U/nOI/Q     Cor.  Woodward  and 
IIUllllOp    Baltimore    Avenues, 


DETROIT,  MICH. 
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DO  YOUR  LAMPS  BURN  OUT  TOO  SOON? 

You  buy  the  wrone  kind. 

"A.  B.  C." 

INCANDESCENT  LAMP. 


moderate:  price. 


"A. B.C."  INSULATING  TAPE. 

Sockets  for  anv  System. 

Switches  and  Cut-Outs. 


FOR   r:KD£B6ROin(D   W^ORK. 


Electrical  Instruments. 


ALEXANDER,  BARNEY  &GHAPIN 

TELEPHONE  BUILDING,  20  Cortlandt  St.,  NEW  YORK. 


THE  MILLIKEN  PATENT 

ELECTRIC  RAILWAY  POLE. 


-MANUFACTTJKED   BY- 


No.  66  UBEKTY  STBEET, 
NEW  YORK. 


No.  69DEAIlBOItN  STREET, 
CHICAGO. 


standard  Side,  Center  and  "Pnll-Off"  Poles.  Special  Attention 

CiiTen  to  Insnlation.    Special  Poles  of  any  Required 

liength,  or  to  Stand  any  Strain  Made  to  Order. 

idopted  by  all  tbe  Leading  Roads  and  Recommended  by  tbe  Best  Engineers, 

In  nge  In  the  folIowLns  cities:    KEIf  ABK,  BCFFAI,0,  JEBSEIT  CITT 
PATKRSOX,  TBOY,  FITTSBDBeH,  HA3III.TON,  O.,  ETC. 

Over  6,000  Ordered  in  tlie  Last  3  Montlis, 
.ORDERS  FOR  STANDARD  POLES  FILLED  FROM  STOCK. 

WRITE   FOR  PARTICULARS. 


E3     na"E3A7V     <DJ^ 

CONSTANT  CURRENT 

MOTOR, 

Tlie  SEost  Economical    Arc   Motor 
Slannfactared. 

NO  BELTS, 

NO  COGWHEELS, 
NO  FRICTION. 

A  Positive  Qnick  Acting  Governor. 


Agents  Wanted  in  allthe  Prin- 
cipal Cities, 


The  Card  Electric  Motor  &  Dynamo  Co., 

Cor.  Second  and  Plum  Streets,  CINCINNATI,  OHIO. 


BAIN  ELECTRIC  MFG.  CO., 

FOREE  BAIN,  President  and  Engineer. 

47  and  49  $.  Jefferson  St., 


DYNAMOS  AND  MOTORS 


1-12  to  500  Horse  Power. 


HIGHEST  CLASS 

la  Efficiency,  Mechanica!  Design,  and  Qeneral  Utility.. 


Experts  IB  apiilyiogElectricily  to  Defuses. 


SEND  FOR  CATALO&UE. 
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W.  N.  HOBART,  President.  L.  O.  Maddux,  \'ice-Pre3ident  and  Treasurer. 

).  C.  HOBART,  Secretary.  J.  H.  EICKEESHOFF,  Superintendent. 


THIS  IS  WRONG 


ECONOMY,      SIMPLICITY,      DURABILITY,      SILENCE. 


15  TO  300-HORSE  POWER.    GOMPOnND  AND  VALVELESS. 


MOST  PERFECT  RE&ULATION  EVER  OBTAINED. 


No  Small  Parts  Requiring  Repairs. 
No  Eccentrics.        No  Stuffing  Boxes.       No  Piston  Rods. 
Internal  Friction  a  Minimum. 

All  Parts  Interchangeable. 

The  engine  is  perfectly  balanced  and  self  contained ;  all  wearing  surfaces  are  exceptionally 
large,  making  it  the  most  perfect  high  speed  engine  built. 


THE  TRIUMPH  COMPOUND  EK6INE  CO., 

SOIvB  BUILDERS, 
211,  213,  215  and  217  W.  2nd  St.,  CINCINNATI,  O. 

FRASER  &  CHALMERS,  Agents.  Salt  Lake  City.  Utah:  Helena.  Mont.         WRITE  FOE  CiTALOeUE. 


BAXTER 

RlllWir  MOTIRS 

SLOW  SPEED. 

NO  INTERMEDIATE  GEARING. 
Gears  Run  in  Oil. 


P 


EXAMINE  INTO  THE  MERITS  OF  THESE  MOTORS 

IF  A  REDUCTION  IN  BE  P  J  IBS  IS 

WORTHY  OF  CONSIDERATION. 


COMPLETE  r'p,:  EQUIPMENTS. 


SLOW 
SPEED 


STATIONARY  MOTORS 


For  ARC  and 
Incandescent  Circuits. 


,vc^<.^..<,.v^^^'  BALTIMORE,  MD. 


THE  ELEKTRON  MFG.  CO., 

79  and  81   Washington  Street,  Brooklyn,  N.  Y. 

MAKlTFACTrRERS    OF 

Perret  Electric  MotorsiDynamos 

LAMINATED  FIELD  MAGNETS,  HIGH  EFFICIENCV, 

LOW  SPEED,  FULL  PO'WER. 

Motors  of  any  size  for  any  purpose.  Factories  equipped  throughout  with  Electric  Power, 

Isolated  Plants  for  Incandescent   Electric  Lighting. 

-3  EiLLIIsra-   -A-O-EIsTTS: 

CHICAGO.  ILL.,  C.  M.  Barclay,  205  Canal  St.  BALTIMORE,  MO.,  W.W.  Donaldson,  215  N.  Calvert  SJ. 

WASHINGTON,  D,  C,  J.  U.  Burkett  &  Co.,  U09  N.  Y.  Ave.  ST.  PAUL.  MINN.,  F.  J.  Renz,  327  Minnesota  St. 

NEW  ORLEANS,  LA.,  George  Baquie,  140  Gravler  St.  PHILADELPHIA,  PA.,  Cleverly  Electrical  Works,  1018  Cliestnul  St. 


Perrot  20  n.  P.  Motor,  Speed  550,  Weight  1,800  lbs. 


THE  CONNECTICUT  MOTOR  CO 


OFFICE  AND  WORKS: 


M 


PLANTSVIIXE,  -  -  CONN. 

CONSTANT    POTENTIAL 

Electric  Motors  and  Generators 

1-3   XO    SO    HORSE    FOl^rKR.. 
FIRST-CI..A!S!!«  tVOKKMAKIiiHir  ANB  HI4,;II  KFFICIKIWCV. 


NEW  YORK,    127  FlllhAve 
HARTFORD,  14  Stalo  St. 


BOSTON,  32  Oliver  St. 
ST.  LOUIS,  823  Locust  St. 


PHILADELPHIA,  17  W.  Sixth  St. 
CHICAGO,  302  Insurance  Exchange  Building. 

COKUSBPONDENCB  SOLICITKD  WITU  CENTliAL  STATIONS  AND  INDIVIDUAL  USERS. 
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THE  NATIONAL  TRANSFORMER  SYSTEM 


CONVERTER  EFFICIENCIES. 
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Transformer  on  Pole  Showing  National  Safety  Fuse  Box. 
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COMPLETE 


CENTRAL  STATION  EQUIPMENTS 


LIGHT    OR    POWER 


DIHTBIBirTION. 


OUR  APPARATUS  IS  OF  THE 

HIGHEST    EFFICIENCY, 

MECHANICALLY  AND  ELECTRICALLY. 

WF.  WCAIlANTKi:  ITf»  OPKKATION  ANU 

PROTECT  OUR  CUSTOMERS. 


COMPLETE 

DIRECT   CURRENT   SYSTEM 

FOR 

ISOLATE!  nD 

LIC3-IITI3SrC3-. 


NATIONAL  ELECTRIC  MFC.  CO.,       Eau  Claire,  Wis. 


caiEio. 


NEW  YORK,  N.  Y., 
BUFFALO,  N.Y., 
CINCINNATI,  O.. 
WASHINGTON,  D.  C. 
PHILADELPHIA,  PA. 


National  Electric  MIg.  &  Const.  Co..  50  Broadway. 

Little.  McDonald  &  Co..  HI  East  Seneca  St. 

W.  N.  Gray,  I  2  Chamber  of  Commerce. 

L.  N.  Cox,  16  Filth  St..  S.  E. 

C.  M.  Blanchard,  Girard  Building. 

SAN  FRANCISCO,  CAL., 


S:^.<£L  W,    Qoxa.'!    IVEctzxASGX*^ 

KANSAS  CITY,  MO., 
ST.  PAUL,  MINN., 
DETROIT,  MICH., 
DENVER,  COLO., 
WINNIPEG,  MAN.. 

Nalional  Electric  Development  Co. 


-      Thomas  Wollo.  SIS  Main  St. 

The  Electrical  Engineering  &  Supply  Co. 

■     Commercial  Electric  Co. 

The  Mountain  Electric  Co. 

Simpson-Davi8  Electrical  Construction  Co. 
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Edison  General  Electric  Cols 

SYSTEM  OF  ARC  LIGHTING. 


THE  GENERATOR, 

EXCELLENT  IN  ELECTRICAL  DESICN. 

Simple  and  strong  mechanically;     Large,  well  balanced,  well  ventilated  armature; 

Sectional  field  windings. 
Regulation  automatic,  regulator  simple,  and  on  the  machine; 
'No  extra  circuits,  no  wall  resistance. 


NEW  IN  DESICN. 

1,200  and  2,000  candle  power;  Lamps  for  7  or  14  hours'  continuous  burning  as  desired. 


ADDRESS  NEAREST  DISTRICT  OFFICE. 

MAIN    DISTRICT   OFFICES: 

Canndiiiii  l»iHtii<l,  Bank  of  ConiniorreRltle,  Toronto,  Can.  I'aciKcCoastBiiiit.,  EdiHon  Bide..  US  KnMli  St.,  San  Francisco,  Cal, 

Contrnl  BiHtrnt.  KiiiKo  ItnildinK,  Cliirnco,  III.  Pacilic  Northwest  Blatrict,  FIclachner  Bldg.,  Portland,  Ore. 

KuKtem  BiHtrUt,  Kdixon  Bnildiue,  Broad  St.,    Kew  York.  Rocky  Iloantain  Bistrict,  masonic  Bnildins,  Benver,  Colo. 

New  Kuglnnd  BlMtrict,  38  Feorl  Street,  Boston,  Mass.  Sonthern  Biatrict,  lO  Oeratnr  Street,  Atlanta   Ga. 
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Geslral  Electric  Co.,  GANDEE 


sLOW/> 


TRADE        MARK. 


General  Western  Agents 

FOR 

OKONITE  WIRE. 


116  &  118  Franklin  St.,  CHICAGO. 


General   Western  Agents 

FOR 

IMPROVED 

CANDEE  WIRE. 


We  take  pleasure  in  presenting  to  the  trade  two  new  specialties  in  Insulators  that 
must  commend  themselves  to  every  practical  construction  man  as  being  the  best  things 
of  their  kind  in  the  market. 

^       """^^  THE 

Bain  Break  Insulator 

For  Suspending  Arc  Lamps, 
Insulating  Guy  Wires,  Insu- 
lating Span  Wires  in  Elec" 
trie  Railroad  WorK,  is  so 
simple  and  perfect  in  con^' 
struction  as  to  need  no  ex^ 
planation. 


HIGH  RESISTANCE  GLASS 

INSULATOR 


Is  made  of  extra  heavy  glass,  and  is  especially  designed 
for  large  Electric  Railroad  Feeder  and  Primary  Electric 
Light  Wires.  The  glass  surface  between  the  Wire  and 
Pin  is  more  than  doubled  as  compared  with  the  ordinary 
Insulator. 


We  can  also  ofier  attractive 
prices  in  specially  prepared 
Fuse  Wire,  Perkins'  Switches, 
K.  W.  Cut-Outs,  and  everything 
Electrical  worth  having. 


CENTRAL    ELECTRIC  CO., 

116  &  118  Franklin  Street,  CHICAGO. 

Connected  by  Private  Wire  witli  Postal-Telegraph  Cable  Company  Systenn. 
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E>-Iv-E>-C-T-ie-I- 


"WHAT  ARE  WE  HERE  FOR?" 

TO  SUPPLY  ABSOLUTELY  ALL  THE 

Electrical  Specialties  used  on  Earth. 

WE  ARE  MAKING  DEALS  THAT  SELL  THE  STUFF. 
YOU  WILL  BE  "IN  IT"  IF  YOU  SEND  YOUR  ORDERS  NOW. 

Key  and  Keyless  Sockets,  Cut-outs,  Single  and  Double 
Pole  Switches,  Cas  Attachments,  Etc.,  Etc. 

Ths  STAR  ELECTEIX  COMPAHY, 


1320  Wallace  Street, 


APCMPICOi    STANDARD  ELECTRIC  SUPPLY  CO., 
AutNblto!  Boston,  Mass. 


PHILADELPHIA,  PA. 

W.  H.  GORDON  &  CO., 
1 1 5  Broadway,  New  York. 


ILL.  ELECTRIC  MATERIAL  CO., 
Rookery  Building,  Chicago. 


Automatic  Switch  Co., 


No.  8  KEYSER  BUILDING, 

BALTIMORE,  m,  U.S.  A. 

Sole  Mannfactnrers  of  tie 


ff 


AUTOMATIC  SWITCH. 


The  only  reliable  protector  to  the  Arma- 
ture of  an  Electric  Motor. 

Applicable  to  Constant  Potential  Motors 
of  all  sizes  and  patterns. 

tSEIVD  FOR  CATALOellE. 


G.  A.  HARMOUNT, 

MANAGER 

MONITOR  ELECTRIC  CO., 

149     WABASH  AVE.,  CHICAGO,  ILL. 

WHOLESALE  DEALER  IN  GENERAL 

ELECTRICAL  SUPPLIES. 


WESTERN  AtiEIST  JFOR 

ALFRED  F.  MOORE 

iKSTABLISHED  IS-'O.  i 

ELECTRICAL  WIRES  AND  GABLES. 

Electric  r.,ight,  Annuuciiitor  and  OlRce  Wires.     Incandciscent  and  Battery  CordS;   in 
fact,  every  kind  of  Wire  known  to  the  Electriciil  Trade. 


Electric  Traction  Go. 

ELECTRIC  RAILWAYS. 

STREET  OR  TRUNK  LINES. 

ELEVATED  OR  UNDERGROUND. 


Central  Stations  for  Power  Distribution. 


STATIONARY  MOTORS. 

STORAGE  BATTERIES, 


Executive  Offices:    115  BROtDWftY,  NEW  YORK. 

AGENCIES,  926  Drexol  BIdg..  Philadelphia;  456  Rookory  BIdg.,  Chicago. 
1 1 1  Walor  St.,  Pillsburgh,  Pa. 

FACTORY:  JERSEY  CITY,  N.  J. 


Tf^ADt/AAKK^ 
fi,EOI5T£aED. 


For '^O  yenrn  tli»  MiilHM'lorlty  of  ilii>  Gtmilik  Trail«>  Mark  ItiitlcricK  Iihh  been  roroff- 
nl/.oil  nil  over  thtt  worul  In  ri«i>piit4Ml  trliiitipliH  overall  4-<Mn|>i-lltorN.  Itewiirr  <il'  linltii- 
tloim.  AVhr>ii  yuil  buy  iiroll  for  TolephonoH,  Call  UolN.  Klixlrlr  CIoi-Kh.  tins  l,iu:litlnSi 
IliirfTlar  AluriiiH,  Mcdii'iil  ItiittcrloH,  me„l''(v*>  bi>  Kiiro  Unit  il  Is  iiigtrUtMl  'with   tho  word 

THE  LECLANCHE  BATTERY  CO., 

111-117  East  131tt.  St.,  NEW  YORK. 
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LONG  DISTANCE  TRAMSMISSION. 

WATER  POWERS  MADE  PROFITABLE. 
STEAM  PLANTS  SUPERSEDED. 


240  Horse  Pomrer  furnished  at  a  point  seven  miles  from  Generator 
over  a  circuit  of  No.  O.  B>  and  S.  Wire^  loss  15  per  cent. 
Send  us  data  and  we  inrill  furnish  full  estimates  of 

ELECTibtlCAL  APPARATUS. 


WESTINGHOUSE  ELECTRIC  «"■>  MFG.  CO., 

PITTSBURGH,  PA.,  U.  S.  A. 

Boston.       New  York.       Chicago.       St.  Louis.       San  Francisco.       Charlotte,  N.  C. 


mCANDESCENT 


To  Fit  any  Socket. 


Excelling  ail  others  in  Life, 
Maintenance  of  Candle- 
Power  and   Efficiency. 


THE  BEST  IS 


General  Electrical  Supplies 
of  Superior 

Designs  and  Finish. 


LAMPS 


FROM   8  c.  p.  to  ISO  c.  p.,  AND 
ANY   VOLTAGE. 


Even    Diffusion 

of  Light  by 

twisted  filament. 


THE  CHEAPEST. 


Send  for  our 

CATALOGUE 

of  August  1,  1890. 


510-534  West  23d  Street, 

NEW  YORK. 


■J 

620  Atlantic  Avenue, 

BOSTON,  MASS. 


217  La  Salle  Street. 

CHICAGO.  ILL. 
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Rodney  HuntiMachine  Co. 

Turbine  Water  Wheels,  Vertical  ^  Horizontal. 


MAIN  OFFICE  and  WORKS,  Orange,  Mass. 


-30-iii.  wheel  at  Holyoke  Testing  Flume  .9050. 

These  wheels  are  superior  for  high  power  and 
efficiency,  esceileni  workmanehip, 
even  epead  and  great  darabillty. 
Tight  closing  gate;  easily  operated. 
Used  Id  many  of  the  laree?!  manu- 
factorlngestahliahmentBin  tbediit- 
ed  States.  K  800  horae  powpr  fur- 
nished one  mill,  ",diiO  to  another, 
and  one  maoufac'Qrer  87  wheels. 
Ail  now  roDiiing.  Special  patented 
i\_.  artani^emente  for  electric  light  and 
--  power  service,  even  ppeed,  etc. 

BOSTON  OFFICE,  70  Kilby  Street. 


WANTED. 

A  saleeman  having  had  esperlence,  and  with  a 
BDCceeBfal  record;  a]63  having  had  practical  ex- 
perience in  electric  light  and  electric   railway 

worlc. 

Answer  "ELECTBlCAJt.." 

Care  of  Western  Electrician. 


WAKTED— A  posliion  by  an  Elec- 
trical Eagineer,  thorouehly  posted  on  the 
E  Jit  on  and  Thomson-Hous'on  Systems,  to 
take  charge  of  construction  work,  or  to  act 
as  salesman. 

Address  "  IlVSlJIiATE," 
Care  Western  Electrician. 


au 


A  COMPLETE  CATALOGUE  OF 

Electrical  House  Furnishings 

Stanley  I^  Hall, 

New  York  City. 


32  &  3(  Frankfort  St., 


liEMra 


Bans  more  Slack  than 
Unperforated  Belts,  hence 
adapted  to  nneven  power 
of  Electric  Bailways  and 
for  Electric  Power  in  Gen- 
eral. 


GHAS.  A.  SCHIEREN  Sc  CO., 

PATENTEES  AND  SOLE  MANirPACnjREKS, 

46  SOUTH  CANAL  ST.,  CHICAGO.  ILL. 


Also  New  York,  Boston 
Philadelplila. 


NEWYORKBELTING&PAGKING  CO 


JOHN  H.  CHEEVER,  Treas.,  15  PARK  ROW,  HEW  YORK. 

Oldest  and  largest  Manufact\irers  in  the  United  States  of 

Vulcanized  Rubber  Fabrics 

FOR  MECHANICAL  PURPOSES. 

RUBBER    BELTING    PACKING    AND    HOSE. 


ENDLESS  BELTS 

Particularly  adapted  for  Dynamo  uses; 

made  of  any  width  or  length  to 

order,  at  a  week's  notice. 


SALESKOOMS: 

PHILADELPHIA,  308  Chestnut  St, 
BOSTON,  52  Summer  St. 
CHICAGO,  151  Lake  St. 
DENVEE,1601.1611,  ITth  St. 
CHARLESTON,  160  Meeting  St. 
GEAKD   RAPrDS,4  Monroe  St, 
MINNEAPOLIS,  2S  South  2nd  St. 
CLEVELAND,  176  Superior  St, 
BAN  FRANCISCO,  17  Main  St. 


SALESROOMS : 

ATLANTA,  16  Decatur  St. 
DETROIT,  16-J1  Woodward  Ave. 
BALTIMORE,  12  N.  Charles  St. 
BUFFALO,  134-128  Washington  St. 
NEW  ORLEANS,  8-12  N.  Peters  St. 
KANSAS    CITY,  1313  West  12th  Street 
ST.  LOUIS,  616  Locust  St. 


FOR  INSIDE 

WORK  USE 


(( 


BISHOP"  WHITE  CORE  WIRES. 


99  INCANDESCENT  SNAP-SWITCHES,  CUT-OUTS,  ROSETTES,  SOCKETS, 
INSUIjATINO  JOINTS,  GAS  ATTACHMENTS,  ETC. 


"ELECTRIX 

THE  ILLINOIS  ELECTRIC  MITERItL  CO.,  339-341  Rookery  BIdg.,  CHICAGO. 


THETPBESOFTHEIMTFRIOR   CONDUITS   INSULATION 


ARE  ESPECIALLY  APPLICABLE  TO 

ELECTRIC  RAILWAY  REQUIREMENTS. 

A  simple  solution  of  the  Wiring  Problem  for  Public  Buildings,  Residences, 

Factories.  Station  Work,  Cars,  Underground  Feeders,  and 

in  all  places  where  Insulation  is  required. 


|ft|vp|«|D|«    nflkinillTnt     Indorsed  by  the  leading  Electricians,   Electric 
IN  I  tnlUn    uUNUUl  I  Sj^lght  companies,  Wiring  Contractors,  Archlttct-, 


Builders  and  Board  of  Fire  Underwriters. 


UNDERGROUND  CONDUITSl^nernigTssratdrra^^^^^ 


For  Ca.talog-u.e,  Fric©  List  and.  Q-en.era.1  Information.,  JLddress 

INTERIOR  CONDUIT  &  INSULATION  CO.,'^*i?v^^°/„l!* 


,  New  York. 

.Johnson,  Fresident. 


EMPIRE  CHINA  WORKS, 

144  to  156  Greei  St.,  Green  Pout,  Brooilyn,  E,  D..  N.  Y. 
HARD  PORCELAIN   ELECTRICAL  SUPPLIES, 

INCLUDING 

t^wltch  Bases.  Cat-Oat  Boxev,  Cleats,  Circuit  Breakers, 
Bnahlnss,  Knobs  and  other  Insulators. 

The  body  of  onr  Roode  la  made  non-condnctive.  Onr  ware  la  the  most 
denee  and  la  coneequently  tb^  moet  Don-absorbent  that  can  be  prodoced, 
being  tbe  TRUE  HARD  PU:*CELAIN. 

Paiste  Requests  Your  Attention ! 

Ffhrnary  Int,  I'riccH  go  away  tlonn  on  the 

PAISTE  SNAP  SWITCHES. 

A<l4litional  tliHCOnntM  allowed  to  all 

WHOLESALE  SUPPLY  HOUSES, 
RETAIL  SUPPLY  HOUSES, 
CENTRAL  STATIONS, 
CONTRACTORS,      ELECTRICIANS. 


Retail  prireM  are  now 
what  wholewale  were 
in  IH!M>.  WholeHale 
are— JuHt  write  an«l  ho 
Mhoeked  with  the  qn«- 
tationH  you  receive. 


H.T.  PAISTE 


1201  Market  St., 
jl  PHILADELPHIA,  PA. 


'Kemember,  all  get  adiittioaal  discounts  allowed,  whether  ordered 
through  Supply  Houses  or  from  the  manufacturers. 


BURNLEY  DRY  BATTERY 


FATENrED  Jannary,  1800. 


STRONGER  tban  any  open  circnit 
BATTERY  on  the  market. 

B  ETTE  R  than  any  Dry  Battery  yet  prodaced. 

The  most  Compact  and  llic  Cheapest.     90c  per  cell.     Discounts  in 
quantities  and  to  the  trade. 


CHICAGO;  -Central  Electric  Co. 


J.  H.  BUNNELL  &  CO..n':„%nT.-  76  Cortlandt  St..  N.Y. 


-t^e:- 


PUSH-BUTTON 


TORRINGTON,  CONN., 

AND 

95  CHAMBERS  STREET,  NEW  YORK. 


<t  mm 
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Franklin  S.  Terry. 

Among  those  connected  in  a  commercial  way 
with  electrical  interests  in  the  West  few  young 
men  are  better  known  than  Franklin  S.  Terry, 
manager  of  the  Electrical  Supply  company, 
Chicago.  Mr.  Terry  has  been  a  resident  of 
Chicago  seven  years.  During  this  time  he  has 
birilt  up  a  successful  business,  and  has  formed 
a  wide  circle  of  friends  by  no  means  confined 
to  the  West. 

Mr.  Terry  was  born  at  Ansonia,  Conn.,  in 
1862,  and  early  entered  the  local  high  school, 
where  he  was  graduated  at  eighteen.  As  his 
father  was  a  physician  it  was  decided  that  the 
son  should  be  educated  to  the  same  profession. 
With  this  end  in  view  he  completed  studies  pre- 
paratory to  a  collegiate  course.  Dur- 
ing the  summer  vacation  prior  to  the 
college  term,  ilr.  Terry  accepted  a 
temporary  position  in  the  office  of  Wal- 
lace &  Sons.  Here  he  developed  so 
marked  an  aptness  for  bookkeeping  and 
general  clerical  work  that  he  attracted 
the  attention  of  the  promoters  of  the 
Electrical  Supply  company,  then  recent- 
ly organized.  He  was  induced  to 
abandon  a  professional  career  and  de- 
vote himself  to  business.  Mr.  Terry  be- 
gan his  commercial  life  in  charge  of 
the  office  and  books  of  the  Electrical 
Supply  company  in  iSSo,  and  for  four 
years  he  remained  in  that  position.  He 
had  ample  opportunity  to  formulate 
and  execute  many  of  the  innovations 
and  improvements  in  office  economy, 
which  have  been  characteristic  of  his 
methods  in  the  management  of  his 
company  from  the  first. 

In  November,  1SS4,  the  Electrical 
Supply  company  determined  to  open  a 
Western  office  and  warehouse  in  Chi- 
cago. Mr.  Terry,  as  the  most  available 
man,  was  sent  to  the  city  to  make  the 
necessary  arrangements,  and  to  take 
charge  of  what  was  soon  to  become 
under  his  management  one  of  the  lar- 
gest supply  houses  in  the  country.  He 
opened  the  firstwarehouse  in  thesecond 
story  of  the  building  at  175  Lakestreet, 
where  he  continued  for  one  year.  Find- 
ing his  facilities  inadequate  to  the  rap- 
idly increasing  business,  he  moved  into 
larger  quarters  at  171  Randolph  street, 
where,  with  additional  storeroom,  the 
Western  headquarters  of  the  Electrical 
Supply  company  have  since  been  locat- 
ed. That  the  volume  of  business  trans- 
acted by  this  company  has  steadily  increased 
each  year  since  its  establishment,  is  the 
best  evidence  of  the  executive  ability  of  the 
manager. 

Although,  as  he  admits.  Mr.  Terry's  knowl- 
edge of  electricity  is  confined  to  its  commer- 
cial side,  the  electrical  fraternity  is  indebted  to 
him  in  no  small  degree  for  introducing  many 
improvements  of  merit  which  would  have  been 
unknown  but  for  his  insight  into  the  needs  of 
the  times. 

Early  in  1885,  2fter  a  few  months'  residence 
in  Chicago,  Mr.  Terry,  with  several  others, 
formed  the  plan  of  organizing  an  electric  light 
association,  and  was  instrumental  in  urging  up- 
on the  fraternity  the  benefits  that  would  result 
from  the  formation  of  such  an  association,  from 
concentrated  action  and  the  personal  ac'iuaint- 
ance  of  those  engaged  in  similar  interests.     It 


was  largely  through  his  efforts  that  the  first 
convention  of  what  is  now  known  as  the  Nat- 
ional Electric  Light  association  was  held  in 
Chicago. 

Mr.  Terry  was  one  of  the  organizers  and 
charter  members  of  the  Chicago  Electric  club. 
He  was  elected  the  first  treasurer,  and  has  held 
the  position  ever  since. 

In  1886  Mr.  Terry  married  Miss  Grace 
Downes  of  Birmingham,  Conn. 


Ventilating  Conduits  in  Chicago. 

The  recent  explosion  in  a  manhole  in  Chi- 
cago.which  resulted  so  disastrously,  has  directed 
public  attention  to  the   fact  that  the  gas  com- 


this  unless   the     city   steps   in   and    does   the 
work." 


FRANKLIN   S.    TERRY. 


panics  are  perpetrating  an  outrage  upon  the 
community  by  failing  to  maintain  properly  con- 
structed gas  mains.  City  officials  have  had 
the  matter  under  advisement,  and  while  it  is 
fully  realized  that  the  gas  companies  should  be 
compelled  to  remedy  the  evil,  the  fact  is  recog- 
nized that  immediate  steps  should  be  taken  to 
relieve  the  present  condition  of  affairs.  It  has 
been  decided  to  introduce  a  comprehensive 
system  of  ventilating  subways,  and  the  engi- 
neering department  of  the  city  government  is 
now  engaged  in  considering  several  schemes  for 
this  purpose. 

"It  is  an  outrage  that  the  city  should  be  called 
upon  to  rid  the  conduits  of  gas,  which  these 
companies  pour  into  the  subways,"  said  City 
Electrician  I'arrett.  "It  is,  however,  an  abso- 
lute necessity  that  some  remedy  be  applied  im- 
mediately, and  I  know  of  no  way  to  accomplish 


National  Electric  Light  Association. 

It  is  proposed  to  hold  a  special  session  at  the 
convention  of  the  National  Electric  Light  asso- 
ciation at  Providence  to  celebrate  the  comple- 
tion of  the  first  decade  of  the  commercial  use 
of  electricity  for  light  and  power.  In  all  prob- 
ability the  morning  session  on  Wednesday,  Feb- 
ruary iSth,  will  be  designated.  The  association 
invites  all  pioneer  workers  in  electrical  under- 
takings to  participate  in  this  celebration  by 
their  presence  and  by  contributing  for  publica- 
tion over  their  signatures  an  account  of  some 
interesting  episode  in  their  early  experiences 
with  electrical  work.  "The  memorial 
session  will  be  devoted  exclusively  to 
the  recitation  of  such  remembrances. 
All  contributions  will  be  published  in 
the  volume  of  proceedings  after  the  con- 
vention, and  will  thus  form  a  memorial 
of  the  beginnings  of  the  electrical  indus- 
tries. 

The  following  persons  as  representa- 
tives of  the  principal  departments  of 
electrical  development  have  been  in 
vited  to  participate  in  the  celebration: 
Telegraphy,  Dr.  Norvin  Green;  ocean 
telegraphy,  CyrusW.  Field;  telephoning, 
Alexander  Graham  Bell;  arc  lighting, 
Charles  F.  Brush;  incandescent  light- 
ing, Thomas  A.  Edison;  electric  street 
railroad,  Hon.  Henry  M.  Whitney;  elec- 
tric welding,  Prof.  Elihu  Thomson; 
technical  education  in  electrical  engi- 
neering. Gen.  Francis  A.  Walker;  steam 
engineering  for  dynamo  driving,  Gardi- 
ner C.  Sims;  organization  of  the  Nation- 
al Electric  Light  association,  George  W. 
Worthington. 

On  February  iS  M.  J.  Perry,  presi- 
dent of  the  National  Electric  Light  as- 
sociation will  give  a  reception  in  Spink's 
Hall,  Broad  street,  Providence.  Some 
of  the  prominent  citizens  of  Providence 
will  be  invited  to  meet  the  delegates  and 
the  ladies  accompanying  them  at  that 
time.  The  Hungarian  band  will  furnish 
music  for  the  occasion.  The  reception 
committee  will  consist  of  the  following 
gentlemen:  Eugene  F.  Phillips,  William 
G.  Nightingale,  Herbert  Warren  Ladd, 
Richard  F.  Deming,  Albert  C.  White, 
James  Richardson,  Jr.,  George  H.Wood, 
Gardner  C.  Sims,  Henry  A.  Villard, 
Elisha  Dyer,  Isaac  N.  Potter,  William 
S.  Hayard,  Homer  M.  Daggett,  Jr.,  Mortimer 
H.  Hartwell,  William  Ames,  Henry  R.  Barker, 
Arthur  S.  Watson. 


Mercantile  Telegraph  Company. 

The  Mercantile  Teleg;rnph  company  has  been  incorpo- 
rated at  Chicago;  capital  stocI<,  $100,000;  to  transmit  in- 
telligence to  a  distance  by  means  of  electricity,  to  con- 
struct telegraph  lines  between  the  respective  States  and 
Territories  of  the  United  States,  and  to  eng.agc  in  a 
general  telegraph  business:  incorporators,  Julius  .Schwiezer, 
George  Einstein  and  Henry  li.  Kennedy.  Cleorge  Ein- 
stein, one  of  the  three  applicants  for  a  license,  said 
regarding  the  new  company  that  he  was  simply  rep- 
resenting the  incorporators.  'i"he  men  who  arc  back 
ol  the  company  do  not  wish  their  names  matle  public 
as  yet,  but  Mr.  Einstein  says  that  the  company  is  a 
legitimate  one,  and  that  it  has  been  formed  for  the  pur- 
pose of  constructing,  maintaining  and  operating  a  sys- 
tem of  telegraph  lines.  Where  the  lines  arc  to  run  he 
would  not  say. 
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Columbia  Snow  Sweeper. 

The  accompanying  cut  illustrates  a  new  snow 
sweeper  constructed  for  use  on  the  St.  Paul  & 
Minneapolis  street  railways. 

The  car  frames  were  built  by  the  St.  Paul  City 
Railway  company  and  the  motors  by  the  Co- 
lumbia Electric  company  of  St.  Paul.  The  car 
is  driven  by  one  30- horse  power  motor,  con- 
nected bv  sprocket  gear  to  the  axles  of  the  car. 


Electric  Lighting  in  McVicker's  Theater, 
Chicago. 

The  contract  for  installing  the  electric  light 
plant  in  McVicker's  theater,  Chicago,  has  been 
awarded  to  the  Chicago  Edison  company.  It 
was  in  McVicker's  theater  that  the  first  elec- 
tric plant  for  theatrical  work  was  installed  in 
the  West,  and  it  is  also  supposed  to  have  been 
the  first  in  the   country  in  which   electric  light- 


COLUMBIA   SNOW   SWEEPER. 


Friction  wheels  may  be  used  as  shown  in  the  cut, 
but  this  construction  necessitates  a  greater  ex- 
penditure of  power.  This  gearing,  however, 
makes  no  perceptible  noise.  A  rheostat  is 
placed  below  the  car  bed  to  control  the  motor 
and  it  is  so  arranged  that  any  speed  desired  can 
be  obtained  up  to  a  maximum  speed  of  fifteen 
miles  per  hour.  One  lo-horse  power  motor  of 
the  regular  Columbia  type  is  used  to  drive  each 
brush,  one  rheostat  controlling  both  motors. 
The  brushes  are  run  direct  from  the  motor, 
with  sprocket  and  chain.  The  car  is  open,  the 
motors  only  being  covered.  The  covers  of  the 
two  smaller  motors  are  movable  and  the  large  one 
is  accessible  through  doors.  The  car  is  lighted 
with  a  cluster  of  si.x  lights  on  the  trolley  turret 
and  one  at  each  corner  of  the  car. 

This  sweeper  will,  it  is  claimed,  remove  snow 
of  from  three  to  twelve  inches  deep.  In  case 
of  very  deep  drifts  the  car  will  run  at  very  slow 
speed  and  the  brushes  at  high  speed  and  thus 
cut  its  way. 

A  special  advantage  claimed  for  the  Colum- 
bia sweeper  is  the  placing  of  the  motors  above 
the  car  bed,  so  as  to  protect  them  from  moist- 
ure and  at  the  same  time  enable  the  motor  man 
to  take  proper  care  of  them. 


I  ing  was  used  exclusively.  Mr.  McVicker  had 
great  confidence  in  the  new  light  from  the 
start  and  as  soon  as  his  plant  was  ready  he 
ordered  his  gas  meters  taken  out.  He  has  not 
regretted  it  and  to-day  he  is  as  enthusiastic  for 
electric  lighting  as  ever. 

Since  the  fire  in  the  theater  last  summer 
Adier  &  Sullivan,  the  architects,  have  been  en- 
gaged on  plans  for  the  new  building.  The 
electrical  equipment  will,  they  say,  be  superior 
to  that  of  any  theater  in  the  country.  Mr.  Sul- 
livan, who  has  given  the  matter  of  the  arrange- 
ment of  the  lights  his  personal  attention,  says  he 


The  Westinghouse    Company's    Affairs. 

The  following  special  dispatch  was  sent  to  the 
Western  Electrician  from  Pittsburg,  Pa.: 
Mr.  Westinghouse  has  returned  from  New 
York  where  he  had  been  engaged  in  negotiations 
in  reference  to  placing  the  preferred  stock  of  the 
Westinghouse  Electric  Manufacturing  company. 
He  reports  that  the  amount  subscribed  for  and 
promised,  aggregates  30,000  shares.  This  sub- 
scription is  conditioned  upon  the  total  of  40,000 
shares  being  subscribed  for  by  creditors  and 
others.  It  will  require  at  least  half  a  million 
dollars  in  cash.  He  says  negotiations  are  pend- 
ing for  the  subscription  by  other  stockholders  of 
an  amount  sufficient  to  carry  out  the  plans 
he  has  had  in  view.  Owing  to  the  delays  and 
interruptions  which  have  taken  place  he  proposes 
to  have  the  time  for  the  making  of  subscrip- 
tions extended  until  the  15th  of  the  month, 
feeling  confident  that  the  fifteen  additional 
days  will  suffice  to  put  the  affairs  of  the  com- 
pany in  good  shape. 


The  Wheeling,  W.  Va.,  Electric  Light  &  Power  com- 
pany is  erecting  a  new  power  house. 


Telephone  Rates  in  Chicago. 

The  Chicago  druggists,  who  have  been  agi- 
tating ihe  question  of  securing  a  reduction  in 
telephone  rates,  have  prepared  a  circular  for 
distribution  among  the  subscribers  to  the  Chi- 
cago Telephone  Exchange,  urging  them  to  co- 
operate with  Senator  Thiele  in  his  efforts  to 
get  a  bill  through  the  Illinois  legislature. 
Senator  Thiele  is  a  member  of  the  Druggists' 
Association,  and  the  telephone  question  is  a 
hobby  with  him.  The  subscribers  have  de- 
cided to  appeal  to  druggists  and  other  telephone 
users  throughout  the  state  to  use  their  influence 
with  the  members  from  their  respective  dis- 
tricts to  co-operate  with  Mr.  Thiele.  They 
urge  that  all  citizens  and  all  classes  are  inter- 
ested in  this  matter.  The  local  subscribers 
have  appointed  a  committee  of  fifteen  to  assist 
in  this  work. 

It  has  been  decided  to  send  the  following 
named  gentlemen  to  Springfield  to  support  the 
bill  and  look  after  its  interests:  Soren  Mathi- 
son,  W.  K.  Forsyth,  William  Bodeman,  D.  R. 
Dyche,  T.  N.  Jamieson,  and  R.  C.  Freksen. 
They  will  visit  the  state  capital  as  soon  "as  the 
legislature  selects  a  United  States  senator"  they 
say.  At  present,  there  is,  therefore,  little  proba- 
bility that  they  will  be  called  upon  for  some 
time.  The  gentlemen  identified  with  this  move- 
ment have  issued  a  circular  in  which  they  say 
they  are  in  no  way  connected  with  the  "Sub- 
scribers' Telephone  Company,"  which  recentl}' 
endeavored  to  enter  the  field  in  Chicago.  They 
have,  however,  been  prominent  in  other  move- 
ments, that  of  two  years  ago  evidently  giving 
them  much  hope. 


New  Electrical  Testing  Instruments. 

Many  electrical  plants  are  operated  without 
the  aid  of  suitable  testing  appliances  on  account 
of  their  great  expense.  To  meet  this  want  the 
Central  Electric  company,  Chicago,  is  placing 
upon  the  market  a  new  voltmeter  and  ammeter, 
which  are  claimed  to  be  as  accurate  as  the  most 
expensive  instruments  in  use. 

The  cut  shows  the  form  of  these  instruments. 
They  are  finely  finished,  and  are  supplied  in 
handsome  hardwood  boxes.  The  instruments 
combine  the  qualities  of  convenience,  accuracy, 
and  durability,  with  simplicity.  They  are  made 
on  correct  scientific  principles,  have  been,  it  is 
stated,  severely  tested  by  scientific  experts,  and 
pronounced  strictly  accurate  and  thoroughly 
reliable.     No  permanent  magnets  are  employed, 


\L   TESTING    INSTRUMENTS. 


will  introduce  several  novel  features  and  that 
the  stage  effects  will  be  superb.  Louis  A.  Fer- 
guson, electrician  of  the  Chicago  Edison  com- 
pany, will  have  personal  supervision  of  the 
installation. 


and  only  the  softest  iron  is  used  in  the  electro- 
magnets. ]3y  an  arrangement  of  the  coil  and 
iron,  residual  magnetism  is  reduced  to  a  mini- 
mum, thus  securing  the  greatest  possible  accu- 
racy.    The  springs  are  of  the  best  steel,   and 
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have  been  aged  insuring  permanency  and  reliabil- 
ity. The  pointer  pivoted  on  polished  steel 
needles  is  very  sensitive,  and  when  set  for  any 
point  will  stop  at  this  point  when  at  rest.  The 
voltmeter  is  exactly  similar  in  appearance  to 
the  ammeter.    

Midget  Storage  Battery. 

To  meet  the  demand  for  a  cheap  and  thor- 
oughly reliable  storage  battery  for  running 
lights,  small  motors,  experimenting,  and  a  va- 
iety  of  other  purposes,  the  Electrical  Supply 
company  of  Chicago  has  introduced  the  Midget 
storage  battery,  shown  in  the  cut.  The  bat- 
tery, it  is  stated,  is  as  carefully  made  as  any  of 
the  standard  cells.  The  batteries  are  furnished 
in  glass  cells,  6  by  9  inches,  and  each  cell  has  a 


MIDGET    STORAGE   BATTERY. 

capacity  of  20  ampere-hours.  The  e.  m.  f.  is  3 
volts  and  the  maximum  rate  of  discharge  is  4 
amperes. 

These  batteries  are  sent  out  without  the 
liquid,  which  may  be  prepared  as  follows:  To 
9  parts  pure  water  add  one  part,  by  weight,  of 
pure  sulphuric  acid.  Allow  the  fluid  to  cool  be- 
fore placing  it  in  the  cell.  A  current  of  not  more 
than  2  amperes  should  be  used  for  charging  as 


Chicago  Edison  Company. 

An  idea  of  the  popularity  of  incandescent 
lighting  in  Chicago  may  be  gained  from  the  fact 
that  during  the  last  year  the  Chicago  Edison 
company  added  to  the  load  in  its  Adams  street 
station  12,000  lamps,  an  average  of  1,000  per 
month.  The  company  now  has  29,000  lamps 
actually  connected  up,  besides  950-horse  power 
in  motors.  At  the  present  time  there  are  sev- 
eral large  contracts  under  way  and  the  capacity 
of  the  station  will  be  taxed  to  its  utmost.  The 
company  is  operating  twenty  dynamos  now  and 
it  is  believed  the  next  addition  to  the  plant  will 
be  in  much  larger  machines  than  those  now  in 
use.  The  work  on  the  South  side  station  has 
been  greatly  delayed  by  the  labor  troubles  in 
Chicago,  but  it  is  expected  the  station  will  soon 
be  in  readiness.  The  company  is  now  wiring 
the  Hotel  Metropole,  Michigan  avenue  and 
Twenty-third  street,  for  2,400  incandescent 
lights.  Current  will  be  furnished  from  the 
South  side  station  of  the  Chicago  Edison  com- 
pany. 


New  Mining  Locomolive. 

The  accompanying  illustration  shows  the  new 
type  of  Thomson  Van  Depoele  electric  locomo- 
tive for  underground  work.  The  signal  success 
of  earlier  mine  haulage  installations  has  shown 
the  important  place  which  electricity  is  destined 
to  occupy  in  this  field  of  work.  The  machine 
shown  is  of  60-horse  power  capacity,  and  has  a 
total  height  of  thirty-nine  inches  from  the  top 
of  the  rails.  It  is  built  to  operate  on  tracks  of 
varying  gauge  from  thirty-six  inches  to  the 
standard  four  feet,  eight  and  one-half  inches. 

All  the  controlling  devices  are  located  at  one 
end.  and  as  the  body  of  the  locomotive  is  so 
low  that  the  view  is  unobstructed  in  either 
direction,  the  operator  is  not  obliged  to  change 
his  position  in  reversing  the  motion  of  the  loco- 
motive. A  headlight  with  a  parabolic  reflector 
which  is  provided  at  each  end,  makes  the  track 
clearly  visible  for  a  considerable  distance.  The 
trolley  is  of  the  double  elbow  pattern  which  has 
been  found  to  be  admirably  adapted  to  mine 
work  in  previous  installations.  It  accommo- 
dates itself  to  the  varying  heights  of  the  trolley 
wire  within  any  reasonable  range.  The  sheet- 
iron   covering    makes   a   complete   water-tight 


is    introduced   by   the  Thomson-Van    Depoele 
Electric  Mining  company,  Boston. 


Fire  Extinguisher  for  Telephone  Switch- 
Boards. 

Fires  in  telephone  switch-boards  are,  at  the 
present  time,  by  no  means  of  rare  occurrence. 
From  the  start  the  electric  light  wires  have  been 
a  source  of  annoyance  and  loss  to  telephone 
companies,  but  since  the  introduction  of  the 
overhead  system  of  electric  railway  a  number 
of  the  companies  have  been  awakening  to  a 
realization  that  there  must  not  only  be  provided 
safety  devices  to  break  circuits  when  an  abnor- 
mal current  flows,  but  that  exchanges  must  also 
be  provided  with  thoroughly  efficient  fire  ex- 
tinguishers. At  first  sight  it  may  appear  that  a 
reel  of  hose  and  a  good  water  supply  would  be 
all  that  was  necessary  to  take  care  of  the  com- 
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paratively  small  conflagrations  which  occur. 
It  must  be  remembered,  though,  that  water  in 
a  telephone  switch-board  might  perhaps  be  con- 
sidered, in  one  sense  of  the  word,  at  least,  as 
bad  as  fire.  The  construction  therefore  of  an 
extinguisher  which  could  be  relied  upon  to  put 
out  a  small  fire  in  a  telephone  exchange  with- 
out leaving  the  insulation  damaged  by  water,  is 
a  problem  by  no  means  easy  of  solution.  Among 
the  telephone  men  who  have  undertaken  to 
solve  this  problem  is  J.  J-  O'Connell,  electrician 
of  the  Chicago  Telephone  Company.  Mr. 
O'Connell  proposes  to  equip  the  switch-boards 
with  apparatus  of  which  the  illustration  is  a 
diagrammatic  representation. 

The  action  of  the  extinguisher  is  based  upon 
the  fact  that  carbonic  acid  will  extinguish  flame 
and  will  not  affect  insulation.  Re- 
ferring to  the  cut  the  construction  of 
the  device  will  be  understood  at  a 
glance.  At  the  center  is  a  tank,  and 
on  each  side  of  it  is  a  reel  of  hose 
connected  with  it  by  pipe,  as  shown. 
The  tank  is  partially  filled  with  a 
solution  of  soda  in  water,  and  is 
provided  at  the  top  with  an  easily 
sealed  opening,  through  which  an 
open  vial  of  sulphuric  acid  may  be 
dropped.  The  opening  in  the  pipe 
to  the  right  hand  reel  is  filled  with 
sponge,  as  shown,  so  as  to  prevent 
spray  from  entering  this  side  of  the 
extinguisher. 

To  operate  the  device  the  open 
vial  of  sulphuric  acid  is  dropped  into 
the  tank  through  the  hand-hole  at  the 
top,  and  this  opening  is  immediately 
sealed.  The  mixing  of  the  sulphuric 
acid  and  the  soda  solution  forms  car- 
bonic acid,  and  creates  a  pressure 
within  the  tank.  This  pressure  is 
utilized  to  force  upon  the  flames 
either  the  gas  or  water. 


Novel  Telephone  Service. 


NEW   MINING   LOCOMOTIVE. 


soon  as  the  liquid  is  introduced,  and  continued 
until  the  cell  is  fully  charged. 


The  Chicago  Electric  Motor  company  has  been  organ- 
ized to  manufacture  electric  motors,  dynamos,  etc.;  capital 
stocic,  $250,000:  incorporators,  Tiarron  D,  Southard,  James 
11.  Dean  and  Edward  II,  Manship. 


armor  which  protects  the  moving  parts  from 
falling  rocks  or  bodies  of  ore  and  coal.  The  il- 
lustration shows  the  locomotive  in  an  enlarged 
chamber,  but  about  to  enter  a  tunnel  whose 
height  from  top  of  the  rail  is  scarcely  four  feet, 
hence  the  depression  of  trolley  wire  as  shown. 
The  locomotive,  which    is  built  In  several  sizes, 


An  exchange  informs  us  that  the  latest 
telephone  scheme  is  the  organization  of  a 
"lost  child"  telephone  service.  The  idea,  it 
is  stated,  is  kindly  seconded  by  the  tele- 
phone people  everywhere,  and  has  already 
given  proofs  of  its  instrumentality.  It  is 
evident  that  a  warning  of  "lost,  stolen,  or 
strayed,"  put  into  six  or  seven  hundred  tele- 
phones, will  set  agoing  with  excitement  a 
pretty   large     town,   and   even  on    a    more 

limited  plan  is  likely  to  track   the   wandering   innocent  in 

an  hour  or  two. 


"IClectric  Lighting  in  Connection  with  Gas  Lighting: 
Comparative  Prices  and  Prolits  of  Each,"  will  be  the  sub- 
ject of  a  paper  by  J.  J.  Walsh,  l':iris,  Tex.,  before  the 
Southwestern  Gas  assocaiation's  annual  meeting  at  San 
Antonio,  Tex.,  March  lo  and  ir. 
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Secondary  Battery. 

The  work  of  developing  the  storage  battery 
is  still  progressing,  and  we  are  constantly  hear- 
ing of  modifications  which  are  claimed  to  be 
improvements  over  the  well-known  types. 
Among  the  experimenters  who  have  done  con- 
siderable work  in  this  field  is  C.  F.  Brush  of 
Cleveland,  O. 

A  process  which  Mr.  Brush  has  lately  pat- 
ented consists  in  producing  upon  the  frame  or 
grid  of  the  element  an  electro  deposited  active 
coating  of  peculiar  character,  and  then  immers- 
ing the   plate  in  an    electrotype  in   which  the 


X 


FIG.    I.      SECONDARY   KATTERY. 

coating  is  insoluble,  and  after  this  peroxidizing 
the  coating  by  electrical  action. 

The  spongy  lead  is  deposited  upon  a  grid 
shaped,  say,  as  in  Fig.  i,  as  in  any  ordinary 
process  of  electroplating,  the  lead  plate  being 
first  made  chemically  clean  and  the  plating  so- 
lution, consisting  of  acetate  or  nitrate  of  lead, 
or  of  sulphate  of  lead  dissolved  in  any  suitable 
neutral  saline  solution — such,  for  instance,  as 
that  of  common  salt.  Any  solution  of  lead  may 
be  employed  provided  that  it  is  such  as  to  pro- 
duce a  spongy  deposit  of  metal.  It  is  advisa- 
ble to  deposit  the  spongy  metal  very  slowly  in 
order  that  it  may  have  sufficient  compactness 
to  retain  its  position.  A  simple  method  of  fitting 
the  spaces  in  a  plate  with  lead  sponge  is  repre- 
sented diagrammatically  in  Fig.  2.  The  plate 
to  be  filled  is  first  thoroughly  cleaned,  and  the 
grooves  on  one  of  its  sides  are  filled  with  sul- 
phate of  lead,  either  dry  or  made  into  a  paste 
with  water  or  saline  solution.  The  plate  is 
then  placed  horizontally  with  its  prepared  side 
up  in  the  vessel  containing  a  solution  of  com- 
mon salt  or  of  ammonia  or  other  salt,  in  which 
sulphate  of  lead  is  somewhat  soluble.  In  the 
solution,  and  connected  to  the  plate,  as  shown, 
is  a  piece  of  zinc.  Electrical  action  is  at  once 
set  up,  by  which  the  sulphate  of  lead   is  gradu- 
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ally  reduced  to  the  metallic  state,  while  an 
equivalent  quantity  of  zinc  passes  into  solution 
as  sulphate.  When  one  side  of  the  plate  is  fin- 
ished, the  other  side  maybe  treated  in  the  same 
manner.  Finally,  the  zinc  salt  is  thoroughly 
removed  from  the  spongy  metal  by  soaking  in 
pure  water  or  water  acidulated  with  sulphuric 
acid.  When  lead  plates,  filled  with  spongy 
lead,  as  described,  are  associated  together  in  a 
secondary  battery  and  charged,  the  spongy 
metal  of  one  of  the  plates  is  easily  and  rapidly 
peroxidized,  while  the  spongy  metal  of  the  other 
plate  at  the  same  time  absorbs  a  very  large 
quantity  of  hydrogen.  Thus  is  produced,  it  is 
claimed,  a  secondary  battery  of  large  capacity, 
and  recourse  to  a  tedious  forming  process  be- 
comes unnecessary. 

It  may  be  stated,  however,  that  experiment 
shows  that  in  a  secondary  battery  having  plates 
as  above  described  the  hydrogen-plate  is  apt  to 


deteriorate  to  some  extent  after  a  time.  This 
defect  may  be  remedied  or  avoided  in  the  first 
place  by  thoroughly  peroxidizing  both  the  plates 
instead  of  the  oxygen-plate  only,  and  then  re- 
versing the  charge  in  one  of  the  plates,  by 
which  its  peroxide  is  reduced  to  the  metallic 
state,  thus  again  producing  a  hydrogen-absorb- 
ing plate,  but  in  a  better  condition  than  before. 


Electric  Bell. 

The  cut  presented  herewith  illustrates  an  elec- 
tric bell  recently  placed  on  the  market  by  the 


ELECTRIC   I5ELL. 


Walter  Hay  Manufacturing  company,  Chicago. 
The  mechanism  of  the  bell  is  quite  simple,  and, 
it  is  claimed,  it  will  give  good  results  with  one 
cell  of  battery  on  circuits  where  before  it  has 
been  the  practice  to  employ  two  cells.  It  will 
W.  noticed  that  the  binding  post  at  the  right 
also  serves  as  a  check  nut  to  hold  in  place  the 
contact  screw.  The  frame  of  the  bell  is  cast  of 
soft  iron,  and  is  neatly  japanned  and  nickel 
plated. 

Rice's  Friction  Clutch  Pulley. 

The  device  illustrated  herewith  was  invented 
by  A.  C.  Rice,  superintendent  of  the  works  of 


shifter  arms.  Each  of  these  shifter  arms  is 
f  ulcrumed  on  an  eccentric  bolt,  the  end  of  which 
only  is  seen.  The  center  of  each  friction  shoe 
is  out  of  line  with  its  corresponding  eccentric 
bolt.  The  effect  of  this  construction  is  that 
when  the  friction  shoe  is  thrown  out  against 
the  friction  rim,  the  shoe  acts  as  a  wedge,  in- 
creasing the  friction  of  the  two  surfaces  in  pro- 
portion as  the  load  is  increased.  Each  shifter  arm 
is  provided  with  an  anti- friction  roll  running  in 
the  inclined  slots  in  the  shifter  sleeve.  These 
inclined  slots  terminate  at  both  ends  in  straight 
slots  parallel  with  the  shaft,  and  serve  to  lock 
the  shifter  arms  and  prevent  when  running,  all 
tendency  to  throw  in  or  out.  This  clutch  is 
positive  in  action,  and  it  is  stated  to  be  very 
powerful  in  grip,  and  perfectly  balanced.  It 
does  not  throw  out  oil  when  running. 


Process  of  Manufacturing  Carbon 
Filaments. 

From  the  time  when  the  incandescent  light 
first  became  an  acknowledged  rival  of  gas, 
lamp  manufacturers  have  been  experimenting 
with  the  object  of  improving  the  filament. 
Amogg  those  who  have  been  endeavoring  to 
bring  about  good  results  in  this  particular 
branch  of  lamp  manufacture  may  be  mentioned 
W.  M.  B.  Keen  and  W.  T.  Haarmann  of  New 
York.  These  gentlemen  have  recently  invented 
a  process  by  which  they  claim  to  be  able  to  pro- 
duce a  filament,  strong,  elastic  and  durable,  and 
especially  of  very  dense  structure. 

The  first  step  in  the  manufacture  consists  in 
mixing  together  the  following-named  substances 
or  their  equivalent:  Hops,  glue  or  gum-arabic, 
saccharine  matter,  such  as  glucose,  sugar,  or 
hone}',  and  water.  The  substances  should  be 
so  mixed  as  to  produce  a  viscous  liquid  slightly 
denser  than  ordinary  molasses.  To  this  end 
the  proportion  of  water  should  be  about  twenty 
per  cent.,  while  the  proportion  for  saccharine 
matter,  hops,  and  glue  are  respectively  thirty- 
five  per  cent.,  twenty  per  cent.,  and  twenty-five 
per  cent.  The  mixture  is  boiled  for  about  one- 
half  an  hour  for  two  purposes — namely,  to 
form  a  more  intimate  mixture  and  to  thicken  it 
to  the  desired  degree,  which  is  such  that 
the  mixture  is  in  that  condition  which  may  be 
said  to  be  half-way  between  liquid  and  solid. 
Ligatures  of  fiber,  such  as  silk,  cellulose  in  the 


RICE   FRICTION 

the  Stilwell  &  Bierce  Manufacturing  company, 
Dayton,  Ohio. 

The  engraving  represents  one  of  the  clutch 
pulleys  in  perspective,  attached  to  a  shaft  and 
thrown  into  gear;theclutch  is  shifted  in  and  out 
by  means  of  an  upright  shaft  terminating  in  a 
pinion  which  engages  in  a  rack  cut  in  the  side 
of  the  shifter  sleeve  extension.  This  shaft  is 
provided  with  a  hand  wheel,  and  may  be  ex- 
tended .so  as  to  operate  the  clutch  from  any 
floor  above  or  below.  The  ordinary  shifter 
fork  and  lever  can  also  be  used.  The  clutch  is 
provided  with  four  metal  friction  shoes,  which 
are  simultaneously  operated  by  the  four  crooked 


CLUTCH   PULLEY. 

form,  for  instance,  of  cotton,  linen,  grass, 
woody  fiber,  the  skin  of  fruit,  such  as  orange 
peel,  rhubarb,  or,  in  fact,  any  carbonizable  lig- 
ature of  porous  material,  are  allowed  to  remain 
in  the  liquid  mixture  for  two  or  three  hours,  so 
as  to  become  satnrated  with  it.  In  order  that 
the  saturation  may  be  complete,  it  is  considered 
preferable  to  put  the  ligatures  in  the  liquid  dur 
ing  the  ebullition,  because  at  that  time  the 
li(|uid  is  thinner  than  when  it  cools,  and  because 
the  thickening  of  the  liquid  in  the  pores  is  an 
advantage.  From  the  time  that  the  mixture  is 
made  until  the  ligatures  are  carbonized  inter- 
nal reactions  occur  similar  to  those  in  the  pro- 
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duction  of  beer.  The  treated  ligatures  are  dried 
and  then  carbonized  by  any  well-known  pro- 
cess. For  instance,  they  may  be  wound  upon 
carbon  forms  and  heated  gradually  to  an  incan- 
descent temperature  out  of  contact  with  air. 

The  carbons  produced  by  this  process  are 
claimed  to  be  highly  superior  to  those  which 
would  be  obtained  by  carbonizing  the  ligatures 
without  saturating  them,  as  described. 

An  American  Electric  Light  Station  in 
London. 

The  Sardinia  street  station  of  the  Metropoli- 
tan Electric  Supply,  London,  is  of  peculiar  in- 
terest to  Americans  inasmuch  as  the  apparatus 
installed  is  entirely  of  American  manufacture. 
The  machinery  was  installed  in'accordance  with 
the  designs  of  the  Westinghouse  Electric  & 
Manufacturing  company  of  Pittsburg,  Pa.,  un- 
der the  supervision  of  the  English  department. 
A  sectional  view  of  the  station  is  shown  in  the 
engraving.  There  are  two  entrances  to  the 
building;  one  leads  to  the  offices;  the  other  is 
used   by  coal   wagons,  which   pass  into  a  large 


stoking,  and  a  track  of  rails  is  laid  the  whole 
length,  along  which  the  coal  is  brought  from  the 
cellar  in  trucks.  Three  Babcock-Wilcox  feed- 
water  heaters  are  used,  and  the  exhaust  steam 
from  the  engines  passes  down  under  the  floor 
and  up  to  the  heaters,  of  which  two  only  are  in 
use  at  one  time;  the  third  is  held  in  reserve. 
Any  heater  can  be  shut  off  without  affecting 
the  others,  and  each  is  supplied  with  a  bye-pass, 
so  that  the  exhaust  can  be  passed  direct  to  the 
chimney  if  required,  and  the  feed-water  can  also 
be  drawn  direct  from  the  mains.  The  feed- 
water  is  supplied  to  the  heaters  by  three  Worth- 
ington  pumps.  The  boiler  house  is  lighted  by 
two  Sunbeam  lamps,  and  a  lamp  of  i6-candle 
power  is  hung  over  each  gauge  glass,  and  for 
these  a  special  transformer  is  fixed  upon  the  wall. 
From  the  boiler  house  the  engine  room  is 
reached  by  ascending  a  staircase,  and  the  en- 
gines, all  of  which  were  built  in  the  United 
States  by  the  Westinghouse  company,  are  ar- 
ranged in  two  rows,  leaving  a  wide  passage  down 
the  center.  The  engines  are  mounted  upon  a 
brick  and  cement  foundation,  which  itself  rests 


ceiling,  and  the  steam  cocks  are  so  arranged 
that  in  case  of  a  breakdown  at  any  one  point 
only  one  engine  would  be  stopped,  for  the  steam 
could  still  traverse  both  sections  of  the  ring  up 
to  the  last  stopcock  before  the  damaged  por- 
tion. Each  of  the  main  steam  valves  is  pro- 
vided with  a  bye-pass,  so  as  to  allow  the  main 
steam  pipes  to  be  filled  with  steam  and  heated 
up  before  opening  the  main  valve  itself.  In  this 
way  the  large  initial  condensation  is  easily 
cleared  away  by  the  drainage  system  before 
opening  the  main  valves.  When  the  steam 
pipes  have  to  turn  the  angle  of  the  engine  room, 
a  copper  bend  is  used.  A  Westinghouse  air 
pump,  similar  to  those  used  upon  locomotives 
for  working  the  brake,  is  placed  against  the  wall 
in  the  engine  house,  and  the  delivery  pipes  are 
led  away  to  the  dynamo  room,  and  the  air  is 
used  to  clean  the  armatures  of  the  dynamos  and 
for  general  purposes. 

An  oil  pump  driven  by  a  small  Worthington 
engine  lifts  the  oil  into  two  storage  tanks  upon 
the  beams  in  the  roof  of  the  dynamo  room,  from 
which  the  machines  and  engines  are  lubricated 


shed  from  which  the  coal  is  dumped  by  means  of 
a  chute   into  a  cellar   large  enough  to  contain 
500  tons.     It  is  seen  by  the  cut   that  the  boiler 
house  has  a  separate  roof,  and  that   the  floor  is . 
about  nine  feet  below  the  level  of  the  street. 

The  generating  plant  consists  of  twelve  Bab- 
cock-Wilcox  boilers,  seven  of  which  are  placed 
along  one  side  of  the  boiler  room,  and  five  along 
the  other.  Each  is  of  210  indicated  horse  power 
at  the  makers'  usual  rating  of  20  pounds  of  steam 
per  horse  power  per  hour.  All  supply  steam  is 
■at  153  pounds'  pressure  per  square  inch.  Each 
boiler  is  provided  with  a  duplicate  set  of  feed 
pipes,  and  the  blow-off  pipes  are  all  led  away  to 
a  tank  under  the  floor  level.  Another  tank  is 
used  for  the  condensed  water  from  the  engine 
cylinders;  and  both  are  provided  with  vapor 
pipes.  The  tank  under  the  floor  is  below  the 
level  of  the  common  sewer,  and  a  Worthington 
pump  is  used  to  raise  the  water  into  a  third  tank 
placed  at  such  a  level  that  it  drains  itself  into 
the  sewer.  The  pump  is  provided  with  a  three- 
way  cock,  so  that  either  tank  can  be  emptied  as 
desired.  Drain  pipes  for  clearing  the  water  of 
co.idensation  out  of  the  steam  pipes  in  the  boiler 
house  and  engine  room  are  collected  into  a  Mc- 
Dougall  separator  at  each  end  of  the  boiler  house. 

The  feed  pipes  are  placed  undergi'ound,  and 
the  steam  pipes  are  overhead;  and  it  will  be 
seen  that  the  latter  are  at  a  lower  level  in  the 
boiler  house  than  in  the  engine  room.  There  is 
ample  room  between  the  two  rows  of  boilers  for 


.■\N   AMERICAN    ELECTRIC   LIGHT   STATION    IN    LONDON. 

on  a  layer  of  sheet  lead,  which  forms  the  cover- 
ing of  the  actual  concrete  foundation.  The 
foundations  are  kept  clear  of  the  walls  of  the 
build'ng  in  order  to  avoid  effects  of  vibration. 

There  are  five  engines,  each  indicating  250- 
horse  power  with  high  and  low-pressure  cylin- 
ders, respectively  14  inches  and  24  inches  in 
diameter,  with  a  stroke  of  14  inches,  and  the 
heavy  fiy-wheel,  which  acts  also  as  the  driving 
pulley,  is  90  inch  diimeter.  Five  other  engines 
each  indicate  320-horse  power,  and  have  cylin- 
ders 16  inch  and  27  inch  diameter,  with  a  16 
inch  stroke.  In  these  cases  the  fly  wheel  is  no 
inch  diameter,  and  the  belt  wh'ch  runs  upon  it 
is  20  inches  wide.  Each  of  these  ten  engines 
drives  a  Westinghouse  alternator  upon  the  floor 
above.  There  are  also  three  engines  for  driving 
the  exciters,  and  these  indicate  90-horse  power 
each,  and  have  cylinders  10  inch  and  18  inch 
diameter  by  10  inch  stroke,  and  run  at  a  speed 
of  32  J  revolutions  per  minute.  Each  has  a  fly- 
wheel 5  feet  in  diameter,  upon  which  runs  a  dou- 
ble belt  14  inc'ieswide.  Belts  were  made  by  the 
Charles  Munson  Belting  company,  Chicago. 

The  steam  pipes  in  the  engine  room  are  of 
steel,  12  inch  diameter,  with  wrought  iron  flange 
joints;  the  steam  pipe  to  each  engine  is  of  cop- 
per, bent  at  the  top  to  a  semicircle.  The  main 
steam  pipes,  supplied  by  the  Babcock-Wilcox 
company,  are  arranged  upon  a  "ring"  system, 
specially  designed  by  Mr,  Rosenthal  of  the 
company.     They  are  carried  by  slings  from  the 


thus  avoiding  all  necessity  for  the  use  of  oil 
cans.  The  Metropolitan  Electric  Supply  com- 
pany controls  six  electric  stations  in  London. 
Two  of  them  are  not  yet  in  operation.  The  cut 
is  reproduced  from  the  London  Engineer. 


Electric  Lights  in  the  Ball  Room. 

The  first  annual  ball  of  the  Massachusetts 
Electrical  Engineers'  and  Mechanics'  associa- 
tion took  place  in  Boston  on  the  evening  of 
January  28.  The  ball  room  was  brilliantly  il- 
luminated, and  the  effects  were  most  artistic. 
Over  the  platform  there  was  a  blaze  of  red, 
white  and  blue  lights,  out  of  which,  without 
much  trouble,  one  could  pick  the  letters  forming 
the  inscription:  "Welcome,  M.  E  E.  &  M.  A." 
Suspended  above  the  center  of  the  hall  was  a 
kite,  the  outlines  of  which  were  depicted  in 
electric  lights.  The  design  was  intended  to  rep- 
resent Dr.  Franklin's  kite.  To  place  the  identity 
of  the  kite  beyond  a  doubt  the  decorator  had 
worked  within  the  outlines  of  the  figure  a  key, 
also  made  of  electric  lights.  The  tail  of 
the  kite  was  made  of  twisted  bunting,  with 
electric  lights  strung  along  it.  l'"rom  the  center 
piece  to  the  four  corners  of  the  ceiling  were 
lines  of  bunting,  with  a  co'ored  light  peeping 
out  every  now  and  then,  and  a  circle  of  lamps 
surrounded  the  clock.  There  was  also  an  arc 
light,  with  screens  of  several  different  colors, 
which  cast  a  fascinating  and  perpetually  chang- 
ing glamour  upon  the  whirling  dancers. 
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The  gas  companies  of  Chicago  will  not  stop  the 
leakage  from  their  pipes,  so  the  city  authorities 
have  concluded  to  protect  citizens  at  all  hazards, 
and  with  this  object  in  view  are  preparing  plans 
by  which  the  city  conduits  may  be  relieved  of 
the  dangerous  gas. 


It  has  been  decided  by  the  World's  Fair 
authorities  to  locate  the  general  electrical  build- 
ing at  Jackson  park.  The  structure,  in  accord- 
ance with  the  present  plans,  will  be  750  feet 
long  by  350  feet  wide.  The  available  floor 
space  will  be  about  five  acres,  not  including  the 
galleries. 


A  celebration  which  should  be  of  more  than 
ordinary  interest  will  take  place  at  the  conven- 
tion of  the  National  Electric  Light  association 
at  Providence,  February  17th,  iSth  and  19th. 
It  is  proposed  to  devote  one  of  the  sessions  to 
commemorating  the  completion  of  the  first  de- 
cennial of  the  commercial  use  of  electricity  for 
light  and  power.  An  effort  will  be  made  to 
secure  a  large  representation  of  pioneers  in  the 
electrical  field,  who  will  be  called  upon  to  re- 
late reminiscences.  'J'he  celebration,  if  the 
officers  ot  the  association   meet  with   the  co- 


operation which  they  should  receive,  will  be 
highly  interesting,  and  will  form  one  of  the  most 
important  features  of  the  convention. 


The  Sardinia  street  electric  light  station  in 
London,  which  is  described  and  illustrated  in 
this  issue,  is  a  plant  of  more  than  ordinary  in- 
terest to  Americans.  The  dynamos,  engines, 
boilers  and  even  the  belts  were  manufactured 
in  the  LTnited  States.  The  equipment  of  an 
English  station  with  American  machinery  is  a 
compliment  to  our  manufacturers  far  more 
striking  and  far  more  satisfactory  than  any 
verbal  recognition. 


Chicago  has  an  air  ship  and  it  flies,  but  it  has 
not  made  an  appearance  outside  the  E.\position 
building.  As  yet  the  creation  might  be  likened 
unto  an  hothouse  plant,  in  that  it  has  never 
felt  the  warmth  of  the  sun  or  experienced  the 
effect  of  a  twenty-mile-an-hour  midwinter 
breeze.  An  oblong  bag  about  sixteen  feet  long, 
containing  gas;  a  two-bladed  propeller  at  the 
front  end;  a  small  electric  motor  in  the  "car" 
driving  the  propeller  by  cords;  a  rudder — these 
constitute  Chicago's  great  air  ship.  The  reader 
will  doubtless  experience  some  curiosity  as  to 
how  the  little  motor  obtains  current.  It  may, 
perhaps,  be  well  therefore  to  state  that  as  an 
ordinary  storage  battery,  to  put  it  mildly,  is  a 
weighty  mechanism,  the  inventor  has  deemed  it 
best  to  leave  the  cells  on  the  ground,  and  feed 
the  current  to  the  motor  on  the  ship  through  a 
cable.  We  must  not  be  critical,  though;  the 
ship  is  doubtless  doing  all  it  was  ever  intended 
to  do,  and  as  a  curiosity  it  will  probably  be  the 
means  of  relieving  the  public  of  many  spare 
quarters. 


The  last  meeting  of  the  American  Institute 
of  Electrical  Engineers  was  devoted  exclusively 
to  a  discussion  of  the  proposed  unit  of  self-in- 
duction, the  henry.  An  abstract  of  the  discus- 
sion appears  elsewhere  in  this  issue.  It  will  be 
remembered  that  at  a  previous  meeting  the  com- 
mittee appointed  to  fix  the  value  presented  its 
report  in  which  it  recommended  that  the  prac- 
tical unit  of  10°  absolute  units  of  inductance  be 
retained.  The  discussion  developed  the  fact 
that  not  all  the  members  of  the  institute  shared 
the  views  of  the  committee.  The  definition  of 
the  unit  as  a  length  expressed  in  centimeters  was 
attacked,  and  it  was  asserted  that  it  should  be 
defined  in  terms  of  the  counter  electromotive 
force  in  "legal"  or  "practical"  units,  as  might 
be  decided.  It  was  also  questioned  whether 
Prof.  Henry  was  actually  the  discoverer  of 
self-induction.  It  was  also  thought  that  action 
by  the  institute  was  unwise,  inasmuch  as  it  lacked 
the  power  to  induce  the  fraternity  to  employ 
the  new  unit.  The  report  was  finally  adopted. 
A  great  many  points  were  brought  out  which  were 
of  more  than  ordinary  interest;  the  entire  dis- 
cussion, in  fact,  is  well  worthy  a  perusal. 


The  delay  in  organizing  the  electrical  de- 
partment of  the  world's  fair  has  caused  much 
anxiety  in  the  minds  of  those  most  deeply  in- 
terested in  the  success  of  this  branch.  It  was 
expected  that  the  initial  steps  would  be  taken 
a  month  ago  and  the  department  would  be 
thoroughly  organized  by  this  time,  but  the  first 
step  in  this  direction  has  yet  to  be  taken.  There 
is  no  good  reason  why  the  electrical  section  was 
not  opened  with  the  beginning  of  the  new  year. 
It  has  been  repeatedly  pointed  out  that  there 
will  be  no  necessity  for  appointing  an  ex- 
pensive staff  of  experts  and  clerks  for  some 
time  to  come,  but  there  should  be  some  one  em- 
powered to  look  after  the  interests  of  this  im- 
portant department.  At  the  meeting  of  the 
commissioners  last  Saturday  Director-General 
Davis  said  he  wanted  to  organize  six  depart- 
ments at  oncc,and  the  questlonof  appropriating 
sufficient  funds  for  the  expenses  of  these  de- 
partments was  referred  to  a  committee.  It  is 
understood  that  one  of  the  departments  will  be 
the  electrical  section  and  that  the  director-gen- 
eral will  make  the  appointment  of  the  chief 
electrician  as  soon  as  he  is  assured  of  the  appro- 
priation. The  necessity  of  taking  prompt  ac- 
tion in  this  matter  should  be  fully  impressed 
upon  the  commissioners.     The  success   of   this 


department,  like  all  others,  will  depend  largely 
on  the  confidence  which  the  action  of  the  man- 
agers inspires  in  manufacturers  and  inventors. 
In  order  to  arouse  universal  interest  in  this 
branch  the  directors  must  show  that  they  under- 
stand what  will  be  required  and  display  a  readi- 
ness to  meet  all  demands. 


That  carbon  dioxide  may  be  employed  as 
a  fire  extinguisher  is  well  known;  but  the  idea 
of  its  special  application  to  telephone  exchange 
conflagrations  is,  perhaps,  somethingof  a  novelty. 
In  another  column  is  presented  a  description 
of  an  apparatus  designed  for  service  in  case  of 
a  switch-board  fire.  The  mechanism  of  the  ex- 
tinguisher is  simple.  A  tank  in  which  the  gas 
is  quickly  manufactured  on  demand,  and  a  hose 
by  which  the  latter  may  be  applied,  constitute 
the  equipment.  By  the  use  of  such  an  appara- 
tus the  water  hose  may  be  left  idle,  and  the 
fire  extinguished,  it  is  stated,  by  the  gas  alone. 
.Anyone  who  has  ever  inspected  the  back  of  a 
switch-board  in  one  of  our  large  city  exchanges 
will  appreciate  what  a  great  amount  of  damage  a 
little  water  might  do.  The  advantages  of  an 
efficient  extinguisher  in  which  water  is  not  em- 
ployed will,  therefore,  be  apparent. 


The  terrible  explosion  at  the  mammoth  col- 
liery at  Greensburg,  Pa.,  last  week  which  caused 
the  death  of  over  100  miners,  was  precipitated  in 
all  probability  by  the  use  of  unguarded  lamps. 
The  mine  was  supposed  to  be  entirely  free  from 
gas,  and  for  this  reason  was  regarded  as  one  of 
the  safest  in  the  coal  district.  The  miners, 
therefore,  did  not  use  safety  lamps.  No  one 
survived  to  relate  any  of  the  circumstances  of 
the  explosion,  but  it  is  supposed  that  a  miner 
struck  an  unexpected  pocket  of  gas  and  his 
naked  lamp  precipitated  the  fearful  calamity. 
The  fact  that  the  explosion  was  due  to  the  use 
of  unprotected  lights  has  led  to  a  discussion  of 
the  present  unsafe  methods  of  illumination.  It 
is  urged  that  if  the  electric  light  were  generally 
employed  the  probability  of  such  catastrophes 
would  be  exceedingly  remote.  The  legislature 
of  Pennsylvania  has  appointed  a  commission  to 
inquire  into  the  horror,  and  it  is  not  unlikely 
that  laws  relating  to  the  use  of  open  lamps  will 
be  adopted.  It  is  stated  that  miners  are  not  in- 
clined to  use  safety  lamps  unless  they  are  con- 
vinced there  is  actual  danger.  They  prefer  to 
use  an  open  lamp,  as  it  gives  better  illumina- 
tion. But  the  severest  code  of  mining  laws 
will  not  protect  miners  if  they  are  reckless  or 
ignorant.  It  is  suggested  in  view  of  these  con- 
siderations that  the  illumination  should  be  such 
that  all  the  lights  will  be  controlled  by  a  re- 
sponsible operator  entirely  apart  from  the  min- 
ers; in  other  words  that  electric  light  should  be 
adopted.  Unquestionably  the  present  careless, 
dangerous  methods  should  be  discarded  and  a 
modern  system  substituted.  As  the  matter  is 
one  of  vast  importance  the  following  extract 
from  the  Philadelphia  Times  is  presented  as 
bearing  on  the  question.  Speaking  of  the  em- 
ployment of  electric  light  it  says:  "The  ex- 
periment has  been  made  in  several  instances 
and  so  far  no  explosions  have  occurred  in  mines 
thus  lighted.  Electricity  was  first  introduced 
in  the  Shawnee  mines  of  Hocking  Valley  nearly 
two  years  ago.  This  system  of  lighting  is  now 
in  vogue  in  a  score  of  coal  mines  in  this  country 
and  seems  to  have  become  almost  universal  in 
the  iron  and  copper  regions  of  Lake  Superior. 
While  it  is  not  impossible  that  explosions  might 
occur  in  mines  lighted  solely  by  electricity 
from  imperfect  insulation  or  the  breaking  of 
incandescent  lamps,  yet  the  fact  that  no  acci- 
dents of  this  kind  have  occurred  in  the  mines 
in  which  the  experiment  has  been  tried  is 
strongly  in  its  favor.  Apart  from  the  fact  that 
insulated  wires  and  incandescent  lamps  afford 
no  point  of  contact  between  the  explosive  gases 
and  the  fatal  spark  that  renders  them  destruc- 
tive to  human  life,  the  placing  of  the  entire  busi- 
ness of  lighting  the  mines  in  charge  of  a  single 
agency  independent  and  apart  from  the  miners 
themselves  would  be  a  great  advantage.  Those 
who  are  interesting  themselves  in  legislation 
for  the  protection  of  miners  will  do  well  to 
give  the  subject  of  doing  away  with  all  lights 
in  the  hand  of  the  miners  themselves  serious 
consideration." 
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Chicago    Electric  Club   and    the  World's 
Fair. 

The  Chicago  Electric  club  has  for  some  time 
had  the  matter  of  appointing  a  committee  on  the 
World's  Fair  under  consideration,  and  a  meet- 
ing of  the  board  of  managers  was  called  for 
January  19  to  take  action  on  the  matter,  but 
owing  to  the  absence  of  several  of  the  managers 
from  town,  the  meeting  wiS  postponed  until 
February  2.  In  the  meantime,  however,  a  re- 
quest came  from  Consulting  Er.gineer  Gottleib 
of  the  World's  Columbian  Exposition,  that  a 
committee  of  the  club  be  appointed  as  the  con- 
strue, ion  department  desired  the  benefit  of 
advice  and  suggestions  immediately.  A  special 
meeting  of  the  board  of  managers  was,  there- 
fore, called  for  January  30,  and  prompt  action 
was  taken.  Two  committees  were  appointed, 
the  first  being  a  large  and  representative  com- 
mittee as  originally  intended  by  the  managers. 
The  second  committee,  which  was  appointed  at 
the  suggestion  of  the  consulting  engineer,  was 
also  named  at  this  meeting.  The  first  com- 
mittee was  composed  of  the  following  named 
gentlemen:  B.  E.  Sunny,  chairman.  F.  S. 
Terry,  W.  A.  Kreidler,  C.H.  Wilmerding,  F.  S. 
Gorton,  F.  W.  Gushing,  F.  E.  Degenhardt,  W. 
J.  Buckley,  C.  H.  Wilson,  Alexander  Kempt,  C. 
E.  Gregory,  W.  J.  Chalmers,  M.  A.  Knapp,  C.  A. 
Brown,  J.  P.  Barrett,  F.  B.  Badt.  This  com- 
mittee will  be  permanent,  and  from  its  members 
will  be  appointed  from  time  to  time  such  smaller 
committees  as  are   needed    to  do   special  work. 

The  committee  to  consult  with  Engineer 
Gottlieb  is  composed  of  the  following  mem- 
bers: B.  E.  Sunny,  chairman,  F.  S.  Terry,  W. 
A.  Kreidler,  C.  H.  Wilmerding,  F.  S.  Gorton,  F. 
W.  Gushing,  F.  E,  Degenhardt,  F.  B.  Badt. 
This  latter  committee  met  with  Engineer 
Gottlieb  in  the  office  of  Chief  of  Construction 
Burnham,  for  the  first  time,  on  Tuesday  last. 

It  is  the  understanding  that  the  electrical 
commissioner  shall  be  an  active  member  of  any 
and  all  of  the  smaller  committees  which  may  be 
appointed  from  time  to  time  from  the  large 
general  World's  Fair  committee  to  do  special 
work,  providing  of  course  he  is  a  member  of 
the  club. 


Opposed  to  Telephone  Wires. 

An  interesting  case  has  been  begun  in  New 
York  City  as  a  result  of  the  recent  storm. 
Judge  Ingraham  of  the  Supreme  Court,  upon 
the  application  of  Mary  K.  Sprague  of  182 
West  End  avenue,  has  granted  an  injunction 
restraining  the  Metropolitan  Telephone  & 
Telegraph  company  from  erecting  or  maintain- 
ing poles  or  wires  in  Seventy-third  street,  be- 
tween West  End  avenue  and  the  Boulevard, 
and  on  West  End  avenue,  between  Seventy- 
third  and  Seventy-fourth  streets.  Mrs.  Sprague 
isthe  wife  of  Frank  J,  Sprague,  formerly  vice- 
president  of  the  Sprague  Electric  Railway  & 
Motor  company,  consulting  engineer  of  the  Edi- 
son General  Electric  company.  Mr.  Sprague 
says  that  the  poles  of  the  defendant  are  20 
inches  in  diameter  at  the  base,  and  70  feet  high, 
and  have  17  cross  arms,  each  of  which  carries 
ten  wires. 

These  are  serious  obstructions,  he  says,  to 
light  and  air,  and  one  of  them  stands  in  front  of 
his  wife's  house  on  the  corner  of  West  End  ave- 
nue and  Seventy-third  street.  He  is  afraid  it 
will  fall,  as  it  was  cracked  and  warped  by  the  re- 
cent storm,  which  leveled  to  the  ground  all  of 
the  poles  on  the  street,  from  the  Boulevard  to 
■VVest  End  avenue.  One  of  these  poles  dam- 
aged the  residence  of  D.  S.  Lament,  and  an- 
other fell  across  the  stoop  of  W.  L,  'I'renholm. 
Still  another  injured  the  Rutgers  Church.  The 
poles  which  remain  are  being  propped  up,  and 
the  company  proposes  to  use  them  again.  Mrs. 
Sprague  objects,  contending  that  the  wires 
should  be  put  underground. 


Improved      Tesia     Alternating     Current 
Motor. 

Among  the  various  forms  of  alternating  current 
motors  invented  by  Nikola  Tesia  is  one  which  is 
constructed  as  follows:  A  field  core  is  built  with, 
say,  four  poles,  between  which  is  mounted  an 
armature  that  is  generally  wound  with  closed 
coils.  On  two  of  the  opposite  poles  of  the  field 
primary  coils   are  wound,  which   are   connected 


up  in  the  main  circuit.  On  the  same  cores  are 
also  wound  secondary  coils,  which  are  closed 
through  coils  on  the  other  pair  of  poles.  In 
this  motor  when  an  alternating  current  is  caused 
to  pass  through  the  primary  coils  it  energi- 
zes directly  one  set  of  poles  and  induces  cur- 
rents in  the  secondary  coils,  which  act  to  ener- 
gize the  other  poles;  but  the  phases  of  the  cur- 
rent in  the  secondary  coils  may  differ  in  time 
from  those  of  the  primary  current,  and  hence  a 
rotation  or  shifting  of  the  poles  is  effected  that 
imparts  rotation  to  the  motor. 

In  the  motors  constructed  in  accordance  with 
this  principle  two  energizing  circuits  are  brought 
into  inductive  relation  in  the  motor  itself — 
that  is  to  say,  the  secondary  currents  which 
energize  one  set  of  the  field-cores  are  induced 
in  the  motor  itself,  and  the  employment  of  an 
external  induction  device  is  thus  avoided.  The 
operation  of  these  motors,  however,  is  depend- 
ent upon  the  existence  of  a  certain  difference 
of  phase  between  the  currents  in  the  primary  and 
secondary  coils.  To  obtain  a  dfference  of 
phase  or  lag  that  is  suited  to  working  conditions 
is  the  specific  object  of  the  construction  em- 
ployed in  the  present  case. 

Referring  to  the  cut  let  A  designate  the  field 
magnet  of  a  motor,  built  up  of  sections  or 
plates.  £  C  are  polar  projections  upon  which 
the  coils  are  wound.  Upon  one  pair  of  these 
poles,  as  C,  are  wound  primary  coils  Z>,  which 
are  directly  connected  to  the  circuit  of  an  alter- 
nating-current generator  G.  On  the  same  poles 
are  also  wound  secondary  coils  F  which  are 
connected  with  other  coils  £,  which  surround 
the  poles  JSB.  The  current  in  both  primary  and 
secondary  coils  in  such  a  motor  will  lag  behind 


vVWWW ^ 

R 

IMPROVED   TESLA   .ALTERNATING   CURRENT   MOTOR. 

the  impressed  electromotive  force;  but  to  secure 
a  proper  difference  in  phase  between  the  primary 
and  secondary  currents  themselves  the  resist- 
ance of  the  circuit  of  the  secondary  is  increased 
and  its  self-induction  is  reduced  as  much  as  prac- 
ticable.This  action  is  obtained  by  using  for  the 
secondary  circuit,  particularly  in  the  coils  £, 
wire  of  comparatively  small  diameter  and  having 
but  few  turns  around  the  cores;  or  some  con- 
ductor of  higher  specific  resistance  such  a;  Ger- 
man silver  is  used.  Thus  the  self-induction  of 
the  secondary  is  kept  down  and  its  resistance 
increased  with  the  result  of  decreasing  the  la;^ 
between  the  impressed  electromotive  force  and 
the  current  in  the  primary  coils,  and  increasing 
the  difference  of  phase  between  the  primary 
and  secondary  currents. 


Rapid  Transit  for  New  York. 

Never  before  in  the  history  of  New  \'ork  was  the  pros- 
pect for  rapid  transit  so  bright  as  at  the  present  time.  The 
advocates  of  the  numerous  projects  under  consideration 
and  the  people  generally  wereencou'-aged  by  the  announce- 
ment that  the  Stewart  bill  had  passed  the  third  reading  in 
the  senate  at  Albany,  and  was  immediately  approved  by 
the  assembly  and  governor.  The  remarkable  spectacle  of 
the  whole  thirty-two  senators  agreeing  upon  a  vote  on  the 
final  passage  of  the  bill,  was  presented. 

Public  meetings  have  been  held  to  advocate  immediate 
steps  toward  securing  improved  service.  A  memorial 
to  the  legislature  was  adopted  by  citizens  of  Harlem  in 
which  their  grievances  were  noted  and  their  demands  con- 
cisely expressed.  The  memorial  says:  "The  temperof  the 
people  of  New  York  is  aroused  upon  this  subject,  and  they 
will  not  tolerate  further  delay.  They  re(|uirc  :  First,  That 
all  the  existing  modes  of  rapid  transit  be  improved  in  every 
feasible  way,  so  that  such  immediate  and  temporary  relief 
as  is  possible,  may  be  had.   'I'hey  further  require  that  your 


honorable  body  shall  enact  such  legislation  as  may  be 
needed." 

As  a  result  of  the  evening's  enthusiasm  a  resolution  was 
offered  and  adopted  providing  for  the  formation  of  a  Rapid 
Transit  League,  to  be  composed  of  "citizens  from  every 
part  of  the  city,  irrespective  of  party  afifiliations,  for  the 
common  benefit  of  the  community."  Jordan  L.  Mott  was 
named  as  president  and  Charles  H.  Cronan  secretary  of 
the  league,  and  all  citizens  were  invited  to  join  and  co-op- 
erate. The  agitation  will  be  kept  up  until  rapid  transit  in 
fact  as  well  as  in  name  is  secured. 

The  Henning  Rapid  Transit  company.  New  York  has 
been  incorporated,  with  a  capital  of  $140,000.  Its  scheme 
for  rapid  transit  is  an  underground  one.  with  a  route  to 
begin  near  the  Hamilton  Ferry,  Brooklyn,  and  proceed  to 
the  East  River;  thence  by  tunnel  under  the  river  and  under- 
ground to  the  city  to  the  southwestern  corner  of  West- 
chester Township,  and  then  to  intersect  One  Hundred  and 
Fifty-fifth  street  and  Eighth  avenue  by  means  of  a  branch 
road.  The  road  as  projected  will  be  about  fourteen  miles 
long.  The  directors  are  Benjamin  S.  Hennirg.  Grinnell 
Burt,  Richard  Muser,  William  E.  Bond  and  Otto  Andreee, 
Jr.  =.^^==^= 

The  Chemistry  of  Electrolysis.^ 

By  Wm.  H    Dopp. 

To-Dight  we  are  to  consider  the  subject  of  the  chemistry 
of  electrolysis.  In  regard  to  the  treatment  of  the  subject, 
I  will  say  that  at  a  meeting  of  the  executive  committee  of 
the  society,  it  was  decided  that  some  at  least  of  the  papeis 
for  discussion  should  be  of  an  elementary  character,  and  I 
promised  that  what  I  had  to  say  on  the  subject  of  the  chem- 
istr)'  of  electrolysis  would  be  of  that  eltmentary  nature. 
The  subject  has  one  advantage,  in  that  some  of  the  great- 
est lights  of  modern  science  have  devoted  a  great  deal  of 
time  and  attention  to  it;  chief  amorg  them  JNIichael  Fara- 
day, Sir  Humphrey  Davy,  Sir  \\'m.  Thomson,  and  others 
have  given  this  subject  such  thorough  study,  I  am  sure  you 
will  all  absolve  me  if  I  use  the  language  of  these  men.  be- 
cause there  is  really  nothing  original  to  be  said  on  the  sub- 
ject. 

In  the  first  place,  it  will  be  well  for  us  to  get  a  clear 
idea  as  to  what  is  meant  by  a  chdiiiical  change.  I  take 
some  iron  and  some  sulphur  and  mix  them,  and  produce  a 
result  looking  different  from  either.  As  the  sulphur  is  de- 
cidedly yellow,  and  iron  is  a  sort  of  bluish  gray,  this  mix- 
ture is  a  totally  different  article,  in  appearance  at  any  rate. 
Yet  that  we  have  nothing  but  the  mixture  of  iron  filings 
and  sulphur,  is  shown  by  this  very  simple  experiment;  we 
take  off  the  iron  filings  by  means  of  a  magnet,  and  by  care- 
ful manipulation  it  is  possible  to  separate  the  sulphur  and 
the  iron  completely.  Or  we  may  take  a  little  of  this  mix- 
ture and  dissolve  out  the  sulphur.  I  will  use  fcr  this  pur^ 
pose  the  ordinary  solvent  used  by  shoemakers  in  dissolving 
gutta  percha, — bisulphide  of  carbon,  which  is  a  solvent  of 
sulphur.  You  will  see  the  iron  filings  gathering  in  the 
lower  psrt  of  the  test  tube  here,  and  the  murky  solution 
above,  showing  the  iron  filings  separated.  We  can  go  to 
work  in  a  slightly  dilTerent  manner,  and  make  the  separa- 
tion by  another  method.  I  have  here  nothing  more  than  a 
little  alcohol,  and  its  effect  upon  the  mixture,  as  you  will 
observe,  is  that  we  ge^  the  iron  filings  at  the  bottom  and 
the  sulphur  in  suspension.  Sulphur  is  not  dissolved  by 
alcohol,  and  this  is  a  purely  physical  separation.  I  might 
just  as  well  have  taken  a  quantity  of  water,  only  water  is 
not  quite  so  pleasant  to  handle  as  alcohol,  since  the  iron 
will  begin  to  rust.  ^Ve  might  take  the  sulphur  and  iron 
mixture  and  separate  them  by  centrifugal  force,  or  by  sim- 
ply an  air  blast,  the  lighter  particles  being  driven  on  while 
the  heavier  particles  of  iron  would  drop.  Now,  this  is 
nothing  more  nor  less  than  a  simple  physical  mixture. 

I  will  now  try  to  show  ycu  the  difference  between  a 
physical  mixture  and  a  chemical  combination.  Into  the 
crucible  which  I  have  here.  I  will  pour  some  of  this  mixture 
of  iron  and  sulphur.  As  soon  as  it  gets  hot  we  shall  get  a 
combination,  and  it  will  be  totally  different  from  what  we 
have  been  getting  in  the  simple  mixture, — a  result  which  is 
neither  iron  nor  sulphur,  but  a  combination  of  the  two, 
ordinary  sulphide  of  iron,  or  as  it  is  known  in  mineralogy, 
iron  pyiites.  It  has  also  the  fanciful  name  of  'fool's 
gold,"  because  it  very  frequently  crystaMzes  in  a  yellow 
crystal  often  mistaken  by  the  ignorant  for  gold.  This 
substance  is  totally  different;  from  the  mixture  of  its  con- 
stituents no  amount  of  action  of  the  magnet  will  make  any 
difference  in  it;  bisulphide  of  carbon  has  no  effect  upon  it; 
nor  would  there  beany  effect  produced  if  I  should,  as  I 
did  with  the  mixture  of  iron  filings  and  sulphur,  try  to 
separate  them  by  simply  mixing  them  with  alcohol  and  al- 
lowing the  heavier  particles  to  settle  first. 

Generally  speaking,  in  physics,  we  deal  with  single  sub- 
stances, and  their  relations  to  the  different  forces  of  nature 
or  difftrent  forms  of  energy.  In  chemistry  wc  deal  with 
the  reaction  or  interaction  of  one  substance  upon  another. 
That  is  a  general  statement,  however,  and  must  be  more  or 
less  modified.  The  main  facts  of  chemistry  you  must  take 
on  trust  to  night.  The  chief  facts  and  doctrines  of  chem- 
istry, I  will  have  to  allude  to.  however,  so  far  as  they  re- 
late to  some  of  the  definitions  that  we  use  in  chemical 
science.  And  let  me  remark  here  that  all  modern  science 
is  founded  primarily  upon  clear  and  precise  definition,  and 
upon  close  and  accurate  observation  and  experiment; 
these  two  things  are  absolutely  necessary.  Therefore  we 
must  be  careful  to  make  a  clear,  accurate  and  precise 
definition  of  every  term  that  we  use.  In  the  first  place, 
we  use  the  term  element,  and  by  that  term  in  chemistry, 
we  mean  any  substance  which  can  not  with  our  present 
knowledge,  be  reduced  to  any  simpler  form.  There  are 
substances  to-day  regarded  as  elements  that  may  possibly 
be  compounds, — notably  the  larger  portion  of  the  atmos- 
phere, the  gas  nitrogen.  Many  chemists  believe  that  ni- 
trogen is  actually  a  compound,  and  not  an  element.  We 
have  so  far,  however,  been  unable  to  reduce  it  to  anything 
simpler,  and  therefore  we  still  regard  it  as  an  element. 

Now,  in  regard  to  the  chief    doctrines    of    chemistry,  I 
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shall  allude  to  only  oiie  or  two  We  have  also  the  terms 
theory,  hypothesis  and  speculation.  A  scienti6c  specula- 
tion pays  no  particular  regard  to  facts  and  experiments.  It 
simply  is  a  supposition  of  what  might  be.  It  may  not  be 
supported  by  any  facts.  We  can  say,  for  instance,  that 
the  idea  that  all  substances  are  at  bottom  one,  is  a  scien- 
tific speculation;  though  we  have  no  facts,  really,  to  base 
such  a  statement  or  idea  upon.  When  we  obtain  a  certain 
amount  of  knowledge,  acquired  by  experiment  and  observa- 
tion, we  may  formulate  a  statement  as  to  what  we  suppose 
to  be  the  relationship  of  these  facts,  and  consider  this 
statement  a  working  hypothesis,  or  working  supposition. 
Then  we  will  try  to  determine  whether  other  facts  will 
correspond  with  this  hypothesis  or  supposition.  After  this 
hypothesis  has  been  satisfied  by  a  great  many  facts — and 
especially  if  we  are  enabled  to  predict  certain  facts  which 
are  not  yet  known,  and  then  discover  these  facts  by  experi- 
ment.— we  call  it  a  theory  When  we  get  one  stage  farther, 
■when  v.e  feel  absolutely  certain  that  we  are  correct  as  far 
as  we  go,  then  we  call  it  a  doctrine. 

Now  then,  the  chief  doctrine  of  chemistry  is  in  the  first 
place,  that  al'  substances  are  composed  of  minute  particles, 
which  in  themselves  are  indivisible.  These  particles  are 
known  as  atoms.  Furthermore,  each  atom  has  a  definite 
weighs.  As  to  size  we  know  nothing;  its  size  may  be  vari- 
able Besides  having  a  definite  weight,  we  know  also  that 
the  atoms  always  combine  in  a  certain  definite  proportion, 
though  some  of  these  proportions  are  not  as  yet  quite  ac- 
curately determined.  For  instance,  if  you  look  over  your 
text  books  on  chemistry,  you  will  find  that  oxygen  is  given 
as  having  a  combining  or  atomic  weight  of  1  5  96  whereas 
some  ten  or  twenty  years  ago  it  was  always  given  as  16. 
This  change  is  due  to  nothing  more  nor  less  than  the  fact 
that  we  have  had  more  accurate  experiments  since  the 
original  determination;  it  does  not  vitiate  the  statement  at 
all  that  oxygen  will  always  combine  in  a  certain  definite  pro- 
portion with  every  other  substance.  Further,  if  it  does  not 
combine  in  this  simple  proportion  of  16 — I  shall  use  round 
numbers— it  will  combine in'some  even  multiple  of  16,  say 
32,  or  possibly  64  or  48;  but  it  never  combines  in  half  of 
16.  In  other  words,  if  we  have  a  compound  in  which  the 
ratio  of  the  two  elements  is  i  to  i^,  we  know  that  it  is 
not  possible  to  exist  except  in  that  ratio,  but  must  exist  in 
the  ratio  of  2  to  3.  For  instance  we  have  a  compound 
known  as  oxide  of  iron,  2  particles  of  iron  and  3  of  oxy- 
gen Fe-i  0-^ox  the  sesqui  oxide,  as  it  is  called.  There  we 
know  that  there  must  be  at  least  two  atoms  of  iron  and 
three  of  oxygen.  As  it  may  seem  to  you  that  I  am  mak- 
ing a  pretty  strong  statement  when  I  say  we  knoio,  it  may 
be  proper  for  me  to  say  a  word  as  to  the  character  of  the 
evidence  on  which  we  make  these  statements.  It  is  ex- 
actly of  the  same  nature  as  would  be  the  ca'e  if  you  should 
go  into  your  pantry  at  home  and  find  that  some  of  the  sup- 
plies had  disappeared.  _We  will  suppose  you  find  certain 
marks  very  evidently  the  footprints  of  mice  You  would 
not  hesitate  a  moment  in  attributing  your  loss  to  mice. 
Supposing,  however,  you  did  not  find  any  footprints. 
Then  you  would  have  to  make  an  experiment.  You  per- 
haps would  put  some  bait  there  and  watch.  Next  day, 
perhaps,  you  will  find  your  footprints;  then  you  would  put 
a  trap  perhaps,  and  might  catch  your  mou  e.  Now  that 
is  the  same  evidence  as  is  used  in  all  scientific  investiga- 
tion, only  in  the  latter  case  we  must  sift  out  the  errors, 
and  repeat  experiment  after  experiment,  until  every  fact 
is  substantiated  by  thousands  or  perhaps  tens  of  thousands 
of  separate  experiments. 

Thus,  we  take,  as  I  have  said,  for  granted,  that  all  sub- 
stances are  composed  of  atoms,  that  these  atoms  combine 
in  certain  definite  proportions,  and  that  when  any  one 
substance  combines  in  more  than  one  combination,  that 
combination  contains  it  always  in  some  simple  multiple  of 
its  original  combining  proportion. 

There  is  another  tact  in  chemistry  which  I  must  men- 
tion, and  that  is  the  doctrine  of  chemical  equivalence,  or 
valency.  We  take  as  our  unit,  the  gas  hydrogen,  one  of 
the  constituents  of  water,  and  as  far  as  our  knowledge 
extends  the  lightest  substance.  An  atom  of  hydro- 
gen weighs  i;  and  hydrogen  being  taken  as  i,  oxygen  will 
weigh  lO.  But  one  atom  of  hydrogen  is  not  sufficient  to 
saturate  one  of  oxygen;  it  takes  two  atoms  of  hydrogen  to 
saturate  one  of  oxygen;  it  takes  three  atoms  of  hydrogen 
to  saturate  one  of  nitrogen.  In  fact,  we  have  some  ele- 
ments which  would  represent  six  atoms  of  hydrogen. 
Therefore,  we  say  the  equivalence  or  valency  of  an  element 
is  I,  2,  3,  4,  5  or  f),  according  to  the  circumstances.  Again 
oxygen  has  an  equivalence  or  valency  of  2,  and  is  termed  a 
dyad  element.  I  shall  not  speak  of  any  further  ones,  as 
I  simply  want  to  call  your  attention  to  the  principle,  be- 
Ciusc  it  bears  directly  upon  the  theory  of  chemical  decom- 
position by  the  electric  current.  We  have,  then,  thus  far, 
seen  the  distinction  between  a  simple  m'xture  and  a  com- 
pound. 

Next  let  us  see  if  we  can  find  a  few  facts  in  regard  to 
chemical  action.  We  have  so  far  had  simply  a  combi- 
nation Now  I  want  to  show  you  a  decomposition  produced 
simply  by  the  action  of  heat.  I  have  here  a  solution  of 
plilinum,  a  compound  of  platinum  chlorine,  which  is 
readily  decomposed  l>y  heat  Under  the  effect  of  the  heat 
I  think  you  can  see  the  little  spicules  of  metal.  In  this 
experiment  platinum  is  usually  deposited,  not  as  a  coherent 
metal,  but  as  a  black  deposit;  and  in  the  electrical  decom- 
position of  the  solution,  it  is  also  usually  deposited  ae  a 
fine  powder,  or  platinum  black.  We  have  seen  from  this 
experiment  that  it  is  po.saible  to  produce  chemical  decom- 
position by  the  action  of  heat.  In  all  chemical  changes — 
in  all  chemical  action — there  is  a  redistribution  of  energy, 
and  that  energy  is  sometimes  absorbed  and  sometimes  set 
free.  Energy  is  usually  sot  free  in  chemical  combinations, 
and  generally  is  absorbed  in  chemical  decompo.sitions.  To 
effect  this  decomposition  of  the  platinum  I  required 
heat;  in  this  flame  the  chemical  action  sets  the  energy 
free  in  the  form  of  heat  There  arc  three  forms  in  which 
Ihs  liberation  of  energy  appears:  Heat,  light  and  elec- 
tricity. 

\  have  here  a  very  hot  flime,  and  here,  a  substance 
w'lich   thoic   of  you  who   are  interested  in   photography 


are  acquainted  with.  It  is  nothing  but  a  little  powder  of 
magnesium,  a  substance  which  will  probably  liberate  a 
greater  amount  of  light  in  proportion  to  the  heat  than  any 
other.  We  have,  then,  secondly  by  chemical  action  the 
liberation  of  light  Third,  we  have  energy  liberated  as  in 
this  battery  here;  you  have  just  seen  chemical  decomposi- 
tion by  heat;  and  in  the  photographic  film  light  is  the 
active  agent.  We  shall  next  proceed  to  chemical  decom 
position  by  electricity,  which  is  the  principal  subject  of  to- 
night's discussion.  All  that  I  have  said  thus  far  has  been 
preliminary  to  this  subject,  in  order  that  we  might  have  a 
better  understanding  of  it.  In  electrical  decomposition, 
we  find  that  certain  elements  always  appear  at  a  certain 
pole  of  the  battery,  or  at  a  certain  electrode,  as  Michael 
Faraday  cal'ed  it.  He  gave  the  term  "ions,"  or  travelers, 
to  the  elements,  and  the  term  "electrodes"  to  the  termin- 
als, or  what  were  formerly  called  "poles"  of  the  generator. 
He  called  the  terminal  by  which  the  current  entered,  the 
"anode;"  the  one  by  which  it  passed  out,  the  "cathode." 
At  the  cathode,  metals  all  appear;  at  the  anode,  the  non- 
metals  always  appear.  Hydrogen  gas,  which  is  consid- 
ered by  all  chemists  as  a  metal,  also  appears  at  the  cathode. 
Sir  Humphry  Davy  startled  the  world  by  an  experiment 
which  I  shall  try  to  repeat.  I  have  in  this  vessel  a  solution 
of  the  common  sulphate  of  soda.  Here  I  have  nothing 
but  water;  and  in  this  vessel  there  is  nothing  but  water. 
They  are  simply  tinted  by  a  little  tincture  of  litmus,  which 
has  the  peculiar  property  of  being  changed  by  the  action  of 
an  acid  to  a  red,  and  by  the  action  of  an  alkali  to  a  blue.  Now, 
having  turned  on  the  electric  current,  you  will  notice  that 
those  at  the  end  are  beginning  to  change  in  tint,  while  the 
center  one  does  not  change.  The  interesting  fact  in  this 
experiment  is  that  the  central  substance  is  not  changed. 
The  acid  appears  in  the  third,  having  passed  from  the 
first,  through  the  center  one,  without  showing  any  effect 
in  the  latter.  Under  the  action  of  the  current,  then,  the 
acid  passing  in  one  direction,  and  the  alkali  in  the  other, 
there  is  no  effect  on  the  one  intervening,  so  far  as  the  acid 
properties  are  concerned;  in  other  words,  the  effect  is 
masked.  That  experiment  created  quite  a  sensation  when 
first  exhibited  by  Sir  Humphry  Davy.  The  explanation 
is,  however,  that  there  must  be  a  series  of  particles  of  the 
same  nature  from  one  end  to  the  other:  otherwise  electrical 
decomposition  is  impossible.  There  is  no  doubt  that 
these  pieces  of  asbestos  which  you  see  running  across  carry 
quite  a  little  of  the  sulphate  of  soda  into  the  second  cup. 
and  a  little  over  into  the  third  and  we  must  have  a  com- 
plete series  of  molecules  or  particles  of  sulphate  of  soda 
from  one  side  to  the  other,  otherwise  we  could  not  produce 
any  action  whatever.  This,  then,  is  the  principle  of  the 
action  of  the  current,  the  electro-transfer  of  elements. 
Those  elements  always  travel  in  opposite  directions  with 
reference  to  each  other,  and  always  in  the  same  direction 
with  reference  to  the  direction  of  the  current,  the  metal  and 
hydrogen  always  appearing  at  the  cathode;  the  non-metal, 
or  acid,  always  appearing  at  the  anode.  Michael  Faraday 
investigated  perhaps  more  thoroughly  than  any  other  ex- 
perimenter the  action  of  the  electric  current  in  chemical 
decomposition;  and  in  fact,  most  of  the  experiments  that  we 
have,  standard  experiments,  are  really  due  to  him.  He 
established  two  laws  of  electro-chemical  action.  First 
that  of  definite  electro  chemical  action.  In  other  words, 
he  proved  beyond  a  question  that  a  current  of  a  certain 
strength  will  always  produce  a  certain  amount  of  decom- 
position, no  more,  no  less,  in  a  given  time.  A  certain 
amount  of  hydrogen  can  be  set  free  by  a  current  of  a  certain 
strength  in  one  minute;  a  certain  amount  of  oxygen  can  be 
set  free,  a  certain  amount  of  metal  can  be  deposited,  so 
much,  and  no  more.  Moreover,  he  showed,  secondly, 
that  if  you  pass  a  current  consecutively  through  three  or 
four  more  solutions,  each  element  is  deposited  only  in 
direct  proportion  to  its  combining  or  atomic  weight.  But 
elements  which  represent  two  atoms  of  hydrogen  are  not 
deposited  in  their  full  combining  weight,  but  just  one-half 
their  combined  weight.  For  instance,  for  every  one  grain 
of  hydrogen  that  is  liberated  in  decomposition,  only  eight 
grains  of  oxygen  are  liberated,  about  32  grains  of  copper, 
and  about  35}^  grains  of  chlorine  gas.  Sulphur,  if  lib- 
erated, is  liberated  also  only  one-half  its  combining  weight, 
it  being  again  an  element  which  represents  two  atoms  of 
hydrogen. 

I  have  here  some  pieces  of  apparatus  which  I  think  will 
show  what  I  wish  to  illustrate.  I  have  in  this  voltameter 
ordinary  muriatic  acid;  in  the  other  I  have  slightly  acid- 
ulated water.  Under  the  action  of  the  current  which  I 
apply  you  will  notice  an  accumulation  of  gas  The  object  of 
this  experiment  is  to  prove  that  under  all  circumstances 
the  same  amount  of  the  same  element  is  liberated  when  we 
have  the  same  strength  of  current  acting  for  the  same 
length  of  time.  Secondly,  that  there  is  this  electro-chemi- 
cal equivalent  of  which  I  spoke.  There  is  another  fact, 
which  our  text  books  generally  ignore;  that  is,  that  ittakes 
a  certain  electromotive  force  to  produce  decomposition. 
One  element  of  Daniell  or  one  cup  of  gravity  will  not  de- 
compose water.  We  must  have  at  least  two  cells  of 
Uaniell  battery  or  gravity  battery  in  order  to  decompose 
water.  Toe  reason  for  this  is  well  known,  and  was 
probably  first  thoroughly  investigated  by  Joule.  Tore- 
capitulate,  the  elements  of  the  chemistry  or  e'ectrolysis 
are: 

1st.  That  under  all  circumstances,  each  element 
appears  at  a  certain  one  of  the  electrodes,  the  meta's,  and 
hydrogen,  at  the  cathode,  the  non-metals,  acids,  etc.,  at 
the  anode. 

2d.  The  elements  travel  through  the  intervening 
space  between  the  c'cctrodes,  in  opposite  directions,  and 
do  not  leave  any  record  of  their  presence  iix  clemcnls  in 
that  transfer;  the  e'cctro-transfer  of  the  e'ements  is  imper- 
ceptible in  the  body  of  the  li(]uid,  as  you  have  seen  from 
this  cxperimentof  Sir  Humphrey  Davy. 

3d      \Vc  have  a  definite   electro-chemical   action  from  a 
current  of  a  definite  strength  in  a  given  time. 
4th.     We  have  electrochemical  equivalents. 
5th.     It  lequires  a  certain  minimum  e'cctromotivc   force 
to  produce  decomposition. 


Electricity  in  Mining.' 

With  the  development  of  the  electrical  system  for  the 
transmission  of  energy,  the  assistance  which  is  offered  in 
providing  cheaper  pDwer  in  mining  work  was  quickly 
realized  by  engineers,  and  within  the  past  two  years  so 
many  electric  power  plants  have  been  installed  at  mines, 
not  only  in  the  United  States  but  also  in  England  and  on 
the  Continent,  that  they  have  already  ceased  to  be  a 
novelty,  as  the  pages  of  the  En^i^im^i-  and  Mining  Journal 
testify.  So  successful  have  these  plants  been  that  their 
early  promise  of  effecting  a  revolution  in  the  mining  in- 
dustry in  many  places  seems  not  unlikely  to  be  fulfilled. 

Already,  it  is  stated,  in  the  colleries  where  electric 
tramways  and  the  very  efficient  electric  coal  cutters  have 
been  introduced,  the  cost  of  mining  has  been  very  material- 
ly reduced,  while  in  many  metal  mines  electrically  driven 
hoisting  engines,,  located  far  underground,  have  made  per- 
fectly easy  much  work  hitherto  attended  with  difficulty 
and  great  expense. 

Aside  fron  thos;  in  the  coil  mines,  the  mining  plants  so 
far  set  up  have  been  in  a  measure  incomplete,  for  many 
difficulties  peculiar  to  mine  work  could  be  studied  and 
overcome  only  in  actual  practice.  The  driving  of  pumps 
underground  was  one  of  the  early  applications  of  electric 
motors,  but  the  invention  of  a  practical  electrically  driven 
percussion  drill  was  long  an  unsolved  problem. 

In  the  electrical  system  of  power  transmission  the  ad- 
vantages which  make  it  peculiarly  valuable  in  mining  opera- 
tions, and  which  are  afforded  by  no  other  system,  are 
found  in  its  practically  unlimited  flexibility  and  the  facility 
with  which  it  may  be  divided;  while  a  utilization  of  as  much 
as  70  to  So  per  cent,  of  the  motive  power  has  been  attained, 
and  in  some  cases  this  is  greater  than  that  of  any  other 
method  of  transmission.  In  such  cases  as  shops,  where 
there  are  many  machines  doing  intermittent  work,  the  fact 
has  been  well  established  that  it  is  more  economical  to  use 
a  separate  electric  motor  for  each  machine,  and  have  all 
these  take  their  power  from  a  central  dynamo  driven  by  a 
steam  engine,  than  to  .  drive  Hnes_  of  shafting  direct  from 
the  steam  engine,  as  has  heretofore  been  the  universal  cus- 
tom. 

For  comparatively  short  distances  in  direct  lines  the 
wire  rope  transmission  is  undoubtedly  tha  more  economical, 
butit  is  only  under' favoirable  conditions  that  it  is  applica- 
ble. As  an  agent  for  the  trans  naission  of  power  under- 
grouad  electricity  is  unrivaled.  We  have  been  practically 
confined,  hitherto,  for  this  purpose  to  steam  and  com- 
pressed air,  which  are  necessarily  expensive,  and  the  use 
of  steam  is  obviously  objectionable  underground. 

It  is  for  two  purposes,  chiefly,  that  electricity  has  most 
efficiently  aided  the  mining  engineer,  viz:  the  long-distance 
transmission  of  power  above  ground,  rendering  possible  the 
utilization  of  cheap  sources,  such  as  waterfalls  or  the  waste 
heat  from  coke  ovens,  aid  the  short-distance  transaiission 
of  power  underground,  superseding  steam  and  even  com- 
pressed air. 

The  possibility  of  bringing  all  necessary  power  direct  to 
the  mine  from  one  source,  perhap?  a  waterfall  several 
miles  away,  over  a  rugged  or  mountainous  country,  re- 
gardless of  weather,  by  means  of  copper  wires,  and  using 
electric  motors  for  operating  winding  engine,  rock  breaker, 
jigs,  fans,  etc.,  on  the  surface  and  for  pumps,  diamond  or 
percussion  drills,  winze  hoists,  underground  haulage,  etc., 
while  at  the  same  tim;  illuminating  levels  and  stopes,  is 
certainly  an  alluring  prospect  to  the  miner,  and  one  which 
it  seems  probable  miny  will  realize  before  long. 

At  the  present  time  there  are  in  use  eleciiric  hoisting 
engines,  rotary  and  plunger  pumps,  ventilating  fans,  loco- 
motives for  haulage,  coal  cutters,  coal  borers  and  diamond 
drills.  All  these  machines  are  of  well  known  and  com- 
monly used  types,  simply  adapted  for  combination  with  the 
electric  motor,  which  replaces  the  steam  engine. 

Among  recent  inventions  are  the  percussion  drills  and 
pumps  of  the  electro  magnetic  reciprocating  type,  in  which 
the  energy  is  given  to  a  plunger  by  means  of  the  attraction 
and  repulsion  caused  by  a  current  II  awing  alternately 
through  one  of  a  pair  of  solenoids.  These  machines  have 
not,  as  yet,  come  into  general  use,  nor  have  they  had  a 
thorough  trial  in  practice. 

Besides  the  efficiency  and  lle-xibility  of  the  system  of 
electric  power  transmission,  its  safety  and  reliability  are 
important  considerations.  There  are  three  dangers  to  be 
'apprehended  from  the  use  of  large  electrical  currents  in 
mines;  the  danger  of  fire  from  short  circuits,  overheating 
of  wires  anl  sparking  machines,  the  danger  of  shocks  re- 
ceived by  men  at  work  in  the  mine,  and  the  danger  of  fail- 
ure of  apparatus  to  work  properly  at  critical  times.  With 
proper  safeguards  and  careful  construction,  these  dangers 
may  be  entirely  eliminated;  but  the  history  of  electric  light- 
ing in  all  its  details  of  cheap  and  incapible  machinery,  un- 
scientific and  criminally  reckless  line  work,  mu5t  not  be 
repeated  in  mining  installations,  where  a  failure  of  any 
part  of  the  system  means  so  much  greater  liability  of 
serious  accident. 

All  wires  in  mines  should  be  insulated  in  the  best  possi- 
ble manner,  and  should  be  so  arranged  as  to  be  readily 
accessible  to  inspection  and  repair.  This  is  even  more 
important  in  underground  workings  than  upon  the  surface, 
as  in  the  former  wires  arc  almost  certain  to  be  in  damp 
places  and  frequ  mtly  subjected  to  acid  waters.  It  is  a 
temptation,  which  has  been  yielded  to  in  some  cases,  to 
use  old  wire  ropes  as  the  return  cable;  but  whenever  such 
an  uninsulated  line  is  used,  the  danger  of  short  circuits  is 
considerably  increased.  All  wires  should  be  of  ample 
size  and  everywhere  protected  by  proper  cutouts,  while 
motors  should  always  be  of  such  size  as  never  to  b.;  called 
upon  to  perform  an  excessive  .amount  of  wjrk,  under 
which  conditions,  if  propiirly  cared  for,  sparking  is  not  to 
be  apprehended. 

Large  amounts  of  pjwer  from  remote  sources,  will  nec- 
essarily hi  tranimitteJ  at  high^Mtage,  but  underground 
no  current  at  greater  pressure  than  -o-y  volts  should  at 
prcseit  be  p:rmitted,  and  we  notice  in  many  initallations 
a  tendency  to  use  n^  more  than  250  volts,     With  currents 
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.of  no  greater  potential  than  these,  experts  are  agreed  that 
there  is  no  danger  whatever  to  human  life. 

The  reliability  of  electric  apparatus  has  been  sufficiently 
demonstrated.  The  fact  that  street  railway  motors,  than 
which  none  are  subjected  to  more  severe  usage,  make  a 
daily  mileage  as  great  as  the  railway  locomotive,  with  much 
less  care  and  attention  and  so  small  an  e.xpense  for  repairs, 
as  figures  have  shown,  may  be  accepted  as  proof  of  it. 

Neither  the  electric  generator  nor  the  motor  is  a  compli- 
cated piece  of  machinery;  and  no  class  of  apparatus  re- 
sponds more  quickly  to  sudden  demands  upon  it.  or  gives 
quicker  indications  of  being  out  of  order,  or  is  quicker  re- 
paired in  the  event  of  temporary  derangement. 

With  the  present  year  we  look  for  a  great  increase  in  the 
number  of  electric  mining  plants  in  the  coal  and  metal 
mines,  especially  where  now  wasted  waterfalls  can  be  used 
for  motive  power. 

Inductance   and    Its  Proposed  Unit,  the 
Henry. 

At  the  last  meeting  of  the  American  Institute  of  Elec- 
trical Engineers,  January  20,  A.  E.  Kennelly's  paper  on 
"Inductance  and  its  Proposed  Unit  the  Henry,"  and  the 
report  of  the  committee  on  the  proper  value  of  the  Henry, 
were  discussed  at  considerable  length.  The  report  of  the 
committee,  which  appeared  in  the  last  number  of  the 
Western  Electrician,  was  read  by  Prof.  Francis  B. 
Crocker. 

In  the  discussion  Prof.  Crocker  said  that  there  was  au- 
thority for  spelling  the  plural  of  the  proposed  unit  "henrys" 
inasmuch  as  it  was  derived  from  a  proper  name  The 
definition  in  terms  of  other  units  was  to  be  settled,  he  said, 
by  scientific  usage.  It  could  be  defined  in  terms  of  the 
second  and  ohm,  or  in  terms  of  the  counter-electromotive 
force  and  rate  of  change  of  current. 

Dr.  Cary  T.  HirTCHiNSON,  who  opened  the  discussion, 
said  he  did  not  think  there  could  be  any  doubt  whatsoever 
as  to  the  approximate  value  of  this  unit.  It  ought  to  be 
10^  absolute  units;  but  whether  it  should  be  exactly  that,  or 
only  approximate  to  it,  was  another  question.  He  said  the 
whole  thing  hinged  on  what  meaning  the  committee  intend 
the  word  '"practical'' to  have.  If  by  the  practical  unit  is 
meant  the  unit  corresponding  to  the  ohm,  and  which  is  an 
even  multiple  of  the  C.  G.  S.  unit;  then  it  would  have  one 
value.  If,  however,  by  the  "practical  unit"  you  mean  that 
value  which  will  fit  the  ordinary  equation  of  induction,  of 
which  Obm's  law  is  only  a  special  case,  the  unit  would  have 
another  value.  In  other  words,  the  unit  of  current  in  the 
electromagnetic  system  is  defined  absolutely;  the  legal 
ohm.  or  whatever  unit  of  resistance  is  chosen,  is  arbitrarily 
defined,  and  its  relation  to  the  ohm  is  determined  experi- 
mentally. The  unit  of  electromotive  force  is  deduced  from 
Ohm's  law.  Now  the  unit  of  induction  might  be  defined 
as  ten  to  the  ninth  power  C.  G.  S.  units,  or  it  might  be 
defined  as  that  value  which  will  make  true  the  equation 
dC 

'■C+L-a;='E. 

The  two  values  will  not  coincide  at  all,  for  the  simple 
reason  that  the  ordinary  unit  of  resistance  is  not  the  ohm. 
It  is  not  what  is  called  the  "true  ohm,"  although  I  think 
"trueohm"  is  a  misnomer.  The  Paris  Conference  in  1889 
recommended  lo'^  centimeters,  and  named  it  "quadrant."' 
The  British  association  adopted  both  the  value  and  the 
name.  Professors  Ayrton  and  Perry  very  vigorously  main- 
tained that  the  unit  'o  be  used  by  practical  men  must  have 
the  value  wliich  makes  that  equation  of  induction  true, 
which  would  be  approximately  .9977X10".  I  think  the 
definition  in  terms  of  the  centimeter  is  unfortunate,  for  the 
reason  that  its  length  is  purely  artificial,  and  is  so  only  on 
account  of  the  "suppressed  dimension.''  The  definition 
should  be  in  terms  of  the  phenomenon;  that  is  the  counter- 
electromotive  force,  expressed  in  terms  to  suit  the  C.  G.  S. 
unit  "practical''  or  "legal,"  as  may  be  decided. 

Dr.Hutchinson  thought  that  Ihc  designation  "Henry"  was 
a  rather  unfortunate  one  for  a  unit  in  that  it  was  such  a  com 
mon  name  It  was  different  in  this  respect  from  the  names 
of  the  distinguished  men  employed  in  designating  other 
units.  He  thought  Prof.  Henry  should  be  honored,  and 
honored  greatly,  but  he  did  not  know  that  it  was  strictly 
true  that  he  was  the  discoverer  of  the  bare  fact  of  self  in- 
duction. It  had  been  recently  shown  that  in  1803  Vassal! 
Eandi  discovered  the  increase  of  the  spark  on  breaking  the 
circuit  with  increased  length  of  wire.  He  also  thought 
that  the  institute  was  assuming  a  great  deal  of  authority  in 
settling  the  matter.  He  thought  that  in  the  determina- 
tion of  a  matter  in  which  international  consent  was  essen- 
tial delegates  from  foreign  societies  should  act  in  connection 
with  the  institute. 

Townsend  Wolcott  said  in  the  course  of  his  re- 
marks: "In  his  paper  on  Inductance  and  iis  Pro- 
posed Unit,  the  Henry."  Mr.  Kennelly  remarks:  'It 
may  be  well  to  notice  that  inductance  is  only  convention- 
ally and  perhaps  not  essentially  a  length.'  He  then  quotes 
some  remarkable  statements  of  Prof.  Rucker  on  this  point, 
remarkable  in  showing  the  amount  of  misapprehension 
which  exists  among  scientific  men  regarding  so  simple  a 
subject  as  the  theory  of  the  dimensions  of  physical  units. 

"Inductance  is  not  a  length;  there  is  no  room  for  a 
perhaps,  regarding  that  question.  To  be  sure  the  mi'f  of 
inductance  has  the  dimensions  of  the  iniif  of  length  in  the 
electro-magnetic  system  of  units,  but  then  in  the  electro- 
static system  it  has  the  dimensions  LT.  Is  there  any 
more  intimate  association  between  the  electro-magnetic 
system  of  units  and  the  actual  physical  quantities  which 
they  represent,  than  between  the  electro-static  system  and 
the  same  physical  quantities?  If  not,  it  behooves  some 
learned  professor  to  cudgel  his  brain  over  the  question 
whether  inductance  is  really  the  reciprocal  of  an  accclera 
tion  or  whether  it  is  more  likely  the  reciprocal  of  a  velocity 
(a  quantity  of  the  nature  of  a  slowness,  as  one  of  said 
learned  gentlemen  once  remarked;,  multiplied  by  a  time.' 
A  slowness  multiplied  by  a  time  must  be  awfully  slow — 
too  slow  I  fear  for  this  audience,  so  I  will  say  no  more 
about  it. 

"If  inductance   really  were  a  length,  not  only  ought  wc 


to  be  able  to  measure  it  by  some  of  the  methods  of  meas- 
uring length,  but  it  would  be  absurd  to  encumber  our 
nomenclature  with  a  new  name  for  an  old  unit.  We  should 
by  all  means  stick  to  quadrant,  or  centimeter  as  the  case 
might  be. 

"If  Mr.  Kennelly's  or  Prof.  Rucker's  mind  is  disturbed 
by  the  fact  that  magnetic  permeability,  although  a  physi- 
cal property  of  matter,  has  no  dimensions  with  respect  to 
length,  mass  and  time,  I  would  call  their  attention  to  the 
fact  that  this  is  so  only  in  the  electro-magnetic  system, 
while  in  the  electro-static  system  the  dimensions  are  those 
of  the  inverse  square  of  a  velocity,  or  if  they  so  prefer,  the 
square  of  a  slowness." 

Mr.  Wolcott  believed  that  the  value  of  the  henry  should 
be  10^  absolute  units.  The  criticism  that  the  volt  was  too 
small  he  thought  very  weak.  Pie  said,  "I  have  never 
heard  a  bridge-builder  complain  that  a  foot  is  too  small  a 
unit  because  he  builds  bridges  several  thousand  feet  long. 
I  have  never  heard  any  one  complain  that  the  dollar  is  too 
small  a  unit  because  he  can't  express  his  bank  balance  in 
less  than  five  or  even  seven  figures.  In  fact,  we  already 
have  a  larger  legal  unit,  the  eagle,  but  no  one  uses  it." 

"In  the  first  place  I  would  suggest  that  the  committee 
define  clearly  what  the  henry  is  to  be  the  unit  of.  It  is 
ordinarily  called  the  unit  of  self-induction,  but  the  term 
'self-induction'  includes  more  and  less  than  the  quantity 
which  is  to  be  expressed  in  henrys.  It  is  a  general  term 
denoting  all  the  phenomena  due  to  the  creation  of  lines 
of  force  in  a  coil  through  which  a  variable  current  is  tlow- 
ing.  Thus  we  have  the  e.  m.  f.  due  to  self-induction,  the 
lag  due  to  self  induction,  the  work  due  to  self-induction, 
the  coefficient  of  self  induction,  etc..  etc.,  any  oneof  which 
the  henry  might  be  the  unit  of,  and  of  only  one  of  them 
is  it  the  unit;  namely  the  coefficient  of  self-induction.  But 
the  definition  of  the  henry  as  the  unit  of  the  coefficient  of 
self-induction  is  objectionable  for  a  reason,  which  though 
technical,  appears  just  as  cogent.  A  coefficient  is  a  num- 
ber, a  multiplier,  and  can  have  no  unit  except  unity.  A 
coefficient  is  not  a  quantity  that  can  be  measured  or  weighed, 
it  is  simply  a  ratio.  All  things  considered  it  appears  best 
to  call  the  henry  'the  unit  of  inductance,'  a  term  sug- 
gested I  believe  by  Fleming  and  used  by  Mr.  Kennelly  in 
his  paper.  In  the  next  place  it  would  be  well  to  define  ex- 
actly what  this  term  'inductance'  means,  Fleming  using 
the  ordinary  term  L  to  denote  inductance. 

"There  is  another  consideration  in  favor  of  adopting 
as  the  unit  of  inductance  10^  the  absolute  unit,  which  I  have 
not  heard  mentioned,  and  that  is  the  fact  that,  in  equations 
involving  inductance  along  with  other  electrical  quantities, 
we  may  perform  directly  all  the  algebraical  operations  with- 
out having  to  change  the  value  of  L. 

"There  is  another  consideration  bearing  on  this  subject, 
whose  effect  it  is  hard  to  predict  at  the  present  time.  That 
is  the  variation  in  the  value  of  the  permeability  of  iron 
and  steel.  This  variation  will  cause  the  values  of  the 
henrys  obtained  by  means  of  the  first  and  third  of  those 
three  equations  to  be  different.  Taking  L  as  the  ratio  of 
the  electromotive  force  of  self  induction  to  the  time  rate  of 
change  of  the  current,  we  will  get  for  this  particular  trans- 
former nine  henrys.  Taking  the  third  definition,  half  of 
the  magnetic  energy  of  self-induction  divided  by  the  cur- 
rent, we  get  in  this  particular  transformer  something  less 
than  one  henry.  l-xactl\' what  that  means  I  have  not  been 
able  to  make  out  as  yet.." 

Mr  Crockek;  In  regard  to  the  unit  of  inductance  be- 
inga  question  of  length,  I  did  not  suppose  that  there  was 
any  question  in  the  mind  of  any  one  who  had  spent  more 
than  a  month  or  two  studying  electricity,  as  to  the  fact  that 
these  dimensions  are  arbitrary  to  a  great  extent,  and  differ 
with  each  system,  but  we  have  adopted  the  electro  mag- 
netic system,  and  we  never  use  the  electro- static  system 
and  are  not  likely  to  use  it.  Therefore  it  does  give  a  cer- 
tain importance  to  the  dimensions  of  the  unit  being  always 
expressed  in  terms  of  that  system,  and  are  always  likely 
to  be,  and  a  thousand  years  hence  these  dimensions  will 
probably  be  the  dimensions  of  the  system  Furthermore 
the  language  of  the  leport  which  I  presume  brought  forth 
this  criticism  simply  states  that  to  to  the  9th  power  abso- 
lute units  of  induction,  shall  express  a  length  equal  to  one 
earth's  quadrant,  which  is  certainly  a  fact,  and  it  was  given 
more  to  show  why  it  was  called  a  quadrant,  in  other  words 
to  cover  the  subject  as  far  as  possible.  But,  however  arbi- 
trary the  dimensions  of  the  unit — and  if  you  use  that  word 
you  know  simply  what  ttie)'  mean — that  thty  are  not  abso- 
lute, but  will  change  with  the  system,  as  we  are  not 
likely  to  change  the  system,  why,  the  dimensions  are  not 
likely  to  change.  As  :o  the  question  of  definition.  I  think 
that  is  a  very  important  matter.  In  regard  to  the  first  ques- 
tion that  Dr.  Hutchinson  mentioned  as  to  how  the  value  of 
the  unit  will  be  affected  by  the  variations  in  the  value 
of  the  ohm  or  volt;  that  will  take  care  of  itself.  Ulti- 
mately, 1  presume,  the  volt  will  be  the  correct  volt, and  the 
ohm  will  be  the  correct  ohm,  and  in  that  case  the  unit  of 
self-induction  will  be  the  correct  unit.  In  o:her  words  all 
the  practical  units  will  gradually  undergo  a  perfecting  pro- 
cess, and  when  any  one  of  them  is  improved  by  experi- 
mental determinations  they  will  all  improve. 

In  regard  to  the  importance  of  the  unit  of  inductance, 
and  the  whole  matter  of  self-induction,  I  believe  that  it 
will  be  used  nearly  as  much  as  resistance,  and  that  the  unit 
of  inductance  will  in  the  future  have  perhaps  very  nearly 
as  many  uses  as  ohms. 

The  question  of  exactly  what  the  unit  applies  to— what 
the  conception  sliall  be  aside  from  its  value — a  definition  of 
that  I  think  is  also  very  important.  The  co-efficient  of 
self-induction  of  course  is  the  ordinary  idea.  But  that  is 
defined  in  terms  of  a  unit  change  of  current  in  a  unit  time. 
Now,  as  a  matter  of  fact,  supposing  we  have  ten  units 
change  of  current  in  a  unit  time,  then  wc  have  ten  times 
the  selfinduction.  The  co-efficient  will  be  no  greater, 
though.  If  we  have  a  certain  clectro-niagtict  and  wc  dis- 
charge it,  we  take  out  ten  amperes  of  current,  and  cause 
ten  amperes  of  current  to  cease  flowing  in  one  second. 
The  actual  self-induction  would  be  that  due  to  the  change 
of  current,  ten  amperes  in  one  second.  The  coefficient 
of  self-induction  would  be  calculated  from  a  change  of  cur- 


rent of  one  unit  in  one  second.  Therefore  you  might  say 
that  you  have  the  co-efficient  of  self-induction  and  the  ac- 
tual self-induction  in  any  given  case.  It  is  entirely  possi- 
ble that  you  might  have  a  variation  of  a  tenth  of  an  ampere 
in  a  second,  but  the  coefficient  of  self  induction  would  be 
that  due  to  the  unit  change  of  current  in  a  unit  time.  I 
think  the  distinction  between  the  coefficient,  which  is  a 
special  case  due  to  a  unit  change,  or  a  unit  variation  of 
current  in  a  unit  time,  is  one  thing,  and  the  actual  self-in- 
duction in  any  given  case,  which  may  be  ten  units  of 
change  or  a  tenth  of  a  unit,  is  another  thing.  That  is  usu- 
ally more  important  than  the  coefficient  of  self-induction, 
because  that  is  what  we  actually  get.  The  coefficient  of 
self-induction  is  what  we  might  get  if  we  had  a  certain  rate 
of  change — a  special  case  and  not  the  particular  case  that 
we  have  in  hand.  That  has  not  been  pointed  out,  I  think 
very  distinctly.  The  coefficient  of  self-induction  is  usually 
spoken  of  as  the  most  important  thing.  The  actual  self- 
induction  is  I  believe  very  much  more  important  than  the 
coefficient  of  self-induction.  Of  course  you  can  obtain  the 
actual  self-induction  by  multiplying  the  coefficient  of  self- 
induction  by  the  particular  change  that  takes  place  in  a 
given  case.  In  regard  to  the  question  of  whether  Henry  is 
entitled  to  the  credit  of  this  discovery,  which  Dr.  Hutch- 
inson questioned.  I  would  say  that  the  reference  by  Mr. 
Lockwood  in  his  paper  last  May,  was  evidently  due  to  a  dis- 
covery which  was  very  vague  indeed;  whereas  if  you  look 
back  to  Henry's  publications  which  I  have  done,  you  will  ■ 
see  that  he  distinctly  observed  the  phenomenon  of  self-in- 
duction and  distinctly  gives  the  name,  not  self  induction, 
but  that  the  action  was  one  of  the  current  on  itself,  show- 
ing that  he  not  only  observed  the  phenomenon,  but  knew 
what  it  was  due  to,  and  gave  the  interpretation  to  it,  and 
practically  named  it.  That  is  when  the  actual  discovery 
took  place  The  mere  observation  of  a  phenomenon  that 
is  not  understood  is  hardly  a  discovery. 

A.  E.  Kennelly:  A  very  important  matter  is  the 
question  of  how  that  unit  shall  be  defined.  If  we  had 
DO  iron  it  would  be  very  simple,  because  all  those  three 
definitions  of  induction,  the  definition  by  which  we 
refer  it  to  back  electromotive  force  the  definition  by 
which  we  refer  it  to  the  total  number  of  lines  of  force 
through  the  circuit  and  the  definition  which  defines  it 
in  terms  of  the  energy  accumulated  in  the  circuit 
through  induction,  would  all  be  one  and  the  same 
thing  in  terms.  But  unfortunately  in  dealing  with  iron  we 
come  across  a  difficulty.  Mr.  Crocker  has  said  that  he 
thinks  the  definition  with  regard  to  back  electromotive 
force  is  the  one  which  conveys  most  clearly  and  most  ef- 
fectually the  nature  of  inductance.  I  have  the  honor  to 
differ  from  Mr.  Crocker  in  this  belief.  When  I  see  a  coil 
I  can  imagine  the  number  of  linkages  with  that  coil,  and 
more  readily  estimate  in  this  way  its  inductance  than  I 
could  by  forming  a  conception  of  its  counter  electromotive 
force  with  change  of  current.  This  is  however,  only  a 
matter  of  opinion.  But  there  is  this  advantage,  that  the 
method  of  referring  inductance  to  the  number  of  lines 
linked  with  a  coil  is  one  which  is  very  fundamental  and 
simple.  It  does  not  require  any  recourse  to  the  dideren- 
lial  calculus,  as  the  others  do,  because  the  time  rate  of 
change  has  to  be  defined  as  the  instantaneous  time  rate  and 
not  the  time  rate  in  any  actual  period  elapsed.  You  must 
define  the  back  electromotive  force  as  at  the  instant  and 
not  in  any  definite  thousandth  of  a  second,  or  hundredth 
of  a  second  that  has  passed  by.  Xow  have  thernfore  a  lan- 
guage which  savors  of  the  differential  calculus,  and  it  is 
surely  important  that  all  of  our  definitions  should  be  of 
the  simplest  possible  nature  when  we  are  dealing  with 
terms  to  be  employed  practically.  Apart  from  that  it  is 
essential  that  the  definition  should  embrace  all  those  dif- 
ferences which  are  met  with  in  piactical  measurements. 
If  you  take  a  coil  with  iron  in  it  and  you  measure  its  induc- 
tance with  a  very  feeble  current  you  will  get  a  compara- 
tively large  inductance,  because  the  permeability  of  the 
iron  at  that  moment  is  high  and  if  you  measure  it  with  a 
secohmeter  the  inductance  you  will  get  will  be  a  compara- 
tively large  one,  because  you  measure  indirectly  the  total 
effect  of  passing  those  lines  in  and  out,  and  the  back  elec- 
tromotive force  of  that  on  the  circuit.  But  when  you  come 
to  use  a  strong  current  you  will  get  relatively  a  smaller  in- 
ductance because  you  are  saturating  the  iron  up  and  you 
are  not  getting  in  pioporlion  to  the  current  anything  like 
the  same  number  of  lines  in  and  out  of  the  coil  and  the  re- 
sult is  that  the  appaient  inductance  of  the  coil  will  be  less. 
It  does  not  matter  which  definition  you  employ,  it  will  not 
help  you.  It  does  not  help  you  if  you  express  it  in  the 
first  defintion,  or  the  seconi  or  third.  Yi  u  will  be  hope- 
IfSily  entangled  and  the  results  will  be  meaningless  unless 
you  specify  the  conditions  of  the  test;  even  the  measure- 
ment will  dilTcr  with  the  particular  form  of  apparatus  em- 
ployed, etc.  The  only  hope,  as  it  appears  to  mc,  is  to 
specify  that  inductance  shall  be  expressed  by  any  of  those 
three  definitions,  and  then  to  say  that  the  inductance  with 
iron  has  to  be  referred  to  the  inductance  that  would  exist 
without  the  iron  by  the  use  either  of  the  specified  con- 
ditions of  the  test,  or  of  the  specified  conditions  of  the 
iron. 

C.  O.  Mailloux  said;  "Inductance  has  been  defined  as 
the  product  of  a  length  by  a  permeability,  with  the  as- 
sumption that  the  pei  mcabilily  is  unity.  Now  I  can  con- 
ceive that  we  might  express  the  inductance  of  the  product 
of  two  factors,  one  of  which  is  a  coefficient  simply  whether 
wc  regard  it  as  representing  Iciv^tli  or  anything  else  (we 
might  if  we  prefer  call  it  a  Icui^tk  factor  or  coefficient;)  the 
other  factor  being  what  I  might  term  the  'mean  effective 
permeability.'  Since  the  permeability  undergoes  a  series 
of  variations  when  the  current  rises  from  zero  to  the  upper 
limits  or  maximum  value  reached  in  the  given  cycle,  we 
have  a  series  of  values  to  consider.  By  integrating  the  curve 
of  the  permeabillity  plotted  with  respect  to  the  current  (pref- 
erably) or  with  rcspc-ct  to  the  time  (which  would  amount 
to  the  same  thing)  we  can  arrive  at  the  mean  effective  value 
of  the  permeability  for  the  cycle  of  current  (or  time)  passed 
through.  If  wc  multiply  this  mean  value  by  the  length 
factor  we  have  the  mean  effective  value  of  the  inductance. 
Now  I  submit  that  what  wc  usually  get  when  we  measure 
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inductance  is  in  reality  the  product  of  those  two  factors. 
Unfortunately  we  do  not  have  the  means  of  separating 
them,  unless  we  regard  the  length  coefficient  as  the  induc- 
tance value  that  would  be  obtained  if  the  iron  were  removed 
from  the  magnetic  circuit;  and  regard  the  other  factor  (the 
mean  effective  permeability)  as  the  factor  indicating  how 
many  times  the  inductance  is  increased  when  the  iron  is 
present. 

"We  know,  as  Mr.  Kennelly  has  just  incidentally  stated, 
when  we  confine  ourselves  to  low  currents,  we  obtain  by 
measurement  a  higher  value  for  the  inductance.  A  refer- 
ence to  the  curve  just  referred  to  of  permeability 
as  a  function  of  the  current  will  explain  this  readily,  because 
the  factor  I  call  the  mean  effective  permeability  has  under 
these  circumstances  a  greater  (mean)  value;  whereas, 
when  the  iron  is  carried  at  each  cycle,  to  a  higher  degree  of 
saturation  by  using  stronger  currents  in  the  measurements 
the  mean  value  of  the  inductance  will  be  much  smaller.  I 
do  not  attach  so  much  importance  to  our  being  able  to  sep- 
arate the  two  (constituent)  factors  of  the  mean  effective  in- 
ductance. The  principal  thing  needed  is  a  value  for  the 
inductance  which  can  be  treated  as  if  it  were  constant  for 
a  whole  cycle,  or  a  whole  period,  and  which  will  reconcile 
theoretical  ideas  with  practical  requirements.  I  see  no  dif- 
ficulty in  this  way  of  approaching  the  question.  I  think  it 
clears  some  points,  as  it  may  be  useful  as  a  step  toward 
defining  the  kind  of  inductance  which  we  actually  dealwith 
in  practice;  for  as  I  have  intimated,  our  ordinary  methods 
of  measuring  inductance  give  us  a  mean  effective  value 
which  we  then  treat  as  if  it  were  constant.  This  mean 
value  must  of  necessity  vary  according  to  the  limits  between 
which  the  permeability  varies  under  the  conditions  of  meas- 
urement." 

Prof.  Crocker  said  he  thought  it  would  be  a  great 
mistake  to  define  the  henry  in  terms  of  legal  volts  and 
ohms  or  whatever  may  be  involved  in  the  definition  at  the 
present  time,  making  it  necessary  to  change  that  dimen- 
sion at  some  future  date,  and  thus  bring  about  all  the  in- 
finite annoyance  caused  by  the  changing  of  the  definition 
of  the  ohm  every  little  while 

Charles  Steinmetz:  When  you  take  into  considera- 
tion the  fact  that  this  term  inductance  will  ba  used  mainly 
for  explaining  and  calculating  the  phenomena  of  alternat- 
ing currents,  then  the  suggestions  that  Mr.  Mailloux  made 
— the  introduction  of  this  "effective  value"  of  inductance 
— I  suppose  will  be  found  more  useful  than  even  the  true 
analytical  term,  inductance.  Indeed,  I  cannot  consider  the 
choice  of  the  name  "effective"  as  a  happy  one,  because 
that  suggests  something  of  square  root  of  a  mean  square, 
and  this  value,  which  Mr.  Mailloux  means,  is  not  the 
squire  root  of  the  mean  square  of  the  different  values  of 
inductance  during  the  magnetic  cycle,  but  it  is  in  reality 
very  nearly  the  inductance  forthat  value,  which  corresponds 
to  the  maximum  magnetization  used,  and  therefore  I  would 
prefer  another  name,  which  is  not  so  liable  to  be  misunder- 
stood, for  instance  "resulting  inductance."  If  the  current 
and  also  the  magnetism  can  be  supposed  to  follow  strictly 
the  sine  law,  then  this  "resulting  inductance"  is  exactly 
that  value  of  inductance  corresponding  to  the  maximum 
current  and  maximum  magnetization  used.  But  if  the  cur- 
rent does  not  follow  quite  exactly  the  law  of  harmonic 
waves,  but  is  an  ordinary  alternating  machine  current, 
then  this  resulting  inductance  of  Mr.  Mailloux  will  never- 
theless be  so  near  the  inductance  for  maximum  magnetiza- 
tion, that  with  the  usual  instruments  a  difference 
can  hardly  be  detected,  at  least  not  so  far 
as  my  experience  goes ;  and  I  had  occasion 
sion  to  make  a  great  number,  I  believe  over  a  thousand 
determinations  of  this  value  of  self-induction,  and  of  the 
work  consumed  by  hysteresis,  over  a  very  large  range,  up 
to  values  where  the  bysteretsic  loss  amounted  to  more  than 
a  thousand  watts,  and  X  always  found  the  value  of  induc- 
tance very  near  the  value  previously  calculated  for  the 
maximum  magnetization  of  the  cycle,  so  near  the  slight 
differences  which  I  found — less  than  5  per  cent — I  can 
very  well  attribute  to  the  errors  of  observation,  to  the  in- 
constancy of  speed  of  the  steam  engine,  etc. 
The  report  was  adopted. 


Telegraph  Suit. 


An  Albany  dispatch  says:  The  Court  of  Appeals  handed 
down  a  decision  in  the  case  of  T.  W.  Pearsall  against  the 
Western  Union  Telegraph  company,  affirming  the  judg- 
ment of  the  lower  court  in  favor  of  the  plaintiff.  This  was 
an  action  to  recover  damages  for  the  alleged  negligence  of 
the  defendant  in  failing  accurately  to  transmit  a  telegraphic 
message  from  Great  Neck,  Long  Island,  to  New  York. 
On  July  31,  18S4,  some  person,  on  behalf  of  the  plaintiff, 
delivered  to  a  telegraph  operator  at  the  station  of  the  Long 
Island  Railroad  at  Great  Neck,  without  prepayment,  a 
message  for  transmission  to  New  York,  addressed  to  "T. 
W.  Pearsall  &  Co.,"  telling  them  to  buy  1,000  shares  of 
Western  Union.  This  message  was  written,  not  upon  one 
of  the  printed  blanks  of  the  company,  but  on  an  ordinary 
sheet  of  note  paper  with  no  conditions  whatever  printed 
thereon.  'I"he  message  was  delivered  at  the  place  directed 
and  paid  for.  but  the  words  "&  Co."  had  bten  omitted, 
the  address  reading  simply,  "T.  W.  Pearsall."  No  person 
in  the  office  of  the  firm  possessed  authority  to  open  a  mes- 
s.igc  thus  addressed,  consequently  the  telegraph  remained 
unopened  until  Mr  Pearsall  arrived.  In  the  meantime  the 
price  of  Western  Union  had  gone  up  and  when  the  plain- 
tiff purchased  the  stock  on  his  return  to  the  city  he  had  to 
pay  a  higher  rate  than  if  it  had  been  purchased  at  the  lime 
he  telegraphed.  He  sued  for  the  airiount  represented  by 
the  advance  in  price,  recovered  judgment,  and  the  Court 
of  Appeals  now  affirms  the  judgment. 


The  electric  railway  at  Quincy,  III.,  was  stirted  Jan^ 
uary  i,  and  is  operating  .successfully.  The  Thomson- 
Houston  system  is  employed.  Thirteen  cars  arc  operated, 
and  the  system  includes  eleven  and  one  half  miles  of  track. 
The  construction  work  was  done  by  Woodbrldgc  &  Turner 
of  New  York. 


CORRESPONDENCE. 


New  York  Notes. 

New  York,  Jan.  31. — The  vigorous  attack  on  the  trol- 
ley system  of  electric  traction  since  the  Board  of  Electrical 
Control  decided  in  its  favor  for  the  "Huckleberry"  road  is 
making  it  somewhat  doubtful  whether  the  consent  of  the 
property  owners  along  the  line  can  be  obtained. 
It  is  said  that  many  residents  and  property 
owners  who  at  first  seemed  to  favor  the  sys- 
tem have  changed  their  minds.  One  of  the  residents  is  re- 
ported as  saying:  "Some  months  ago  all  the  papers  had 
a  description  of  the  elaborate  plans  of  the  Third  Avenue 
company  for  the  construction  of  its  cable  apparatus.  Every- 
thing was  promised  on  a  scale  of  magnificence  and  com- 
pleteness, far  removed  from  what  the  Third  Avenue  road 
has  led  us  to  expect  by  its  actions.  Yet  not  a  stone 
has  been  turned  nor  a  shanty  erected  in  view  of  this  vast 
work.  I  believe  that  the  Third  Avenue  road  is  behind  the 
whole  scheme.  As  soon  as  the  'Huckleberry'  road  ob- 
tains the  privilege  of  using  the  trolley  system,  the  Third 
Avenue  will  change  its  mind  and  apply  for  power  to  use  the 
trolley  system  also.  The  'Huckleberry'  road  application  is 
only  the  thin  edge  of  a  wedg( ;  the  thick  end  will  soon  fol- 
low." Edward  Lauterbach,  who  is  a  director  of  the  Third 
Avenue  company,  denies  the  report,  but  says:  "Had  the 
trolley  system  been  employed  I  believe  that  the  value  of 
property  would  have  diminished.  It  is  my  impression  that 
one  or  two  stockholders  of  the  Third  Avenue  railroad  own 
small  holdings  in  the  so-called  'Huckleberry'  road,  options 
to  purchase  which,  however,  have  been  given  to  those  in 
terested  in  the  change  of  the  motive  power  of  the  'Huck- 
leberry' road.  Whoever  they  are,  I  know  that  they  are  not 
Third  Avenue  people." 

Mr.  Lauterbach  added  that  the  "Huckleberry"  road  had 
asked  permission  to  erect  the  trolley  system  in  front  of  the 
Third  Avenue  stables  at  One  Hundred  and  Thirtieth 
street.  The  request  had  not  been  granted,  and  is  now 
under  consideration. 

John  McLaughlin,  a  laborer  employed  by  the  Manhat- 
tan Electric  Light  company,  removed  a  manhole  plate  at 
the  southeast  comer  of  Nineteenth  street  and  First  avenue 
at  1-30  yesterday.  He  found  great  quantities  of  gas  es- 
caping and  held  a  lighted  match  in  the  opening.  There 
was  an  explosion,  and  the  tlame  from  it  enveloped  the  man 
in  a  moment,  burning  his  face,  hair  and  right  hand. 

The  introduction  of  the  rapid  transit  bill  into  the  sen- 
ate Monday,  Jan.  5,  the  day  on  which  the  legislature  met 
at  Albany,  has  been  followed  with  unusual  attention.  Dur- 
ing the  week  it  was  passed  by  the  senate  and  sent  to  the 
assembly,  which  approved  it  without  amendment,  and  to- 
day the  governor  affixed  his  signature  so  that  the  promoters 
of  the  Corbin  and  the  Greathead  tunnel  plans  may  join 
hands  for  an  underground  electric  system  for  New  York. 
The  only  strong  competitors  in  the  field  are  the  Metropol- 
itan Underground  Railway  company,  under  the  director- 
ship of  Austin  Corbin  and  the  London  company,  whose 
representative  is  Louis  Sterne.  Chairman  Steinway,  of 
the  rapid  transit  commission,  expressed  himself  as  entirely 
satisfied  with  the  provisions  of  the  bill  and  has  called  a 
meeting  of  the  commission  for  immediate  action,  Mr. 
Sterne  has  promised  that  if  his  company  gets  the  franchise 
the  road  will  be  completed  in  one  year. 

The  work  of  repairing  the  damage  done  by  the  recent 
storm  to  electric  wires  is  progressing  as  rapidly  as  possible. 
The  telephone  companies  never  had  such  an  experience  be- 
fore, and  the  progress  of  their  work  Is  slow.  Fully  3  000  sub- 
scribers are  estimated  to  be  without  communication,  and 
only  200  a  day  are  being  connected.  General  Manager 
Parker  says  that  it  will  be  two  weeks  before  all  circuits  will 
be  arranged  again.  The  Western  Union  Telegraph  com- 
pany have  practically  settled  Its  difficulties.  It  has  con- 
nection with  all  important  cities,  and  the  smaller  outside 
circuits  are  being  rapidly  closed.  The  general  manager  of 
the  Western  Union  says  that  its  difficulties  are  nearlyover. 
The  Postal  Telegraph  company  makes  a  similar  report,  but 
It  will  be  two  weeks  before  its  circuit  will  be  perfect.  The 
police  wire  system  is  eatablished,  although  not  perfectly. 
The  fire  lines  are  however,  about  the  same  as  they  were 
the  day  after  the  storm.  They  cannot  do  much  in  the  way 
of  connections  until  the  telephone  wires  are  fixed.  The 
Long  Distance  Telephone  company  has  recovered  direct  ser- 
vice to  Boston  by  both  the  Shoreline  and  the  main  line.  The 
gaps  between  Inwood  and  Kingsbridgc  have  been  tempo- 
rarily spanned  by  means  of  cables,  and  it  is  believed  that 
to  day  all  the  private  leasetl  lines  will  be  in  order. 

Another  horse  was  killed  by  electric  light  wires  in  New- 
ark yesterday  morning,  making  five  which  have  met  their 
c'cath  in  that  manner  there  since  the  opening  of  the  year. 
John  Waddington,  newsdealer,  was  driving  along  Broad 
street  at  5  o'clock  In  the  morning  when  his  horse  came  in 
contact  with  a  loose  coil  of  telegraph  wire  which  was  hang- 


ing down  from  an  electric  light  wire.  The  horse  became 
entangled  in  the  coil,  pulling  it  taut  and  cutting  it 
through  the  insulation  on  the  light  wire. 

The  New  York  Jl'orWis  a  model  of  inconsistency — one 
day  crying  for  rapid  transit,  the  next  attacking  measures 
designed  for  that  purpose.  Just  now  it  is  displaying  bad 
temper,  poor  judgment  and  lamentable  ignorance  in  its 
treatment  of  the  question  of  overhead  electric  railway  sys- 
tems It  denounces  the  Board  of  Electrical  Control, 
Mayor  Grant  and  everybody  else  who  assisted  in  the  pro-  |  j 

ject  designed  to  grant  the  residents  of  the  annexed  district  [ 

good  railway  service.  If  the  all-knowing  writers  on  the 
//'(ir/i/ would  examine  the  practical  workings  of  the  elec- 
tric system  they  might  obtain  some  information  that  would 
show  them  the  advisability  of  refraining  from  displaying 
their  ignorance  to  the  public. 

Frank  Fiske,  the  murderer,  was  sentenced  by  Judge 
Adams  to-day  to  be  executed  at  Auburn  during  the  week 
of  March  22. 

Lyman  D.  Davis,  an  electrician  of  Newark  and  a  nephew 
of  Gov.  Hill,  died  last  week.  He  was  twenty-six  years  of 
age  and,  had  lived  in  Newark  about  eight  years. 

Judge  Truax  of  the  Superior  Court  has  granted  Edward 
Henr}'*s  application  for  a  permanent  injunction  restraining 
the  mayor  and  the  other  members  of  the  Board  of  Electrical 
Contr-^l  from  making  any  contract  with  the  Empire  City 
Subway  company  for  the  construction  of  subways;  and 
from  relieving  the  Consolidated  Telegraph  &  Electrical 
Subway  company  from  any  of  its  obligations  under  its  con- 
tract with  the  board  until  the  contract  is  terminated  or  has 
become  inoperative  or  ineffectual.  W.  H.  T 


Pittsburg,  Pa. 

Pittsburg,  Pa.,  Jan.  31  — The  Central  District  Tele- 
phone company  of  Warren,  Pa.,  has  commenced  suit 
against  the  Warren  Electric  Light  &  Power  company 
for  an  alleged  induction  of  the  electric  light  wires.  The 
telephone  people  ask  that  the  light  company  be  required 
to  remodel  its  circuits,  or  if  that  change  will  not  prove  a 
remedy,  they  demand  an  injunction. 

At  the  Edgar  Thomson  steel  works  of  Carnegie  Bros.  & 
company,  near  this  city,  a  man  named  William  Brown 
was  killed  this  week  by  a  shock  from  an  electric  wire  A 
wire  of  the  arc  light  system  used  in  the  works  had  fallen 
from  a  pole,  and  it  was  cut  in  two  by  a  passing  freight 
engine.  One  of  the  employes  picked  up  the  wire  and 
threw  it  over  Brown's  head,  when  he  received  the  shock, 
and  subsequently  died. 

A  heavy  windstorm  blew  over  Allegheny  City  Thursday, 
and  played  havoc  with  the  electric  wires  of  the  city  police 
patrol  system,  and  also  with  the  wires  of  the  Allegheny 
County  Light  company. 

The  Westlnghouse  Electric  &  Manufacturing  company 
has  just  brought  out  a  new  type  of  electric  street  railway 
motor.  It  is  a  slow  speed  multipolar  machine  of  exceed- 
ingly simple  and  very  substantial  construction.  The  first 
pair  of  these  machines  has  been  completed,  and  they  have 
now  for  some  time  been  running  on  one  of  the  cars  of  the 
Second  Avenue  Electric  Street  Railway  company,  where 
the  apparatus  is  giving  excellent  satisfaction. 

It  was  stated  here  the  other  day  that  the  American 
Flint  Glass  Workers'  Union,  a  national  organization  of 
all  the  flint  glass  employes  in  the  United  States  Is  now 
engaged  in  breaking  down,  what  it  chooses  to  call  one  of 
the  greatest  monopolies  that  has  ever  existed  in  the  glass 
business  of  this  country.  The  Houghton  Glass  company 
of  Corning,  N.  Y  ,  has  for  some  time  had  a  monopoly  on 
glass  bulbs  for  incandescent  lamps.  These  bulbs  are 
made  in  two  ways,  some  in  paste  moulds  and  others  are 
made  off-hand.  The  latter  kind  Is  made  by  the  Houghton 
company,  and  is  said  to  be  exclusively  used  by  the  Edison 
company.  The  Westinghouse  company  use  some  bulbs 
made  in  the  moulds,  but  they  are  said  to  also  use  a  great 
many  of  the  off  hand  made  bulbs. 

In  the  manufacture  of  the  latter  there  is  a  secret  process 
employed  which  is  said  to  be  possessed  only  by  the  em- 
ployes of  the  Houghton  company.  The  glass  used  for  the 
mould  process  will  not  do  for  the  hand  process.  The  factory 
employed  310  blowers  and  a  total  of  1,050  workmen,  and 
had  a  capacity  equal  to  any  eight  union  factories.  The 
men  foundthat  they  were  being  paid  only  $2.50  per  day 
for  work  for  which  union  men  received  $4.58.  They  or- 
ganized Into  the  American  Flint  Glass  Workers'  Union, 
and  then  struck  for  recognition  of  the  union,  and  for  union 
wages. 

The  strike  has  been  going  on  for  some  time.  Secretary 
Dillon,  of  the  union,  Jtates  that  the  org.anizalion  proposes 
to  transfer  about  60  of  the  men^who  know  the  secret  of 
the  off-hand  process,  into  factories  where  these  bulbs  are 
not  made  now,  and  by  that  means  it  is  proposed  to  break 
the  monopoly  on  these  goods,  now  being  enjoved  by  the 
Houghton  company.     Whether  the  attempt  of  the  strikers 
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will  be  successful  or  not,  it  is  said  that  it  will  have  the 
effect  of  making  incandescent  lamp  bulbs  scarce  for  some 
time. 

The  diflEculties  which  have  for  some  time  been  in  exis- 
tence in  the  McKeesport  Electric  Light  company,  mention 
of  which  fact  was  made  in  this  correspondence  not  long 
ago,  has  not  been  settled  yet.  A  few  days  since  the  Edi- 
son General  Electric  company,  the  Edison  Light  company 
and  several  of  the  stockholders  of  the  McKeesport  com- 
pany, asked  the  Pittsburg  court  to  appoint  a  receiver  to 
take  charge  of  the  business  of  the  company.  The  whole 
trouble  arose  out  of  the  fact,  that  at  the  last  annual  meet- 
ing of  the  company  an  amendment  to  the  by-laws  was 
passed,  increasing  the  number  of  directors  from  five  to 
seven.  The  directors  and  Mr.  White,  the  president  of  the 
company,  who  comprised  the  minority  of  the  stockholders, 
obstructed  the  business  of  the  meeting,  it  is  claimed,  and 
prevented  an  election  with  the  alleged  intention  of  remain- 
ing in  office  indefinitely.  E.  H.  H. 


Nashville,  Tenn. 

NASH^^XLE,  Jan.  30. — The  case  of  the  Cumberland  Tel- 
ephone company  against  the  United  Electric  Railway  com- 
pany, in  which  the  complainant  sought  to  enjoin  the  de- 
fendant from  operating  a  single  trolley  electric  system,  has 
been  dismissed  from  the  Federal  court  for  this  district  on 
motion  of  the  complainant.  It  is  understood  that  a  new 
suit  for  damages  will  be  brought  in  a  state  court  by  the 
telephone  company,  on  the  ground  that  the  railway  circuits 
have  interfered  with  and  in  many  cas2S  destroyed  the  use- 
fulness of  the  telephone  wires. 

Acontroversy  between  the  electric  railways  and  the  rail- 
roads leading  into  this  city,  in  regard  to  the  coal  supply  and 
discriminating  freight  charges,  has  ju5t  come  to  light.  It 
will  certainly  be  a  subject  of  legislative  investigation,  and 
"there  is  a  strong  probability  that  it  will  finally  come  be- 
fore the  inter-state  commerce  commission  and  the  courts, 
federal  or  state.  The  matter  was  first  made  public  by 
T.  W.  Wrenne,  president  of  the  United  Electric  Railway 
company,  It  is  charged  by  Mr,  Wrenne  that  coal  for 
steam  generation  is  delivered  to  most  of  the  city  manufac- 
turing concerns  for  four  cents  per  bushel  the  year  round, 
while  his  company  and  some  others,  as  well  as  the  general 
public,  are  charged  a  variable  rate,  from  four  cents  in  spring 
and  summer  to  six  and  a  half  cents  in  winter.  The  rail- 
road men  admit  this,  but  offer  as  a  reason  forgiving  lower 
rates  to  the  manufacturers  that  they  transport  all  their  raw 
material  and  their  finished  products,  and  that  it  is  to  their 
interest  and  that  of  the  state  to  foster  and  build  up  such 
concerns.  But  the  controversy  has  brought  to  light,  it  is 
claimed,  the  fact  that  the  Nashville  Gas  Light  company 
get  a  uniform  rate  of  four  cents  a  bushel  on  coal,  while  the 
Capital  Electric  Light  company,  whose  power  plant  is 
located  very  near  the  gas  works,  is  now  paying  a  six  and 
a  half  cent  rate.  The  whole  matter  has  been  laid  before  a 
special  legislative  committee  and  will  doubtless  result  in  a 
railroad  commission  and  some  stringent  enactments. 

At  the  annual  meeting  of  the  Capital  Electric  company 
all  the  old  officers  were  re-elected  except  Adolf  Dahl- 
greeo,  who  voluntarily  declined  the  position  of  treasurer 
and  manager.  The  employes  presented  him  a  handsome 
gold-headed  cane  and  an  address  commending  his  services 
and  regretting  his  retirement. 

The  municipal  authorities  have  ordered  a  number  of  ad- 
ditional arc  lights  placed  in  the  newly  added  territory,  and 
also  the  relighting  of  gas  lamps  that  have  been  out  of  use. 
This  was  done  because  accidents  to  machinery  have  made 
it  impossible  for  the  electric  company  to  light  certain  por- 
tions of  the  city. 

The  action  of  the  city  authorities  in  applying  to  the  leg- 
islature for  power  to  issue  bonds  to  build  a  new  gas  plant 
has  drawn  from  the  gas  company  a  proposition  to  renew  its 
its  contract  with  the  city,  which  expires  next  fall,  for  a 
period  of  thirty  years,  at  $1.50  per  io<X)  feet  of  gas,  the 
present  price  being  $1.89.  The  special  committee  to  which 
the  matter  was  referred  unanimously  rejected  the  proposi- 
tion. This  committee  was  unwilling  to  entertain  a  propo 
sition  at  any  price  for  a  longer  period  than  ten  years,  and 
a  majority  preferred  two  or  five  years.  The  members  of 
the  committee  were  fully  impressed  with  the  belief  that  im- 
provements greatly  decreasing  the  cost  of  city  lighting 
will  be  made  during  the  next  ten  years. 

The  Citizens'  Rapid  Transit  company  is  now  transport- 
ing passengers  to  the  end  of  its  line  in  West  Nashville  by 
transferring  at  the  unfinished  bridge.  A  large  force  is  at 
work  on  the  bridge  piers  and  approaches,  but  it  is  a  costly 
structure  and  will  require  months  to  complete.  The  power 
house  is  located  between  this  city  and  the  bridge,  and  is 
equipped  with  a  large  Corliss  engiue  and  a  single  genera- 
tor. The  line  works  smoothly,  but  only  three  of  the  five 
cars  are  run  regularly. 
Work  on   the   power  house  of  the   Electric    Railway  A: 


Power  company  has  been  retarded  by  bad  weather.  It  is 
of  wood,  two  stories  high,  and  lined  outside  with  heavy 
corrugated  sheet  irou.  The  Detroit  Electrical  Works  have 
the  contracts  for  furnishing  two  So-horse  power  dynamos  and 
also  the  car  motors. 

The  Postal  Telegraph  Cable  line  has  been  completed  to 
Franklin,  Ky.,  fifty-five  miles  from  here.  There  is  still  a 
gap  of  about  130  miles  before  direct  connection  can 
be  had  with  its  lines  north  of  the  Ohio.  B. 


Denver,  Colo. 

Denver,  January  31. — After  much  delay  and 
considerable  trouble,  the  Denver,  Lakewood  &  Golden 
electric  railway  has  at  last  secured  all  the  franchises  nee 
essary  for  the  right  of  way,  and  made  the  necessary  ar- 
rangements for  terminal  facilities  in  both  this  city  and 
Golden.  Its  eastern  terminus  will  be  on  Lawrence  street 
between  Fourteenth  and  Fifteenth  streets.  A  connection 
with  the  Lawrence  street  electric  line  will  be  made  at  West 
Fourteenth  and  South  Ninth,  and  a  third  track  will  be 
laid  to  Fifteenth  street  to  accommodate  the  freight  traffic 
of  the  Golden  line.  The  history  of  the  Denver,  Lake- 
wood  &  Golden,  and  its  operations  and  alliance  with 
other  lines  is  extremely  interesting.  When  the  time  for 
the  Golden  road  to  secure  an  entrance  into  the  city  arrived, 
the  suburban  electric  line  was  also  looking  in  the  same  di- 
rection. The  suburban  was  building  in  direct  ooposition 
to  the  Tramway  and  City  cable  systems  and  the  officials  of 
both  these  corporations  had  an  interest  in  checking  its 
plans.  The  Golden  line  held  the  key  to  the  situation  It 
was  possible  for  it  to  continue  with  either  company.  The 
Ciiy  cable  lines  were  available  at  the  western  terminus  of  the 
West  End  electric  or  the  Larimer  street  cable,  b^th  end- 
ing at  Sloans  lake,  three  miles  west  of  Fifteenth  street. 
The  Tramway  people  saw  iheadvantage  of  uniting  with  the 
Golden  line,  and  securing  a  western  outlet,  and  the  result 
was  the  present  alliance  which  gives  the  Tramway  access 
to  a  field  heretofore  monopolized  by  the  City  Cable  com- 
pany. Half  hourly  service  to  Golden  will  be  given  by  the 
new  line,  and  the  fare  will  probably  be  twenty-five  cents. 
Electric  motors  of  forty  and  fifty  horse  power  will  be  used 
and  the  cars  will  be  of  the  latest  pattern. 

The  question  of  securing  rapid  transit  for  Harmon,  an 
eastern  suburb  is  being  agitated  and  public  spirited  citizen 
are  subscribing  to  the  fund  of  $15,030  required  to  secure 
the  completion  of  the  suburban  electric  road  through  South 
Capitol  Hill  addition.  Nine  thousand  dollars  have  already 
been  subscribed. 

It  is  reported  that  the  electric  light  company  which  has 
the  contract  for  furnishing  South  Denver  with  light,  will 
ask  for  a  franchise  for  car  lines. 

The  contract  with  the  electric  light  company  in  High- 
land permits  the  town  to  run  two  lines  of  wires  on  the 
poles  of  the  company  for  fire  alarm  purposes,  and  the  ser- 
vice will  soon  be  established. 

The  Golden  Illuminating  company  is  now  putting  in 
a  new  engine  to  drive  two  additional  dynamos  necessary 
to  furnish  the  increased  demands  for  lights  in   that  place. 

c.  w.  c. 


THE    ELECTRIC  LIGHT. 

An  electric  light  plant  will  be  erected  at  Madisonville, 
Ky. 

New  machinery  has  been  installed  in  the  Staunton,  Va., 
electric  light  company's  plant. 

A  new  company  will  be  organized  at  Bristol,  Tenn.,  to 
operate  the  electric  light  plant. 

The  city  council  of  Dayton,  Tex.,  is  negotiating  for  the 
erection  of  an  electric  light  plant. 

The  Maysville,  Ky.,  Gas  Light  company  announces  its 
intention  of  establishing  a  plant  for  electric  lighting. 

Through  a  technical  error  the  electric  light  franchise  of 
Lebanon.  Mo.,  is  invalid.  In  the  meantime  the  plant  has 
been  put  in  and  the  progressive  city  has  enjoyed  the  lights 
for  a  month.     A  new  election  on  the  outlay  wilt  be  held. 

The  San  Diego  Electric  Light  iS:  Gas  company  has 
elected  W.  W.  Stewart.  E.  H.  iJushyhead,  R.  H.  Daiton, 
E.  Westcott  and  R.  M.  Powers,  directors;  R.  M.  Powers, 
president  and  general  manager;  F.  W.  Jackson,  secretary; 
G.  I.  Kinney,  superintendent;  R.  S.  Clarke,  chief  engi- 
neer. 

The  new  electric  light  station  at  Norwalk.  Conn.,  will  be 
built  by  the  Berlin  Iron  Bridge  company  of  East  Berlin. 
Conn. ,  from  that  company's  own  designs.  The  building 
will  be  60  by  70  feet,  and  will  have  a  2  ton  traveling  crane 
extending  the  whole  length  of  the  building.  The  con- 
struction will  be  entirely  of  iron,  fireproof,  and  is  expected 
to  be  a  model  station  of  the  kind. 

The  Chicago  Evening  /Vj/ says,  editorially:  "It  has 
always  been  easy  enough  for  doctrinaires  to  convince  them- 
selves that  a  municipal  corporation  has  not  the  right  to 
manufacture  and  sell  gas  to  its  citizens.  To  denounce 
such  projects  .is  socialistic  and  outside  of  the  legitimate 
functions  of  a  government  comes  as  easy  as  lying  to  a  large 
and  respectable  body  of  citizens."  It  might  also  be  added 
that  there  arc  many  well  meaning  and  eminently  respect- 


able citizens  who  believe  because  they  have  been  traduced 
by  irresponsible  newspaper  writers  that  a  state  censorship 
should  be  established. 

G.  W.  Beggs  and  J.  E.  Lee.  of  Bessemer,  and  H.  T. 
Beggs  have  incorporated  the  People's  Electric  Light  & 
Gas  company,  Birmingham,  Ala.,  for  electric  and  gas 
lighting  purposes.  The  capital  stock  is  $100,000.  The 
Stevens  Electric  company  has,  it  is  stated,  increased  its 
capital  stock  to  $50,000,  and  contemplates  putting  addi- 
tional machinery  in  its  electric  light  plant. 


THE  ELECTRIC  MOTOR. 

The  Atlanta,  Ga..  Street  Railway  company  has  decided 
to  operate  its  lines  by  electricity. 

It  is  reported  that  the  Citizens'  street  railway  of  Mich- 
igan City,  Ind.,  was  sold  last  week  to  a  syndicate  of  Chi- 
cago capitalists,  represented  by  E.  D.  Cummings.  The 
consideration  was  $22,500.  and  the  line  is  to  be  extended 
in  the  spring  and  equipped  with  electric  motors. 

D.  H.  Bates,  vice-president  and  general  manager  of  the 
Accumulator  company.  New  York,  announces  that  the 
negotiations  which  have  been  pending  for  sixty  days  be- 
tween his  company  and  the  Eckington  &  Soldiers'  Home 
Railway  company  of  Washington,  D.  C,  have  resulted  in 
the  execution  of  a  satisfactory  contract  for  the  equipment 
of  the  new  G  street  branch  of  the  latter  company  with  six 
storage  battery  cars.  The  Eckington  &  Soldiers'  Home 
Railway  company  was  one  of  the  first  street  car  roads  in  the 
L^nited  States  to  adopt  electricity  as  a  means  of  propelling 
its  cars,  and  the  Thomson-Houston  system  of  trolley  wires 
installed  several  years  ago  upon  that  road,  extending  fiom 
Seventh  street  and  New  York  avenue  in  Washington. 
D.  C,  to  Eckington  and  the  Soldiers'  Home  in  the  north- 
eastern part  of  the  city,  has  been  one  of  the  most  widely 
known  and  successful  in  the  country.  Congress,  however, 
will  not  permit  the  railway  company  to  erect  additional 
trolley  poles.  The  cars  for  the  Eckington  &  Soldiers' 
Home  road  are  being  manufactured  by  the  J.  S.  Brill  com- 
pany of  Philadelphia,  and  will  be  upholstered  and  finished 
in  handsome  style,  lighted  by  electricity,  equipped  with  the 
Edco  system  of  motors  and  gearing,  with  dust-tight  covers 
for  motors,  and  with  a  sufficient  number  of  the  23M  type 
accumulators,  made  by  the  Accumulator  company,  to 
obtain  an  average  speed  of  eight  miles  an  hour,  and  a 
maximum  speed;  when  desired,  of  fifteen  miles.an  hour. 
The  Brill  company  has  promised  the  cars  for  the  last  of 
March,  and  they  will  be  equipped  and  installed  in  running 
order  within  sixty  days  thereafter.  The  factory  of  the 
Electro-Dynamic  company  is  being  run  three  night?  a  week, 
in  order  to  keep  up  with  its  orders  for  dynamos,  motors, 
gearing,  switches,  etc  The  six  storage  battery  cars  which 
the  Accumulator  company  is  under  contract  to  deliver  to 
the  Dubuque  Street  Railway  company,  are  rapidly  ap- 
proaching completion,  and  will  be  delivered  and  installed 
some  time  this  month. 


Miscellaneous  Notes. 

The  Chicago  Insulated  Wire  company  has  been  incorpo- 
rated at  Chicago;  capital  stock,  $50, 000;  for  the  manufact- 
ure of  bare  and  insulated  wire  and  insulating  materials; 
incorporators,  William  G.  Adams,  Herman  W.  Plauiz  and 
Paul  Brown. 

The  annual  meeting  of  the  Standard  Underground 
Cable  company  was  held  January  27  at  company's  office  in 
the  Weslinghouse  building,  Pittsburg.  It  was  well  attended 
by  the  stockholderss,  there  being  nearly  9.000  shares  rep- 
resented. George  Westinghouse,  Jr.,  was  elected  presi- 
dent and  the  following  gentlemen  were  elected  directors; 
George  Westinghouse,  Jr.,  Mark  W.  Watson,  [ohn  H. 
Dalzell.  Robert  PItcairn.  Joseph  W,  Marsh.  James  H. 
Willock  and  H.  S.  Sweitzer.  The  annual  report  of 
the  Board  of  Directors  was  exceedingly  gratifying  to  the 
stockholders;  it  showed  that  the  company's  business  forthe 
year  1890,  amounted  to  $917,946.62,  representing  an  in- 
crease of  50  per  cent,  over  the  business  done  in  the  year 
18S9.  The  net  earnings  forthe  year  1890  were  f204,- 
913.7S,  or  a  little  over  20  per  cent,  on  the  entire  capital 
stock;  two  dividends,  aggregating  $30,000,  were  paid 
during  the  year,  leaving  the  net  addition  to  surplus  ac- 
count $174,913.78.  The  company's  net  surplus  on  De- 
cember 31,  1890,  was  $315,735.85  The  raw  materials 
used  by  the  company  during  the  year  were  as  follows: 
342,549  pounds  of  cotton  and  jute  yarn,  1.625,209  pounds 
of  copper,  1.853,338  pounds  of  lead.  During  the  year 
1890  the  company  added  eighty-four  new  customers  to  its 
already  large  list,  and  its  business  covers  a  wide  range  of 
territory,  as  is  graphically  illustrated  by  the  large  map  of 
the  United  States  shown  in  the  company's  olfice,  nearly 
every  state  and  territory  of  which  is  dotted  with  circles  or 
crosses  indicating  the  cities  in  which  the  company's  under- 
ground cable  or  overhead  wire,  are  in  use;  and  the  mark- 
ings on  Johnson's  commercial  chart  of  the  world  shows 
that  the  company's  business  is  not  limited  to  the  I'nited 
States,  but  extends  to  Mexico,  .South  America,  F.urope, 
Africa.  Asia,  China  and  Japan.  The  new  board  of  direc- 
tors will  meet  some  time  during  the  week  for  the  purpose 
of  electing  ofllcers. 

Personal  Mention. 

C.  A.  Benton  of  the  Detroit  Electrical  Works,  was  in 
Chicago  last  week. 

W.  S.  Turner,  of  Woodbridge  &  Turner,  New  York, 
was  in  Chicago  last  week, 

C.  E.  Stump,  of  the  Slrcet  RaUway  Journal  oi  New 
York,  was  in  Chicago  last  week. 

Wm.  H.  McKinlock,  president  of  the  Central  Electric 
company.  Chicago,  met  with  quite  a  painful  accident  a  few 
days  ago,  whicli  confined  him  to  his  room  for  several  days. 
In  running  for  a  train  he  stumbled  and  fell  headlong  into 
the  street,  but  fortunately,  escaped  anything  more  serious 
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than  a   sprained  ankle.     Mr.  McKinlock   has   so    far  re- 
covered as  to  resume  his  duties, 

H.  F.    Lufkin  of  the   C.  .S:   C.    Motor  company,  New 
York,  was  in  Chicago  last  week. 


Business  Mention. 


The  Western  Electric  company.  Chicago,  has  just  issued 
a  catalogue  of  electrical  housi  goods  for  iSgi.  This  neat 
little  pamphlet  contains  cuts  and  prices  on  annunciators 
electric  bells,  pushes,  batteries  and  other  electrical  special- 
ties mannfactured  by  this  company.  Those  who  from  time  to 
time  purchase  electrical  house  goods  will  find  the  Western 
Electric  company's  catalogue  a  valuable  addition  to  their 
usual  collection. 

The  Moore  Bros  ,  New  York,  Electrical  manufacturers, 
and  James  H.  Bates,  New  York,  have  incorporated  the 
Moore  Electrical  Manufacturing  company,  with  John  L. 
Moore  president,  Erastus  D.  Moore  treasurer  and  James 
H.  Bates  secretary.  The  new  company  will  manufacture 
electric  apparatus  and  supplies,  and  will  be  prepared  to 
handle  any  class  of  electric  work.  The  offices  are  at  106 
and  108  Liberty  street,  New  York. 

J.  Jones  &  Son,  manufacturers  of  and  dealers  in  electri- 
cal apparatus  and  special  machinery,  602  and  604  West 
Twenty- second  street,  New  York,  announce  that  they  have 
bought  out  the  plant  of  the  late  firm  of  Chapin  &  Thomp- 
son at  the  address  named,  and  will  carry  on  a  general 
manufacturing  electrical  business.  The  firm  has  been 
appointed  by  the  Berlin  Demagnetized  company,  sole  manu- 
facturers and  selling  agents  of  the  now  well-known  and 
popular  watch  demagnetizer, 

Dr,  Philip  Atkinson,  author  of  "Elements  of  Electric 
Lighting,"  says  of  the  Ajax  dry  battery,  of  the  Electrical 
Supply  company,  Chicago:  "During  the  past  year  I  have 
used  an  Ajax  dry  battery  of  six  cells  for  laboratory  and 
lecture  room  work,  such  as  electrolysis,  incandescent 
lighting,  electric  measurement,  and  energizing  electro- 
magnets, with  the  very  best  results.  It  has  shown  no 
defects,  has  maintained  constancy,  and  is  now  apparently 
as  efficient  as  when  first  put  in  use." 

The  Electrical  Supply  company,  Chicago,  has  received 
the  following  from  the  Mountain  Electric  company  of 
Denver;  "In  installing  isolated  plants  throughout  this 
state  w^carefully  investigated  the  various  makes  of  rubber 
covered  wire.  After  sending  for  the  samples  of  nearly  every 
standard  brand  we  finaly  decided  to  use  Habirshaw  wire 
solely,  for  the  reason  that  we  consider  it  best.  To  indorse 
this  statement  we  think  it  is  only  necessary  to  add  that  the 
cost  of  the  wire  is  higher  than  any  other  wire  quoted  us. 
We  are  also  very  glad  to  inform  you  that  we  shall  soon 
send  in  an  order  for  a  large  quantity  of  this  wire  as  we 
have  recently  obtained  the  contracts  on  three  new  buildings. 
Trusting  that  this  will  give  you  a  practical  proof  of  what 
we  think  of  Habirshaw  wires,  we  are,"  etc. 

The  descriptive  catalogue  of  the  Rodney  Hunt  Machine 
company  of  Orange,  Mass.,  will  be  examined  with  great 
interest  by  those  who  are  considering  the  use  of  water 
power  for  operating  electrical  plants.  The  company  has 
been  manufacturing  turbine  water  wheels  for  thirty  years, 
and  the  catalogue  represents  and  illustrates  the  improve- 
ments which  have  been  made  in  that  period.  The  com- 
pany says:  "It  has  been  our  constant  aim  so  to  improve 
our  water  wheels  as  to  meet  the  just  reqirements  of  the 
most  progressive  manufacturers.  How  far  we  have  suc- 
ceeded will  appear  in  the  testimony  of  prominent  manufact- 
urers using  water  wheels  made  by  us.  Without  claiming 
to  have  reached  perfection,  we  invite  comparison  of  our 
water  wheels  with  other  wheels  for  which  the  makers  claim 
so  much,  confident  it  will  be  found  fully  equal  to  any  other 
in  every  particular,  and  in  some  imporiant  respects,  we 
believe,  will  be  found  to  have  decided  advantages  over 
any  other  make  of  water  wheels." 

The  first  annual  report  of  the  board  of  directors  of  the 
Electric  Mutual  Insurance  company  of  Boston,  Mass.,  was 
presented  to  the  stockholders  by  President  Barton,  January 
20.  The  report  calls  attention  to  the  fact  that  outstanding 
risks  amoimt  to  the  large  sum  of  $2,897,587,  the  premium 
of  which  is  !?30,32o.7i,  an  average  rate  of  about  r  1-5 
per  cent.  The  average  amount  of  policies  is  $9,055.  The 
actual  cash  assets,  after  paying  every  dollar  of  taxes,  ex- 
penses, including  costs  of  organization,  equipment  of 
office,  etc.  and  losses,  amount  to  $18,907.04.  The  report 
adds:  "Several  fires  have  occurred  in  electric  stations, 
but  nearly  all  of  them  have  been  traceable  to  carelessness 
of  construction,  or  failure  to  provide  any  facilities  for  the 
extinguishing  of  fire — faults  due  wholly  to  the  unusually 
rapid  development  of  the  industry.  A  more  deliberate, 
permanent  and  extensive  era  of  construction  has  set  in  and 
the  mistakes  and  neglects  of  the  past  are  not  being  repeated." 
The  outlook  for  the  company,  the  directors  think,  is  ex 
cellent.  It  has  received  encouragement  from  all  sides  and 
it  has  prospered  far  beyond  the  most  sanguine  expectations 
of  the  stockholders. 

The  Chicago  Electric  Manufacturing  company,  73  W. 
Jackson  street.  Chicago,  J.  D.  Claghorn,  manager,  has 
taken  a  new  departure  that  will  be  appreciated  by  in- 
ventors and  all  others  that  have  use  for  insulating  and  other 
material  so  essential  in  the  making  of  high  class  apparatus. 
Mr.  Claghorn  has  in  stock  a  large  line  of  vulcanite  insu- 
lating material  in  sheets,  rods,  tubes  and  other  forms 
which  will  be  cut  lo  order  in  any  way  desired,  thus  saving 
much  delay  and  expense.  Me  will  also  carry  in  stock  a 
full  assortment  of  brass  and  copper  in  the  usual  sizes  so 
that  a  minute  piece  or  a  bar  of  the  largest  size  can  be  se- 
cured, enabling  any  one  engaged  in  experimental  work  to 
get  the  material  wanted,  cut  to  the  exact  size  al  a  moment's 
notice.  This  company  is  also  prepared,  with  the  latest 
improved  m.ichinery  and  unquestioned  mechanical  and 
scientific  ability,  to  assist  in  the  development  of  new 
electrical  and  other  inventions,  and  will  give  estimates  and 


details  promptly  and  in  an  intelligent  manner  to  any  one 
desiring  high-class  work.  In  addition  the  factory  is  well 
provided  with  facilities  for  manufacturing  specialties  or 
standard  articles  for  the  trade,  for  which  estimates  are 
solicited. 

Since  the  Central  Electric  company  of  Chicago  decided 
to  go  into  the  railway  supply  business,  it  has  been  looking 
thoroughly  into  the  subject,  and  announces  that  it  will 
shortly  put  upon  the  market  railroad  specialties  entirely  its 
own.  The  company  has  just  introduced  a  new  voltmeter 
and  ammeter,  the  patents  for  which  have  passed  into  the 
control  of  this  company.  The  instrument  is  certainly  of  a 
fine  appearance,  and  will  doubtless  meet  a  ready  sale 
among  persons  who  desire  a  reliable,  and  at  the  same  time, 
a  moderate  priced  instrument  of  this  class. 

The  following  communication  has  been  sent  to  the 
Western  Electrician:  "During  the  last  week  or  so  a 
false  report  emanating  from  some  source  inimical  to  our 
interests  has  gotten  into  the  papers  announcing  the  con- 
templated removal  of  the  Ball  Engine  company  to  Eliza- 
beth, N.  J.  This  report  is  utterly  untrue,  and  we  wish  to 
have  it  corrected  and  contradicted.  The  Ball  Engine  com- 
pany will  continue  to  manufacture  the  Ball  engine  as 
hitherto  at  Erie.  Pa.  We  have  just  completed  a  large 
foundry,  and  have  the  plans  prepared  for  an  extensive  ad- 
dition to  our  plant.  We  expect  to  commence  the  erection 
of  these  buildings  Feb.  15th,  and  the  capacity  of  the  works 
will  be  doubled.  This  extension  will  be  equipped  with 
the  latest  and  most  improved  types  of  machinery,  much  of 
it  especially  designed  for  this  class  of  work.  Everything 
in  fact  has  been  planned  with  the  end  in  view  of  getting 
out  the  most  perfect  and  e.xact  work.  The  appliances, 
such  as  traveling  cranes,  etc.,  will  be  the  very  best,  and 
capable  of  handling  very  large  engines.  These  improve- 
ments v/ill  make  the  works  of  the  Ball  Engine  company 
the  most  complete  of  their  kind  in  the  country  for  the 
building  of  high  speed,  automatic  cut-off  engines,  especially 
adapted  for  electric  lighting,  electric  street  railways,  and 
other  interests  requiring  strictly  first-class  engines.  C.  W. 
Laurie,  who  is  at  the  head  of  the  engineering  force  of  the 
company,  is  a  gentleman  with  a  thorough  experience  in 
practical  and  theoretical  steam  engineering,  and  has  made 
a  special  study  of  high  speed  engine  work  for  years.  It  is 
the  intention  of  the  Ball  Engine  company  to  embody  new 
features  which  will,  in  addition  to  the  other  well-known 
features  of  the  Ball  engine,  make  it  the  standard  for  good 
workmanship  and  material,  perfect  regulation  and  econ- 
omy. During  the  past  year,  and  at  the  present  time  the 
volume  of  business  has  been  so  great  that,  although  the 
works  have  run  steadily  night  and  day,  the  company  have 
been  compelled  to  refuse  orders  for  prompt  delivery.  With 
the  new  extensions  and  increased  facilities  however,  the 
company  will  be  able  to  give  much  prompter  delivery. 
Some  of  the  largest  and  most  complete  electric  light  and 
electric  street  railways  in  the  country  are  now  being 
equipped  with  the  Ball  engine." 

Among  the  recent  shipments  made  by  the  Ball  Engine 
company  of  Erie,  Pa.,  are  the  following:  Southern  Rail- 
way company,  St  Louis,  Mo.,  two  iso-horse  power  tandem 
compound  engines;  Central  Passenger  Railway  company, 
Louisville,  Ky.,  two  150-horse  power  engines;  Buffalo 
Street  Railway  company,  Buffalo,  N.  Y.,  one  300-horse 
power  double  compound  engine;  Rochester  Railway  com- 
pany, Rochester,  N.  Y.,  three  i5ohorse  power  engines, 
one  300  horse  power  double  compound  engine,  one  300- 
horse  power  triple  expansion  engine;  Bessemer  Elec- 
tric Light  company,  Bessemer,  Ala.,  one  loo-horse 
power  simple  engine;  Lewistown  Electric  Light  com- 
pany, Lewistown,  Pa.,  one  125  horse  power  simple  engine; 
L,  S.  Allison,  Minersville,  Pa.,  one  lOO-horse  power  sim- 
ple engine;  Andrews,  McLean  &  Co.,  Passaic,  N.  J.,  one 
35-horse  power  simple  engine;  Charlottesville  Electric 
Light  company,  Chariottesville,  Va.,  one  80  horse  power 
simple  engine;  Warren  Electric  Light  company,  Warren, 
Pa.,  one  6o-horse  power  engine;  Norton  Bros.,  Maywood, 
111.,  one  50-horse  power  simple  engine;  B.  O.  &  G.  C. 
Wilson,  Boston,  Mass..  one  35-horse  power  simple  engine; 
Brooklyn  Riding  Club,  Brooklyn,  N.  Y. .  one  50  horse  power 
simple  engine;  Silver  Bow  Electric  Light  company,  Butte, 
Mont.,  two  150  horse  power  tandem  compound  engines; 
Russell,  Burdsall  &  Ward,  Port  Chester,  N.  Y.,  one  35- 
horse  power  simple  engine;  Central  Light  &  Power  com- 
pany, Clearfield,  Pa.,  one  80-horse  power  simple  engine; 
Milford  &  Ilopedale,  Street  Railway  company,  Milford, 
Mass.,  one  Gohorse  power  tandem  compound;  one  35- 
horse  power  simple;  Portsmouth  Gas  company,  Ports- 
mouth, N.  M.,  one  150-horse  power  tandem  compound; 
International  Okouite  company,  Passaic,  N.  J.,  one  35- 
horse  power  simple  engine;  Luyties  Bios.,  New  York,  N. 
Y.,  one  60-horse  power  simple  engine;  Agnevvs  Asylum 
for  Insane,  Santa  Clara,  Cal.,  one  60-horse  power  simple 
engine;  Bradford  Electric  Light  company,  Bradford,  Pa., 
one  1 50-horse  power  simple  engine;  Ballston  Electric 
Light  company,  Ballston  Spa,  N.  Y  ,  one  6o-horse  power 
tandem  compound;  Edison  Electric  Light  company,  Brook 
lyn,  N.  Y  ,  one  250-horse  power  double  compound;  Edison 
Electric  Light  company,  Mt.  Carmcl,  Pa.,  one  lOO-horse 
power  simple  engine;  Cleveland  Cable  Railway  company, 
t!Ieveland,  Ohio,  one  35-horse  power  simple  engine;  Pu>- 
allup  Light,  Heat  &  Power  company,  Puyallup,  Wash  , 
one  lOO-horsc  power  simple;  Maxwell  House  company, 
Nashville,  Tenn.,  one  80-horse  power  simple  engine;  Her- 
kimer Electric  Light  company,  Herkimer,  N  ^'  ,  one  loo- 
horse  power  tandem  compound;  Fidelity  Trust  company, 
Tacoma,  Wash  ,  one  80  horse  power  simple  engine;  New- 
ark Passenger  Railway  company,  Newark,  N.  J.,  one 
150-horse  power  simple  engine;  Newark  Passenger  Railway 
company.  Newark,  N.  J.,  one  loo-horse  power  simple  en- 
gine; Excelsior  h'lectric  company.  New  York,  N.  Y.,  three 
70  horse  power  simple  engines;  C.  E.  Adams,  Spencer, 
Iowa,  one  90  horse  power  simple  engine;  Titusvillc  Elec- 
tric Light  company,  Titusville,  Fla  ,  one  35-horsc  power 
simple  engine;  Messrs.  Dodge  Bros.,  Newburyport,  Mass, 
one  35-horsc  power  simple   engine;  llowell   Electric  Light 


company,  Howell.  Mich  ,  one  So-horse  power  simple  en- 
gine; Hotel  Columbia,  Vancouver,  Wash ,  one  35  horse 
power  engine;  Hotel  Perkins,  Portland,  Ore.,  one  35  horse 
power  simple  engine;  Union  Pacific  Railroad,  St.  James, 
Victoria,  Portland,  Ore.,  one  25-horse power  simple  engine; 
Washington  School  for  Defective  Youth,  Vancouver 
Wash.,  one  25-horse  power  simple  engine. 
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Electrical  Patents. 

Issued  January  27,   1891. 

161.     Automatic    Time   Stamp.     Henry  A.     Chase, 

Boston,  Mass. 

176.       Electric  Arc  Lamp.     Joel   A.   Hayes,   Carson 

City,  Nev. 
,207.     Electric-Magnetic  Motor.     Nikola  Tesla,    New 

York,  N.  Y. 
,217.     Thermal  Cut-Out.     Albert  Barrett,  Kansas  City, 

Mo. 

220.     Coin-Controlled  Electric  Coil.     Edward  J.  Colby, 

Chicago,  III. 
,234.     Electric   Cable.     John    C.     Reilly.     Brooklyn, 

N.  Y. 
,253.     Electric  Cut-Out.     John  S,     Potter,    Newton, 

Mass. 
,295.     Electric    Belt.     John    F.    WolIensa>,   Chicago, 

111. 

The  claim  reads  as  follows: 

"In  an  electric  bell,  the  combination  of  a  support- 
ing frame,  an  armature,  and  independently  adjustable 

magnet-spools  movable  toward  or  from  the  armature."' 
,306.       Circuit-Controller    and    Alarm.     Charles     M. 

Woolcott  and  Albert  E.  Wilmot,  New  York,  N.  Y. 
,310.     Electric  Switch.     George    Cutter  and    Charles 

G.  Armstrong,  Chicago,  III. 
,341.       Electric      Guest-Cali.       Alexander     Striemer. 

Sleepy  Eye,  Minn. 
,362.     Cut-Out.     Sigmund     Eergmann,      New    York, 

N.  Y. 

363.  Electric  Cut-Out.  Sigmund  Bergmann,  New 
York,  N.  Y. 

364.  Key  for  Electric  Cut-Outs.  Sigmund  Berg- 
man, New  York,  N.  Y. 

365.  Electric  Cable  Connector.  Sigmund  Bergmann, 
New  York,  N.  Y. 

374.  Manufacture  of  Carbon  Filaments  William 
M.  B.  Keen  and  William  F.  Haarmann,  New  York, 
N.  Y. 

409.  Turn-Out  for  Electric  Railways.  Rudolph  M. 
Hunter,  Philadelphia,  Pa. 

422,  Secondary  Battery.  Charles  F,  Brush,  Cleve- 
land, Ohio. 

.^25.  Galvanic  Battery.  Walter  A.  Crowdus,  Mem 
phis,  Tenn. 

442.  Telegraph  Key.  John  Doggett,  Plain  City, 
Ohio. 

448.  Regulator  for  Dynamo-Electrical  Machines. 
John  H-   Holmes,  Newcastle  on  Tyne,  England. 

The  dynamo  electric  machine  is  constructed  with 
two  armatures  arranged  to  revolve  together,  but  in 
separate  magnetic  fields.  The  one  is  the  main  gener- 
ating armature,  the  other  being  for  regulating  the 
strength  of  the  magnetic  field  of  the  generating  arma- 
ture. 

Claim  two  reads  as  follows: 

"In  a  generating-dynamo  for  lighting  railway  trains, 
the  combination,  with  the  ordinary  shunt  exciting-cir- 
cuit for  the  field  magnets,  of  a  supplemental  exciting- 
circuit  connected  to  an  external  independent  source  of 
electric  current,  and  to  the  armature-circuit  of  a  regu- 
lating dynamo  subject  to  the  same  variations  of  speed 
as  the  generating  dynamo,  the  electromotive  force  of 
the  armature  circuit  being  opposed  to  that  of  the  in- 
dependent source  of  current,  so  as  in  counteracting  it 
to  a  greater  or  less  degree,  according  to  the  speed  of 
the  regulating  armature,  to  maintain  the  electromotive 
force  of  the  generating  dynamo  practically  uniform.' 
475.     Telephone.     Eloy  Noriega,  Mexico,  Mexico. 

The  invention  consists  in  a  transmitter  provided 
with  a  wooden  diaphragm  and  furnished  with  fixed 
and  movable  annular  electrodes,  and  in  a  receiver  fur- 
nished with  bobbins  having  cores  formed  of  a  number 
of  separated  pieces. 

479.  Electric  Connection  for  Track-Wiring.  Sidney 
H.  Short,  Cleveland,  Ohio. 

495.  Leak-Detector  for  Pipes.  Andrew  11.  Brown, 
New  York,  N.  Y. 

499.  Electric  Motor.  William  M.  Dresskell,  Brain- 
erd,  Minn. 

The  claim  is : 

"In  an  electric  motor,  the  combination,  with  the 
armature  coils,  of  an  insulating  disk  carrying  series  of 
contact  points  connected  with  the  armature-coils,  and 
two  three-armed  switch-arms  placetl  upon  the  arma- 
ture shaft,  insulated  from  each  other  and  from  the 
shaft,  and  adapted  to  change  ihe  connections  of  the 
armature  from  series  to  parallel,  or  the  reverse." 
515.  Conductor  Switch  for  Electric  Railways.  Frank 
J.  Sprague  and  Johann  F.  S.  Branth,  New  York,  N.  Y. 

The  last  claim  reads: 

"5.  In  an  electric  railway,  the  combination  of 
br.inching  conductors  on  which  a  contact  device 
travels,  and  a  tapering  Sivitch  plate  at  the  junction  of 
said  conductors,  across  whose  surface  the  contact  de- 
vice moves,  said  plate  having  side  ribs,  depressing 
ribs  at  its  extremities,  and  a  movable  dellecting  rib." 
,521.  Commutator  Brush  Holder  for  h'lectric  Motors. 
George  H.  Condict,  Philadelphia,  Pa. 
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EtRJKNE  E.  Phillips,  Plresiaent. 


W.  H.  Sawtkr,  Seo'T  and  Electriclaa. 


^MEHICAIT  ELECTRICAL  WOUKS, 

PROVIDENCE,  R.  I. 

Manufacturers  of  Patent  Finished 

ELECTRIC   LIGHT  WIRE, 

Magnet  Wire,  Office  aod  Annunciator  Wire,  Rubber  Covered 

Wire,  Lead  Encased  Wire,  Telephone  and 

Incandescent  CordB. 

FARADAY  CABLES. 

New  York  Office,  10  Cortlandt  Street, 

p.  C.   AOR!SBMA.N,  Asent' 

Insulation  Guaranteed  Wherever  Used,  Aerial,  Underground  or  Submarine. 


In  a  letter  from  the  Inspector  of  jtlie  Boston  Fire  Underwriters*  Union,  under  date  of  March  29, 
1886,  he  Bays:    "A  Thoroagrhly  Reliable  and  Desirable  Wire  in  JEsery  Respect." 

The  robber  used  in  inenlatiog  Our  wirea  and  cablee  la  specially  chemically  prepared,  and  is  guar- 
enteed  tube  waterp^nof,  and  will  not  deteriorate,  oxidize  or  crack,  and  w  11  Temaln  flexible  in  extreme 
cold  weath-^r  and  not  affected  by  hgat.  The  inaalation  ia  protected  from  mechanical  Injury  by  one  or 
morebralda  and  thewhole  slicked  with  Clark''s  Patent  Compoand,  which  Is  water,  oi',  acid  hnd  lo  a 
very  great  ex'ent,  firo-proof  Our  iisulatiin  will  prove  durable  when  all  others  fftli.  We  are  prepared 
to  hirnlph  single  Wires  of  all  eaogea  and  diameter  of  insnlation  for  Telegraph,  Telephone  and 
Electric  Lights  from  stock.    Cables  made  to  order. 

EASTERN  ELECTRIC  CABLE  COMPANY, 

61  and  <>3  Ilampsliire  Street,  Boston,  9Iass. 
HENRY  A.  CLARK,  General  Manager.  HEHBERT  H.  El'STIS,  Electrician. 

JAMES  LEFFEL  WATER  WHEELS 

Built   by   THE 

JAMES  LEFFEL  ^  CO. 

upright  and  horizontal, 
Electric,  Mining  and  Manufacturing 

Easy  working  gates.  Hi^h  percentage  and  even 
speed  at  full  and  part  capacity.  Equally  adapted  to 
high  ancl  Imv  heiids.  Larfie  number  of  sizes  and 
styles.     Send  for  descriptive  pamplilet  to 

THE  JAMES  LEFFEL  &  CO. 


SPRINGFIELD, 
OHIO. 


OR  110   LIBERTY   ST.. 
NEW  YORK  CITY 


ALI.  SIZES 
AND 

QiiAi.rn£S 


MICA 

Fop  Electrical  Parposes. 

EUGENE  MUNSELL&  00,. 

218  Water  St.,  New  Tork. 


MAKE 

•ANYTHING 
IN    BRASS 


HE  TuRHLR  Brass  Works 

LASALl£AV£ 
CHICAGO. 


Standard  Eleclrical  Test  Instruments. 

AMMETERS  AND  VOLTMETERS, 


For  Direct  and  Alternating  Currents. 


QUEEN'S  NEW  PORTABLE  TESTING  SETS. 

Accurately  AUJuBled.     friccM.  ST-HJO  to  ^I^S.OO. 


Hepalred  and  llecallbratetf. 

Heiid   for  Catalogae  1-tJO  of  Kleclrlcal  Test   iDBtruinenls. 

QUEEN  &  CO,,  PHILADELPHIA. 


WILLARD  L,  CANDEE,  I  „     , 

H.  BUKANT  CHEKVKU,  (  BoBlneBB  MaooKera, 


F.  CAZENOVK  JONES, 

bupt.  of  FdctorleB. 


XI    USrTSH^T^.A.TZ.<3Ta'.A.lM 


fi.i:MiTi:i) 
X3    I»«,z-lx.    Ho-w,    IN'oxi^    "Vorli-. 

INSULATED  WIRES  and  CABLES, 

ELECTRIC  LIGHT,  TELEPHONE  AND  TELEGRAPH, 


=t«N'^: 


MUllMAItlNK      ANI> 
OKODNI)   II.SK. 


TRAOC  I1ARK1 


ItRA.Nf'HKS:    VliltiiKO 
Oiimliu,  MIiiiimhihiIIh,  HI 


Awarded  a  Gold  Medal  at  the  Paris  Exposition. 

nOl.K    MANIirACTIJKRnB   OF 

CANDEE  AERIAL  WIRES.     MANSON 

PROTECTING  TAPE.     OKONITE 

WATERPROOF   TAPE. 

riilliul<^l|>>ilri,  lloHtoii,  Hhii  FninclHro.  <'lnriiiiinil,  I^DuiHVllle. 
I.oiiIh,  KiiiiHiiH  4:ity,   f,<»ti«li>ii,  Niitilli  Aiiirrlt'H. 


lAIAUTCn  A  position  as  Engineer  and 
WW  nil  I  bU  Electrician  by  a  young  man 
30  years  of  age;  thoroughly  po&ted  on 
theEdlaon  and  Thomson  Houston  systems, 
to  take  charge  of  Dynamcs  and  Epgines. 
Am.  at  present  employed  In  N.  Y.  City. 

Address,        E- V.  KING, 
40  ^Vlllow  Place,  BBOOHLYN,  N.  Y. 


The  £lectrical  Conimission- 
ers  of  the  District  of  Colambia 

invite  communications  from  firms  interested 
in  electric  cables,  conduits,  subways,  etc. 
Also,  upon  the  subject  of  municipal  electric 
lighting,  electric  transmission  of  power,  etc. 
Communications  received  until  March  i,  1891. 
Personal  interviews  cannot  be  granted  at 
present.  Address,  Electrical  Commission, 
Room  30.  District  BIdg.,  Washington,  D.  C. 


BELL  HANGERS' ATfENTiON!! 


The  Walter  Hay  Manufacturing  Co.  are 
making  a  new  Electric  Bell  and  Annunci- 
ator. Prices  cheapeit  on  earth.  Write 
for  Catalogue. 


18-30  W.  Randolpli  St.. 


CHICAGO,  ILL. 


SYNOVIAL  DYNAMO  OIL. 

SECOND  TO  NONE 

Free  from  epini  or  acide.  By  refllterlng  can  be 
naed  continually.  Adooted  by  the  largest  Elec- 
tric Plants  of  the  West. 

S.  TAUSSIG,  Agt.,    45  River  St.,  Chicago. 

Write  for  Prices  and  Samples. 


I 


FOK  TBIE 


Western  ElectriciaD 

8 1. 00. 


WANTED. 


One  to  take  charge  of  the  electric  light 
and  power  department  of  a  large  electrical 
company,  including  correapondence,  clos- 
ing of  contracts  and  the  business  in  general 
connected  with  such  a  deparlment.  Must 
have  had  considerable  experience  in  the 
electric  light  business  as  well  as  a  thorough 
business  training. 

Answer    A,  L.  F., 

Care  of  Western  Electeioian- 


lUAIJTCn  A  position  as  manager  or 
nHIl  I  bU  Superintendent  of  Central 
Lighting  Station,  by  one  familiar  with  all 
depaitments  of  Central  Station  and  Con- 
struction work.  Proof  furnished  if  neces- 
sary. Location  no  object  If  it  be  perma- 
nent. Address    T.  H., 

Care  Western  Electrician,  Chicago. 


lURE  ALUMINUM 

IN 

Castings,  Ingots,  Sheets,  Rods, 
and  Wire. 

ALUMINUM  BRONZE 


Castings,  Ingots,  Sheets,  Rods  and  Wire. 

SEND  FOR  PKICBS. 


THE  CLEVELAND  ALUMINUM  CO., 

Atwater  Building,  CLEVELAND,  O 


LONGER   LIFE 


MORE  LIGHT 


CC 


Certainty   of   Dividend   for  I89f 

IF  YOU  USE  THE 


79 


AMERICAN  INSTITUTE  EXHIBITION  1890 


MASON'S  BATTERIES 


AWARDED   A   MEDAL 


SEND  FOR  IliliVISTHATED  CATALiOCiUE  16D1. 

JAMES  H.  MASON,  .iLy;^.,BROnKLYN,N.Y, 

JEWELL  BELTING  CO.,"*S;S^"°' 

Manufacturers  of  SHORT  LAP,  PURE  OAK  LEATHER  BELTING. 

Oar  light   Doable  Dynamo   Belts  are  always  made  from  oenten  of  whole 
hides  extra  stretched. 


'^77'£:STSZ£XT    .&.a'^I^T<P3  : 


W.  H.  SALISBnRY  &  CO.,  Chicago,  111. 
A.  U.  GAKDINKR  CO.,  Milwaukee,  Wis. 
TODD  i  STANLEY  CO.,  St.  Loalo,  Mo. 
EHOLISU,  MORSE  &  CO.,  Kanf  SB  City,  Mo. 

SMalu  HcQBe,  Indianapolis. 
Branch  Honse,  Memphis,  Tenn. 
"  "       Chattanooga,  Tenn. 


ROOT'S  Water-tube  Boiler. 

SAFE.      ECONOMICAL.      DURABLE. 

AN  EXCELLENT 

Electric  Plant  Boiler. 

Adopted  by  the  Edison  Electric  Light 

Companies  at  Phlladelphiii,  Detroit,  St. 

Ao         I'fl"!!  C'olumbHH  and  Cincinnati;  also  tlio 

IJnit-li  Kleciric  Light  Co.,  of  LoulBVlile, 

and  ollioriii. 

Abendroth&RootMfg.Co. 

28  Cliff  St ,  New  York.- 

BItANCHES:   Boston,  Philadelphia,  New 
Orleane,  Dallas,  Rochester,  Cincinnati  and 
ROOT  SECTIONAL  SAFETY  BOILER.  chlcaco 

^*'  CROCKER-WHEELER 

PERFECTED  MOTORS. 

\'<-ry  Sl«w  .Siirt'tl  — Full   I'owcr-IN'rfrrt    KcKuIut  lull 

Furifcd     I'UMs,     I.4-I     Into    IIuhk  ^s<>lf-Oilliii; 

nuHrlii(j:N     Ni-ir-(  oiilt'iliif,;  llrtnliiKH -All 

8l7.<-H     Itolli  Arriiiid  lii<-iiiMl<>Hront 

—  I'itr    All    I'ouvr   I'urixmt'M, 

Ackiiowloilsnl  tty  the  LentUnR  Mnniirartiirlim  (^nnpniikm  In  lit! 

THE  MOST  PERFECT  NIOTOR  MADE. 

Ettlmatci  and  Plans  Furnished  for  Eloclrlc  Power  Equip- 
ment. 

COURKarONDKNCK    INVITKH. 

430-432  WEST'UTH  St.,    NEW    YORK 


8.H,  WUBKLKB, 

PreBldant. 


V.  h.  CHUJUKU, 
VIce-Prtfit. 


t-fi 
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S«J&»  Established  ik  1861. 

%^i^>^.  3KGGOT, 

'itmC^''^^  WHOLESALE  AND  RETAIL  DEALER  IN 

"^^  ELECTROLIERS, 

■^W^'^X  ^jSiS^S  COMBINATION 

^fi^'^^P'      GAS  AHD  ILIDTHIC 

FIXTURES. 

ELECTRIC  AND  GAS  GLOBES, 
SHADES,  Etc.,  Etc., 

^^  171  E.  ADAMS  STREET, 

r-^X  CHICAGO. 

BRANCH   STORB 

2134  Michigan  Avenue. 

EDISON  LAMPS  REDUCED  TO  44  GTS. 

16  CANDLE  POWER  LAMPS. 

Lota  of  25  to  150  44  cents  each. 

Lots  of  150  to  500 42  cents  each. 

Lots  of  500 40  cents  each. 

Other  sizes  In  proportion.     All  sizes  in  stock,  with  bases 

to  fit  any  make  of  lamps  or  sockets. 

Full  Line  OKOfilTE  WIRES  in  Stock.    Safest  and  best  wire  made. 

Full  Line  of  Edison  Sockets  and  Appliances, 

STANDARD  ELECTRICAL  WORKS,  ^'^S'"' 


NATIONAL  ELECTRIC   LIGHT 

ASSOCIATION. 

Providence,  February  IT  to  19, 1891. 

The  Convention  of  this  aaaociation  will  be  held 
In  Providence,  R.  1.,  February  17  to  19,  for  which 
occaeion  the  Michigan  Central  — "The  'Niagara 
Falls  Route"— will  make  a  rate  of  one  fare  anfi 
one-thiid  for  the  round  trip,  on  the  certificate 
plan,  i.  e  ,  yoa  pay  twenty-two  dollars  Chicago  to 
Providence,  and  receive  a  C'=Ttlficate  which  will 
enable  yon  to  puichaee  a  return  ticket  at  seven 
dollate  and  tbiny-five  ceutB. 

The  cost  of  Bleeping-car  berth  each  way  will  Ve 
five  dollars  and  a  half,  between  Chicago  and 
Worceetfr. 

These  ratqa  will  apply  lo  delegatee,  members  of 
their  familiea,  or  filends  who  deeiie  to  accom- 
pany them. 

The  Chicago  delegation,  after  a  carefnl  con- 
sideration of  tbe  advantages  offered  by  the  vari- 
ouB  Uneij,  bae  selecied  the  Michigan  Central,  and 
win  Stan  from  Chlcaeo  on  iheir  ISTorth  Shore 
Limited  Express,  leaving  at  1^:2<>  noon,  hiinday, 
February  15lh,  which  Irain  la  due  to  arrive  In 
Providence  at  7:35  oclock  the  next  afternoon. 

The  service  on  this  trein  is  uneurpaesed.  it  be- 
ing a  sol'd  veatlbole  train  ■  (luipjied  wTh  biifl-it, 
library,  d'ning  and  eleepint;  carp,  and  in  fact  every 
coDvenlenee  thu"  the  mo*  t  exnctlng  traveler  coalil 
wlHh.  thu"  inenrlng  a  mOHl  enjnyabie  trip. 

ID4fl('i;iileH  from  AVertt«i-ii  Cities  are  vor- 
fllally  invite*;  to  coint;  to  Chitrago  to  ,i<>iii 
the  <;lilc'ii.;;o   Uelcf^atioii. 

i.'ertlll'atts  lo  enable  ycu  to  aecute  the  reduced 
rutee  will  besenl  to  yoa  upon  application  to  the 
iinderelgned. 

Whlln  tbe  oommlitee  are  very  anxious  to  have 
all  Western  delegnte"*  Join  them  and  go  on  ihla 
tralu,  It  might  be  well  to  etate  that  the  tickete  at 
thin  rale  will  alao  h>-  acceptpd  on  the  Faat  Atlan- 
tic Expr-JBB  of  the  Mlchlgiin  Central,  which 
makiiB  Ihr'Migh  connection  via  the  Ntnv  York 
('entral  A  lludaon  River,  KoHton  A  Albiinv,  and 
New  York.  Providence  and  Boaton  Kallrnuda,  ar- 
riving in  Providence  at  11  :l.5  a.  ,m.  the  uecond  diiy. 

In  ordering  HloHpliig  rar  accitmmodationM  etale 
the  onmher  of  peiuons  in  your  party  and  nuiiiher 
Of  bertha  desired.  Addreaa, 

L.  D.  HEUSNER, 

I'aBfl.  uiid  Ticket  A^ent  Michlean  Cent.  R.  H. 
(17  Clark  Ht.,  Oil  I4;A<,)0,  Ilil/. 


C.  B.  HOLMES,  WM .  C.  NICHOLS, 

Piest.  &  Genl.  Mgr.         Secretary  &  Treasorer. 

G.W.  GRIFFIN, 

Superintendent  of  Constrnctlon. 


T^^i 


Hazelton 
Tripod 
Boiler. 


Is  the  quickest 
generator  of  steam, 
needs  less  repairs 
than  any  other,  and 
is  the  most  eco- 
nomical boiler  in 
use. 

ADDRESS 

lazdlon  \i\]i  loiler  [o., 

170  TWENTV-SECOHD  ST., 
CHICAGO,  ILL. 


INCANDESCENT  LAMPS. 

QO    ^fO     XXO     ■^7'OIjTS. 

TO  FIT  STANDARD  SOCKETS. 

THE  BDCKEfTlECTRIC  CO., 

P.O.Box  123,      CLEVELAND,  OHIO. 


Stilwell's  Patent  Live  Steam-Feed  Water  Purifier. 

Removes  all  Impurities. 

Entirely   prevents   SCALE    in   Steam 
Boilers.    Catalogue  on  application. 

8TILWELL&BIERCEMFG.C0., 

DAYTON,  OHIO. 


VIA  THE  ERIE 

Is  the  way  yonr  tlcketa  to  Providence  should  read 
when  yon  go  Kaat  to  attend  the  Convention  In 
February.  By  this  route  you  can  secure  throagh 
Bleeping  cf>rs  to  New  TorK'from  Chicago,  Cincin- 
nati or  Cleveland.  The  Dining  Car  service  via 
thl6  line  le  op'^rated  by  the  Pullman  Palacs  Car 
Co.  Veslibale  Limited  Train  service  without 
extra  charge.  Call  on  or  write  the  Erie  Agenta 
and  secore  thpir  rates  befoie  you  decide  to  go  via 
any  other  route. 


Fillsliiirgli  M  Metal  Tool  Co., 

H.  H.  HIPWELL,  Prop. 

Mfrs.  ol  Electric  Specialties  of  Every  Variety, 
TOOLS,  DIES,  Etc. 

202,2flUmRobiQsonSt.,  ■  -  Aileghepy,  Pa. 


HENRY  HUTTON, 

CoDBaltJDgand  Gontractiog  Eitelrical  Engineer. 

COMPLETE  ELECTRIC  LIGHT 

AND  POIVER  PL.ANT8. 

MIHING  AND  SPECIAL  MACHINEET. 

MANUPACrUREBS'  AQENT. 

IF  YOU  HAVE  A  BATTERY. 

Gravity  or  Leclanche,  use  the  Delany  Battery 
Strip.  It  prevents  salts  from  creeping,  heepB 
batteries  and  shelves  clean,  preven'B  local  action, 
and  prolongs  life  of  battery.  IVARRANTRD. 
Pe  idoz.,  Gravity,  60c;  Leclanche,  ."^Oc. 

PATRICK  B.  DELANY, 

South  Orange,  K.  J. 


CHICAGO  ELECTRIC  MFC.  CO., 

73  IF.  Jaehson  St.,  Chicago.       J.  J>.  Claghom,  Mgr. 

Makers  of  all  kinds  of  ELECTRICAL  APPARATUS. 

FINE  INSTRUMENT  REPAIRS.       DEVELOPMENT  OF  NEW  INVENTIONS. 

Talcanite  Insulating  material  in  SUeets,  Rods,  Tubes,  CIJTTOOBDKR. 


ELECTRIC         "^^-  Mclaughlin. 

RAM  WAY  ^^^®^^s'  Experience. 

I  IPLIT  A  Pioneer  Id  tbe  Bneiness. 

DnUfCD  Repaire  and  Parts  for  all 
AND  rUllCn.  Sjetems. 


WKITK  KOR  CIKCULAB. 


CHICAGO  OFFICE,  182  Jackson  Street. 


48,  50  and  Sa  NORTH  ClilNTON  ST., 

CHICAGO,  ILL. 

8LECKERT  &  NELSON, 

MANTTPACTiniEES  OP 

Glectric  LigM  and  Combination  Flxtnies, 


We  make  a  specialty  offurnlshlng  the  trade  with 
Electric  Bracke'e,  Electroliers,  Po' tables.  Com- 
bination Brackets,  and  small  fixtures  of  all  kinds. 
Being  manufacturers  we  can  give  lowest  prices, 


OFFICE  AND  FACTORY: 


85  and  87  FIFTH  AVENUE,  CHICAGO,  ILL. 

Send  for  New  Descriptive  Circulars. 


^^LL  AUTOMATIC  ; 
l^'fl^^T  OFF  ENGINE 

THE BA^^^  ERIE  PA. 


Electric,  Gas  &  Street  Railway 

FINANCIAL  REFERENCE  DIRECTORY 
FOR  1890. 

Llet  of  all  Central  Electric  Ltsht  and  Power 
Stations,  with  Capital  Stock,  Ofhcera,  Systems 
used,  Capacity  and  Number  of  Lights  in  nee, 
Steam  Plants,  Day  Circuits,  Kird  ol  Wire  and 
Belts  used  and  Financial  htandlng. 

List  of  all  laolated  Electric  Light  Plants,  with 
Number  and  Kind  of  Lights. 

List  of  all  i-jaa  Companies,  with  Capital  Stock, 
Officers,  Price  of  Gas  and  Financial  Standing,  in- 
clndlng  all  Gas  Companies  operating  Electric 
Lieht  Plants. 

List  of  all  Street  Railway  Companies,  with 
Capiial  Stock,  Officers,  Miles  of  Track,  Gange, 
Kind  of  Rail.  Number  of  Cars  and  Horses,  Motive 
Power,  If  Electric,  Cable  or  Steam,  and  Financial 
Standing. 

Liai  of  all  Telephone  Bschanges  and  Licented 
tJompanles,  with  Offlceis  and  Financial  Standing, 

Pinaucial  Stondintrof  all  Manufacturers,  Deal- 
ers and  Agen's  in  the  General  Electrical  World. 

Price  of  all  Public  Lightins  Contracta,  with 
Number  ard  Kind  of  Lights,  Hours  Burned,  elc. 

Rules  and  Requirements  of  all  the   Boards  of 
Fire  Underwriters,  Insurance  Companies,  etc. 
HANDSOMELY  PRINTED  AND  BOUND. 

Sent  express  paid  on  receipt  of  %b\  with 
Monthly  Corrections,  $6;  with  Confidential  Rate 
Sheet,  SIO. 

ELECTRICIAN  PUBLISHING  CO., 


G  l^akeslde   Buildine. 


CHICAGO. 


PLAYING  CARDS. 

Vou  can  obtain  a  pack  of  best 
quality  playing  cards  by  sending 
fifteen  cents  in  postage  to  P.  S. 
EusTis,  Gen'I  Pass.  Agent  C,  B.  & 
Q.  R.  R.,  Chicago,  III. 


ELEMENTS  OF  ELECTRIC  LIGHTING. 

BY  PHILIP  ATKINSON,  Pli.  D. 

260    Pases     Cloth  Bindlne,    Illustrated,    Price   $1.50. 

This  book  is  an  elaboration  and  revision  of  the  popular  series  ol  articles  which  ran  through  the 
Western  Electrician  under  the  same  title.  It  treats  of;  Principles  of  the  Dynamo;  Alternate 
Current  Dynamos;  Direct  Current  Dynamos;  Electric  Terms  and  Units;  Electric  Measurements 
The  Arc  Lamp;   'Hie    Incandescent    Lamp;   The    Storage   Battery;   Electric   Distribution. 

Sent,  postage  prepaid,  on  receipt  of  price. 

ELECTRICIAN    PUBLISHING  CO., 

4(  Ijakeftlde  ISulldtnfi:, 4'liirat<:o. 


ELECTRICAL  BOOKS 


Send  for  New  and  Complete  Catalogue. 

ELECTRICIAN  PUBLISHING  CO., 

6  Lakeside  Building,  CHICAGO,  ILL. 
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VICTOR  TURBINE  WATER  WHEEL 


The  attention  of  ELECTRIC  COMPANIES  is  called  to  this  CELE- 
BRAXEU  W^AXKU  M'liJEEL.  as  particularly  adapted  to  their  use, 
on  account  of  its  remarkably  steady  motion,  hisrli  Speed 
and  s^reat  Efficiency,  and  lar^e  C-'apacity,  for  its  <i»aroe*er, 
being  double  the  Power  of  most  wheels  of  same  diameter.  It  is  used  by  a 
number  of  the  leading  electric  companies  with  great  satisfaction.  In  the  econom- 
ical use  of  water  it  is  without  an  an  equal,  producing  the  highest  per  cent,  oi  use- 
ful effect  ;f  iiaranleed. 

SB^D  FOB  CATALO«rE  AXD  PARTICCLARS. 

Our  Horizontal  "Victor"  is  highly  recommended,  as  no  geai^  are  requirta 
and  it  can  be  belted  directly  to  dynamo. 

The  accompanying  engraving  represents  a  pair  of  12-inch  VBCXOI'. 
XURUII^ES  arranged  on  a  horizontal  shaft  with  Casl-Iron  Flume,  Drai. 
Tubes,  End  Bearings  for  Shaft,  and  Driving  Pulleys  complete,  all  mounted  upon 
a  substantia!  cast-iron  bed  plate.  The  entire  arrangement  is  very  complete  and 
strictly  first-class  in  every  particular.  We  are  now  prepared  fo  furnish  Vicloi 
Turbines,  either  single  or  in  pairs  on  horizontal  shafts,  and  where  the  situation 
admits  of  their  use.  we  recommend  them. 

STILWELL  &  BIERCE  MFG.  CO.,  •  DAYTON.  OHIO. 


,       r^ADnON  CO.,    MAKERS  orHIGH -GRADE 


CoWLESPllREALlfMIlE 

|1.25  per  pound.  Q'lality  guaranteed  e  qual 
to  any  on  the  market. 

^lANUTACTLTlED  BT 

THE  COWLES  ELECTRIC 

Smelting  &  Aluminum  Co. 

1.OCKPOBT,  ST.  y. 

AJso  manufacturers  of  Cowlf  s  Aluminum 
Bronze,  Cowles  Aluminum  Brass,  CowJes 
Silver  Bronze,  Cowles  Sl'icon  Bronze, 
Cow!es  Aluminum  Iron  Ingots  and  Cait- 
Ings.    Correspondence  Solicited. 


HARRISON  CONVEYOR 

FOR  HANDLING 

Grain,  Coal,  Tan  Bark,  Seeds,  Etc. 

Will  convey  all  fcinds  of  crrajn  Tvithnut  miiirB. 

Will  curry  two  dilTereiii  kinds  of  luaierial  in  op* 
posite  directions  ai  the  ejiiue  time. 

Will  convey  Ooe-Hunared  and  Fifty  Tons  of  Coal 
per  tiour.  Made  otW  ron^htlrnn  and  Steel.  Send  tor 
Illus.CaialnE.  BORDKX  <fe  SEI,I-ECK.CO., 
48  and  30  JL.nkn  Mr.,  f'hicueo.  lU. 


Y-j\i  mai^e  a  mieiabe  if  yon  don't  bay  Electrical 

Supplies  from  t\  &  F.,  Cleveland,  Ohio. 

Send  for 

the  atest 

"IjfFt  of  Rargatns 

for  Bell  Hangere" 

and  'Tock  hottom  prices"  on 

JHedical  B.atterius. 

We  nrdersell  all. 

Address 

►■ietcher&  Fletcher  Klectric  Co.,  Cleveland,  O. 

MsLtlon  ihis  p.iper  if  y'>a  want  bottom  pricne. 


WM.  S-  TUBITEE. 


J.  LESTBB  WOODBRIDQE. 


WOODBRIDGE  &  TURNiSR, 

Electrical  Engineers  and  Contractors. 

COMPIiETK  EHUIPJIBST  OF  ELBCTBIC  BAUiWAlTS. 

Steam  Plants  for  Electric  Light  and  Power.  Arc  and  Incandescent  Lights  Installed. 

Designs  and  Bstimates  Submitted. 

■7 -a  CJortl«.xicit  Street.  PTex^  TTorls.. 


Onel5-light  50  Tolt  Dynamo 
One  25-light  50  volt  Dynamo 
One  50-light  50  Tolt  Dynamo 
One  75-light  llOyolt  Dynamo 
One  too-light  1 10  volt  Dynamo 
One  150-Iight  110  volt  Dynamo 
Including  Lamps  and  Holders. 


i.  W.  COLBURN  &  GO.. 

FITCHBURC,  MASS. 


UIHIINAR  FIBRE 

A  perfect  substitute  for  Hard  Rubber  for  insulating  and 
mechanical  purposes.  Thoroughly  homogeneous,  and 
practically  indestructible.  Furnished  in  sheets  and  tubes 
of  various  lengths  and  thicknesses.  Can  be  cut,  turned 
or  drilled  into  any  desired  shape.  Will  take  a  very  high 
degree  of  polish.  Is  also  a  perfect  bearing  for  light  run- 
ning machinery. 

LAMINAR  FIBRE  GOODS  CO., 

180  Summer  St.,  Boston,  Mass. 


Incandescent  Lamp  Co., 

19l2--l9l40liveStreet.  St.  Louis,  Mo.. 

1IIA9I1JFACTUBEBS    OF 

IWCAHOESCENT  UHPS. 

Lamps  Made  to  Fit  any  Socket. 


Send  ns  a  trial  order. 


Satisfaction  Guaranteed. 


Oxxl^    liXcLzi'u.fa.ot'u.r-ex-s    of  3E*ti.i-o    CJojsiaer   ^Tenxporec:"'.   for 

Brush  Copper,  Coininutator  Bars,  Copper  Wire,  Gear  Pinions,  Trolley  Wheels,  Bearings. 


Ctoneral  Offloe  and  Factory,  NORTH  EAST,  PA. 
Faat«m  Salea  Office.  3.5  Braailway.  NE'W  YORK. 


Weitern  Salea  Office,  225  Dearborn  St.,  CHICAGO. 

North  Western  Sales  Agent.  O.  XV.  'Williami,  DETROIT.  MICH. 


HOI_ia:E:S,    BOOTH    &    HJLYDENS, 

FACTORIES:   WATERBDRY,   CONN. 

nANCFACTCUEKH    OF 

BARE  AND  INSUXiATSD  VITIRi:. 

Underwriters' Copper  Electric  Light  Line  Wire,  handsomely  finished,  highest  conductivity.     Copper  Magnet  Wire,  Flexible  Silk,  Cotton  and   Woisted  Cords 
for  Incandescent  Lighting.     Round  and  Flat  Copper  Bars  for  Station  Work.     Insulated  Iron  Pressure  Wire. 

PATENT     Ki  Ki      LiNEWiRE 

For  Electric  Light,  Electric  Railways,  Motors,  Telegraph  and  Telephone  Use. 

AGENTS  FOR  THE  WASHINGTON  CARBON  CO.,  CARBONS  FOR  ARC  LICHTINC. 

THOS.  L.  SCOVILL,  New  York  Agent, 

26  PARK  PUACE,  NEW  YORK. 
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C.  &  C.  ELECTRIC  MOTORS. 


The  only  motors  in  which  the  mag> 
netic  circuit  forms  a  perfect  circle 
around  the  center  of  the  armature 
shaft,  thus  making  the  most  compact 
and  efficient  form  of  machine  that 
can  possibly  be  devised. 

One-eighth  H.  P.  to  fifty  H.  P.  in  stock. 

Over  10,000  Motors  in  actaal  operation. 


ie*.A.:Sil    O'CTTT^'ITS. 


Electric  Blowers  for  Ship  Ventilation. 


Motors  for  Hoist  and 

Mining  Tramways. 


Equipment  0I  Machine  Shops,  Print" 
ing  Offices,  Factories  and  Entire 
Buildings  with  Electric  Power. 


SEW  EHGLMID  OFFICE,  63  Oliver  St.,  BOSTON.      PHIL&DELPBIA  OFHCE,  38  S.  Fonrth  St.      CHICAGO  OFFICE,  Phoenix  Bnildlng. 

ID  404  GREENWICH  ST., 


C.  &  C.  ELECTRIC  MOTOR  CO.. 


402  AN 

3>J 


We  quote  from  a  letter  received  from  a  well  known  expert,  regarding  recent  tests  of  the  leading 
weatherproof  wires  now  on  the  market. 

"We  have  tested  the  samples  of  wire  handed  us,  and  make  the  following  report,  the  size  of  the 
wire,  length  of  pieces,  and  the  immersion  being  exactly  the  same  in  all  particulars." 


RESISTANCE   OF   INSULATION. 


Sample. 

No.  I. 
No.  2. 
No.  3. 
No.  4. 
No.  5. 
No   6. 


On  Immersion. 

28,000  megohms. 

93         megohms. 

7  megohms. 

.46  megohms. 

3.5      megohms. 

2.8      megohms. 


After  34  hours. 

130,000  ohms. 

360,000  ohms. 

900,000  ohms. 

69,O0O  ohms. 

83,000  ohms. 

7,000  ohms. 


48  hours. 

80,0OO  ohms. 

320,000  ohms. 

800,000  ohms. 

2,856  ohms. 

O  ohms. 

4,00O  ohms. 


96  hours. 

27,586  ohms. 

IO,00O  ohms. 

600,000  ohms. 

I,600  ohms. 

O  ohms. 

1 ,666  ohms. 


144  hours. 

25,000  ohms. 

1,363  ohms. 

272,727  ohms. 

1 ,000  ohms. 

O  ohms. 

1 ,07l  ohms. 


Sample  No.  3  is  our  improved   weatherproof  wire,   and   we  guarantee   it  the  equal,   if  not  the 
superior,  of  any  other  wire  of  like  character.      Prices  on  application. 

WESTERN  ELECTRIC  CO.,  Chicago-New  York. 


The  New  American  Turbine  Water  Wheel. 


PASTIOUIAELY  ADAPTED  TO  DEIYING 

ELECTRIC  LIGHT  AND  POWER  STATIONS, 

On  account  of  its  high  efficiency  at  all  stages  of  gate,  steadiness  of  motion  and 
easy  working  gate,  the  construction  of  which  makes  it  the  most  sensi- 
tive to  the  action  of  a  governor  of  any  wheel  on  the  market. 


Crun    CnR    PATAI  nPIIP   illustrating  various  styles  of  setting 


on  both  vertical  and  horizontal  shaft. 


THE  DAYTON  GLOBE  IRON  WORKS  GO., 


SUCCESSORS  TO 

STOUT,  ffllLiLS  &  TEHPIjIS, 


DAYTON,  O. 


George  P.  Barton, 


226  Dearborn  Street 


LAW  OFFICE, 

CHICAGO,  ILL. 


PATENT  AND  TRADE  MARK  CASES. 


ELECTRIC 
LIGHT 

SUPPLIES. 


mklim  TUBES  Ei  WHISTLES, 

Oral,  Electric,   Pneumatic,  and  Mechanical 

ANNUNCIATORS  AND  BELLS, 
W.  R.  OSTRANDER  &  CO., 


The  Empire  City  Electric  Co., 

15  and  17  PEY  ST.,  NEW  YORK. 


February  7,  1891 


WESTERN    ELECTRICIAN. 


THE  EVANS  SYSTEM  of  DRIVING  DYNAMOS. 


Over  600  sets  of  Cones  in  use,  andfs.ooo  horse-power  being  transmitted  to  dynamos  by  our  system  of 
friction.  For  information  in  regard  to  Speed  Cones  send  for  catalogue  "C,"  and  for  particulars  of  our 
system  of  Driving  Dynamos  send  for  catalogue  "D."    Address, 

B  EVANS  FRICTION  CONE  CO.,  89  Wllir  St„  BOSTON. 


ST.  LOUIS  ELECTRICAL  SUPPLY  CO., 


403  NORTH  EIGHTH  STREET, 


ST.  LOUIS,  MO. 


Habirshaw,  Safety,  and  K.  K.  Wires;  Poles,  Cross- Arms,  Fins,  Brackets  and  Insulators. 
Electric  Railway  and  Electric  Lighting  Supplies  of  all  descriptions. 


CABLES  OF  ALL  KINDS. 

UNDERGROUND  CONDUCTORS. 

LEAD  COVERED  TELEPHONE  CABLES. 

WEATHERPROOF  AND  UNDERWRITERS'  LINE  WIRE. 

COPPER  AND  BRONZE  TROLLEY  WIRE. 

MAGNET  WIRE. 


MANUFACTURED  BY 


JOHN  A.  ROEBLING  S  SONS  CO., 

'Warehonse,  171  and  173  Lake  St.,  Chicago,  111. 

WE  ARE  HEADQUARTERS  IN  THE  WEST 


SEND  FOR  OUR  NEW  AND  COMPLETE  CATALOGUE. 


ZSIectrician  Publishing  Uo.^  6  laakeside  Bldg.,  Chicago,  III. 
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NEW  EDITIONS 


INCANDESCENT  WIRING  HAND-BOOK 


AND 


DYNAMO  TENDERS'  HAND-DOOK, 


WITH  MOONLIGHT  SCHEDULE  FOR  1891, 


MAKE  YOUR  ORDERS  READ 

"NEW  edition: 


Our  Stock  of  all  Other  Electrical  Books  is  Full  and  Complete, 

and  Your  Orders  are  Solicited. 

ELECTRICIAN  PUBLISHING  CO.,  6  Lakeside  Building,  CHICAGO. 
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IMMENSE   STOCK!! 
BOTTOM    PRICES!! 


Electrical  Supplies 


—OF  ALL  KINDS.- 


THOMSON-HOUSTON 


40S    cfi;   405    Stl^ILiES^Sr    ^l? 


OUR    IPOImICTT. 


First  Glass  Goods,  Small  Margins  and  Quick  Oelivery. 

Grimshaw  White  Core, 
Holmes,  Booth  &  Hayden's  'K.  K." 
Underwriters'  Line  Wire  &  Mapet  Wires. 


FULL  LINE  OF  PORCELAIN  GOODS. 


"ELECTRIC  BLOCK",  siblTyVL.  ST.  PADL, 
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THE  BUTLER  HARD  RUBBER  CO., 


-  FeSSE)>$S  SUPERIOR  AI>TANTA«£S  IX  THE  aiASJTUFACTUBE  OP  - 


Especially  in  articles  adapted  to  electrical   industries,  having  obtained  the  soletHgTit  to  manufacture  SAHJy 
RUBBEH  under  the  valuable  Patents  grayited  to  WILLIAM  KIEL, 

All  operations  of  sawing,  cutting,  turning  and  polishing  our  new  standards  of 

5&  U  F  F  ^r  D  ^\  D  A  M  D  ^T 11  R  I  M  ^\  can  be  performed  witli  a  large  reduction  in  the  -wear  and  tear  of  tools,  and  considerable  saving-  of  labor. 
**  ■^*  ^  ^  ■  9  ■  »■  ^^  *^  ^  ■■  »^  1  **  »^  1  1*  ^^  Our  new  standards  are  of  a  richer  blaclc  throug-hout.  not  subject  to  change  in  color,  are  tougher  and 
more  flexible,  do  not  become  brittle  with  age,  and  have  been  tested  and  approved  by  the  leading  electrical  companies  of  the  United  States.  In  addition  to  these  ad- 
vantages, we  also  offer  advantages  in  prices. 

THE  KIEL'S  PATENT  HARD  RUBBER  CELLS  FOR  STORAGE  AND  PRIMARY  BATTERIES 

still  remain  the  most  satisfactory  and    cheapest   in   the  market,  unequaled    for    strength,   durability,  insulation  and   resistance    to   acids. 

HARD  RUBBER  GOODS  OF  EVERT  DESCRIPTION  MANUFACTURED. 

Correspondence  solicited  from  all  manufacturers  and  dealers  in  electrical  machinery  and  supplies. 

FOB  ISAL.E  BT  XHJB  CKNTBAIi  £LiECTBIC  CO.,  CHICAWO. 


THE  STANDARD  GARDON  CO., 


CLEVELAND, 
OHIO. 

Manufacturers  of  Electric  laight  Carbons  and 'Battery  Material. 


-P^F^T-- A -BI,T!=ITT:E!-n     1867. 


FRANKLIN  S.  .CARTER, 

CHAS.  M.  WILKINS.         S-TrADINGAB 

E,  WARD  WILKINS 


'"i—  PARTRICK  &  CARTER  CO., 

MANUFACTURERS  OF   AND  DEALERS  IN  EVERY  DESCRIPTION  OF 


SOIiE    PBOFBI£TOBS    OF    THB 


NEW  PATENT  NEEDLE  ANNUNCIATORS,  WITH  GUEST  GALL  AND  FIRE  ALARM  SYSTEMS. 
Ve  make  a  Specialty  of  Supplies  for  Hotel  and  HoQse  WotL  125  S.  Second  St.,  Philadelphia,  Pa. 

Catalogues  and  Discount  Slieets  will  be  sent  to  those  In  llie  trade  upon  receipt  of  applica'ion  and  business  card. 


OF  PITTSBURGH,  PA. 

MANUFACTURERS  OF  A  FULL  LINE  OF 

ELECTRIC  LIGHT 

BIOBESW  SHADES 


BOTH  ARC  AND  INCANDESCENT. 

RICH  CUT,  OPAL.  CLEAR,  ETCHED,  ROUGHED,  ETC. 


ADAPTED    TO   ALL    SYSTEMS. 

"^c|   729  BROADWAY,  NEW  YORK.    ^i;^ 


(Con,  WAVERLY  PLACE),  and 


■■:;>     43  SIXTH  AVE.,  PITTSBURGH,  PA. 


THE  SCHUYLER 


-airsTEiyE  o:f- 


ARC  LIGHTING 


CONTAINS  THE  FOLLOWING  IMPORTANT  FEATURES: 


Instantaneous  and  Automatic  Regulation. 

Self-Lubricating  Boxes. 

Ventilated  Armature,  proof  against  a  burn-out. 

A  Pure  White  Steady  Light. 

MSCHUYLER  ELECTRIC  CO., 

MIDDLETOWN,  CONN. 
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TRADE  MARK. 


(FACSIMILE)  W,  U.   TELBQBAM. 

To  SOUTHERN  ELECTRICAL  SUPPLY  CO. 

823-  Locust  St.-  St.  Louis,  Mo. 
Ship  by  express  nine  thousand  feet  two  naught 
Okonite  feeder  wire  at  once. 

Dallas  Cons.  Trac.  R'y  Co. 

LARGE  STOCK  OF  ELECTRIC  LIGHT  SUPPLIES.  ffli^  Prompt  Shipments. 


Okonite  and  Candee 
Okonite  and  Manson 


^  1886  BYJAJ  SHULTZ. 


YOUR  POWER. 
YOUR  BELTS. 
YOUR  MONEY. 

BY  COVERING  YOUR  PULLEVS  WITH 

SHULTZ  PATENT 
LEATHER  PULLEY  COVERING. 


BRANCHES: 


;  161  Summer  St.,  Boston,  Mass. ;  226  Pearl  St.,  New  York  City. 
129  N.  Third  St.,  Phlladelpliia,  Pa. ;  60  W.  Monroe  St.  Chicafio. 


'S^lAPElEATriER- 

PieKER  Leather- 
St  Louis,  Mo. 


Barnes'   Patent 

m\m  sniLLs, 

20  to  32  inch  Rwin^,  wilh  both 
worm  and  lever  ftijd,  self  £i;e.-il 
and  back-geared. 

Barnes'  Patent 
EXGINE    LATHE. 

15  inch  swing,  6  foot  or  8  foot 
bed.  These  mschints  are  made 
a  specialt>'  in  our  factory. 

They  have  advantages  not 
found  in  other  machines  in 
thi;  line.  It  will  pay  parties 
desiring  to  purchase  or  know 
iTifire  about  these  machines  to 
-ind  for  full  description  ami 
,  ri.es  to  W.  F.  A.  JOHN 
BARNES  CO.,  Rockford, 
IN.,  Address  Xo.76lRiiby  bt. 


FHE  BARNES  WATER  EMERY 
Tool  Grinder. 

It  has  no  pumps.  No 
valves.  No  piping  to 
supply  it  with  water. 
It  has  nothing  to  get 
out  of  order,  is  always 
ready  for  use.  It  is 
as  easily  managed  as 
a  grindstone  and  wnll 
give  vastly  better  re- 
sults. 

Sold  subject  to  ap- 
proval. Send  for  full 
description  and  jirice. 

F.  &  John  Barnes  Co.,  Rockford,  III.. 

Address  No.  761  Ruby  Street 


POND 


ENCIIMEERINC  CO., 

ST.  LOUIS,  CHICAGO, 

KANSAS  CITY, 

OMAHA,  DALLAS,  TEX., 

SEATTLE,  WASH. 

ENGINES,  BOILERS,  ETC.,  FOR  DRIVING  DYNAMOS. 

COMPLETE  STEAM  PLANTS  CONTRACTED  FOR. 

ERECTED  READY  FOR  SERVICE. 

SPECIAI.TIES:— ArmingtoniSlma  Enelnes,  Steel  Boilers,  Standard  Rocking  and  Sheffield 
Gratea,  Lowe  Heater,  Hoppee  Purifier,  Pond  Separator,  Blake  Pump,  Korting  Injector,  Etc. 

Send  to  the  Nearest  Office  for  Latest  Catalogue. 

BERNSTEIN  ELECTRIC  GO. 


INCANDESCENT  UMPS 

FOR 

ARC-LIGHT  CIRCUITS. 

SIMPLE.   RELIABLE.   DURABLE. 

The  only  sale  socket  for  series  lamps,  and  the  only 
socket  having  insulating  material  for  the  outside 
parts.    Send  for  Illustrated  Catalogue. 

620   ATLANTIC   AVENUE, 


ELECTRICAL  WORDS,  TERMS  \  PHRASES. 

656  Pages.    397  Illustrations.    Clotn  Binding.    Price,  postage  prepaid,  to  any  part  of  the  world,  S2.50. 


This  Dictionary  'ncludes  close  upon  2.500  distinct  Words,  Terms  or  Phrases.  Each 
of  the  great  classes  or  divisions  of  electrical  Investigation  or  utilization  comes  under 
careful  and  exhaustive  treatment.  For  some  reasons  It  deserves  rather  to  be 
called  an  Encyclopedia  than  a  dictionary. 

The  Scheme  of  Treatment  is  as  follows : 

Ist.  The  words,  terms  and  phrases  are  invariably  followed  by  a  short,  concise 
definition,  giving  the  sense  In  which  they  are  correctly  employed. 

2d.  A  general  statement  then  follows  of  the  Principles  ol  Electrical  Science  on 
which  the  definition  is  founded. 


3d.  When,  from  the  complexity  of  the  apparatus,  or  from  other  considerations, 
It  has  been  thought  desirable  to  do  so,  an  Illustration  or  Diagram  of  the  apparatus  is 
given. 

4th.  To  facilitate  studv,  an  elaborate  system  of  Cross  References  has  been  adopted 
so  that  It  Is  as  easy  lo  find  the  definitions  as  the  words,  and  aliases  are  readily  detected 
and  traced. 

In  applying  these  rules  great  care  has  been  exercised  to  secure  CLEARNESS,  to  the 
end  that  while  the  definitions  and  explanations  shall  be  SATISFACTORY  TO  THE 
EXPERT  ELECTRICIAN,  they  shall  also  be  SIMPLE  AND  INTELLIGIBLE  to 
those  who  have  had  no  tralulng  at  all  In  electricity,  or  are  novices  In  the  art. 


SlaSCTRICIAN  PUBIiISHING  CO. 


e  Xj.a.bl£1sxx>s]  :BX7iXji>xi>rGi-, 


10.^00.  iXsXjiiKroxs. 


JOHN  STEPHENSON  CO., 


I-nVTITEED, 


NEW   YORK. 


STREET  CARS 


-FOR- 


ELECTRIC  MOTORS 


ADAPTED  TO  AU  SYSTEMS. 
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Thomson-Houston  Flectbic  Co. 

TO  THE  OWNERS  OF  WATER  OR  STEAM  POWER: 

LONG  DISTANCE  TRANSMISSION  OF  POWER 

by  Electricity  is  now  successful  and  economical. 
I  A  greater  eflQciency,  both  as  to  first  cost  and  operating  expenses,  is  guaranteed  than 

by  any  other  method  of  power  transmission. 
Electric  power  transmitted  for  any  purpose  and  to  drive  any  class  of  machinery. 

THOMSON-VAN  DEPOELE  ELECTRIC  MINING  CO. 

Manufictures  the  best  apparatus  for  the  application  of  ELECTRICITY  IN  MINES,  viz.:  Hoists, 
Force  Pumps,  Sinking  Pumps,  Locomotives,  Fans,  Blowers,  Drills,  Prospecting  Drills,  Coal  Cutters,  Light- 
ing Apparatus  with  specially  designed  Insulators,  Cut-Outs,  Lamp  Sockets,  Switches,  and  other  devices. 
We  can  show  machinery  of  every  kind  in  practical  operation. 


Thomson-Van  Depoele  Latest  Improved  Electric  Mine  Locomotive.     Less  Height  than  any  Electric  Locomotive  in  Existence.    Applicable  in  any  Mine. 

THOHSON-fiODSTON  GENERATORS  AND  MOTORS. 


We  will  be  pleased  to  furnish  on  demand  full  information  on  our  electric  appliances  and  make  estimates  for  transmission, 
of  power  plants,  and  for  the  equipment  of  mines  with  Electric  Power  and  Lighting  Apparatus. 


COMPLETE  INSTALLATIONS,  OR  ELECTRIC  MACHINERY  ONLY.  FOR  ALL  KINDS  OF  ELECTROLYTIC  WORK,  ESPECIALLY  FOR  THE 

ELECTROLYTIC  -  REFINING  -  OF  -  COPPER. 

Illustrated  and  Descriptive  Circulars  cheerfully  furnished  on  application  at  any  of  the  following 

:FI3I3iTCi:F.A.Ij     OrS^ICES : 

BOSTON,  CHICAGO,  ST.  PAUL, 


eao  .^.tiAxitio  .A.-^TG. 


X48   AXlolilKAXi    .A.-\r&. 


•a^OS    Sllsley   street. 
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Knapp  Electrical  Works, 


PERKINS  ELECTRIC  LAMP  CO 

To  Fit  Any  Socket,    Any  Candle  Power, 

Highest  Efficiency. 


GRIMSHAW  WHITE  CORE 


BURGLAR  ALARM  BELLS.  BUTTONS.  ETC. 


PORCSX^AIir     CXTT-OXJTS, 

Main  and  Branch  Cut-Outs,  Rosettes  and  Switches,  Underwriters' 
Weather  Proof  Wires  and  Line  Supplies. 


Write  for  Prices  on  these  Specialties  Our  New  Catalogue  for  1891  Just  Out. 

54  ^  56  FRANKLIN  STREET,  CHICAGO. 
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,SS  ^^»i 


(T|i(^%iy(2, 


The  Wirt  Lightning  Arrester. 


The  Wirt  Arresteb  has  no  fuse, 
requires  do  Inspection,  is  absolutely 
weatherproof,  and  is  better  adapted  for 
pole  work  than  any  arrester  made.  While 
many  arresters  break  the  current  after 
an  arc  has  formed,  the  Wikt  prevents 
the  forming  of  any  dynamo  arc,  and  thus 
dispenses  with  all  operative  mechanism, 
extra  resistance,  burning  of  points,  and 
liability  to  get  out  of  order.  Having  no 
conducting  parts  exposed,  it  can  be  safely 
placed  anywhere. 

For  alternating  work  we  recommend 
arresters  placed  within  and  outside  the 
station  for  the  protection  ot  dynamos  the 
same  as  for  arc  wires,  and  additional  arrest- 
ers for  the  protection  of  the  converters, 
connected  to  the  primaries,  one  pair  for 
each  converter  or  group  of  converters  to  be 
fatenteu.  protected. 

For  low  tension  incandescent  work  we  recommend  that  arresters  be  placed  at  the 
Rtalioa  us  before  described  on  each  feeder  line  leaving  the  station,  one  arrester  at  the 
junction  of  each  feeder  with  the  mains  and  one  at  the  extreme  end  of  each  main,  with 
additional  intermediate  arresters  according  to  length  of  line  and  severity  of  lightning. 

In  Electric  Railway  work,  feeder  and  trolley  lines  should  be  prolecttd  by  arresters 
placed  on  the  poles,  using  at  least  eight  to  the  mile.  In  addition,  one  arrester  should 
he  placed  in  each  car. 

l^*Thei-e  is  no  better  time  than  the  present  to  prepai-e  for 
next  season's  lightning. 


The  Ajax  Dry  Battery. 


Electro -Motive  Force, 
2  Volts. 


Internal  Resistance, 
.5  Obms. 


Wo  arc  much  pleased  to  oiler  our  new  AJAX  DRY  BATTERY  to  the  considera- 
tion of  Alton  1TE0T8,  THE  HARDWARE  TRADE,  RAILROADS,  and  all 
Interested  In  a  marked  Improvement  in  Open  Circuit  Batteries,  as  the  most  reliable 
article  that  has  appeartd  in  the  Held  for  years.  The  elements  of  the  A.ia.\  Battery 
are  securely  mounted  In  a  strong  metal  C6sj.  and  re(|ulre  absolutely  no  attention.  The 
A.iA.v  DiiY  Uat'i'BKv  has  greater  elcr.lio-motlve  force,  less  resistance,  and  recuperates 
Its  energy  more  completely  and  rapidly  than  any  sal-oinmonlac  battery.  One  test  will 
convince  aoy  one  of  its  meiils  imd  uilllty  for  the  operation  of  Bells,  Annunciators, 
Burglar  Alarms,  and  for  all  open  circuit  work.  There  are  no  glass  jars  to  break,  no 
salts  to  creep,  no  eoiutlon  to  prepare  or  (pill.  It,  la  ri;ady  for  instant  service.  T/u:  i/ii.c 
Dry  Battery  is  tite  only  Battery  far  AllQlUTEtJTSlotpmfy,  and  for  theHAlWWAHK 
IUATjK  to  sell. 


Tlie  Ajax  Dry  Battery  Cliallenies  any  Open  CircDit  Battery  In 

size,  R  Inches  high;  :i  Inchis  diameter;  wcl, 
No.  out.    I*rlre  <'avh,  Kfi  !.*.£  I. 


He  Worlfl  lo  a  contest  of  Merit. 

;ht  2 '1  pounds. 
OlHconnt  to  the  Trade. 


The  Wirt  Standard  Voltmeter. 


PATIC^TED. 

The  accuracy  of  its  leadings  may  be  absolutely  idled  upon,  under  the  most 
exact'ng  conditions: 

In  close  proximity  to  dynamos,  powerful  currents, 
or  on  moving  trains,  no  variations  are  perceptible. 
Range  I':;  to  250  Volts. 


The  Eurel(a  Bell. 


This  cut  represents  our  new  Eureka  Bell,  which  is  nude  with  2i-2  and  3  inch  gong. 
These  will  be  found  the  best  made  and  most  perfectly  ad.iusted  bells  of  low  resistance 
yet  introduced.  Realizing  the  necessity  for  a  bell  both  in  wood  and  Iron  box  that  can 
be  sold  at  popular  prices,  wo  have  placed  these  upon  the  market,  and  we  arc  pleased 
to  ( ITer  them  to  the  trade  confident  that  llicy  will  fulfill  all  icqulicments. 

2(i  iucli.         Slncli, 

No.  611,  Black  Walnut,  Oak  or  Ash,       Each,$l.30    SI. 40 
No.  641,  Similarto  above.  Iron  Box,  "         I.IO       1 .20 

niHCOlXT    TO    TBK    TI»A1»K. 


Write  for  our  Illustrated  Catalogues,  and,  to  avoid  misunderstandings  inclose  your 
business  card,  or  state  in  what  branch  of  electrical  business  you  are  interested. 
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DOUBLE  CARBON  LAMPS 

Afford    the    Only    Reliable    and    Efficient    Means    for 


ALL  NIGET  ELECTRIC  LIGETli. 


All  other  devices  are  crude,  expensive,  and  unsatisfactory. 


m  nisi  EiECTiie  mm 

Has  established,  its  broad  foundation  patent  for  Double  Carbon  Arc  Lamps, 
No.  219,208,  having  won  four  distinet  infringement  suits  in  the  United 
States  Courts,  two  of  them  on  final  hearing,  the  decisions  being  rendered  by- 
Judges  Gresham,  Blodgett,  Brown  and  Ricks. 

The  public  is  warned  against  the  use   of  infringing   lamps  or  any  crude 
substitute  for  the  Brush  invention. 


I 


ARC  LIGHTING  APPARATUS, 

ELECTRIC  MOTORS  AND  GENERATORS, 

ALTERNATING  CURRENT  APPARATUS. 
INCANDESCENT  LIGHTING  MACHINES, 

CARDONS  FOR  ARC  LIGHTING, 
ETC,  ETC,  ETC. 

THE  BRUSH  ELECTRIC  CO., 

c::^i_E:\ZE:i^.^^isrrD,  c=:)F^icd. 


1 
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FORT  WAYNE  ELECTRIC  CO., 


MAXIJFACTUKEKS    OF    THE 


SI  Bttery  Induction  and  Wood  Arc  System 

THE  MOST  PERFECT  OF  ANY. 

For  references  as  to  the  merits  of  these  systems,  inquire  of  the  local  companies,  the  operators,  or  the  customers  in 
the  large  cities  of  this  country  -where  these  systems  are  now  being  used  almost  exclusively  after  other  systems  have  been 
tried  and  thrown  out.    Philadelphia,  New  Orleans,  Cincinnati,  St.  Liouis,  Kansas  City,  LiOuisviUe,  Detroit,  etc. 

WE    MAKE   ALL   STANDARD   SIZES   OF 

INCANDESCENT  LAMPS  FOR  THE  ALTERNATING  SYSTEM, 

Also  Arc  Lamps  of  Standard  Sizes,  2,000  c.  p.,  1,200  c,  p.  and  800  c.  p. 
Main  Offiesand  Faotory,   FORT  'Q7A71TE,  IITD. 

NEW  YORK I  I  5  Broadway.      I       I      PITTSBURGH,  PA 533  Wood  Street. 

CHICAGO 185  Dearborn  Street.  SAN  FRANCISCO 35  New  Montgomery  Street. 

PHILADELPHIA 907  Filbert  Street.      I       I      TORONTO,  CANADA 138  King  Street,  W. 

DALLAS,  TEXAS McLeod  Building. 

The  Consolidated  Electric  Storage  Co., 


(■tiM(itit*in>r^(n 


MANUFACTURERS    OF^ 


THE    jrULIHIV 

ELECTRIC  STORAGE  BATTERY. 

ExclnsiTe  licensees  for  tbe  wbole  of  the  United  States  of  tbe  Storage  Battery  Patents  of  Charles  F.  Brnsh  [lately  owned  by  the 
Brnsh  Electric  Company],  and  sustained  by  the  Gircnit  Conrt  of  the  United  States. 

Electrical  Accumulator  Company  vs.  Julien  Electric  Company,  38  Federal  Reporter,  117. 
Brush  Electric  Company  vs.  Julien  Electric  Company,  41  Federal  Reporter,  679. 

BATTERIES  ^  LIGHT  ^  POWER, 

Solci   a,t   X*x>loeis    so   Xiottct-    as   to   I>©fy-    OoxxLX^etltloxx. 

For  Agencies  and  Licenses  apply  at  the  Company's  Office  at 

All  other  inquiries,  more  especially  those  in  relation  to  Purchase  of  Batteries,  should  be 

addressed  to  the  Philadelphia  Office  of  the  Company. 

926  Drexel  Building,  PHILADELPHIA,  PA. 


$3  per  Annum. 


EVERY  SATURDAY. 


lO  cents  per  Copy. 
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"Ajax  Switches 
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In  all  Sizes,  for  any  Potential, 

Single,  Double  and  Treble  Pole.  ^,^ 

SIMPLE,  CHEAP,  INDESTRUCTIBLE. 

COBBESPOXDENCB   SOLICITED. 

C.  S.  VAN  NUIS, 

74  Cortlandt  Street,  New  York. 


ELECTRICITY  IS  LIFE. 

At  least  it  furnishes  a  livelihood  to  those 

Who  Know  a  Good  Thing,  and 

They  Are  the  Buyers  of  Our 

CBIBBRATBD  MSl'LATED  WIRES  AND  CABIBS. 

The  Siaiidaro  Underground  Cadle  co„  "■""'"""'•* 


CHIGAI.O. 


PITTSBVRCiH. 


Superior  Line. 

XEW  irORK. 


THE  HOLTZER-CABOT  ELECTRIC  CO., 

MANUFACTURERS  OF  AND  DEALERS  IN  ' 

EVERYTHING   ELEOTRIOAL 

SJBKD  VOJB  iSSe-PAGE  CATAIiOOUE, 

111  Aroh  Street,  BOSTON,  MASS. 

•iP^riii  jiPFiiriFX-  '  CLOWER  &  HARRIS,  Dallas,  Texas. 
orio/fli.  /luc/Toico.  j  p^^  aKiLESs  Elkcthical  Works,  San  Francisco,  Cal. 
A  fall  Une  of  oar  manafacture  can  be  found  at  our  Agencies. 

ACNOLIA 
METAL. 

INDORSED  BY  THE  UNITED  STATES  AND  GERMAN  GOVERNMENTS. 


NEW  YORK  AND  BROOKLYN  BRIDGE,  Bkooklyh,  Not.  7,  1890. 

THE  MAGNOLIA  ANTI-FRIGTION  METAL  CO.,  74  Cortland  Street,  New  York  Olty. 

Gkntlkmbn:— This  certifies  th-it  we  have  had  yoar  metal  in  nee  about  eii  months  on  the  crank 
pin  of  a  fonr  hundred  and  fifty  horsepower  Wright  engine,  and  al-o  ae  pacbine  rings  on  tneplBton  rod 
of  a  locomotive.    In  both  places  It  has  givan  entire  eausfaction,  not  caoeing  the  least  tronble. 

Yours  very  trnlj^,  C.  C.  MARTIN,  Chief  Eogineer  and  Supt. 


(2121; 


ELECTRIC 
LIGHT, 

HIGH  OR  LOW 
VOLTAGE. 


Tie 


India-Bnlilier  aid  Giitta-FBrcba  iBsnlaig  Go. 


Vulcanized  India-Rubber  Cables,  to  any 
specification  up  to  8,oco  Megohms  per  mile. 

Absolutely  Pure  Rubblr  Cables, 

Concentric  Cables,  any  millage,  Flexible 
Cords,  Silk,  Hemp,  Cotton,  Dynamo 
Wires  and  Cables,  v-^ry  pliable.  Every 
varieiy  of  INCANDESCENT  CORES. 


UNDER  WATER 

AND 

UNDERGROUND. 


mantjfacturers  of 

Three  and  Two-wire  Ca- 
bles, to  any  specification 
up  lo  8.000  Megohms  per 
knot. 

Cables  ot  High  insulation 
and  Long  Life,  all  miitage. 


WM.  M.  HABIRSHAW,  F.  C.  S.,  Gen'l  Mgr.,  Offices :  1 59  Front  St.,  NEW  YORK,  U.  S.  A. 

Western  Agents:  THE  ELECTRICAL  SUPPLY  CO.,  171  Randolph  St..  CHICAGO.  ILL. 


MARINE 

ELECTRIC 

LIGHT 

Installations 


Standard  MARim 
Cores  to  any  Millac* 
or  Specification  up  ta 
9,000  Megohms  per  knot. 

Two-Circuit  Concmc- 
TRic  Cables,  both  cir- 
cuits, 9,000  Megohms  p«i 
knot. 

Navy  Portables.  Silk, 
Cotton  and  Hemp, 

Bell  Wire,  rubber  cov- 
ered, for  Marine  Work. 

pliable  Cables,  Im 
Search  Lights. 


Insulated  Wires  and  Cables. 

Tbe  acknowledged  8tnndar<l  for  dorable  «nd  lilgb  In- 
■alatlon.  Itn  merlti*  proved  by  m  rc^cord  or  over  qnartrr 
ot  m  eentnarj'.    Adapted  to  all  electrical  parponea. 

CELEBRATED  KERITE  TAPE  FOR  INSULATING  JOINTS, 


Electric  Light  and  Power, 
Telegraph  and  Telephone. 
Rallwar  and  all  other 
Branches  o)  Signaling, 


ALL  SIZES 
Lead  Encased  Wires 


Aerial  Use. 
Subterranean  Use. 
Submarine  Use. 
Concealed  Wiring  in  alt  Locations. 


ALEXANDER,  BARNEY  ^  CHAPIN 

20  CORTLANDT  STREET,  NEW  YORK. 


,     Betl  Subllltules 
1  tor 

Hard  Rubber 

AXll 

Porcelain. 


6E0R6E  B.  PRESGOTT,  Jr.,  6en.  Agt.,  16  Dey  St.,  New  York. 

AVestern  Electric  Co.,  Chicago,  III.,  Sole  Agents  for  the  West. 


ALL  COLORS. 


^y»i/AJRk.^ 


Mole  Asenti.  for  the  VIRROWE  nAKUPAOTIlBINU  OOMPAIKV. 


THE     '^CHJLIKIPION"    BitTTERlT. 

Pfice,  with  Rod  Zinc,  $1.15  per  Cell,  with  Corrugated  Zinc,  $1,35  per  Cell. 


mplrrtr  Oil  nf  ChumitUtn  Citrlion  It«-H(>rvolr  iiimI  C'mmi'  CiimiKalcd  /Inc  of  Clintnpluu 

llattery.  ,,1   <'li}iiii|>loii   Italli-r.v.  UntUivr. 


TiieE.S.GREELEY&CO. 

5  AND  7  DEY  STRSET,  NEW  YORK. 

Manulaclurert,  Importers  and  Dealers  In 

Electrical  Supplies 

OF  ALL  DESCRIPTION. 

Telegraph,  Telephone,  Electric  Light  and 

Power   Appliances,  Construction 

Tools  and  Line  Material. 


USE  THE  CHAMPION  BATTERY 

lor  OuN  LlKliIlue,  lloll  UlnicliiKT.  t'liu'li  Tin  uirs  Htnt 
OiMirrHl  O|>oii  (Mrciilt  Work. 


WESTERN    ELECTRICIAN. 


February  14,  1891 


Respectively,  of  the  entire  number  of  ARC  LIGHTS  in  use,  July  1st, 

1890,  in  Central  Stations  in 


X012Sr2L  AND 


Were  of  our  manufacture  (see  table  below),  as  were  also 


Of  the  Arc  Lights  in  use  in  Central 
Stations  in 


The  figures  referring  to   "total  of  all 
syBtemB,"   taken  from  table  published  in 
August  number  of  "Electrical  Industries," 
for  year  1890,  are  of  undisputed  accuracy. 

Total  of  all 

systems. 

Thomson-Houston  System. 

Number. 

Percentage  to  total  of  all 
Systems. 

Indiana,       -     -     -     - 
Iowa,      ----- 
Florida,        _      -     -     - 

4132 

2179 

485 

2745 

1517 

350 

665  per  cent. 
691  per  cent.- 
72    per  cent. 

THOMSON-HOUSTON  ELECTRIC  GO. 


P 


620  Atlantic  Avenue,  Boston,  Mass. 

Wall  and  Iiloyd  Sbreets,  Atlanta,  Oa. 

116  Broadway,  New  York  City. 

16  First  Street,  San  Francisco,  Oal. 

831  New  York  Life  Building,  Kansas  City,  Mo. 


148  Mlohigan  Avenue,  Chicago,  III. 
406  Sibley  Street,  St.  Paul,  Minn. 
216  West  Fourth  Street,  Cincinnati,  O. 
1110  Noble  Street,  Philadelphia,  Pa.     ' 
1383  F  Street,  Washington,  D.  C. 
116  North  8d  Street,  St  Louis,  Mo. 


jceoruary  14,   loyi 
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ALPHABETICAL  LIST. 


Accumulator  Co.,  The xxvlll 

Abendroth  &  Root  Mfg.  Co . .  xv 
Alexander,  Barney  &  Chapln.  i,  vil 
American  Electrical  Works. .       xv 

Automatic  Switch  Co xxili 

Baggot,  E xvi 

Bain  Electric  Mfg.  Co vli  ^ 

Ball  Engine  Co xxil  i  Stanley  &  Hall 


Queen&  Co xv 

Roeblings'  Sons  Co.,  Jno.  A.. .    xix 

Sawyer-Man  Electric  Co xiil 

Scliieren&  Co.,  Clias.  A xlv 

Schuyler  Electric  Co vlii 

Sbawhan  Machine  Works xvi 

Shuliz  BeltiQg  Co xxiii 

Southern  Electrical  Supply  Co.  xxiii 
Standard  Electrical  Woika  . .  xv 
Standard  Ucderground  Cable  Co.     I 

Standard  Carbon  Co xxil 

xlv 


Barnes,  W.  F.  &  Jno xxiii 

Barton,  Geo.  P 

Baxter  Electric  Motor  Co xxvill 

Bernstein  Electric  Co 

Bleckert  &  Nelson xvi 

Borden  &  Selleck  Co xvii 

Brush  Electric  Co xxvii 

Buckeye  Electric  Co xv 

Bunnell  &  Co.,  J.  H 

Butler  Hard  Rubber  Co xxii 

C.B.  &Q.  R.  R xvi 

C.  &.  C.  Electric  Motor  Co. . .  xviii 

C.  &  N.  W.  R.  R.  Co 

Card  Electric  Motor  &  Dynamo 

Co 

Central  Electric  Co xi 

Chicago  Electric  Club 

Chicago  Electric  Mfg.  Co xvi 

Chicago  &  Erie  R.  R.  Co xvi 

Cleveland  Aluminum  Co xiv 

Cleverly  Electrical  Works. . .        Iv 

C.  M.  &  St.  P.  R.  R.  Co 

Colburn&  Co.,I.  W xvli 

Cutter,  Geo  xv 

Columbialncandescent  LampCo    vil 

Conneclicut  Motor  Co 

Consolidated  Electric   Storage 

Co 

Continental  Dynamo  Co iv 

Cowles  Electric  Smelting  and 

AluminumCo xvli 

Crocker- Wheeler  Motor  Co. . .     xv 

Crosby  Electric  Co Iv 

Day's  Kerite  Insulation i 

Uayton  Globe  Iron  Works  Co. xviii 

Detroit  Electrical  Works vi 

Delany,  P.  B 

Eastern  Electric  Cable  Co xv 

Edison  General  Electric  Co.,— 

Lighting  and  Power  Dept. . .  x 
Electric  Mutual  Insurance  Co  vii 
Electric  Construction  &  Sup.  Co  iv 
Electrician  Pub.  Co.,  xvIII,  xix,  xx 
Electrical  Supply  Co.,  The  . .  .xxvl 
Electrical  CommlBstomirs,  The,  xiv 

Elektron  Mfg.  Co viil 

Empire  City  Electric  Co xviii 

Empire  China  Works xlv  i 

Eureka  Tempered  Copper  Co. .  xvil 

Evans  Friction  Cone  Co xIx 

Fletcher  &Fletcher  ElectrlcCo  xvil 

Fort  Wayne  Electric  Co xxvili 

Gibson  Co.,   The  W.  D Iv 

Globe  Carbon  Co xvil 

Great  Western  Electric  Sup.  Co.       v 

Greeley  &  Co.,  The  E.  S i 

Harmount,  G.  A xll 

Hawkeye  Electric  Mfg.  Co 

Hay  Mfg.  Co  ,  Walter — — 

Hazelton  Tripod  Boiler  Co. . .     xvi 

Heisler  Electric  Light  Co xxli 

Hill  Clutch  Works xvi 

Holmes,  Booth  &  Haydens vlli 

Holtzer-Cabot  Electric  Co I 

Hunt  Machine  Co.,  Rodcey xiv 

Hutton,  Henry       xvi 

Illinois  Electilc  Material  Co....  xlv 
India  Rubber  &  Gutta  Percha 

Insulating  Co i 

Interior  Condult&InsulationCo.    x!v 
International  Okonlte  Co.,  The.    xv 

IreaoD,  Chas.  L ■ 

Jewell  Belting  Co xv 

Knapp  Electrical  Works xxv 

Laminar  Fibre  Goods  Co vli 

Leclanche  Battery  Co xll 

Leffel  &  Co.,  Jas xv 

McLaughlin.  James xvi 

Magnolia  Antl-FrlctlonMetal  Co       I 

Mason,  James  H xv 

Michigan  Central  R.  R xvi 

MlUlkeuBros vM 

Monitor  Electric  Co xll 

Munsell  &  Co.,  Eugene xv 

National  Carbon  Co. Iv 

National  Electric  Mfg.  Co Ix 

Northwestern  Electrical  8p«c- 

ialty  Co xvi 

NorthwestThom'n-IiouetonCo.    xxl 

Noye  Mfg.  Co.,  Jno.  T xvi 

N.  Y.  Belting  A;  Packing  Co... 

Oetrander  &  Co.,  Vf.K xvill 

Paiste,  H.  T xlv 

Page  Belting  Co >vi 

Partrlck  &  Carter  Co xxli 

Pennsylvania  Co 

Phoenix  Glafls  Co xH 

PitfHburgh   Sheet  Metal    Tool 

Co XV 

xxilt 


Star  Electrix  Co xii 

Stephenson    Co..  Jno xxiii 

Stilwell  &BIerceMfg.  C  '.  xvi,  xvii 
St.  Louis  Electrical  Supply  Co.   xix 

Sunbeam  Incand.  Lamp  Co xvii 

Taussig,  S XV 

TaylorMfg.Co xrvlii 

Temple,  J.  C xiv 

Thomson-Houston  Electric  Co. 

Lighting  Department ii 

Thomson-Houston  Electric  Co., 

Mining  department xxiv 

Triumph  Compound  Engine  Co.  viii 

Turner  Brass  Works ...      xv 

Union  Hardware  Co xiv 

United  Electric  Traction  Co xii 

United  States  Electric  Lighting 

Co xlli 

YanNuls  C.  S i 

Wanted xiv 

Western  Electric  Co xviii 

Westlnghouse  Electric  and  Mfg. 

Co 

Weston    Electrical  Instrument 

Co xiv 

Wollensak,  J.  F iv 

Woodbridge  &  Turner xvli 


Pond  Engineering  Co. 
Powell  0^5.,  Wm 


CLASSIFIED  LIST. 

Anemnnl  ator^. 

Accumulator  Co.,  The. 

Brush  Electric  Co. 

Consolidated  Electric  Storage  Co. 

Almnlnmn. 

Cowles  Electric  Smelting  &  Refin- 
ing Co.     ■ 
Cleveland  Alamlnum  Co. 

Anniuiciators. 

Central  Electric  Co. 
Empire  City  Electric  Co. 
Fletcher  &  Fletcher  Electric  Co. 
GreatWeatem  Electric  Supply  Co. 
Greeley  &  Co.,  The  E.  8. 
Hayillg.  Co.  Walter. 
Hoitzer-Cabot  ElectrlcCo. 
Knapp  Electrical  Worbs. 
Monitor  Electric  Co. 
OatrHnder  &  Co.  W.  R., 
Partrlck  &  Carter  Co. 
Standard  Electrical  Works. 
Stanley  &  Hall. 
Western  Electric  Co. 

An tl- Friction  9IetaI. 

Magnolia  Antl-Frlction  Metal  Co. 

Tne 
Turner  Braaa  Worke. 

Arc  I<anip8. 

Bain  Electric  Mfg.  Co. 

Brush  Electric  Uu. 

Electric  ConBtrnctlon  &  Supply  Co. 

Port  Wayne  ElectrlcCo. 

Hawkeye  Electric  Mfg.  Co. 

McLaaghlin.  Jas. 

NoFthweet  ThomBOQ-BouBton  Elec. 

Co. 
Schuyler  Electric  Co. 
Sperry  Electric  Co. 
TDomBOD-HoDston  Electric  Co. 
WeatinghoBBe  Electric  ■&  Mfg.  Co. 
Western  Electric  Co. 

Batteries. 

Bunnell  &  Co.,  J.  H. 
Central  ElectrlcCo. 
Crosby  HlectiicCo. 
Electrical  Supply  Co.  The. 
Fletcher  &  Fletcher  Electric  Co. 
Great  Western  Electric  Supply  Co. 
Leclancb&  Battery  Co. 
ManOD,  J.  H. 
Monitor  Electric  Co. 
Partrlck  &  Carter  Co. 
C^ueen  &  Co. 

Southern  Electrical  Supply  Co. 
St.  Louis  Electrical  Supply  Co. 
Standard  Electrical  WorKs. 
Stan  ey  A  Hall. 
Western  Electric  Co. 
Uattory  Jam. 
Butler  Hard  Rubber  Co. 
Central  ElectrlcCo. 
Electrical  Supply  Co.  The, 
Holtzer-Cabot  ElectrlcCo. 
Partrlck  &  Carter  Co. 
Queen  &  Co. 
Stanley  &  IJall. 
Western  Electric  Co. 
BcllH,  Klentrlc. 
Central  Electric  Co. 

Empire  City  Electric  Co. 

Fletcher  ^  Fletcher  Electric  Co. 

(Jreat  Western  ICIectrlc  Supply  Co. 

Greeley  <fc  Co  .  Tb^  E.  S. 

Hay  Mfg.  Co.  Walton. 

Erjapp  i^lectricaj  Works. 

Monlior  Electric  Co. 

Northwestern  Elect.  Specialty  Co. 

Oairaorer  &  tJo.W.  R. 

Partrlck  &  Carter  Co, 

Sonttiern  Electrical  Supply  Co. 

St.  l.outo  Itlfctrical  Supply  Co. 

Standard  Elnctrlcal  Wotke. 

Stanliiy  &  Hall. 

Wolleopak,  .I.F. 

Westeni  Electric  Co. 
BellH,  IVlBsneto. 

Cnutral  Electric  Co. 

Empire  CItv  Ki"r,trlcCo. 

Greeley  &  Co..  Th"  B.S, 

Ilolt/.er  (Jabot  ii:n)i-trlc  Co, 

Knapp  Electrical  Works. 

Parlrfck  A  Carter  Co. 

Standard  Klectrlcut  Works. 

Stanley  &  Hall. 

Star  Electrix  Co. 

W9Pt*'mBit)CtrlcCa. 


Belttnff. 

Evane  Friction  Cone  Co. 
TreaoD,  Cba^.  L. 
Jewell  Bel  ting  Co. 
Mason,  Jamea  ri. 
N.  r.  Beltine  &  Packing  Co. 
Page  Belting  Co. 
Schleren  &  Co.,  Chas.  A. 
Shnltz  Belting  Co. 

Boilers, 

Abendroth  &  Hoot  Mfg.  Co. 
Hazelton  Tripod  Boiler  Co. 
Pond  EDgineering  Co. 
Books,  Electrical. 

Electrician  Publishing  Co. 
Bnrslar  Alarms. 
Central  Electric  Co. 
Electrical  Supply  Co.  The. 
-  Empire  City  Electric  Co. 
Fletcher  *  Fletcher  Electric  Co. 
Great  Western  Electric  Supply  Co. 
Greeley  &  Co. .The  E.  8. 
Holtzor-Cabot  Electric  Co. 
Knapp  Electrical  Works. 
Monitor  Electric  Co. 
Oatrander&Co.,  W.  R. 
Partrlck  &  Carter  Co. 
Southern  Electrical  Supply  Co. 
Standard  Electrical  Works. 
Cables.  1 

(See  wire  inanlated.) 
Cable    Electric  (See  Wire  Ineu-  ' 
lated),  Copper,  t^heet  and  Bar. 
Roebilng's  aons  Co.,  John  A. 
Standard  Underground  Cable  Co. 
We&tern  Electric  Co. 
Carbons.  Points  and  Plates. 
Brush  Electric  Co. 
Central  Electric  Co 
Electrical  Supply  Co.  The. 
Empire  City  Electric  Co. 
Glohe  Carbon  Co. 
Knapp  Electrical  Works. 
National  Carbon  Co. 
Standard  Carbon  Co. 
Western  Electric  Co. 
Cars,  JEUectric  Ballway. 

Stephenson  Co.,  John. 
Clntcbes,  Frictloii. 

Hill  Clntch  Works. 
Cunstrnctlon  and  Bepairs. 
Bain  Electric  Mfg.  Co. 
Electric  Construction  &  Supply  Co. 
Chicago  Electric  Mfg.  Co. 
Knapp  Electrical  Works. 
McLaughlin,  Jas. 

H.  W.  Thorn Bon-Hoaaton  Elec  Co. 
Shawhan  Machine  Works. 
Temple,  J.  C. 
Western  Electric  Co. 
Contractors,  Electric  Lisbt, 
Kneine  Plants  and  Electric 
Ballwaj'S. 
Brush  Elsctric  Co. 
Chicago  Electric  Mfg.  Co. 
Edison  General  Electric  Co. 
Hutton.  Henry. 
McLaughlin,  Jas. 

N.  W.  Thomson-Houeton  Elec.  Co. 
PondEnelnesrIng  Co. 
Temple,  -I.  C. 

Thomson-Houston  ElectrlcCo. 
United  Electric  Traction  Co. 
U.  a.  Electric  Lighting  Co. 
Weetinghouse  Electric  &  Mfg.  Co. 
Western  Electric  Co. 
Woodbridge  &  Tarner. 
Copper  Wires  and  Tapes. 
American  Electrical  Works. 
Central  ElectrlcCo. 
EdlBon  General  Electric  Co, 
Electrical  Supply  Co., The. 
Great  Western  Electric  supply  Co. 
Holmes,  Booth  &  Haydens. 
International  Okonlte  Co.,  The. 
liiinoiB  Electric  Material  Co. 
Knapp  Electrical  Works. 
Slonltor  Electric  Co. 
Roebllng'e,  Sons  Co.,  Jno.  A. 
Standard  Elecirlcal  Works. 
Standard  Underground  Cable  Co. 
Western  Electric  Co. 
Cross- Arms. 
Central  Electric  Co. 
Electrical  Supply  Co.    The. 
Great  Western  Electric  supply  Co. 
Illinois  Electric  Material  Co. 
Monitor  Electric  Co. 
N.  W,  ThomBon-IJoueton  Elec,  Co. 
Southern  Electrical  Supply  Co. 
St.  Liiois  Elt;ctrical  Supply  Co. 
Western  ElectrlcCo. 
Cnt-ontH  and  Sn-ltchPN. 
Alexander,  Barney  &  chapin. 
Antomnlir  Switch  Co, 
Central  ElectrlcCo. 
Cutter,  Geo. 

Electrical  Sunnly  Co  ,  The. 
Empire  City  Electric  Uo. 
Fletcher  &  Fletcher  ElectdcCo. 
Great  Western  Electric  Supply  Co, 
Greeley  &  Co.,  Th"  E.  S. 
Holtzer-Cabot  Electric  Co. 
IlUnolB  Electric  Material  Co. 
Partrlck  &.  Catter  Co. 
PalBte,  H.T. 

Southern  Electrical  Supply  Co. 
St.  Louis  Electrical  Supply  Co. 
Star  Eleclrlx  Co. 
Union  Hardware  Co. 
Van  Mule,  G.  S. 
WeBt«rn  Electric  Co. 
UynamoH. 
Brueb  KloctrlcCo. 
Bain  Electric  Mfg.  Co. 
Card  Electric  Motor  &  Dynamo  Co. 
Colburn  &  Oc.,  1.  W. 
Continental  Dynamo  Co. 
Fort  Wayne  Electric  Co. 
Hawkeye  Electric  ManufacturlngCo, 
Helaler  Electric  Light  Co. 
National  Electric  ManufacturlngCo, 
Schuyk-r  Rluctric  Co. 
Shawhan  Miichlnti  Works. 
ThoniBou-UouHton  ElectrlcCo. 
anltj_>d  Electric  Traction  Co. 
(I.  .S.  Electric  Lij^htlngCo. 
WfHtnrn  Electric  Co. 
WeatlnKbouHo  Electric  &  Mfg.  Co. 
Electrical  InstrnmentM. 
OentrBl  Electric  Co. 
Electrical  Supply  Co.,  The. 
Grnat  Wenteru  Electric  Hupply  Co, 
Grenley  &  Co.,  Thn  E.  8. 
Partrlck  &  Corter  Co. 
Queen  A  Co. 
Star  Electrix  Co. 
WcBtern  Eloctrlr  Co. 
Went*in  Klttrtrlcal  Inntrnment  Co, 
■•^l<-(>f  riciil  K|M*<'lal*lcN. 
Cutler,  <leo. 
Northwestern  Elect.  Specialty  Co, 


Electric  BaO^tvaTS. 

Detroit  Electrical  Works. 
Edieon  General  Electric  Co. 
Thomson-HouBton  Electric  Co. 
United  Electric  Traction  Co. 
Westlnghouse  Electric  &  Mfg.  Co. 
Woodbridge  &  Turner. 
Electroliers    Eind    Combina- 
tion Fixtures. 
BagEOt,  E. 
Bleckert  &  Nelson. 
Electrical  Supply  Co.,  The. 
Great  Western  Electric  Supply  Co. 
Sawyer-Man  ElectrlcCo. 
Thomaon-HouBtou  Electric  Co. 

Electro-Platlne  llacblnes. 

Brush  Electric  Co. 

Colburn  &Co.,I.  W. 

Edison  General  Electric  Co. 

Thomson-Houston  Electric  Co. 
Eneines,  l^team. 

Ball  EnglEte  Co. 

Noye  Mfg.  Co.,  Jno.  T. 

Pond  Eneineering  Co. 

Taylor  Manufacturing  Co. 

Triumph  Compound  Engine  Co. 
Fire  Alarms. 

Electrical  Supply  Co.,  Tbe, 

Knapp  Electrical  Worka. 

Partrlck  &  Carter  Co.  ■  - 

Western  Electric  Co. 
Friction  Cones. 

Evans  Friction  Cone  Co. 
C^as  fiiehtlnff,  Electric. 

Cleverly  Electrical  Works. 

Electrical  Supply  Co..  The. 

Knapp  Electrical  Works . 

Partrlck  &  Carter  Co. 

Western  Electric  Co. 

Wollensak.  J.  F. 
(General  Electrical  Supplies. 

Alexander,  Barney  &  Ghapin. 
American  Electrical  Works. 
Automatic  Switch  Co. 
Brush  Electric  Co. 
Central  Electric  Co. 
Chicago  Electric  Mfg.  Co. 
Cleverly  Electrical  Works. 
Cutter,  Geo. 

Edison  General  Electric  Co. 
Electric  Construction  &  Supply  Co. 
Electrical  Supply  Co  ,  The. 
Empire  City  Electric  vJo. 
Fletcher  &  Fletcher  Electric  Co. 
Great  Western  Electric  Supply  Co, 
\ireeley  &Co.,TheE.  S. 
Holtzer-Cabot  Electric  Co. 
Holmes,  Booth  &  Haydens. 
Illinois  Electric  Material  Co. 
International  Okonlte  Co.,  The. 
Knapp  Electrical  Works. 
Monitor  Electric  Co. 
Northwest  Thomson-Houston  Co. 
Ostrander  &  Co.,W.  R. 
Partrlck  &  Carter.  Co. 
Southern  Electrical  Supply  Co. 
Stanley  &  Hall. 
StarElectrlsCo. 
St.  Louis  Electrical  Supply  Co, 
Standard  Electrical  Works. 
Turner  Brass  Works.. 
ThomBon-Houston  Electric  Co. 
Union  Hardware  Co. 
VanNulB.C.  S. 
Western  Electric  Co. 
Wollensak,  J,  F. 
Olobes  and  Electrical  Cilass- 
■ware. 
Baggot.  E. 

Great  Western  Electric  Supply  Co. 
PhoenL:  Glass  Co. 

Hard  Bnbber  for  Electrical 
Pnrpoflcs. 

Butler  Hard  Rubber  Co. 


liamps,  Incandescent— Contd. 
Southern  Electrical  Supply  Co. 
St.  Louis  Electrical  Supply  Co. 
Sunheam  Incandescent  Lamp  Co. 
Thomson-Houston  Electric  t3o. 
Western  Electric  Co. 

Ijntlies  and  UlacMne  Tools. 

Barnes  Co.  W.  F.  &  John. 


Insnlators  and  insniatine 
jHaterlals. 

Alexander,  Barney  &  Chapln. 
Butler  Hard  Rubber  Co. 
Central  Electric  Co. 
Cutter,  Geo, 

Electrical  Supply  Co.,  The. 
Empire  Cltv  iilectric  Co. 
Fletcher  &  Fletcher  Electric  Co. 
Great  Western  Electric  Supply  Co. 
Interior  Conduit  &  Insulation  Co. 
International  Okonlte  Co.,  The. 
Koapp  Electrical  Works. 
Laminar  Fibre  Goods  Co. 
Monitor  Electric  Co. 
Munsell  A  Co.,  Eugene. 
Partrlck  &  Carter  Co. 
Southern  Electrical  Supply  Co. 
St.  Louis  Electrical  Supply  Co. 
Woetern  EltctricCo. 
InHolatcd  ^Vlrcs  and  Cables 
llIoti:net  Wire. 
American  Electrical  Worka. 
Central  Electric  Co. 
Day's  Kerite  Ineulatlon. 
Eastern  Electric  i  able  Co. 
Edlaon  General  Electric  Co. 
Electrical  Supply  Co.    The. 
Groat  Western  Electric  Supply  Co. 
Holmes,  Booth  &  Qaydene. 
Illinois  Electric  Material  Co. 
Interior  Conduit  &.  Insulation  Co. 
International  Okonlte  Co.,  The. 
India  Rubber  Jfc  Gutta  Percha  Insu- 
lating Co. 
Knapp  Electrical  Works. 
Monitor  Electric  Co. 
Partrlck  &  Carter  Co. 
Southern  Electrical  Supply  Co. 
St.  LoulB  Electrical  Supply  Co. 
Standard  Electrical  Works. 
Standard  Underground  Cable  Co. 
Western  Electric  Co. 

TiiHuranci'. 

Eltctric  Mutual  Insurance  Co. 

Journal  BearlntfS. 

Eurnka  Tempered  Copper  Co. 
Mngnollii  ADti-Frlcllon  Metal  Co. 
Turner  Braes  Works. 

l^ampH,  IncanrtCHcent. 

Ali^xaiidnr.  Hai  noy  &■  Chapln. 
Bornfteln  ElectrlcCo. 
Drueli  Electric  Co. 
Buckeye  Eloctrlc  Co, 
Central  ElootrlcCo. 
Columbia  Incandescont  Lamp  Co. 
KdJHon  Gi'ineral  Electric  Co. 
Electrical  Supply  Co. 
Empire  City  Electric  Co. 
Groat  Weatoni  Klectrlc  Supply  Co. 
Greeley  &  Co.,  The  E.S. 
HolBler  Electric  Light  Co. 
ICnapp  Electrical  Worke. 
Monitor  Electric  Co. 
NorthweHtThomaon-UonBton  Co. 
Sawyer-Man  Electric  Co. 


Masnet  Wire. 

(See  insulated  wire.) 

Sledical  Batteries. 

Fletcher  &  Fletcher  Electric  Co. 
Partrlck  &  Carter  Co. 

lltca. 

Munsell  &  Co.,  Eugene. 
ailnins  Apparatus,  Electric. 

Bain  Electric  Mfg.  Co. 

Edison  General  Electric  Co. 

Thomson-Houston  Klectric  Co. 

Westlnghouse  Electric  *fc  Mfg.  Co. 
motors. 

Bain  Electric  Mfg.  Co. 

Brush  Electric  (Jo. 

Baxter  Electric  Motor  Co. 

Card  Electric  Motor  &  Dynamo  Co. 

Connecticut  Motor  Co. 

Crocker-Wheeler  Motor  Co. 

C.  &  C.  Electric  Motor  Co. 

Detroit  Electrical  Works. 

Edlaon  General  Electric  Co. 

Elektron  ManufacturlngCo. 

Hawkeye  Electric  Mfg.  Co. 

Shawhan  Machine  Works. 
■  Thomson-HouBton  ElectrlcCo. 

U.  S.  Electric  Lighting  Co. 

United  Electric  fraction  Co. 

Westlnghouse  Electric  &  Mfg.  Co, 

Oils. 

Taussig,  S. 

Oil  Cnps  and  Brass  Goods- 
Powell  Co.,  Wm. 
Patent  Solicitors. 

Barton.  Geo.  P. 
Pins  and  Brackets. 

Central  Electric  Co. 
Cutler,  Geo. 

Electrical  Supply  Co.,  The. 
Great  Western  Electric  Supply  Co, 
Illinois  Electric  Material  Co. 
Standard  Electrical  Works. 
Southern  Electrical  Supply  Co. 
St.  Louis  Electrical  Supply  Co. 
Western  Electric  Co. 
Poles. 
Central  Electric  Co. 
Electrical  Supply    Co.,  The. 
Great  Western  Electric  Supply  Co. 
Illinois  Electric  Material  Co. 
Milllken  &  Co. 
Publishers.  Electrical. 

Electrician  Publishing  Co. 
Pustl  Buttons- 
Central  Electric  Co. 
Cutter,  Geo. 
Electrical  Supply  Co.,  The 

Fletcher  &  Fletcher  Electric  Co. 

GreatWestern  Electric  Supplyto. 

IlUnoie  Electric  Material  Co. 

Knapp  Electrical  Works. 

Northwestern  Elect.  Specialty  Co. 

Partrlck  &  Carter  Co. 

Standard  Electrical  Works. 

Union  Hardware  Co. 

Western  Electric  Co. 
Bailways.  Electric. 

t^ee  electric  railways.) 
Speaklufi:  Tubes, 

Central  Electric  Co. 

Electrical  Supply  Co  .  The. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

OstrandertfeCo.,  W.  R. 

Western  Electric  Co. 

Wolieneab,  J.  P. 
ISpoed  indicators. 

Queen  &  Co. 
mprlDBS. 

Gibson  Co.,  The  W.  D. 

Tapes,  iDsalatlBK- 

Amerlcan  Electrical  Works. 
Central  Electric  Co. 
Eastern  Electric  Cable  Co. 
Edlaon  General  Eloctrlc  Co. 
Electrical  Supply  Co. ,  The 
Great  Western  Electric  Supply  Co. 
India  Rubber  &  Gutta  Percna   In- 

BulallDg  Co. 
International  Okonlte  Co.,  The. 
Illinois  Electric  Material  Co. 
Western  Electiic  Co. 
Telet^rarb  Apparatus. 
Bunnell  &Co.,  J.  H. 
Central  Electric  Co, 
Electrical  Supply  Co.,  The, 
Empire  City  Electric  Co. 
Great  Weetern  Electric  Supply  Co. 
Greeley  4  Co.,  Th.«  E.  8-, 
Knapp  Electrical  Works. 
Monitor  Electric  Co. 
Partrlck  Af  Carter  Co. 
Standard  Electrical  Works. 
Western  Electric  Co. 
Tolepbon<^p.  Klcci»ic. 
Standard  Electrical  Works, 
Western  ElectrlcCo. 
TcMt  Instrnntpnfs. 
BalQ  Electric  Mfg.  Co. 
Central  Electric  Co. 
Electrical  Supply  Co.,  The. 
Greeley  &  Co.,  The  E.  S. 
Knapp  Electrical  Worke. 
Queen  &>  Co. 
WoBtern  Electric  Co. 
Weston  Electrical  Instrument  Co, 
TruckH,  Electric  Car. 
Dutroil,  Electrical  Works. 
Kdleon  General  Electric  Co. 
Stephenson  Co  ,  Jno. 
ThomHon-UouHtou  Eloctrlc  Go. 
United  Electric  Traction  Co. 
Wostingliouso  Electric  &  iMfg.  Co. 
Tntblnci  tv  heels. 
Dayton  Globe  Iron  Works  Co. 
Hunt  Mflcliine  Co.,  Rodney. 
LeJTelACo.,  Jauios. 
Htllwell  A  Bterco  Mfg.  Oo, 
Wire,  llaro. 
Aniorltnn  Electrical  Worka. 
Coutrni  Electric  Co. 
Electrical  Supplv  Co,,Tlie. 
Ilfilnti'K,  Ijool.h  &  HiiydoDs. 
IlllnnlH  Electric  Material  Co. 
Koapn  Eloctrlcal  Works. 
ParCTlok  Jb  Carter  Co. 
Roobllofc'd  Sons  On  ,  Jno.  A. 
Western  Bleolrlo  Oo, 


WESTERN     ELECTRICIAN, 


February  14,  1891 


THE    IVATKOIVArj  CJ^W^B.OT^  CO 


CleT7-ela,rs.d.,  Oliio. 

-MANUFACTURERS  OF- 


ELECTRIC  LIGHT  CARBONS  and  BATTERY  MATERIAL. 


Electric  Specialties 

WE    MAKE 

Electric  Supplies  Under  Contract. 


THE  WM.  D.  GIBSON  CO 


65  W.  Jeffei-son  St., 
CHICAGO,  IL,!.. 


SPRINGS 

FOR  ELECTRICAL 
MACHINERY 
A  SPECIALTY. 


GIVES  A  CLEAR 
AND  STEADY 
LIGHT. 


THE  ONLY  COMMERCIAL  ARC  LAMP 

INCANDESCENT 
CIRCUITS. 


Burning  2  in  Series  on  Circuits  of  1 00  to  1 20  Volts 
Will  Use  6}4,  8  or  10  Amperes  of  Current. 


Please  state  System  and  Voltage  Used.    Address 

THE  ELEGTRIG  CONSTRUCTION  &  SUPPLY  GO, 

18  Gortlandt  St.,  NEW  YORK  CITY. 


We  Guarantee 
Them    Electrically 
and  Mechanically. 


CROSBY  DRY  BATTERIES 

FOR  OPEN  CIRCUIT  WORK. 

ELECTROMOTIVE  FORCE,  1.55  VOLTS. 
CURRENT  1  TO  15  AMPERES. 

THE  ONLY  BATTERY  SOLD  SEMI-CHARGED. 

DOES  NOT  WORK  UNTIL  WANTED. 

ONLY  A  SMALL  QUANTITY  OP  PURE  WATER  NECESSARY  TO  CHAEQB  IT. 


NEftT. 

CLEAN, 
EFFECTIVE. 

SIMPLE, 
COMPACT. 
PORTABLE. 


RECUPERATES 
QUICKER 

AND 

OFTENER 

THAN 

ANY  OTHER. 

MADE  IN 

ALL 

SHAPES 

AND   SIZES. 


TELEPHONE  FOR  LONG  OR  SHORT  DISTANCE. 

-CTi-D   GAS  LIGHTING,  ANNUNOIATORS,    A/rTTT^Tn  A  T     TTQ-CH 
a  UK.     BELLs^  BURGLAE  ALARM  AND    iViJljUlL/iVij    U  CjJliB 

For  crrcnlare  and  Price  LIhIh  tipply  to  Principal  OQlco 

CROSBY  ELECTRIC  CO., 

87  and  8«  Mouth  Fifth  Avenue,      -        -        NEW  YORK. 


CONTINENTAL  DYNAMO  CO. 

DYNAMOS  AND  MOTORS, 

OfH.0©.   4=3   :Broaca.T;^a.y,  ISTe-wr  "STorls.. 


e. 

o 

3 


^I\MIFACTltltbBs  OF 

Constant  Potential  Generators  and  Motors  of  all  Sizes  and 
Voltages  for  Lighting,  Power  and  Metallurgical  Purposes. 

ADVAKTA«E8  CIiAlMKI>:--l.  Holidlty  of  Con«< ruction.  toi;ether  Willi  good 
workinanalii]»,  tlioreforo  amooth-runnlnf^  and  dnrablo.  '^  ^'ovitcmI  M(rii«'lure,  thwiefore  pro- 
tHCtlnn  from  externiil  injury.  ;i.  l*urlM  ConHtruoted  Heprtrnlcly ,  I  lioroforo  all  easily  re- 
moviililo  and  accHettll)ki  lor  aMention  or  rojiair,  4.  .\ntoniatic  Ijubrii'atlon,  Joaruals 
ninnlni;  In  oil,  therefore  waatea  no  ell  ami  rc(]iilreB  Utile  attention.  5.  tlnrrent  tJenffrated 
with  Leant  Mpnrkine.  tliorofore  siniill  wfiir  of  hrushey  aiid  conimntator.  O.  No  Soatterlng 
of  IjlneH  of  Force,  therpforo  high  ellklemy  and  no  attraction  of  plecoe  of  iron,  and  no  mag- 
netizing of  watches  and  comiiasaeH. 

ACEr«XS:  IIO!«TOr«.  Mess.,  Holtzcr-Cabot  Electric  Co.,  in  Arch  St.— 
^VIl.KKSltARRIi:,  P-n.,  A.  C.  Robertson  &  Co.,  51  W.  MarkiU  SI.— BAI/I'IMORE, 

Md.,  Eleclric  Conslruclion  &  Mfg.  Co.,  108  N.  Eutaw  St.— AlJOl/STA.  Ga.,  W.  Edward 
Plait,  708  Broad  St.— AXLAIVTA,  (ia.,  Jos.  S.  Cook  &  Co.,  8  W.  Wall  St.— FORX 
»VOKXH.Tex..  I.  I.  Harrcll.— C1.EVE1.,AI%I>.  O.,  Cleveland  Eleclrical  Mfg.  Co..  832 
Sheriff  St. —I>EXItOIX,  Mieh.,  Marklc  Engineering  Co..  133  leffetson  Ave.— SX.  PAIII-, 
Minn  ,  C.  |.  Thomson,  120  Rolierls  Si  — :\  ASUVILLE,  Tenn.,  J.  W.  U.-aid,  =07  Union  St. 
WEIMVliR,  Col.,  L.'C.  Rice,  1702  131ake  St. 


XCLJiuciiy    J.4,   Aoyi 


VV  XltO  X  .LlifwX^        Xlfi^ffXM'  J.  £\.i.wxn,x^  • 


We    are    General    Selling    Agents    for    Holmes  -  Booth    &    Hayden's    Patent 
Weatherproof  Electric  Light,  Line  and  House  Wires,  which  have  no  superior. 


10,000  BRYANT  CDT-ODTS, 

20     CGlCLtS     IEjSLGICL, 


These  Brackets  never  break  the  Insu- 
lators, and  always  hold  them  securely. 


We  manufacture  our  own  porcelain 
goods,  and  are  able  to  give  you  what 
you  want  at  rock  bottom  prices. 


We  are  constantly  adding  new  spe- 
cialties to  our  already  long  list.  Watch 
us  and  keep  up  with  the  times. 


mD^^  Pinions. 

IF 
^A              NOT. 

^=;;        YOU 

SHOULD. 
i  the  PINION  QUESTION. 

' 

G.W. 

G.W. 

TROLLEY  WHEEL. 

HAVE 

YOU 

TRIED 

c 

Aluminum 
One-th 

B 

^5 

THEM? 
They  Solve 

and  our  Special  Compound, 
ird  the  weight  of  Brass, 
est  in  the  Market. 

GREAT  WESTERN  ELECTRIC  SUPPLY  CO., 

190  &  192  FIFTH  AVE.,  CHICAGO. 
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%^^^  EXPERTS    IN    THE    INDUSTRIAL  "q 


APPLICATION  OF  ELECTRICITY. 


OWNERS  AND  MANUFACTURERS  OF  THE 


Rae  Dectric  Railway  System 

The  only  system  employing  a  single  Motor.    Noiseless  gearing  connecting  both  axles. 


"  "^"sa^trmm. 


New  Standard  Compound  Wound  80,000  Watt  Generator. 

Long  Distance  Power  Transmission.    Electric  Power  Plants  and  Motors. 


SEND  US  DATA  AND  ESTIMATES  WILL  BE  PROMPTLY  FURNISHED. 

WORKS^   BaltirJ!'o°re'' Aveliues"!   DETROITj  MluHi 
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ALEXANDER,BARNEY&CHAPIN 

TELEPHONE  BUILDING,  20  Cortlandt  St.,  NEW  YORK. 


VOLTMETERS 


AMMETERS. 


ELECTRICAL  SUPPLIES, 


ARC  AND 

INCANDESCEN 

LAMPS. 


THE  MILLIKEN  PATENT 

ELECTRIC  RAILWAY  POLE. 


-MANUFACTURED    BT- 


No.  65  LIBERTY  STREET, 
NEW  YORK. 


No.  59  DEARBORN  STREET, 
CHICAGO. 


standard  Side,  Center  and  "Pnll-Off"  Poles.  Special  Attention 

Given  to  Insulation.    Special  Poles  of  any  Keqaired 

lieng^h,  or  to  Stand  any  Strain  Made  to  Order. 

Adopted  by  all  tbe  Leading  Roads  and  Recommended  by  the  Best  Engineers. 

In  use  In  the  followlns  cities :    KEWABK,  BCJKFAX.O,  JEBSEl:  CITY 
PATEB80X,  TBCV,  PITT8BCB6H,  HA3IIIiTOSI,  C,  ETC. 

Over  6,000  Ordered  in  the  Last  3  Months. 
ORDSRS  FOR  STANDARD  POLES  FILLED  FROM  STOCK. 

WRITE   FOR  PARTICULARS. 


THEY 


Why.  they  are  agente  of  Stock  Fire  Inanrance  CompanieB,  the  "Board  Companlee/''  that  heretof 
wouldn't  Irmnre  Electric  StatlonB,  except  at  very  hfsh.  rates.  Now  these  agents  can't  " 
there"  soon  enongh  to  tell  you  Ii«w  cheap  they  will  insnre  yoa.  Whv  have  they  changed  il 
minds?  They  haven't!  The  ELECTRIC  3I[JTDA.1j  IXimiBANCK  CO.,  of  Boston,  Ma 
did  it.    Those  agents  always  get  stampeded  when  a  lir-t-class  Mntiial  gets  after  their  basiuess. 

SS^yy^^yOO  placed  on  Electric  Llghf,  Power  and  Baiiway  projierty  in  seven  :ind  one-1 
montbB  by  the  Biectric  Mataal  at  nboat  1  per  cant,  and  no  losses.  Profits  will  be  retnrne< 
policyholders.  We  al3'>  place  Insurance  in  co-operating  companies  covering  Accident  to  P* 
son  or  property-.  Boiler  Explosion  l>anias(^,  Trannportation  and  Constri 
tinn  Bisks  under  "Open  Policies,"  Lass  of  Income  or  Profit  by  tire,  or  any  Insi 
able  Loss.     Apply  direct  to  u?.    We  don't  have  agents. 

Office.  85  Water  St.,  Room  50,  Boston.  Mass.       STEPHEN  E.  BARTON.  PpC 


BAIN  ELECTRIC  MFC.  CO. 

FOREE  BAIN,  President  and  Engineer, 
47  and  49  S.  Jefferson  Street,  CHICAGC 


DYNAMOS    AND    MOTORS 


1-12  to  500  Horse  Power. 


Highest  Class  in  Efficiency,  Mechanical  Design,  and  General  Utilil; 

Experts  in  applying  Electricity  to  New  Uses. 

HEND  von  CATAIiOtiVB 


Incandescent  Lamp  Co., 

l9l2--l9U0liveStreet,  St.  Louis,  Mo., 

MAKUFACTUKEBS    OF 

IHCANBESCENT  lAHPS. 

Lamps  Made  to  Fit  any  Socket. 


Send  Qs  a  trial  order. 


Satisfaction  GoaraQteed, 


LAMINARFIBRI 

« 

A  perfect  substitute  for  Hard  Rubber  for  insulating  ai 
mechanical  purposes.  Thoroughly  homogeneous,  ai 
practically  indestructible.  Furnished  in  sheets  and  tubi 
of  various  lengths  and  thicknesses.  Can  be  cut,  turni 
or  drilled  into  any  desired  shape.  Will  take  a  very  hi| 
degree  of  polish,  is  also  a  perfect  bearing  for  light  ru 
ning  machinery. 

LAMINAR  FIBRE  GOODS  CO. 

180  Summer  St„  Boston,  Mass. 
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W.  N.  HOBART,  President. 
J.  C.  HOBART,  Secretary. 


L.  O.  Maddux.  Vice-President  and  Treasurer. 
J.  H.  EICKEKSHOFF,  Superintendent. 


THIS  IS  WRONG 


ECONOMY,      SIMPLICITY,      DURABILITY,      SILENCE. 


15  TO  300-HORSE  POWER.    COMPOUND  AND  VALVELESS. 


MOST  PERFECT JE&DLATMJVER  OBTAINED. 

No  Small  Parts  Requiring  Repairs. 
No  Eccentrics.        No  Stuffing  Boxes.        No  Piston  Rods. 
Internal  Friction  a  Minimum. 

Ail  Parts  IntercKiangeable. 

The  engine  is  perfectly  balanced  and  self  contained ;  all  wearing  surfaces  are  exceptionally 
large,  making  it  the  most  perfect  high  speed  engine  built. 


THE  TRIUMPH  COMPOUND  ENGINE  CO., 

211,  213,  215  and  217  W.  2nd  St.,  CINCINNATI,  O. 

FRASER  &  CHALMERS,  Agents.  Salt  Lake  City.  Utah:  Helena.  Wont.         WRITE  FOE  fATALOGDE. 


THE  SCHUYLER 


-STTSTiEinyi:  of- 


ARC  LIGHTING 


CONTAINS  THE  FOLLOWING  IMPORTAMT  FEATURES: 


instantaneous  and  Automatic  Regulation. 

Self-Lubricating  Boxes. 

Ventilated  Armature,  proof  against  a  burn-out. 

A  Pure  White  Steady  Light. 

MSCHUYLER  ELECTRIC  CO., 

MIDDLETOWN,  CONN. 


HOI^ISIES,    BOOTH    &    HJLYIDEITS, 

FACTORIES:   WATERBURY,   CONN, 

aiANITFACTITIlEBS    OF 

BARS  AND  INSITIaATZSD  TTITIRZ:. 

Underwriters'  Copper  Electric  Light  Line  Wire,  handsomely  finished,  highest  conductivity.     Copper  Magnet  Wire,  Flexible  Silk,  Cotton  and  Worsted  Cords 
for  Incandescent  Lighting.     Round  and  Flat  Copper  Bars  for  Station  Work.     Insulated  Iron  Pressure  Wire. 

.^^^^  „___. JJ 

PATENT     K.  K.      LINE  WIRE 

For  Electric  Light,  Electric  Railways,  Motors,  Telegraph  and  Telephone  Use. 

AGENTS  FOR  THE  WASHINGTON  CARBON  CO.,  CARBONS  FOR  ARC  LICHTINC. 

THOS.  L.  SCOVILL,  New  York  Agent, 

26  PARK  PLACE.  NEW  YORK. 

THE  ELEKTRON  MFG.  CO., 

79  and  81   Washington  Street,  Brooklyn,  N.  Y. 


-MAMIIFACTIIREKS    OF- 


Perret  Electric  MotorsiDinamos 

LAMINATED  FIEI.D  MAGNETS,  HIGH  EFFICIENCY, 

LOIV  SPEED,  FULL  POIVER. 

Motors  of  any  size  for  any  ptirpoae.  Factories  equipped  throughout  with  Electric  Power, 

Isolated   Plants  for  Incandescent   Electric  Lighting. 


3  E3LIiIlNrc3-    A.&B3SrTS: 

BALTIMORE.  MD..  W.  W.  Donaldson.  215  N.  Calvert  SI. 
WASHINGTON,  D.  C,  J.  U.  Burkolt  &  Co..  1409  N.  Y.  Ave,  ST.  PAUL.  MINN.,  F.  J.  Ronz.  327  IWinnesola  St. 

Porrei^ijii  i-.  Motor,  Npio.i  r,Mj,  Wiigiii  ison  ii,8  NEW  ORLEANS,  LA.,  Georgo  Baquio,  140  Gravior  St.  PHILADELPHIA,  PA.,  Cleverly  Electrical  Works,  1018  Chestnut  SI. 
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THE  NATIONAL  TRANSFORMER  SYSTEM 
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CONVERTER  EFFICIENCIES. 
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Transformer  on  Pole  Showing  National  Safety  Fuse  Box. 
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COMPLETE 

CENTRAL  STATION  EQUIPMENTS 

?-0K 

LIGHT    OR    POWER 

»I8TBIBUTIOK. 


OUR  APPARATUS  IS  OF  THE 

HIGHEST    EFFICIENCY, 

MECHANICALLY  AND  ELECTRICALLY. 

WE  CICAKANTKJC  ITS  OPKRATION  AND 

PROTECT  OUR  CUSTOMERS. 


COMPLETE 

DIRECT   CURRENT  SYSTEf 

Fon 

IS03L..A.TE3D 

LIC3-I3:TI3SrC3-. 


NATIONAL  ELECTRIC  MFC.  CO.,       Eau  Claire,  Wis 


NEW  YORK,  N.  Y., 
BUFFALO,  N.  Y., 
CINCINNATI,  O., 
WASHINGTON,  D.  C, 
PHILADELPHIA,  PA., 


jO^GI-EIfTTS: 


National  Electric  Mfg.  &  Const.  Co.,  50  Broadway. 

Little.  McDonald  &  Co..  141  East  Senoca  St. 

W.  N.  Gray,  12  Chamber  of  Commerce. 

-      L.  N.  Cox,  16  Filtli  St.,  8.  E. 

C.  M.  Blanchard,  GIrard  Building. 

SAN  FRANCISCO,  CAL„ 


KANSAS  CITY,  MO., 
ST.  PAUL,  MINN., 
DETROIT,  MICH., 
DENVER,  COLO., 
WINNIPEG,  MAN., 

National  Electric  Development  Co. 


Thomas  Wolfe,  51 B  Main  I 

The  Electrical  Engineering  &  Supply  ( 

-     Commorclal  Electric  ( 

Tho  Mountain  Electric  C 

Simpson- Davis  Eloclrical  Construction  ( 


WfeSfERN    ELECTRICIAN. 
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Edison  General  Electric  Co:s 

SYSTEM  OF  ARC  LIGHTING. 


THE  GENERATOR. 

EXCELLENT  IN  ELECTRICAL  DESICN. 

Simple  and  strong  mechanically;     Large,  well  balanced,  well  ventilated  armature; 

Sectional  field  windings. 
Regulation  automatic,  regulator  simple,  and  on  the  machine; 
'No  extra  circuits,  no  wall  resistance. 

NEW  IN  DESIGN. 

1,200  and  2,000  candle  power;  Lamps  for  7  or  14  hours'  continuous  burning  as  desired. 


ADDRESS  NEAREST  DISTRICT  OFFICE. 


MAIN    DISTRICT   OFFICES: 


Canadian  Bintrict,  Bank  of  Commerce  Bltlg;.,  Toronto,  Can.        Pacific  Coast  I>i»it.,  Edison  Bide.,  1  tl8  Bnsli  St.,  San  Francisco,  Cal 
Central  nistrict,  Rialto  BnildinK.  C'liicaco,  III.  Pacific  Northwest  l>istrict,  FIcischner  Bldg.,  Portland.  Ore. 

Eafttem  District,  ISdIson  Bnildiug,  Broad  St.,   New  York.        Bocky  mountain  District,  Ulasonlc  Bnildins.  Denver.  Colo 


New  Fugland  District,  38  Pearl  Street,  Boston,  Mass, 


Southern  District,  10  Decatur  Street,  Atlanta,  Ga. 


February  14,  i8§i 


WESTERN    ELECTRICIAN, 


xi 


CENTRAL  ELECTRIC  CO., 

116  &  118  FRANKLIN  STREET,  CHICAGO. 

Connected  by  Private  Wire  with  Postal-Telegraph  Cable  System. 


nLON/^ 


TRADE        MARK. 


GENERAL  WESTERN  AGENTS 


Okonite  and  Improyed  Candee  Wires 

AND  ALL  THE  PRODUCTS  OF  THE  OKONITE  COMPANY. 


MANSON 


TAPE 


Is  the  strongest,  cleanest,  and  most  lasting  of  all  insulating  tapes. 


This  insulator  is  universally  commended  by  Railroad  men  as  the  most  practical  and  thorough 

span  wire  insulator  yet  brought  to  their  notice. 

We  have  a  full  line  all  kinds  of  ELECTRICAL  SUPPLIES,  and  have  been 
preparing  during  the  dull jnonths  for  the  spring  trade. 

SEND  FOR  OUR  NEW  CATALOGUE. 


CENTRAL   ELECTRIC   CO., 

Jf6  &  118  Franklin  Street,   CHICAGO. 
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B>-Iv-K-C-T-R-I- 


"WHAT  ARE  WE  HERE  FOR?" 

TO  SUPPLY  ABSOLUTELY  ALL  THE 

Electrical  Specialties  used  on  Earth. 

WE  ARE  MAKING  DEALS  THAT  SELL  THE  STUFF. 
YOU  WILL  BE  "IN  IT"  IF  YOU  SEND  YOUR  ORDERS  NOW. 

Key  and  KeylesB  Sockets,  Cut-outs,  Single  and  Double 
Pole  Switches,  Cas  Attachments,  Etc.,  Etc. 

Ths  STAR  ELECTRIX  DOMPMY, 

1320  Wallace  Street,    PHILADELPHIA,  PA. 


APCMPICCi    STANDARD  ELECTRIC  SUPPLY  CO., 
AutlMblllai  Boston,  Mass. 


W.  H.  GORDON  &  CO,, 
1 1 5  Broadway,  New  York. 


ILL.  ELECTRIC  MATERIAL  CO., 
Rookery  Building,  Chicago. 


MANUFACTURERS  OF  A  FULL  LINE  OF 

ELECTRIC  LIGHT 


•(fc — 


iiS '::,.. 


GLOBES'      SHADES 


BOTH  ARC  AND  INCANDESCENT. 

RICH  CUT,  OPAL,  CLEAR.  ETCHED.  ROUGHED.  ETC. 

ADAPTED    TO    ALI^    SYSTEJIS. 

/''(^  729  BROADWAY,  NEW  YORK.    Ja^^ 

""V^^"'  "•'•'''     ^^VERLV   PLACE),  .'■.r,  -^y^-' 

"^BM^    43siraAVE,pmsBueGH,  pa    .'^P 


7if 


G.  A.  HARMOUNT, 

MANAGER 

MONITOR  ELECTRIC  CO., 

14^9     WABASH  AVE.,  CHICAGO,  ILL. 

WHOLESALE  DEALER  IN  GENERAL 

ELECTRICAL  SUPPLIES. 


WJESTEiCN  AGENT  FOK 


ALFRED  F.  iVIOORE 


Ll-:.'5TABLlSliED  Is-iO.  I 


ELECTRICAL  WIRES  AND  CABLES. 

Electric  Light,  Anuunci.itor  aud  Office  Wires.     Incandescent  and  Battery  Curds;    in 
fact,  cverj'  kind  of  Wire  known  10  the  Electrical  Trade. 


Electric  Traction  Go. 

ELECTRIC  RAILWAYS. 

STREET  OR  TRUNK  LINES. 

ELEVATED  OR  UNDERGROUND. 


Central  Stations  tor  Power  Distribution. 


STATIONARY  MOTORS. 

STORAGE  RATTERIES. 


Executive  Offices:    115  BROADWAY,  NEW  YORK. 

AGENCIES,  926  Drexel  BIdg.,  Philadelphia;  456  Rookory  BIdg.,  Chicago. 
1 1 1  Water  St.,  Pittsburgh,  Pa. 

FACTORY:  JERSEY  CITY,  N.  J. 


Tf^ADE-/MRK., 
|\.E0I5T£I\ED. 

KorSOyearrt  t.Iin  Niiporlorlty  nl' tlio  Gondn  Triule  Dlj»rlt  It-.;  trrii-H  liiiH  bocii  roroff- 
nlxeil  all  over  thi^  world  in  ro|»;iii<Ml  trliiinpliH  overall  coiniii-IKor.s.  Be^varo  of  Iniilu- 
iloiiH.  Wlieii  you  buy  a  roll  for  TrIephuncK,  Cull  Bells,  lOlrrt  ii«-  ('IocUn.  Ouh  J^iKhtliiur, 
Burglar  Alarinw,  Mcilh-al  HatlerleM,  Ktc.,  KIc.,  hv  Nuro  (Imt  H.  is  itiiirketl  «ith  the  word 

THE  LECLANCHE  BATTERY  CO., 

111-117  East  131sL  St.,  NEW  YORK. 


February  14,  1891 
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THE  Dhited  States  Electric  Lighting  Co., 

(THE  WESTINGHOUSE  ELECTRIC  AND  MANUFACTURING  COMPANY,  Lessees.) 


m  m  INMNDESCENT  ISOUTED  ELECTtlC  UCHT  PUNTS, 


t 


More  than  1000  Plants  in  operation  in  Factories,  Hotels, 
Office  Buildings,  Theaters,  Etc. 


e:l 


^T^FRICZ: 


MOTORS  "BENERATORS 

Direct  Current  OENERATOBS  and  MOTOBS  for  all  purposes, 

1-8  H.  P.  up  to  any  power  required,  and  at  any 

required  E.  M.  F. 

Superior  in  Design  and  WorJ^mansMp,  and  Dneqnaled  in  Efficiency. 


Send  for  New  U.  S.  Catalogues  on  Incandescent  Lighting  and  Motors. 

GENERA!  OFFICES:  EQUITABLE  BUILDING,     -     -     120  BROADWAY,  NEW  YORK. 


mCANDESCENT 


To  Fit  any  Socket. 


Excelling  all  others  in  Life, 
Maintenance  of  Candle- 
Power  and   Efficiency. 


THE  BEST  IS 


General  Electrical  Supplies 
of  Superior 

Designs  and  Finish. 


LAMPS. 


FROM   8  c.  p.  to  (50  c.  p.,  AND 
ANY   VOLTAGE. 


Even   Diffusion 

of  Light  by 

twisted  filanaent. 


THE  CHEAPEST. 


Send  for  our 

CATALOGUE 

of  August  1 ,  1 890. 


510-534  West  23d  Street, 

NEW  YORK. 


d 

620  Atlantic  Avenue, 

BOSTON,  MASS. 


'? 


217  La  Salle  Street, 

CHICAGO.  ILL. 
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Rodney  Hunt  Machine  Co. 

Turbine  Water  Wheels,  Vertical  ^  Horizontal, 


MAIN  OFFICE  and  WORKS,  Orange,  Mass. 


30-in.  wheel  at  Holyoke  Testing  Flume  .9050. 
These  wheels  Bre  saperlor  for  high  power  and 
efficiency,  esceilent  workmanBhip, 
even  speed  and  great  darabillty. 
Tight  closing  gate;  easily  operated. 
Ueed  in  many  of  the  largeet  manu- 
facturing estahllshmentfl  in  the  Unit- 
ed States.  0,800  horse  power  fur- 
nished one  mill,  7,200  to  another, 
and  one  manufacturer  87  wheels. 
All  now  running.  Hpecial  patented 
ananeements  for  electric  light  and 
II.  I  "iyte  power  service,  even  speed,  etc. 

BOSTON  OFFICE,  70  Kilby  Street. 


J.  C.  TEMPIiE, 

DAYTON,  OHIO, 

HYDRAULIC  AND  MECHANICAL  ENGINEER, 

Designs  and  estimates  made  for  improvement 
of  Water  Powers  in  connection  with  Electrical 


and  otbei  plants. 


WANTED. 

Experienced  salesman  for  large  Electrical 
Supply  House  in  the  West.     Must  have 
A  1  references,  and  command  some  trade. 
Address  T^.  Gt-. , 

Care  of  Western  Electrician. 


TWO  CENTS 

THAT'S  ALL  IT  WILL  COST  TOU 
TO  WRITE  FOR  PRICES. 

WE  CAN  SAVTyOU  MONEY. 

STANLEY  Sl  HALL, 

Electrical  Honse  FarnlsMiigs, 

32  and  34  Frankfort  Street,       -       NEW  YORK. 


BELTING  MADE  BY 

GH&S.  A.  SGHIEREN  &  CO., 

New  York,  Chicago,  Boston,  Philadelphia. 

7Mnch  Doable  Belt  (Second  Order)  for  Louis- 
iana Electric  Light  Co.,  New  Orleans,  La. 

Two  48-inch  Double  i^elts  for  Louisiana  Elec- 
tric Light  Co.,  New  Orleans,  La. 

One  54-iQch  Three  PiyPerforatedEIectricBelt 
for  Tacoma  Railway  &  Motor  Co..  Tacoma, 
Wash. 

One  41-inch  Three-Ply  Electric  Felt  for  Citi- 
zen's Electric  Illuminating  Co.,  Brooklyn, 
N.  Y. 

Two  30-inch  Three-Ply  Perforated  Electric 
Belts  for  Gautier  Steel  Dept..  Johnstown, 
Pa. 


THE  WESTON  STANDARD 

Voltmeters  and  Ammeters. 

These  instruments  are  the  most 
accurate,  reliable  and  sensitive  port- 
able instruments  ever  offered.  A 
large  variety  of  ranges  to  meet  the 
requirements  of  all  kinds  of  work. 


SbM  for  IlWrated  Gataiosne. 

ADDRESS 


WESTON  ElECTRICAL  INSTRUMENT  CO, 

114  &  116  William  Street,       Newark,  N.  J. 


ii 


BISHOP"  WHITE  CORE  WIRES. 


FOR  INSIDE 

WORK  USE 

ELECTRIX 

"^tZZV^.^^^.'it^r         THE  ILLINOIS  ELECTRIC  MATERIAL  CO..  339-341  Rookery  BIdg.,  CHICAGO. 

THE  TUBES  OF  THE  INTERIOR  CONDUIT  «t  INSULATION  CO. 


44 


J  J  INCANDESCENT  SNAP-SWITCHES,  CUT-OUTS,  ROSETTES,  SOCKETS, 
INSULATING  JOINTS,  GAS  ATTACHMENTS,  ETC. 


ARE  ESPECIALLY  APPLICABLE  TO 

ELECTRIC  RAILWAY  REQUIREMENTS. 

A  simple  solution  of  the  Wiring  Problem  for  Public  Buildings,  Residences, 

Factories.  Station  Work,  Cars,  Underground!  Feeders,  and 

in  all  places  where  Insulation  Is  required. 


INTERIOR  CONDUITS! 


Indorsed  by  the  leading  Electricians,  Electric 
Light  Companies,  Wiring  Contractors,  Architects, 
Builders  and  Board  of  Fire  Underwriters. 


UNDERGROUND  CONDUITSl^neT^rs^ttf^^^^^^^^^^ 

For  Catalog-u.e,  Frice  List.  and.  General  In.form.ation.,  JLd.d.ross 

INTERIOR  CONDUIT  &;  INSULATION  CC'^^ifw^^^/oif^^P^rJ-'' 


EMPIRE  CHINA  WORKS, 

144  to  156  Green  St.,  Green  Point,  Brooklyn,  E,  D..  N.  Y. 
HARD  PORCELAIN   ELECTRICAL  SUPPLIES, 

INCLUDING • 

Sivltch  Bases.  Cat-Oat  Boxef>,  Cleats,  Circuit  Breakers, 
BasblnsSf  Kaobs  and  other  Insulators. 

The  body  of  our  goods  1b  made  non-conductlve.  Oar  ware  le  the  most 
decee  and  ia  conaeqiiently  ih<«  moet  Don-absorbent  that  can  be  prodQced, 
being  the  TRUE  HARD  PO-.CELAIN. 


ELECTRICAL  SPECIALTIES. 

PAI8TE  SNAP  SWITCHES. 
PAI8TE  CHINA  SWITCHES. 

PAISTE  SWITCH  SOCKETS. 

PAISTE   PORCELAIN  CUT-OUTS. 


SUBSCRIBE  FOB  TH 

WESTERN  ELECTRICIAN. 


lURE  ALUMINUM 

IN 

Castings,  Ingots,  Sheets,  Rods, 
and  Wire. 

ALUMINUM  BRONZE 

IN 

Castings,  Ingots,  Sheets,  Rods  and  Wire. 

SEND  FOR  PKICBS. 


THE  CLEVELAND  ALUMINUM  CO., 


.^twater  Building, 


CLEVELAND, O 


lllA|UTCn  A  position  as  manager  or 
WHII  I  CU  Superlnlendent  of  Central 
Lighting  Station,  \ty  one  familiar  with  all 
depaitments  of  Central  Station  and  Con- 
struction work.  Proof  furnished  If  neces- 
sary. Location  no  object  If  It  be  perma- 
nent. Address    T.  H., 

Care  Western  Electkiciah,  Chicago. 

The  Electrical  Commission- 
ers of  the  District  of  Colnmbia 

invite  communications  from  firms  interested 
in  electric  cables,  conduits,  subways,  etc. 
Also,  upon  tlie  subject  of  municipal  electric  * 
lighting,  electric  transmission  of  power,  etc. 
Communications  received  until  Marcli  i,  1891. 
Personal  interviews  cannot  be  granted  at 
present.  Address,  Electrical  Commission, 
Room  30,  District  Bldg. ,  Washington,  D.  C. 


LOOK  FOR  THE  EXUJBIT: 

PROVIDENCE  CONVENTION, 

February  17,  18, 19. 

A  Quantity  of  new  things  to  show  you. 


mn  Huiwm  co., 

PUSH-BUTTON 


TORRINGTON,  CONN., 

AND 

95  CHAMBERS  STREET,  NEW  YORK, 


#  mm 


EVERY    SATURDAY. 
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John    P.    Barrett,   Chief   Electrician, 
World's  Columbian  Exposition. 

Tlie  long  looked  for  appointment  of  chief 
electrician  of  the  World's  Columbian  Exposition 
was  made  last  week,  and  John  P.  Barrett,  city 
electrician  of  Chicago,  secured  the  prize.  Prof. 
Barrett's  name  was  presented  by  his  friends 
about  eight  months  ago,  and  the  universal  ap- 
proval with  which  it  was  received  by  the  elec- 
trical fraternity  throughout  the  country  made 
his  selection  for  the  position  an  assured  fact. 
He  has  in  fact  been  the  only  candidate  seriously 
considered.  The  failure  of  the  director  general 
to  make  the  appointment  earlier  occasioned 
considerable  comment,  but  now  that  the  selec- 
tion has  been  made,  and  the  wishes  of  the  fra- 
ternity have  been  considered,  the  en- 
thusiasm is  becoming  manifest  in  many 
ways. 

Prof.  Barrett  is  a  familiar  figure  in 
Chicago,  and  the  excellent  portrait  here- 
with presented,  will  call  him  at  once  to 
mind.  He  is  generally  esteemed,  and 
is  probably  one  of  the  best  known  men 
identified  with  the  electrical  interests 
to-day.  This  latter  fact  is  no  doubt 
due  in  a  large  measure  to  the  fact  that 
he  has  earnestly  advocated  the  burying 
of  electric  wires  in  large  cities,  and  has 
demonstrated  the  practicability  of  the 
underground  system.  The  prominence 
which  Chicago  has  attained  in  electrical 
circles  the  world  over  is  due  in  a  large 
measure  to  its  underground  system  of 
electric  lighting,  which  was  introduced 
through  the  efforts  of  Prof.  Barrett,  who 
is,  of  course,  proud  of  the  success  which 
has  attended  its  operation.  It  is  not, 
however,  solely  in  the  electric  lighting 
field  that  Prof.  Barrett  has  gained  dis-  - 

tinction  and  reaped  golden  rewards.  In   .        

nearly  every  city  of  the  country  devices  r-= 

invented  or  improved  by  Prof.  Barrett 
are  used  "in   connection    with    the   fire 
alarm  and  police  telegraph  systems.    He 
is  a  thoroughly  practical  man,  and  as  he 
has  demonstrated  to  his  own  satisfaction 
that   electric  wires  can  be  operated    in 
subways,    he   believes   in   underground 
conduits,  and  advocates  the  burying  of 
wires  in  other  large  cities,  wherever  his 
advice  is  sought.    He  is  outspoken  in  his 
views,  especially  on  all  public  matters  and  inde- 
pendence has  been  a  prominent  feature   in  his 
character.     This  may  be   attributed   to  his  ex- 
perience in   early  life,  a  sketch  of   which    will 
prove  interesting. 

Born  near  Auburn,  N.  Y.,  in  1837,  he  removed 
with  his  parents  to  Chicago,  when  only  seven 
years  of  age.  It  was  not  his  privilege  to  enjoy 
an  extended  education,  though  he  was  fond  of 
books,  and  made  excellent  use  of  his  time  at 
school.  At  the  age  of  twelve  years  he  went  to 
sea,  entering  as  a  ship's  boy,  and  rising  to  the 
position  of  an  abie  seaman.  In  a  storm  off  the 
coast  of  Chili  he  met  with  an  accident,  which,  it 
was  feared,  would  cost  him  his  life.  He  was 
flung  from  a  masthead  and  crippled  for  life. 
Two  other  sailors  who  were  with  him  were 
killed,  but  after  nearly  two  year,'  suffering  in  a 
San  Francisco  hospital,  Prof.  Barrett  regained 
his  health,  returning  to  his  home  in  Chicago  in 
1865.  This  was  the  turning  point  in  his  life. 
Shortly  after  his  arrival  he  was  appointed  fire 
watchman  in  the  glass  tower  on  the  city  hall, 
which  commanded  a  view  of  every  housetop  in 
the  city,  and  it  was  his  duty  to  sound  the  alarm 
at  the  first   indication  of  a  conllagration.     This 


was  his  first  public  service.  It  proved  satis- 
factory, and  he  has  since  discharged  his  duties 
most  conscientiously.  The  fire  department  of 
the  city  of  Chicago  has  been  greatly  benefited 
by  his  connection  with  it.  In  fact,  the  whole 
world  is  indebted  to  him  for  developing  the  fire 
alarm  telegraph  system  which  is  now  in  general 
use. 

The  accident  which  unfitted  him  for  following 
his  original  occupation  gave  him  an  opportunity 
to  prepare  himself  for  his  new  field  of  labor. 
During  his  confinement  at  the  San  Francisco 
hospital  he  studied  diligently,  and  made  re- 
markable improvement.  He  continued  his 
studies  while  in  the  service  of  the  city,  and 
when  his  faithful  performance  of  duty  had  won 


JOHN    P.   UAKHKTT. 

the  confidence  of  his  superiors  he  was  prepared 
to  perform  the  duties  of  a  higher  office,  the  pro- 
motion to  which  his  intelligent  service  liad  en- 
titled him.  When  the  fire  department  was  or- 
ganized on  the  metropolitan  .system  and  tele- 
graphy was  employed  as  the  means  of  commu- 
nication between  engine  houses.  Chief  U.  P. 
Harris  appointed  Prof.  Barrett  battery  man  and 
assistant  operator.  Despite  the  objections  of 
the  fire  commissioners  to  his  appointment,  be- 
cause of  Prof.  Barrett's  inability  to  operate,  he 
was  retained  upon  Harris'  recommendation,  and 
the  latter's  belief  in  his  protege's  ability  to 
master  the  business.  This  confidence  was  not 
misplaced.  Prof.  Barrett  studiously  applied 
himself  to  the  duties  of  his  new  position,  and 
not  only  became  an  expert  operator,  but  con- 
tinued his  studies  and  experiments,  introduced 
new  ideas,  suggested  many  improvements,  and 
soon  became  recognized  as  the  authority  of  the 
office.  In  those  days  practical  electricity  was 
in  its  infancy,  and  Prof.  Barrett  succeeded  in 
improving  the  service  materially.  When  he  was 
appointed  chief  of  the  electrical  branch  of  the 
city  service  he  was  given  a  better  opportunity 
to  jnit  his  ideas  into  practice  and    conduct    his 


experiments  on  a  more  extensive  scale.  The 
entire  fire  alarm  service  was  remodeled,  and 
the  new  chief's  ideas  introduced.  The  box 
system  was  first  revised,  and  much  time  was 
saved  by  the  improvements  in  reduced.  For  in- 
stance, a  device  which  Prof.  Barrett  termed  a 
"joker"  was  utilized,  by  which  the  alarms  are 
received  in  the  engine  houses  simultaneously 
with  their  arrival  at  the  central  station,  the 
horses  are  released,  and  the  firemen  notified  that 
their  services  are  required.  With  the  growth  of 
the  city  came  new  obstacles,  but  these  were 
overcome  as  they  presented  themselves.  It  be- 
came necessary  to  employ  a  device  by  which 
only  those  companies  whose  services  were  re- 
quired might  be  called  out.  For  this  purpose 
Prof.  Barrett  introduced  his  still  switch 
which  serves  the  purpose  admirably. 

But  the  fire  alarm  system  did  not  em- 
ploy all  his  attention.  He  devoted 
himself  to  the  police  patrol  system,  the 
underground  telegraph  system,  the 
bridge  telephone  system,  the  scheme  of 
lighting  the  river  by  electricity,  and 
numerous  others.  His  ideas  have  been 
copied  throughout  the  United  States 
and  Europe,  and  the  electricians  of  the 
world  made  pilgrimages  to  Chicago  to 
study  the  minutia;  of  his  department. 
He  is  still  on  the  march  onward,  and  is 
now  projecting  a  scheme  by  which  all 
the  bridges  will  be  opened  and  closed 
by  electric  power  from  the  main  station 
in  the  city  hall.  The  establishment  of 
a  factory  for  the  manufacture  of  all 
electrical  supplies  for  the  municipality 
is  also  receiving  a  large  amount  of  his 
attention.  This  has  already  been  begun 
-~,  in  a  small  way. 

All  of   his  numerous   inventions  and 

■:  achievements  however,  are  insignificant 

-'    in   his   own    estimation    in  comparison 

'■'■  with    the    system   of   electric   lighting 

which  he  has  introduced  into  Chicago. 

It  was   a  great   project,   and  involved 

more    than   may   be  realized    at     first 

thought.  l'"or  years  the  people  had  been 

clamoring  for  electric  light.  Chicago  saw 

her  sister  cities  brilliantly  illuminated, 

while   her   streets  were   poorly  lighted 

by  gas  and  oil. 

To  all  the  demands  for  electric  light 
Barrett  turned  a  deaf  ear  until  he  was  sat- 
isfied he  had  solved  the  problem.  Before  intro- 
ducing his  system  he  caused  the  removal  of  poles 
and  wires  from  the  streets,  and  in  this  move- 
ment Chicago  led  the  world.  To-day  its  streets 
are  no  longer  disfigured  by  unsightly  poles  and 
a  network  of  wires,  and  no  one  in  Chicago  will 
question  the  statement  that  the  city  is  improved 
in  every  respect  by  the  change.  The  founda- 
tion for  an  extensive  system  of  public  lighting 
has  been  established.  The  plant  will  be  en- 
larged each  year  until  the  entire  city  is  lighted 
by  electricity.  The  features  of  this  system  are 
familiar  to  readers  of  the  Western    Electri- 

CEAN. 

No  doubt  the  prominence  Prof.  Barrett  gained 
in  the  controversy  over  the  solution  of  the  un- 
derground question  and  the  persistence  with 
which  he  opposed  overhead  wires,  has  a.ssisted 
him  materially  in  securing  the  appointment. 
Undoubtedly  the  same  independence  of  character 
which  has  characterized  his  official  career  will 
be  seen  in  his  administration  of  the  oflice  to 
which  he  has  been  appointed.  He  enters  the 
office  unpledged  and  actuated  only  by  a  desire  to 
promote  the  interests  of  the  electrical  industries. 


Prof. 
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In  conversation  with  a  representative  of  the 
Western  Electrician,  after  his  appointment, 
Prof.  Barrett  said:  "As  yet  I  do  not  know 
anything  about  the  worlc  already  done.  I  do 
not  know  that  anything  has  yet  been  done,  but 
I  shall  at  once  take  steps  to  organize  this  de- 
partment." 

Prof.  Barrett's  ideas  were  presented  in  detail 
on  several  important  points  in  his  paper  before 
the  National  Electric  Light  association  conven- 
tion last  summer  at  Cape  May.  This  paper 
was  published  at  the  time  in  the  Western 
Electrician,  and  attracted  considerable  at- 
tention. 

Prof.  Barrett  will  attend  the  convention  of 
the  National  Electric  Light  association  at 
Providence,  February  17,  18  and  19.  He  will 
have  an  opportunity  to  meet  manufacturers 
from  all  parts  of  the  country,  who  will  doubt- 
less assure  him  of  their  willingness  to  co-oper- 
ate with  him. 


National  Electric  Light  Association. 

According  to  every  indication  the  convention 
of   the   National  Electric   Light  association  at 


five  Works,  works  of  the  New  England  Butt 
company,  factory  of  the  Armington  &  Sims 
Engine  company,  and  American  Electrical 
AVorks. 


Pennington's  Air  Ship. 

The  readers  of  the  Chicago  daily  papers 
have,  doubtless,  had  their  curiosity  aroused 
by  the  various  accounts — favorable  and  un- 
favorable— of  the  Mt.  Carmel  air  ship,  which  is 
now  on  e-xhibition  in  the  E.xposition  building, 
Chicago. 

During  the  several  weeks  before  E.  J.  Pen- 
nington, the  inventor  of  the  device,  succeeded 
in  his  attempts  to  float  his  model  ship,  the  press 
"filled  space"  with  unfavorable  comments,  and 
one  journal  went  so  far  as  to  insinuate  that  the 
delay  of  the  arrival  of  the  ship  at  the  Exposi- 
tion building  had  been  caused  by  a  premature 
ascension  in  which  the  railway  train  and  all  had 
been  carried  up  and  lost  in  space.  However,  the 
ship  flies,  and  has  been  flying  for  some  time. 
Within  the  walls  of  the  Exposition  building  the 
air  ship  makes  its  daily  trips,  and  all  skeptics 
have  now  an  opportunity  to  judge  for  themselves 


model  has  been  run  at  a  speed  of  fourteen  miles 
per  hour  in  the  Exposition  building. 


Chicago  Telegraphers'  Ball. 

The  annual  ball  of  the  Chicago  telegraphers 
was  held  at  the  Second  Regiment  armory, 
Michigan  avenue,  Friday  evening,  Feb.  6. 
About  250  couples  were  in  the  grand  march  and 
there  were  many  more  in  the  galleries.  A  large 
number  of  out-of-town  telegraphers  and  their 
friends  were  present,  St.  Louis,  Milwaukee, 
Columbus,  Toledo,  San  Francisco,  St.  Paul, 
Quincy,  Sioux  City,  Oshkosh  and  other  cities 
being  represented.  Prof.  J.  P.  Barrett,  city 
electrician  of  Chicago,  was  a  prominent  figure, 
and  he  received  congratulations  from  his  old 
friends  upon  his  appointment  as  chief  electrician 
of  the  World's  Columbian  Exposition. 

During  the  evening  congratulatory  messages 
were  exchanged  between  the  operators  in  New 
York,  Boston  and  Chicago,  and  all  seemed  to 
thoroughly  enjoy  the  reunion.  The  occasion 
was  of  special  significance  as  it  was  the  first  time 
the  telegraphers  have  gathered  socially  since 
the  great   strike  of  1883.    Last  week's  reunion 


I'ENNINGTON  S    AIR    SHIP. 


Providence  will  be  of  unusual  interest.  The  list 
of  papers  for  the  meeting  includes  the  follow- 
ing: 

How  can  the  National  Electric  Light  Association  best 
serve  Central  Station  Interests?    By  C.  R.  Huntley. 

Distribution  of  Steam  from  a  Central  Station.  By  F.  H. 
Prentiss. 

Distribution  and  Care  of  Alternating  Currents.  ByT. 
Carpenter  Smith. 

Municipal  Control  of  Electric  Railroads.  By  M.  W. 
Mead. 

The  Ferranti  System.     By  C.  B.  Raskins. 

Electric  T^ighting  as  Applied  to  Steam  Railroads.  By 
W.  II.  Markland. 

The  Electric  Arc  and  its  Use  in  Lighting.  By  Prof. 
IClihu  Thorfison. 

Prof.  Thomson  writes  as  follows:  "I  shall  endeavor  to 
make  the  paper  an  outline  of  the  characters  of  the  arc 
scientifically  considered,  the  characters  of  dynamo  ma- 
chines which  arc  useful  for  arc  lighting,  the  desirable  feat- 
ures in  arc  lamps,  and  the  difference  in  their  workings." 

Theseconddayof  theconvention  willbedevot- 
ed  to  a  celebration  of  the  close  of  the  first  decen- 
nial of  electric  lighting.  In  the  evening  Presi- 
dent Marsden  J.  I'erry  will  give  a  reception  at 
Spink's  Assembly  rooms. 

Among  the  places  of  interest  in  Providence, 
which  members  of  the  association  are  invited 
to  visit  are  the  following:  l''actory  of  the  Brown 
&  Sharpe  Manufacturing  company,  factory  of 
the  American  Screw  company,  factory  of  the 
(iorham  Manufacturing  company,  Narragansett 
Electric  Light  Station,  Rhode  Island    I^ocomo- 


whether  the  problem  of   aerial  navigation  has 
been  solved. 

With  the  view  of  giving  the  readers  of  the 
Western  Electrician,  who  have  not  the  op- 
portunity to  make  a  personal  inspection,  a  correct 
idea  of  the  construction  of  the  air  ship,  there  is 
presented  herewith  an  engraving  reproduced 
from  a  photograph  of  the  model  as  it  appears 
at  its  moorings  in  the  Exposition  building. 

The  length  of  the  flying  machine  is  thirty 
feet  over  all.  The  main  or  gas-containing  por- 
tion which,  to  all  appearances,  is  made  of  silk, 
or  a  material  very  similar,  is  twenty- four  feet 
long.  The  propeller  from  tip  to  tip  of  its  two 
blades  measures  six  feet,  and  is  carried  in  front 
of  the  vessel.  With  the  aid  of  the  cut  and  these 
measurements  the  general  proportions  of  the 
ship  may  be  very  nearly  approximated. 

The  gas  for  floating  the  device  is  hydrogen, 
and  the  motive  power  is  electricity.  An  Edco  mo- 
tor, said  to  be  of  a  capacity  of  only  i-32-horse 
power,  is  contained  in  the  canvas  car  marked  "Air 
Ship  Mt.  Carmel."  This  motor  runs  at  eight 
hundred  revolutions  per  minute,  and  is  geared 
by  means  of  cord  and  cog  wheels  so  as  to  drive 
thi-  propeller  at  seventy  revolutions  per  min- 
ute. 

When  in  the  air  the  vessel  carries  only  the  mo- 
tor, the  current  being  fed  to  it  through  a  conduct 
ing  cable  leading  down  to  six  Accumulator  com- 
pany's cells  on  the  ground.     It  is  said  that  the 


was  a  most  harmonious  gathering,  and  all  were 
pleased  with  the  new  turn  of  affairs.  When  "30" 
was  given  it  was  accompanied  with  the  hope 
that  all  might  enjoy  another  reunion  a  year 
hence. 

The  committee  of  arrangement  was  com- 
posed of  the  following  named  gentlemen,  all  of 
whom  worked  assiduously  to  promote  the  suc- 
cess of  the  affair:  N.  M.  Kent,  lo.seph  Laird, 
F.  M.  Crittenton,  J.  S.  McCurdy,  B.  K.  Maloney, 
F.  T.  Mullen,  W.  A.  Dillon,  ].'].  Burke,  W.  H. 
Mills,  John  Savoy,  C.  H.  Finley. 


Transportation  to  the   Providence  Con- 
vention. 

Special  rates  have  been  secured  over  all  the 
roads  for  delegates  from  Chicago  to  the  Na- 
tional Electric  Light  association  convention  at 
Providence,  R.  I.  The  usual  convention  rate  of 
one  fare  and  a  third  has  been  secured.  It  is 
expected  a  large  Western  delegation  will  be  in 
attendance. 

C.  H.  Barney,  chairman  of  the  committee  on 
transportation,  announces  for  the  benefit  of 
Eastern  delegates  that  arrangements  have  been 
made  for  a  train  of  parlor  buffet  cars  to  leave 
the  Crand  Central  depot.  New  York,  Monday, 
Feb.  16,  at  one  r.  m.,  arriving  in  Providence  at 
6:15  V.  M.  The  rate  secured  is$5.74.  An  extra 
charge  of  fi.oo  is  made  for  seats  in  parlor  cars. 
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South    Side    Electric   Ligfit    Company's 
Plant. 

The  central  station  alternating  current  plant, 
illustrated  in  the  accompanying  cut,  was  in- 
stalled by  the  South  Side  Electric  Light  com- 
pany  at    State    and    Twentieth    streets,    Chi- 


attempt  to  dispose  of  them  is  useless  until  it  can 
reasonably  include  all  such  wires.  We  recom- 
mend the  passage  of  a  law  giving  to  all  cities  of 
the  first  class  the  right  to  control  electric  wires 
through  their  own  local  government." 

It  is  believed  this  controversy  will  eventually 


SOUTH   SIDE   ELECTRIC   LIGHT   COMPANY  S   PLANT. 


cago,  to  furnish  current  to  the  Alhambra  theater 
and  the  business  blocks  in  the  neighborhood. 
As  will  be  seen  by  reference  to  the  illustration 
two  alternating  current  machines  of  the  Slattery 
type,  manufactured  by  the  Fort  Wayne  Jenney 
company,  and  a  25-light  arc  machine  of  the 
Wood  type,  comprise  the  generating  plant.  Two 
100  horse  power  Bass  engines,  belted  direct, 
drive  these  machines. 

Current  is  supplied  to  the  Alhambra  theater 
which  is  illuminated  by  i,ico  incandescent 
lamps  of  16  to  150-candle  power.  The  hotel, 
offices  and  stores  occupying  the  remainder  of 
the  block  in  which  the  theater  is  located  are  also 
lighted  from  this  station,  9C0  incandescent  lamps 
being  used. 

It  is  the  intention  of  the  company  to  install  a 
much  larger  plant.  It  is  proposed  to  have  a 
battery  of  eight  boilers,  aggregating  2,000-horse 
power,  three  450-horse  power  compound  engines, 
ten  alternating  current  machines  of  1,000  lights' 
capacity  eaoh.  The  Fort  Wayne  Jenney  com- 
pany is  building  these  machines  now.  The  plant 
is  in  charge  of  W.  H.  Harding,  manager  of  the 
company.  

Electric   Subway  Question  In   St.    Louis. 

The  city  council,  mayor  and  electric  compa- 
nies of  St.  T.ouis  are  engaged  in  a  controversy 
over  the  question  of  disposing  of  electric  wires. 
There  seems  to  be  a  desire  to  take  the  matter 
entirely  out  of  the  hands  of  the  city  council,  but 
that  body  does  not  relish  the  prospect,  and  has 
entered  a  vigorous  protest.  At  the  last  meeting 
of  the  council  the  following  resolution  was 
adopted:  "That  the  Senate  and  House  of  Rep- 
resentatives of  the  State  be  requested  not  to  pass 
substitute  for  Senate  bill  No.  3.  Said  substitute 
will  seriously  affect  the  introduction  of  new 
telegraph  and  telephone  service  and  private 
lines,  and  tend  to  the  continuance  of  a  monopo- 
ly in  the  telephone  service  upon  the  eve  of  the 
expiration  of  the  telephone  patents,  because  new 
companies  could  not  undertake  the  great  e.\- 
pense  of  separate  conduits.  It  will  be  ineffect- 
ual in  its  purpose,  because  it  exempts  street  car 
and  electric  light  wires,  the  most  dangerous  and 
unsightly  of  all.  It  gives  undue  power  to  the 
executive  department  of  the  city,  and  sets  a 
dangerous  precedent  for  direct  appeals  to  the 
legislature  in  behalf  of  special  interests.  It  is 
special  in  its  character,  having  reference  to 
St.  Louis  alone,  and  is  therefore  contrary  to  the 
spirit  of  the  constitution.  A  public  conduit, 
equally  accessible  to  all  users,  is  the  only  proper 
method  of  disposing  of  overhead  wires,  and  any 


dispose  of  the  attempt  to  bury  the  wires  in  St. 
Louis. 


The  Card  Arc  Motor. 

The  accompanying  cut  illustrates  the  improved 
type  of  constant  current  motor  now  being  man- 
ufactured by  the  Card  Electric  Motor  &  Dyna- 


As  the  speed  decreases  the  field  magnetizing 
coils  are  again  in  series  with  the  armature.  By 
simply  turning  a  hard  rubber  button  the  speed 
of  the  motor  can  be  adjusted  to  500  revolutions 
per  minute  slower  or  faster  than  the  regular 
speed. 


Chicago  Electric    Club  and  the  World's 
Fair. 

The  interest  manifested  by  the  Chicago 
Electric  Club  in  the  World's  Columbian  Ex- 
position was  clearly  shown  by  the  attendance 
at  the  special  meeting  of  the  club  last  week. 
The  notice  given  the  members  was  of  necessity 
very  short,  yet  the  response  was  so  general  that 
every  electrical  industry  was  represented. 
President  Beach  who  had  just  returned  to  the 
city  after  an  absence  of  three  months,  took 
occasion  to  renew  his  acquaintance  with  the 
members  and  participate  in  the  proceedings  of 
the  club.  In  calling  the  meeting  to  order  the 
president  expressed  his  interest  in  the  World's 
Fair  and  called  attention  to  the  general  public 
interest  in  electrical  matters  pertaining  to  the 
exposition.  He  called  upon  B.  E.  Sunny,  chair- 
man of  the  general  committee  on  World's  Fair 
matters  to  explain  the  special  business  before 
the  club. 

The  committee  has  been  engaged  since  its 
appointment  in  securing  information  that  will 
prove  valuable  to  the  commissioners  in  their 
preparation  for  the  electrical  exhibit.  It 
appears  to  be  the  general  belief  that  the  intention 
of  the  World's  Fair  authorities  is  to  divide  the 
electrical  exhibit,  placing  the  heavy  machinery 
at  Jackson  Park  and  the  remainder  on  the 
Lake  Front.  The  object  in  doing  this  it  would 
appear  is  to  draw  the  crowds  to  the  Lake  Front 
in  the  evening  and  perhaps  increase  the  gate 
receipts.  The  fact  that  the  Jackson  Park  portion 
of  the  fair  would  be  open  in  the  evening, 
removes  the  only  objection  that  could  be  raised 
to  the  location  of  the  entire  electrical  exhibition 
there.  The  committee  desired  to  get  an 
expression   of    opinion   from   the  club  on    this 


CARD   ARC 

mo  company  of  Cincinnati,  O.  This  motor  is  a 
governing  machine.  A  centrifugal  governor  is 
so  attached  to  the  armature  and  arranged  with 
reference  to  the  field  coils,  that  a  practically 
constant  speed  can  be  maintained.  An  increase 
in  speed  causes  the  field  magnetizing  coils  to  be 
opened  and  the  circuit  completed  through  the 
armature,  thus  reducing  the  speed  of  tl^e  motor. 


point  and  the  meeting  was  accordingly  called 
to  discuss  this  and  other  questions  pertaining 
to  the  electrical  section  of  the  World's  Fair. 
F.  W.  Parker  suggested  that  the  club  appoint 
a  committee  to  wait  upon  the  World's  I'air  com- 
missioners and  present  an  address  in  which  the 
sentiment  of  the  club  should  be  expressed.  He 

s^id  he  did  not  t»eligve  the    pommissioners 
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realized  the  magnitude  which  the  electrical 
exhibit  would  assume.  It  would  be  the  crown- 
ing feature  of  the  exposition,  he  ventured  to 
say,  and  the  representatives  of  electrical  inter- 
ests should  insist  that  it  be  not  slighted  or  run 
as  a  "side  show." 

The  discussion  became  general  and  it  soon 
appeared  that  there  was  a  unanimity  of 
opinion  to  the  effect  that  the  electrical  exhibit 
should  be  made  in  one  place  and  that  Jackson 
Park  afforded  the  best  facilities  for  making  the 
exhibit.  The  question  was  accordingly  referred 
to  a  committee  composed  of  Messrs.  Gushing, 
Terry,  Kreidler  and  Parker,  and  it  prepared  an 
address  and  resolutions  which  were  afterward 
approved  by  the  club.  The  committee  was 
instructed  to  present  the  resolutions  to  the 
officials  and  urge  upon  them  the  necessity  of 
considering  and  adopting  the  suggestions  of 
the  club.  Mr.  Sunny  said  the  objection  had 
been  raised  that  the  electrical  exhibit  if  located 
at  Jackson  Park  would  not  be  seen  by  the 
people  at  night.  He  believed  more  people 
would  go  to  Jackson  Park  to  see  it  than  if  it 
were  held  on  the  Lake  Front.  They  would  be 
glad  to  get  away  from  the  heat  of  the  city. 
Moreover,  the  display  at  Jackson  Park  could 
be  made  upon  a  far  more  extensive  scale  than 
the  Lake  Front  would  provide.  The  objection 
to  smoke  was  urged  as  another  reason  why  the 
Lake  Front  was  not  the  place  for  the  electrical 
display.  It  was  conceded  that  all  of  the  electri- 
cal apparatus  could  not  be  exhibited  on  the 
Lake  Front  if  for  no  other  reason  than  lack  of 
Dower.  The  question  of  securing  ample  power 
was  not  to  be  thought  of.  In  order  to  illustrate 
the  general  interest  that  is  felt  in  electrical 
apparatus  Mr.  Sunny  called  attention  to  the 
fact  that  the  exhibit  made  in  Chicago  by  the 
National  Electric  Light  association  two  years 
ago,  was  attended  by  more  than  100,000  persons 


LOOr   INSULATING  DEVICE. 

in  five  days.  This  exhibit  was  gotten  up 
hurriedly — in  fact  within  thirty  days — and  the 
weather  was  intensely  cold,  yet  the  people 
crowded  the  building  and  many  stood  in  the 
streets  for  hours  unable  to  gain  admission.  "If 
this  can  be  said  of  the  little  exhibit  we  gave  at 
that  time,"  said  Mr.  Sunny,  "and  it  was  com- 
paratively small,  what  may  we  expect  in  '93 
when  the  whole  world  will  be  represented.  It 
is  not  too  much  to  say  the  electrical  depart- 
ment will  occupy  the  greater  part  of  the  public 
interest." 

Mr.  Gushing  suggested  that  in  addition  to 
the  work  of  the  committee  each  member  make 
it  a  point  to  personally  agitate  the  question  of 
securing  additional  space  and  a  united  exhibit. 
He  called  attention  to  the  fact  that  other 
exhibitions  in  this  country  and  Europe  had 
devoted  far  more  space  to  the  electrical  de- 
partment than  that  proposed  in  the  Golumbian 
I'^xposition.  The  same  idea  was  elaborated 
upon  by  (leorge  Cutter,  Thos.  G.  Crier,  C.  A.  E. 
Kohler  and  !•'.  A.  Sargent.  The  latter  gentle- 
man called  attention  to  the  fact  that  the  smoke 
nuisance  in  the  business  portion  of  the  city  was 
now  a  question  of  great  public  importance  and 
he  doubled  very  much  if  the  city  would  allow 
the  construction  of  a  plant  on  the  f.ake  I'ront 
for  10,000  to  25,000  horse  power. 

Lieutenant  1'".  Ji.  IJadt  said  that  11,000  horse 
power  would  be  required  for  lighting  purposes 
only,  if  the  exhibits  were  gathered  at  Jackson 
Park.  'I'he  secretary  read  a  letter  from  I'rof. 
Ilarrett,  in  which  he  thanked  the  members  of 
the  club  for  the  active  part  they  had  taken  in 
promoting  his  canvass  for  the  position  of 
electrician-in- chief  of  the  World's  J''air.  He 
expressed  an  earnest  desire  to  have  the  co-oper- 
ation of  the  committee,  and  announced  his 
willingness  to  meet  the  committee  at  any  time 
for  consultation. 


Short's  Trolley  Wire  Coupling. 

The  illustration  presented  herewith  represents 
a  coupling  made  of  cast  metal.  Each  arm  of 
the  connector  has  taper  ends,  and  is  provided 
on  its  under  side  with  a  groove  for  the  recep- 
tion of  the  two  adjacent  ends  of  the  trolley  wire. 
The  ends  of  the  trolley  wire  pass  upwardly 
through  inclined  holes,  which  extend  through 
the  connector  and  in  different  planes,  as  is  indi- 
cated in  the  lower  figure  m  the  cut.  A  loop  or 
bend  formed  at  the  ends  of  the  wires  secures  the 
coupling  in  place.  The  lower  surfaces  of  the 
trolley  wires,  together  with  the  straight  surface 
on  the  under  side  of  the  central  portion  of  the 


SHORT  S  TROLLEY   WIRE   COUPLING. 

connector,  constitute  a  smooth  and  uninter- 
rupted bearing  surface  for  the  passage  of  the 
trolley.  It  is  intended  that  slack  in  the  wire 
shall  be  readily  taken  up  by  drawing  the  wire 
through  the  holes  in  the  coupling,  and  forming 
a  new  bend  on  the  projecting  ends.  This  de- 
vice is  the  invention  of  Sidney  H.  Short  of 
Cleveland,  O. 


Loop  Insulating  Device. 

The  accompanying  cuts  illustrate  the  main 
features  of  a  number  of  forms  of  insulators  re- 
cently devised  by  H.  D.  Winton  of  Wellesley, 
Mass.  The  fixture  is  so  simple  and  so  clearly 
illustrated  that  but  few  words  are  necessary  in 
explanation  of  its  construction. 

Two  metallic  hooks,  cross-heads  or  their  equiv- 
alents, are  moulded  or  cast  within  insulating 
material,  as  shown.  The  interlink  of  the  sepa- 
rated hooks  in  the  body  of  the  insulating  sub- 
stance gives  the  device  strength  and  stability. 
One  of  the  features  claimed  for  this  type  of  in- 
sulator is  that  should  the  insulating  material 
crush,  or  give  way  in  any  manner,  the  hooks  or 
cross-heads  would  not  fall  apart,  but  would  cling 
together  and  cause  only  the  temporary  interrup- 
tion of  the  current  from  its  intended  course. 


English   Mining  Motor. 

One  of  the  principal  difficulties  likely  to  occur 
in  connection  with  mining  work  is  the  very 
rough  conditions  and  dirty  situations  in  which  the 
motors  have  to  be  used,  and  a  further  difficulty 
in  coal  mines  is  the  danger  that  occasionally 
arises  from  the  presence  of  explosive  gases. 
For  ordinary  purposes,  in  coal  mines,  it  may  be 
safely  assumed  that  the  motor  will  not  be  work- 
ing in  an  explosive  atmosphere,  and  it  is,  there- 
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fore,  sufficient  to  carry  out  the  arrangement  of 
inclosing  the  whole  armature  and  brushes  in 
air-tight  and  dirt-tight  coverings.  These  cov- 
erings are  sufficient  to  exclude  an  explosive 
mixture  for  many  hours,  and  before  such  a  mix- 
ture finds  its  way  into  the  neighborhood  of  the 
brushes  the  condition  of  the  atmosphere  will 
have  been  noted  by  the  attendant,  and  the  cur- 
rent cut  off. 

The    illustration    shows  one  form  of  mining 
motor  manufactured  by  W.  T.  Goolden  &  Go.  of 


England,  in   which  the   complete    inclosing  of 
the  armature  is  one  of  several  features. 

The  construction  of  the  armature  of  this  ma- 
chine is  unusually  strong.  The  wi  es  are  keyed 
in  every  position  and  insulated  from  the  core 
and  from  one  another  by  means  of  mica.  The 
inclosure  of  the  armature  was  supposed  at  one 
time  by  some  to  be  impossible,  on  the  ground 
of  the  necessity  of  ventilation,  but  motors  work- 
ing up  to  30  or  4  -horse  power  with  such  in- 
closed armatures,  have  been  used,  it  is  stated, 
very  satisfactorily  for  some  time.  In  cases 
where  it  is  desired  to  make  a  machine  absolute- 
ly safe  in  an  explosive  mixture,  Messrs.  Goolden 
employ  an  arrangement  in  which  the  volume  of 
gas  inclosed  in  the  cover  of  the  brushes  and 
commutator  is  as  small,  or  less,  than  that  in- 
closed in  an  ordinary  safety  lamp.  Should 
ignition  result  therefore,  the  volume  of  gas  com- 
pared with  the  length  and  cooling  surface  of 
the  outlet,  it  is  stated,  is  such  that  no  flame  will 
appear  externally. 


Electric  Lamp  for  Photographers. 

As  an  oil  lamp  is  for  many  reasons  an  ex- 
ceedingly undesirable  adjunct  in  a  photograph- 
er's dark  room  the  apparatus  shown  in  the  cut 
has  been  designed  as  a  substitute.  It  consists 
of  a  small,  5-volt  incandescent  lamp  arranged 
behind  a  colored  glass  shade,  and  in  front  of  a 
reflector.  Current  is  furnished  by  a  battery  of 
three  bichromate  cells  arranged  as  shown  in  the 
cut.     The   arrangement  is  such  that   the  zincs 
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can  readily  be  lowered  into  the  solution,  and 
as  quickly  withdrawn.  The  reflector  is  so 
made  that  it  can  be  moved  in  any  direction  so 
that  the  rays  can  be  turned  on  any  desired 
object.     The  cut  is  reproduced  from  La  Nature. 


The  Book  Table. 


The  Electro  Magnet  by  Silvanus  P.  Thomson.  Au- 
thorized American  Edition,  280  pp.,  66  illustrationp. 
Published  by  the  W.  J.  Johnston  company,  limited, 
New  York. 

This  volume  contains  the  four  lectures  de- 
livered by  Prof.  Thomson  before  the  Society 
of  Arts  in  February,  iSgo.  It  is  undoubtedly 
a  woik  which  every  electrician  will  want  to  add 
to  his  reference  library.  The  book  is  written 
in  the  clear  style  which  makes  all  of  Prof. 
Thomson's  works  prized  by  the  student.  The 
book  is  a  comprehensive  volume.  The  author 
begins  his  historical  sketch  with  a  description  of 
the  work  of  Sturgeon,  who  announced  his  dis- 
covery of  the  electro-magnet  in  a  paper  con- 
tributed in  1S25  to  the  Society  of  Arts,  It  is 
an  interesting  fact  that  Sturgeon's  paper  and 
Prof.  Thomson's  lecture  were  read  from  the 
same  platform.  In  his  introduction  it  is  stated 
that  the  course  of  lectures  was  delivered  for  the 
purpose  of  showing  how  the  same  considera- 
tions which  have  been  applied  with  such  great 
success  to  the  subject  of  the  design  of  dynamo 
electric  machines  may  be  applied  to  the  study 
of  the  electro-magnet.  The  theory  of  the  de- 
sign and  construction  of  the  electro-magnet,  the 
author  says,  will  thus  be  placed  upon  a  rational 
basis.     How  well  the  author  has   accomplished 
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his  task  cannot  be  determined  by  the  casual 
perusal  which  it  has  been  possible  for  the  writer 
to  give  to  the  book  in  the  short  time  in 
which  the  book  has  been  before  him.  It  is  safe 
to  say,  however,  that  the  treatment  of  the  sub- 
ject is  admirable,  and  that  the  reader  who  con- 
sults it  will  not  find  it  wanting.  A  general  idea 
of  the  plan  which  he  follows  is  given  in  the  in- 
troduction, and  to  the  analysis  Prof.  Thomson 
closely  adheres.  After  the  historical  sketch  the 
uses  and  forms  of  electro-magnets  are  consid- 
ered. Magnetic  properties  of  iron  and  steel  are 
discussed,  and  a  description  of  the  methods 
employed  for  ascertaining  magnetic  permea- 
bility is  presented.  After  touching  upon  magnetic 
hysteresis,  the  author  discusses  the  magnetic 
circuit  and  the  law  of  traction  between  the 
electro-magnet  and  its  armature.  The  rules 
for  calculating  the  windings  are  given,  after 
which  is  presented  a  detailed  discussion  of  the 
varieties  of  form  to  be  given  to  electro-magnets 
to  adapt  them  to  particular  kinds  of  work.     In 
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conclusion  the  author  gives  some  account  of  the 
varied  forms  of  electro-magnetic  mechanism 
which  have  been  devised. 


Crocker-Wheeler  Small  Motor. 

The  small  Crocker-Wheeler  machines  are 
made  on  precisely  the  same  plan  as  the  large 
sizes.  They  are  provided  therefore,  with  wrought 
iron  field  cores  set  into  the  base,  movable  rocker 
arm,  starting  switch,  armature  wire  embedded 
in  iron  for  protection,  self-oiling  babbitted  or 
bronze  bearings,  etc. 

The  one-sixth-horse  power  motor.  Fig.  1,  is 
provided  with  self-oiling  bearings  of  the  same 
type  as  used  on  the  larger  sizes.  The  speed  of 
this  machine  is  1,700;  its  weight  is  twenty-six 
pounds;  its  height  is  nine  and  one-half  inches. 
The  one-sixth-horse  power  motor  will  raise,  it  is 
stated,  two  and  one-half  tons,  one  foot  in  a 
minute,  and  will  pump   eighty  gallons  of  water 
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one  hundred  feet  high  in  an  hour.  It  is  recom- 
mended for  driving  i6-inch  fans  and  "double 
enders,"  or  in  cases  where  a  small  motor  is  to  be 
wound  to  order  for  extremely  slow  speed. 

The  one-eighth-horse  power  machine  hasself- 
centering  pillow  Ijlocks  with  bushings  of  the 
best  babbit  for  bcarinj;s.  'I'he  speed  of  this 
machine  is  1,900  revolutions.  It  will  do,  it  is 
stated,  4,000  foot-pounds  work  per  minute,  and 


is  used  for  ordinary  fan  work,  running  single 
sewing  machines,  and  for  other  light  work 
where  a  self-oiling  bearing  is  not  wanted. 

The  one-twelfth-horse  power  has  self-center- 
ing pillow  blocks  and  bearings  of  the  best  bronze, 
and  is  used  for  furnishing  power  from  primary 
batteries,  for  dental  outfits,  etc.,  etc.     This  size 
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is  made  with  a  high  pedestal  as  in  the  regular 
electric  fan  combinations. 

The  small  motors  are  all  fitted  with  switches 
for  starting  and  stopping,  and  in  some  cases 
for  regulating.  The  constant  speed  motors 
have  the  style  of  switch  shown  in  Fig.  2.  This 
switch,  when  turned  first,  charges  the  field,  then 
starts  the  armature  through  a  resistance  wound 
on  the  machine,  and  finally  starts  the  armature 
at  full  power.  The  arrangement  of  connections 
is  shown  in  Fig.  3. 

A  new  style  of  winding  on  the  Crocker- 
Wheeler  machines  takes  the  place  of  the  lamp 
frequently  used  on  the  top  of  motors  to  vary 
the  speed.  This  change  is  an  improvement  in 
that  it  saves  the  current  usually  wasted  on  the 
lamp  and  gives  a  means  of  instantly  changing  the 
motor's  speed  by  turning  the  knob,  without  the 
use  of  resistance  boxes  or  the  trouble  of  un- 
screwing and  removing  a  lamp. 

The  Crocker-Wheeler  motors  made  adjustable 
as  to  speed  and  power,  are  especially  suited  for 
running  fans,  as  it  is  very  convenient  at  times 
to  change  from  fast  to  slow  speed  by  simply 
turning  a  knob.  The  windings  of  this  type  are 
so  proportioned,  it  is  stated,  that  in  either  case 
the  motors  run  at  the  respective  speeds  with 
high  efficiency. 

The  construction  of  the  Crocker- Wheeler 
motors  has  been  improved  to  permit  the  use  of 
wire  on  the  armature  two  sizes  larger  than  has 
heretofore  been  possible,  thereby  making  the 
winding  much  less  liable  to  breakage,  and  ena- 
bling it  to  carry  more  current  without  heating. 
The  efficiency  of  the  machines,  it  is  claimed,  has 
again  been  increased  materially.  The  bases  are 
made  extra  strong,  with  the  center  of  gravity 
low  to  add  to  the  steadiness  and  solidity  of  the 
machines.     The  direction  of  rotation  is  made 


Electrical  Reporting  of  Races  and 
Games. 

The  device  illustrated  by  the  accompanying 
cuts  was  designed  to  indicate  at  a  distant  point 
the  progress  of  races,  games,  etc.  In  the  pres- 
ent instance  a  horse  race  is  represented.  The 
represents  an  ornamental  dial  showing  the  rela- 
tive positions  of  horses  in  a  race  from 
start  to  finish.  A  luUetin  card  is 
supplied  with  the  day's  entries,  and 
when  so  supplied  will  indicate  any 
race  when  connected  by  wire  with  the 
track.  The  horses'  names  are  gener- 
ally printed  in  colors  to  correspond 
with  dummies  on  the  dial.  Upon  the 
entry  card  may  also  appear  any  in- 
formation, such  as  that  in  regard  to 
sweepstakes,  handicaps,  the  purses, 
etc.  The  dummies  are  colored,  so  that 
in  each  race  identification  is  complete. 
When  the  race  starts  a  bell  is  tapped 
to  attract  attention.  The  horses  come 
in  their  proper  order,  stop  on  the  scratch,  ready 
for  the  next  race.  The  advantage  of  this  sys- 
tem from  an  economic   standpoint  is  that  no  re- 
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FIG.    I.        ELECTRICAL   REPORTING   OF    RACES   AND    GAMES. 

ceifing  operator  is  necessary,  the  dials  receive 
and  publish  the  event  at  one  and  the  same  op- 
eration. In  comparison  with  the  stock  "tickers" 
it  is  claimed  to  be  very  much  cheaper  to  make. 


FIG.    2.      ELECTRICAL    RETORTING   OF    RACES   AND   GAMES. 


reversible  by  simply  changing  the  brush 
holders.  The  machines  are  manufactured  by 
the  Crocker-Whetler  Motor  company  of  New 
York. 


The  cold  weather  has  delayed  the  progress  of  the  Paris- 
London  telephone  line,  and  the  service  will  consequently 
not  be  begun  until  the  first  of  March  The  I5lh  of  Feb- 
ruary is  the  date  fixed  for  the  submersion  of  the  cable,  and 
the  oh'tcial  trials  will  last  until  the  end  of  the  month.  The 
tariff  has  been  fixed  at  10  francs  for  three  minutes'  use  of 
the  telephone.  It  is  said  that  the  new  telephone  will  be 
formally  inaugurated  by  Queen  Victoria  and  M.  Carnot, 
who  will  exchange  greetings  over  its  wires. 


and  it  is  not  so  liable  to  derangement.  It  can 
be  worked,  it  is  asserted,  over  single  line  cir- 
cuits to  greater  distance  than  any  ticker.  The 
fact  that  it  may  be  "relayed"  over  long  lines  is 
emphasized  as  an  important  point. 

The  transmitting  portion  of  the  apparatus  is 
shown  at  ^,  Fig.  2.  The  connections  of  the  re- 
ceiving device  may  be  traced  out  in  the  same 
diagram. 


The  California   legislature  ha 
„  anting  electric  companies  the   ..^...  .„  -,— . 
state.    There  are  roads  in  operation,  however. 


I  nc  v-aiiiornui   icgiMaiuie  iias  not  yet  amended  the  law 
granting  electric  companies  the  right  to  operate  in  that 
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It  speaks  well  for  the  e.xcellence  of  the  con- 
struction work  on  electric  railways  that  the  re- 
cent blizzards  which  have  played  such  havoc 
with  wires  have  not,  with  a  few  exceptions, 
damaged  the  railway  circuits. 


According  to  all  reports  there  will  be  an  un- 
usually large  attendance  at  the  meeting  of  the 
National  Electric  Light  association  at  Provi- 
dence, Feb.  ry,  i8  and  19,  and  the  convention 
will  be  one  of  marked  interest.  The  programme, 
as  at  present  arranged,  is  given  in  another 
column. 


Prof.  Barreti,  the  recently  appointed  chief 
of  the  department  of  electricity  of  the  World's 
Columbian  Exposition,  will  attend  the  conven- 
1  ion  of  the  National  Electric  Light  association 
at  Providence  next  week.  Members  of  the  or- 
ganization have  entertained  conflicting  opinions 
m  regard  to  matters  relating  to  the  exposition; 
but  inasmuch  as  there  are  no  longer  questions  at 
issue,  we  do  not  doubt  that  they  aU  are  now 
ready  to  do  everything  in  their  power  to  advance 
the  interests  of  the  electrical  section.  Prof. 
Barrett  will  be  afforded  an  opportunity  to  meet 
representatives  of  electrical  companies  from  all 
over  the  country,  who  will  doubtless  assure  him 
of  the'r  hearty  co  operation,  and   give   him  the 


benefit  of   such  suggestions  as   may   occur   to 
them. 


The  legislature,  according  to  our  JNIinneap- 
olis  correspondent,  is  disposed  to  treat  the  street 
car  companies  operating  in  the  Twin  cities 
rather  unfairly.  While  it  is  investing  an  enor- 
mous amount  in  the  electrical  equipment  of  the 
road,  and  the  improvement  of  the  service  the 
senate  is  considering  the  advisability  of  mate- 
rially reducing  its  income.  The  legislature, 
however,  in  all  probability  will  not  be  unwise 
enough  to  pass  the  measure  referred  to  in  the 
Minneapolis  letter. 


In  this  issue  is  presented  a  description  of  an 
air  ship  now  on  exhibition  in  Chicago.  The 
public  has  displayed  considerable  curiosity  as 
to  the  appearance  of  the  little  craft  and  its  op- 
eration. With  the  view  of  giving  the  reader  a 
correct  idea  of  the  construction  of  the  air  ship, 
the  cut  accompanying  the  description  was  re- 
produced directly  from  a  photograph  which  was 
taken  when  the  vessel  was  at  its  moorings  in 
the  exhibition  hall.  As  to  the  merits  of  the  in- 
vention the  reader  can  best  judge  for  himself. 


President  Harrison  last  week  issued  the 
proclamation  of  reciprocity  between  Brazil  and 
the  United  States.  According  to  the  reciprocal 
agreement  machinery  for  all  manufacturing  and 
industrial  purposes,  except  sewing  machines,will 
be  admitted  to  Brazil  free  of  duty.  It  is  pre- 
dicted that  the  country  will  purchase  no  little 
machinery  in  the  United  States  during  the  next 
few  years.  A  great  deal  of  money  is  being  in- 
vested in  Brazilian  mines,  and  their  development 
will  involve  a  lar.ge  outlay  for  electrical  appa- 
ratus. 


Director-General  Davis  on  February  5 
appointed  Prof.  John  P.  Barrett  of  Chicago 
chief  of  the  department  of  electricity  of  the 
World's  Columbian  Exposition.  The  announce- 
ment was  received  with  general  satisfaction, 
especially  in  the  West,  where  Prof.  Barrett  is  so 
well  and  so  favorably  known.  Electrical  work- 
ers for  several  months  have  been  anxious  that 
the  department  should  be  organized  for  the 
reason  that  they  thoroughly  realized  that  this 
section  was  to  assume  tremendous  proportions. 
In  World's  Fair  circles  this  fact  has  not  been 
appreciated,  at  least  until  within  a  week  or  two. 
As  soon  as  plans,  even  of  a  tentative  character, 
were  considered,  the  authorities  were  astounded 
at  the  immensity  of  the  work  which  confronted 
them.  They  now  realize  that  a  commencement 
cannot  be  made  too  speedily.  We  are  exceed- 
ingly glad,  therefore,  to  note  the  appointment 
which  is  the  first  important  step.  Prof.  Barrett 
is  abundantly  able  to  discharge  the  arduous 
and  responsible  duties  of  chief  of  the  depart- 
ment. As  the  head  of  the  municipal  electrical 
service  in  Chicago  his  experience  has  been  right 
in  the  line  of  his  new  position.  He  has  demon- 
strated that  he  is  possessed  of  marked  executive 
ability  which  is  the  quality  most  needed  in  the 
organizer  of  the  electrical  department.  LTnder 
his  direction  we  expect  to  see  the  section 
thoroughly  organized,  and  developed  into  a 
marvelous  exposition  of  modern  electrical  work. 
The  chief  of  the  electrical  department  and  the 
World's  Fair  committee  of  the  Chicago  Electric 
club  will  work  together  in  harmony,  and  the 
electrical  fraternity  will  co-operate  with  them  in 
achieving  grand  results. 


It  is  understood  that  the  general  electrical 
building  of  the  World's  Fair,  to  be  constructed 
at  Jackson  Park,  will  be  a  structure  675  feet 
long  and  350  feet  wide.  With  these  dimensions 
the  available  floor  space  including  that  in  the 
galleries  will  not  be  over  si.f  and  one-half  acres. 
This  is  a  totally  inadequate  provision  for  the 
electrical  exhibits.  True,  it  is  proposed  to  con- 
struct a  comparatively  small  building  on  the 
Lake  Front  to  accommodate  electrical  exhibits, 
but  the  total  provision  is  by  no  means  satisfac- 
tory. The  latter  building  may  not  be  con- 
structed. There  are  obvious  objections  to 
dividing  the  electrical  department.  If,  for  no 
other  reasons,  this  section  should  be  located  at 
one  place  because  it  will  be  a  striking  exhibition 
of  an  immense  industry  which   has  been    built 


up  within  a  few  years;  in  other  words  to  express 
the  idea  in  the  ordinary  phrase,  electricians 
want  the  section  to  "make  a  big  showing." 
Those  who  want  to  study  the  entire  exhibition 
of  apparatus  certainly  do  not  desire  a  division 
of  the  section.  There  is  in  fact,  every  argu- 
ment in  favor  of  locating  all  the  electrical  ap- 
paratus at  one  point,  and  no  valid  argument 
that  we  have  heard  for  a  different  arrange- 
ment. The  location  should  undoubtedly  be  at 
Jackson  Park,  and  a  much  larger  space  should 
be  provided  than  is  now  planned  for  the  electri- 
cal building. 

The  Chicago  Electric  club  expressed  itself  on 
this  point  at  its  last  meeting,  and  its  resolutions 
doubtless  voice  the  opinions  of  the  fraternity 
generally.  The  structure  at  Jackson  Park,  as 
we  have  stated,  is  to  be  675  feet  long  and  350 
feet  wide,  according  to  the  present  design. 
This  is  a  lamentably  small  provision.  The  build- 
ing occupied  by  the  electrical  exposition  in  Paris 
in  1881  was  810  feet  long  and  354  feet  wide,  and 
the  space,  although  considerably  greater  than 
that  provided  at  Jackson  Park,  was  entirely  oc- 
cupied. Electrical  industries  were  in  their  in- 
fancy, indeed,  in  1S81.  There  is  tenfold  more 
apparatus  to  be  exhibited  from  the  LTnited 
States  alone  to-day,  than  was  available  in  the 
world  in  1881.  The  general  electrical  building 
should  be  at  least  1,200  feet  long  and  500  feet 
in  width,  and  even  then  the  dimensions  will  be 
found  too  small,  we  think,  when  applications  for 
space  begin  to  pour  in.  We  trust  that  the 
authorities  of  the  fair  will  realize  these  facts 
and  either  erect  a  much  larger  building  than  is 
now  contemplated  to  begin  with,  or  design  a 
structure  to  which  additions  may  readily  be 
built. 


The  World's  Fair  committee  of  the  Chicago 
Electric  club  has  been  in  consultation  with  the 
authorities  of  the  exposition,  within  the  last 
week,  and  its  recommendations  in  regard  to  the 
electrical  section  are  contained  in  a  report  pub- 
lished elsewhere  in  this  issue.  The  document  is 
one  which  will  repay  a  careful  perusal  as,  without 
a  doubt,  it  will  form  the  basis  for  all  subsequent 
plans  for  the  electrical  department.  In  reading 
the  report  one  is  struck  by  its  eminently  practi- 
cal character.  The  committee  was  asked  for 
figures  and  general  suggestions  and  it  presents 
them  in  such  a  way  that  any  practical  man  can 
thoroughly  comprehend  just  what  is  recom- 
mended. The  report  gives  something  of  an 
idea  of  the  probable  magnitude  of  the  electrical 
department.  As  a  preliminary  suggestion  the 
committee  recommends  that  all  the  conductors 
be  located  underground.  It  is  safe  to  predict 
that  this  suggestion  will  not  be  altered  by  Prof. 
Barrett,  the  chief  of  the  department  of  electri- 
city, who  will  not  in  all  probability  follow  the 
report  in  every  particular.  To  light  the  nia'n 
part  of  the  grounds  at  Jackson  Park,  the  com- 
mittee finds  that  1,400  arc  lamps  will  be  neces- 
sary, provided  that  the  tower  system  is  adopted, 
which  the  committee  thinks  could  be  followed 
to  great  advantage.  The  committee  estimates 
that  3,Soo  arc  lamps  and  50,000  incandescent 
lights  will  be  required  for  illuminating  the  in- 
teriors of  the  buildings  at  the  park.  According 
to  the  committee's  estimate  a  steam  plant  capa- 
ble of  generating  io,2o::-horse  power  would  be 
necessary  simply  for  the  illumination  of  the 
grounds  and  main  buildings  at  Jackson  Park. 
In  this  estimate  no  provision  is  made  for  fur- 
nishing light  to  the  state  buildings  or  power 
to  the  nurrberless  stationary  motors  which 
will  be  used  in  the  several  departments.  A 
vast  amount  of  machinery  will  be  shown  in 
operation  in  the  several  buildings,  and  the  com- 
mittee recommends  that  electric  motors  be  used 
to  supply  them  with  power.  In  making  this  sug- 
gestion the  committee  explains  in  a  very  admir- 
able way  the  advantages  connected  with  employ- 
ing motors  instead  of  any  other  system  of  dis- 
tributing power.  If  the  plans  of  the  committee 
are  adopted  even  in  their  general  outlines  the 
generating  plant  will  be  a  mammoth  installa- 
tion, and  electricity  will  play  a  most  important 
part  in  the  economy  of  the  fair.  Of  course  the 
report  is  subject  to  revision  and  alteration,  but 
the  work  of  the  committee  has  been  so  well  done 
that  in  all  probability  it  will  be  followed  in  its 
main  features. 


February  14,  1S91 


WESTERN     ELECTRICIAN. 


Indicating    the    Dischiarge   of  an  Accu- 
mulator." 

It  is  extremely  desirable  in  the  use  of  accu- 
mulators that  a  device  shall  be  available  for  in- 
dicating the  extent  of  the  discharge  at  a  given 
time.  Many  means  for  indicating  the  state  of 
a  cell  have  been  proposed  and  tried,  but  they 
have  been  discarded  one  after  the  other.  An 
attempt  has  been  made  to  obtain  the  desired 
result  by  using  a  differential  meter  to  denote 
the  variation  between  the  current  used  in 
charging  and  that  consumed  in  the  discharge. 
This  method  besides  being  complex, gives  incor- 
rect results,  for  storage  batteries  are  variable, 
and  it  is  difficult,  not  to  say  impossible,  to  take 
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FIG.  I.    INDICATING  f  HE  DISCHARGE  OF  AN  ACCC.MULATOR. 

account  of  this  factor  in  any  differential  meter. 
The  attempt  to  accomplish  the  result  by  noting 
the  variation  in  the  weights  of  plates,  which 
were  attached  to  a  delicate  balance,  did  not 
meet  with  greater  success. 

During  charging  the  sulphuric  acid  leaves 
the  plates,  and  is  added  to  the  solution,  which 
becomes  more  dense.  The  contrary  effect  is 
produced  during  the  discharging  period.  In- 
ventors availed  themselves  of  this  simple  fact 
to  devise  apparatus  for  indicating  the  extent  of 
the  discharge.  Results  obtained  in  this  way 
were  inaccurate.  Mr.  Sellon  then  proposed 
in  1883  the  employment  of  a  hydrometer. 
This  device  was  found  objectionable,  for  the 
reason  that  it  is  hard  to  obtain  a  reading  when 
the  containing  vessel  isopaque.  A  still  greater 
objection  is  found  in  the  fact  that  the  electro- 
lytic liquid  is  not   uniform;  it  is  found  that  the 
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FIG.  2.    INDICATING  THE  DISCHARGE  OF  AN  ACCII.MUT.ATOR. 

liquid  grows  denser  and  denser  in  proportion  to 
the  distance  from  the  top. 

To  overcome  these  faults,  which  result 
in  inaccuracies,  G.  Roux  designed  the  device 
illustrated  in  the  cuts.  The  apparatus  is  con- 
structed on  the  principle  that,  within  certain 
limits,  the  mean  density  of  the  electrolytic 
liquid  varies  proportionately  to  the  quantity  of 
electricity  stored,  so  to  speak,  in  the  cell.  The 
errois  due  to  the  changes  in  temperature  during 
the  phases  of  charging  and  discharging  are  so 
small  that  they  may  be  disregarded. 

'Abstract  of  an  article  in  "La  Nature." 


The  inventor  has  designed  an  instrument  to 
indicate  the  mean  density  in  spite  of  the  fact 
that  the  liquid  is  not  uniform.  He  employs  a 
flattened  tube  of  glass,  the  height  of  which  is 
practically  the  same  as  that  of  the  liquid.  The 
hydrostatic  thrust  then  acting  upon  the  tube  is 
equal  to  the  product  of  the  mean  specific  gravity 
of  the  liquid  multiplied  by  the  size  of  the  tube; 
but  the  latter  factor  is  constant,  therefore  it  is 
simply  necessary  to  take  account  of  the  mean 
den  sit)'. 

Fig.  I  shows  the  device  as  applied  to  an  ac- 
cumulator. Fig.  2  illustrates  the  principle  on 
which  it  acts.  The  glass  tube  is  so  ballasted 
that  its  weight  more  than  counteracts  the  effect 
of  the  upward  thrust  at  the  time  when  the  cell 
is  discharged.  The  tube  is  attached  by  a 
platinum  wire  to  a  small  lever  arm,  which 
is  horizontal  when  the  cell  is  fully  charged. 
Upon  the  same  axis  as  the  lever  is  a  small 
rod  upon  which  can  be  adjusted  a  little  brass 
weight  J^_,.  Perpendicular  to  the  lever  is  a 
needle,  which  is  balanced  by  the  weight  J^,., 
and  which  moves  over  a  scale  marked  into  I'.u 
divisions. 

When  the  accumulator  is  discharged  the 
needle  is  set  at  the  zero  point  on  the  scale. 
This  is  effected  by  adjusting  the  weight  F^. 
When  the  cell  is  fully  charged  the  needle  is 
set  to  the    ivo  mark   bv  adjusting  the  weight 

When  these  two  adjustments  are  made  the 
readings  on  the  scale  indicate  directly  in  per 
cent,  the  amount  of  current  remaining  in  the 
cell.  The  correctness  is  not  dependent  upon 
the  absolute  density  of  cell  after  the  two  points 
on  the  scale   have  been  determined. 

Tubes  of  varying  length  are  used  in  accor- 
dance with  the  size  of  the  accumulators.  One 
indicator  may  be  used  for  a  battery  of  cells, 
but  the  inventor  prefers  to  use  two  at  points 
as  far  distant  as  possible  in  the  series.  By  lo- 
cating two  contacts  on  the  scale  connected 
with  bells,  alarms  can  be  sounded  when  the 
cells  are  becoming  almost  charged  or  dis- 
charged. 

Tests  of  the  apparatus  when  compared  with 
the  readings  on  an  ammeter  have  shown  that  its 
utmost  variation  from  complete  accuracy  is  not 
over  3  per  cent.;  such  a  variation  will  not  les- 
sen the  commercial  value  of  the  device. 


Proposed  Canadian  Electric  Light  Asso- 
ciation. 

The  best  evidence  of  the  popularity  of  elec- 
tric lighting  in  Canada,  and  the  growth  of  the 
business  in  that  section  lies  in  the  fact,  that  the 
Canad  an  manufacturers  and  central  station 
men  are  endeavoring  to  form  an  organization 
similar  to  the  National  Electric  Light  associa- 
tion in  this  country.    .\  Canadian  exchange  says: 

"Electric  light  men,  as  a  rule,  are  busy  men,  with 
scarcely  leisure  enough  to  keep  track  of  the  many  improve- 
ments ani  developments  being  constantly  made  in  their 
art  The  meetings  of  the  .American  association  being  held 
anywhere  from  Maine  to  New  Orleans,  or  San  Francisco, 
are  altogether  too  inaccessible  to  the  modest  and  busy 
Canadian.  The  adoption,  also,  by  our  friends  of  the 
screaming  eagle,  of  a  higher  and  thicker  wall  of  demarca- 
tion between  the  two  countries,  would  seem  to  make  it  de- 
sirable that  wc  should  depend  upon  ourselves  in  a  greater 
measure  than  formerly,  and  should  sei  k  as  much  as  possi- 
ble a  community  of  interests  that  would  render  an  entire 
commercial  separation  or  suspension  of  intercourse  a  mat- 
lerof  less  injury  to  electric  lighting  interests.  We  are 
still  dependent  upon  our  neighbors  to  a  certain  extent,  and 
it  behooves  us  to  look  ahead  a  little  and  determine  what 
can  be  done  to  best  forward  the  interests  of  our  industry. 
We  are  in  receipt  of  communications  from  central  station 
owners  strongly  advocating  the  formation  of  an  association 
for  purposes  of  mutual  benefit,  and  shall  be  glad  to  hear 
further  from  any  others  on  this  point.  It  has  been  sug- 
gested that  Toronto,  being  a  central  location,  might  be 
made  the  place  of  meeting  for  the  inception  of  such  an 
institution.  Some  time  about  or  during  the  coming  In- 
dustrial Exhibition  might  be  mentioned  as  a  suitable  time. 
There  is  some  talk  of  building  a  new  Machinery  1  fall  by 
the  association,  in  which,  no  doubt,  there  would  be  ample 
facilities  and  space  for  a  first  class  exhibition  of  electrical 
apparatus.  I';iectricity  has  made  rapid  strides  during  the 
last  year  or  two,  and  if  it  were  made  generally  known  that 
during  the  time  mentioned  electricians  and  electric  light 
men  would  meet  in  conclave,  special  efforts  would  be  made 
to  centralize  and  exhibit  all  that  is  newest  and  best  in  elec- 
trical methods  and  appliances.  The  exhibition  authorities 
■  would  no  doubt  earnestly  co-operate  to  make  this  branch 
of  the  Industrial  a  complete  success  An  association  of 
this  kind  should  consist  of  those  engaged  in  the  business 
of  manufacturing  and  selling  electricity  from  central  sta- 
ions," 


Electrical  Section  of  the  World's  Colum- 
bian Exposition. 

The  electrical  department  of  the  World's 
Columbian  Exposition  will  be  one  of  the  most 
extensive  of  the  fair.  Few  persons,  it  is  thought, 
have  realized  the  enormous  proportions  which 
the  section  will  assume.  Certainly  the  World's 
Fair  authorities  have  not  done  so  until  the 
present  time  at  least.  Even  the  electrical  fra- 
ternity, although  realizing  the  enormous  devel- 
opment of  the  industry  during  the  last  ten 
years,  have  scarcely  appreciated  what  would  be 
an  adequate  exhibition  to  show  the  present  state 
of  the  art.  Something  of  an  idea  of  the  prob- 
able magnitude  of  the  development  can  be 
gained  by  a  perusal  of  the  subjoined  report 
of  the  World's  Fair  committee  of  the  Chicago 
Electric  club.  The  committee,  as  stated  in  the 
last  number  of  the  Western  Electrici.a.n,  met 
A.  Gottlieb,  consulting  engineer  of  the  exposi- 
tion, and  at  his  suggestion  drew  up  the  report 
embodying  the  ideas  of  the  members.  It  is  of 
course  understood  that  the  plans  as  formed  by 
the  committee  may  not  be  adopted.  At  the 
hands  of  Prof.  Barrett,  the  chief  of  the  depart- 
ment of  electricity,  they  may  be  subjected  to 
very  material  changes,  but  the  report  is  extreme- 
ly suggestive  as  indicating  the  probable  magni- 
tude of  the  department.  The  repo-t  will  with- 
out a  doubt  form  the  basis  on  which  the  head 
of  the  section  will  form  his  plans.  In  all  prob- 
ability the  figures  representing  the  amount  of 
power  to  be  used,  and  the  total  number  of  lights 
to  be  employed,  will  not  be  modified  to  any 
great  extent.  Following  is  the  full  text  of  the 
report: 

The  committee  on  World's  Fair  matters,  appointed  by 
the  Chicago  Electric  club,  at  your  request,  begs  to  report 
that  as  a  result  of  meetings  held  on  February  4  and  6,  it 
has  arrived  at  the  following  conclusions: 

GENERAL  ARRANGEMENT  OF  WIRES. 

We  recommend  that  the  distribution  of  electric  current, 
for  arc  and  incandescent  lighting,  for  electric  railway  and 
power  purposes,  be  through  underground  conductors  ex- 
clusively, with  the  exception  of  overhead  arc  light  wires 
for  outside  illumination,  and  the  railway  trolley  wires. 

It  is  found  on  examination  of  the  map  that  a  conduit 
system  connecting  the  several  buildings  can  be  very  readily 
aiid  inexpensive'y  put  down,  for  the  reason  that  the  space 
under  the  rtoors  of  the  buildings  can  be  used  as  part  of  the 
conduit.  Conduit  tubes  of  2'/i  inches  in  diameter  can  be 
had  in  most  inexpensive  form  for  5  cents  per  running  foot, 
to  which  is  to  be  added  the  cost  of  making  and  filling  the 
trench.  As  the  trench  would  be  through  soft  earth,  aiid 
very  little  if  any  paving  or  roadway  would  have  to  be  dis- 
turbed, it  would  not  cost  a  very  large  sum,  and  would  be 
very  much  better  in  every  way  than  any  system  of  pole 
lines  that  could  be  devised. 

AREA   TO   BE   LIGHTED. 

From  the  plans  submitted,  we  find  that  the  areas  to  be 
lighted  are  as  follows: 

A.  .\griculture,  825x500 412,500  sq.  ft. 

B.  Horticulture.   1,250x250 312,500      " 

I).     Fisheries.   600x200 120,000 

E.  Mines,  675x350 236,250       " 

F.  Machinery,  1,000x500 - .     ,500,000      " 

"  Annex,  975x300 292,500       " 

G.  Transportation,  1,200x250 300.000 

Annex,  1,125x450 506,250 

I.  Electricity,  675x350 236,250       " 

II.  L,  M,   Manufacturers,  1,700x800,  sub- 

tract for  courts  2x475x400 1,360,000  " 

Government.  450x350 157.500  " 

Woman's  Exhibit,  500x200 100,000  " 

.'\dministration 126,000  " 

Depot,  500x250 125,000  " 

Show  Ring,  400x250 100.000  " 


Total. 


4,884,750  sq   ft. 

TOTAL   AREA   TO    BE   LIGHTED. 

The  total  area  without  Midway  Plaisance 

is 29,200,000  sq.  ft. 

Midway  Plaisance  equals ' 3,710,000 

Total    -      32,910  000  sq.  ft. 

Subtracting  from  this  area  the  area  occu- 
pied by  the  buildings,  viz 4,884.750       " 


Leaves  a  total  outside  area 28,025,240  sq.  ft. 

Or  in  round  figures  outside  area  to  be 

lighted 28,000,000 

LOCATION   OF    I'OWER    STATIONS. 

On  the  plan  submitted  to  the  committee,  the  station  at 
which  the  power  will  be  generated  and  where  the  dynamos 
will  be  placed,  is  in  the  extreme  south  end  of  Jackson 
Park. 

The  best  and  cheapest  electrical  arrangement  would  be 
to  place  the  generating  station  in  about  the  center  of  the 
territory  to  be  lighted. 

If  it  is  not  practicable  to  put  the  generating  station  in 
about  the  center  of'  the  lighting  territory,  a  proportion  of 
the  lighting  could  be  done  from   the  station  as  at   present 
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located,  and  another  portion  from  the  proposed  station 
about  opposite  the  Midway  PiaJsance  on  the  Lake  Shore. 

As  the  plans  submitted  do  not  include  any  lighting  for 
the  State  buildings,  which  are  to  be  placed  north  of  the 
line  of  the  Midway  Plaisance,  this  station  could  be  called 
upon  to  furnish  also  whatever  light  and  power  would  be 
needed  for  those  buildings. 

The  best  plan  electrically  would  be  to  locate  one  station 
in  the  center  of  distribution. 

Next  best,  two  stations,  one  south  and    the  other  north. 

Next,  last  and  least  desirable,  station  at  south  end,  as 
now  designated  on  map. 

The  difference  in  the  advantages  of  these  plans  is  mainly 
in  the  saving  of  copper  wire,  and  consequent  economy  of 
electrical  energy,  as  well  as  of  the  first  cost. 

LIGHTING    GROUNDS. 

We  find  from  tables  given  in  handbooks  and  other  sta- 
tistics, the  following: 

Awa  to  be  lighted 
by  I  nominal  2,000- 
c.  p,  arc  lamp. 

Wrds 20,000  square  feet 

Railway  stations 15,000     "         " 

Foundries  and  rolling  mills,  general  illu- 
mination    5,000     "         " 

Foundries  and  rolling  mills,  special  illu- 
mination    2, 500      "         ' ' 

Dyeing  establishments 2,000      "  " 

Printing  establishments 1,500     "         " 

Suppos'ng  the  lamps  for  outside  illumination  to  be  placed 
on  poles,  and  allowing  15,000  square  feet  per  2,000-candle 
power  arc  lamp,  we  require  1,866  arc  lamps,  or  1,866  horse 
power  at  the  power  station.  Such  a  distribution  would 
place  the  lamps  122  feet  apart. 

As  the  proper  height  of  the  electric  arc  for  lighting  of 
large  areas  is  .7  of  the  radius  of  the  area  to  be  lighted  by 
one  lamp,  the  arcs  should  be  at  a  height  of 

.7X122 

—  =42.7 

or  practically  40  feet  above  ground. 

Should  it  be  decided  to  light  the  grounds  by  a  system  of 
towers,  about  75  feet  high,  each  tower  to  be  equipped  with, 
say  3  arc  lamp>,  and  the  towers  to  be  placed  approximately 
400  feet  apart,  it  could  be  accomplished  with  about  -',400 
arc  lamps. 

This  will  provide  a  flexible  method  of  lighting,  and 
make  It  possible  to  increase  or  decrease  the  number  of 
lights  on  a  certain  tower  as  the  circumstances  may  war- 
rant. 

It  is  thought  that  by  this  system  all  thoroiighfares  and 
paths  throughout  the  park  can  be  well  lighted,  notwith- 
standing the  foliage- 

By  means  of  the  tower  system  it  will  be  practicable  to 
connect  one  tower  to  the  other^with  a  single  conductor  for 
carrying  the  current.  This  single  conductor  will  be,  ap- 
proximately, 75  feet  above  ground,  and  at  that  height 
there  can  be  no  possible  danger,  so  that  bare  wire  can  be 
used  and  insulating  material  can  be  dispensed  with. 

This  arrangement  is  by  far  the  most  economical,  and  at 
the  same  time  efficient  that  can  be  suggested.  No  aesthetic 
objections  can  be  raised  to  wires  75  feet  above  ground,  as 
at  that  height  single  wires  will  hardly  be  visible. 

The  cost  of  one  hundred  and  seventy-five  towers,  wired 
and  ready  to  be  connected  with  the  electrical  apparatus, 
will  be,  approximately,  .$100,000. 

While  the  committee  is  fully  aware  of  the  fact  that  the 
tower  system  of  general  illumination  in  cities  is  not  the 
popular  form,  and  is  only  used  in  perhaps  half  a  dozen 
cities  in  the  United  States,  the  advantages  of  this  system 
under  the  conditions  that  will  obtain  at  Jackson  Park, 
where  there  are  but  few  buildings  to  obstruct  the  light, 
will  be  very  marked.  Depreciation  of  bare  wire  is  very  lit- 
tle and  after  the  close  of  the  exposition  may  be  sold  for  at 
least  80  per  cent  of  its  first  cost. 

LIGHTING  BUILDINGS. 

Although  the  total  floor  space  of  the  buildings  is  only 
4.884.750  square  feet  we  think  that  about  30  per  cent,  more 
should  be  allowed  for  galleries,  upper  stories,  etc.  This 
will  practically  give  us  an  area  to  be  lighted  inside  of 
buildings  of  6,000.000  square  feet.  If  we  assume  one  arc 
lamp  for  each  T,6oo  square  feet,  which  practically  puts  the 
lamps  40  feet  apart,  about  3,800  arc  lamps  or  horse  power 
would  be  required,  to  give  a  general  inside  illumination. 
The  proper  height  for  these  lamps  would  be 

2 

For  practical  reasons,  however,  and  other  considerations, 
the  height  of  the  arc  above  ground  should  be  increased  to, 
say  about  18  or  20  feet. 

We  estimate  for  the  distribution  of  the  arc  current  for 
3,8fo  arc  lamps  in  the  various  buildings,  the  conduit  and 
underground  wire  to  be  laid  from  building  to  building  will 
cost  about  ^40  000. 

This  plan  would  require  a  provision  in  each  building  for 
carrying  Ihe  main  arc  circuits  through  the  buildings,  and 
the  wire  used  for  this  purpose  would  cost  about  $12,000 
more. 

The  cost  of  wiring  the  lamps,  ready  for  service,  would 
be  about  $20,oco,  making  the  total  for  arc  light  distribu- 
tion inside  of  the  buildings  $72,000. 

While  the  arc  lighls  will  give  a  good  general  illumina- 
tion Iiiside  of  the  buildings,  the  different  exhibitions  will 
need  a  large  number  of  incandescent  lights  to  effectively 
show  each  object  under  favorable  conditions. 

Assuming  for  each  120  square  feet  one  16  candle  power 
incandescent  lamp,  we  get  a  total  of  50,000  16-candle 
power  incandescent  lamps,  or  5,oi>o  horse  power. 

We  estimate  that  the  cost  of  distribution  for  the  50.000 
incandescent  lamps,  from  the  generators  to  the  sockets, 
will  be,  approximately,  $250,000.  This  would  provide  for 
laying  the  conductors  underground  between  buildings,  and 
using  the  buildings  themselves  as  far  as  practicable  for 
conveying  the  main  circuit. 


RECAPITULATION. 

For  outside  arc  lighting  by  towers 1,400  horse  power 

For  inside  arc  lighting 3.800      "         " 

For  incandescent  lighting 5,000       "  " 


Total 10.200  horse  power 

Which  we  consider  as  a  reasonable  estimate. 

NOTES. 

1st.  The  term  horse  power  refers  to  mechanical  horse 
power  delivered  at  the  pulleys  of  the  electric  generators. 

2d.  For  a  plant  consisting  of  a  steam  engine  (compound 
condensing)  to  deliver  1,000  horse  power,  and  electric  gen- 
erators of  1,000  horse  power  capacit3s  an  area  of  5,000 
square  feet  is  required. 

LAKE    FRONT. 

As  to  the  lighting  of  the  Lake  Front  we  believe  that  200 
arc  lamps  would  furiiish  sufficient  illumination  for  the 
grounds.  The  lighting  of  the  buildings  might  be  esti- 
mated on  the  same  basis  as  has  been  calculated  for  the 
buildings  at  Jackson  Park.  In  the  art  building,  how- 
ever, the  number  of  incandescent  lamps  would  probably 
have  to  be  doubled  for  an  equal  area  of  floor  space. 
Not  having  the  dimensions  of  the  buildings  we  can  not 
state  just  how  many  horse  power  would  be  required  on  the 
Lake  Front. 

POWER. 

The  committee  suggest  that  in  all  the  buildings  a  cer- 
tain amount  of  power  will  be  required  for  the  purpose  of 
operating  fans,  sewing  machines  knittinij  machines,  dental 
apparatus,  elevators,  pumps,  and  the  thousand  and  one 
other  appliances  that  need  not  be  named,  and  that  no  bet- 
ter, more  efficient  or  cleanly  method  of  distributing  this 
power  can  be  found  than  by  the  use  of  the  stationary 
motor. 

The  stationary  motor  can  be  used  for  any  purpose 
where  it  is  necessary  to  turn  a  wheel,  and  the  amount  of 
power  to  be  delivered  at  a  certain  place  can  be  anything 
from  l-i6  of  a  horse  power  to  100  horse  power,  or  more. 

As  the  stationary  motor  is  noiseless,  clean,  odorless  and 
requires  no  special  attention,  and  ai  the  system  is  so  ex- 
traordinarily flexible  that  motors  can  be  placed  on  the 
fl:or,  the  wall,  or  on  the  ceiling,  and  take  up  but  a  mini- 
mum of  room,  its  many  advantages  are  self  evident,  and 
need  no  special  commendation. 

There  is  no  waste  of  energy,  the  motors  being  self  regu- 
lating, and  adjusting  themselves  to  the  demands  made 
upon  them.  The  loss  in  energy,  if  steam  were  used  for 
the  purpose  of  furnishing  power  to  operate  the  exhibits, 
on  account  of  condensation  and  the  loss  by  friction  in  turn- 
ing long  lines  of  shafting,  will  be  enormous. 

As  a  matter  of  fact,  if  the  stationary  motor  is  adopted 
for  this  purpose,  there  need  be  no  shafting  or  counter- 
shafting  at  all,  at  a  great  saving  in  room  and  power. 

Your  committee  is  unable  to  give  any  figures  as  to  the 
number  of  horse  power  in  stationary  motors  that  will  be 
called  for  nor  the  cost,  for  the  reason  that  it  has  no  data 
upon  which  to  base  an  estimate. 

It  can  guarantee,  however,  that  this  method  of  distribu- 
ting power  will  cost  at  least  50  per  cent,  less  than  any  other 
system. 

THE     I-ROPOSED     RAILWAY. 

As  the  road  is  now  proposed  and  shown  on  the  map  fur- 
nished, it  contemplates  2  54-100  miles  of  single  track 
and  I  35-100  miles  double  track,  making  a  total  mileage  of 
3  14-100  miles  single  track. 

As  the  plan  shows  we  cannot  see  any  particular  advan- 
tage gained  by  the  double  track  and  loop,  which  leaves 
the  Administration  Building,  passing  around  Machinery  F 
Building,  and  through  the  Annex  around  to  the  show  ring. 
It  seems  that  it  would  in  fact  be  more  desirable  to  avoid 
that  loop  and  run  out  to  the  pier,  where  great  traffic  will 
undoubtedly  have  to  be  taken  care  of  by  reason  of  trans- 
portation via  the  lake  to  and  from  the  fair  grounds.  It  is 
very  desirable  also  to  avoid,  if  possible,  the  compound 
curve  which  is  laid  out  to  pass  through  the  depot.  If  the 
line  can  be  carried  straight  from  the  Transportation  Build- 
ing direcllyaround  the  Administration  Building,  and  thence 
east  to  the  pier  it  would  be  cheaper  to  construct,  and  also 
permit  of  more  rapid  transit,  for  the  compound  curve 
would  reduce  the  speed  to  a  very  undesirable  point.  On 
the  return  circuit  we  think  it  would  be  best  to  pass  around 
to  the  west  of  the  Government  and  Fishery  Buildings,  and 
avoid  the  expense  of  extra  bridging  as  now  proposed  on 
the  plan  laid  out  on  the  map.  However,  if  it  is  desired  to 
give  transportation  facilities  to  the  improved  portion  of 
Jackson  Park  it  would  be  well  to  consider  running  the 
railroad  between  the  Fishery  and  Government  Buildings 
out  north  to  the  present  pier,  that  is,  north  through  a 
portion  of  the  improved  part  of  Jackson  Park,  and  return- 
ing to  Fifty-ninth  street.  The  line  as  laid  out  on  the  map 
does  not  provide  for  a  starting  station,  but  contemplates  a 
complete  loop  on  which  cars  would  have  to  travel  continu- 
ously. If  the  road  were  to  be  operated  electrically,  it 
would  be  desirable  to  have  a  stopping  and  starting  point, 
to  avoid  passengers  taking  advantage  of  a  continuous 
circle,  riding  around  and  around  the  ground  on  one  fare. 

There  seems  to  be  two  desirable  points  for  the  road  to 
end,  either  at  Fifty-ninth  street  or  the  Administration  Build- 
ing. The  railroad,  as  now  sketched  out  on  the  mapwithblue 
pencil,  can  be  constructed  entirely  of  single  track,  which 
now  measures  257-100  miles  to  make  a  complete  circuit 
of  this  line,  having  an  easy  schedule  of  10  to  12  miles  per 
hour  requiring  12^  to  15  minutes  lo  make  this  circuit,  in- 
cluding all  stops.  The  time  being  so  short,  it  is  not  neces- 
sary to  construct  a  double  track  if  the  single  track  will  take 
care  of  the  travel. 

It  is  presumed  that  the  road  will  be  free  from  heavy 
grades,  there  being  none  to  exceed  probably  i  to  2  per 
cent.  On  such  a  line  a  single  motor  car,  ecjuipped  with 
two  15  horse  power  motors  could  draw  two  trail  cars,  seat- 
ing 45  passengers  each,  which  would  be  of  the  open 
style;  the  motor  car  should  be  of  the  closed  type,  and  ca- 
pable of  seating  35  passengers,  making  the  total  of  125 
passengers  seated  to  be  hauled  by  each  motor. 


It  may  be  desirable  in  locating  the  railroad  to  run  out 
by  the  various  boiler  houses  where  the  steam  is  generated 
for  the  various  appliances,  and  have  the  coal  hauled  by  the 
railroad  at  night,  dumped  into  a  chute  which  leads  to  the 
various  boiler  rooms.  This,  of  course,  would  not  interfere 
with  the  passenger  travel  in  the  least. 

It  might  be  also  necessary  to  have  a  side  track  or  spur 
at  one  or  two  places  on  the  line  for  side-tracking  any 
disabled  cars  to  avoid  delays  and  make  good  time.  It 
would  also  be  necessary  to  have  ample  ground  space  allot- 
ted for  a  suitable  carhouse  for  storing  at  least  30  motors  and 
60  trail  cars. 

By  having  15  motor  cars  in  service,  making  from  10  to 
12  miles  per  hour,  including  stops,  one  motor  train  could 
leave  a  given  point  every  minute,  capable  of  seating  125 
passengers.  The  power  per  train,  as  described,  will  re- 
quire on  an  average  of  15  horse  power,  or  225  horse  power 
for  operating  the  cars;  to  this  we  should  add  25  per  cent, 
for  emergency,  or  56  horse  power,  giving  a  total  of  2S1 
horse  power  required  delivered  at  the  motors. 

To  have  a  motor  train  leave  every  half  minute  562  horse 
power  would  be  required,  including  25  percent,  for  emer- 
gency. 

On  the  one  minute  schedule,  basing  our  calculations  on 
the  seating  capacity  of  the  cars  only,  7,500  passengers  can 
be  moved.  On  half  minute  headway,  with  30  motor  cars 
and  60  trailers,  15,000  passengers  can  be  moved  per  hour. 
As  it  would  be  quite  impossible  to  run  on  half  minute  or 
one  minute  headway,  the  solution  is  electric  locomotives 
and  long  trains  with  at  least  two  minute  headway.  This 
is  based  on  through  passengers  and  by  reason  of  short  rid- 
ers at  least  one-fifth  more  than  the  number  above  stated, 
could  be  cared  for. 

If  it  is  desired  to  run  the  motor  cars  the  entire  length  of 
iVIidway  Plaisance,  a  distance  of  one  mile  of  double  track 
or  two  miles  of  single  track  will  be  required  and  five  cars 
on  two  minute  headway,  or  10  cars  for  one  minute  head- 
way, or  for  each  mile  of  extra  single  track,  you  will  re- 
quire lOv^  horse  power  for  operating  cars  on  one  minute 
schedule.  In  furnishing  the  steam  plant  for  the  above 
work  it  would  be  better  to  add  20  per  cent,  to  the  above 
figures,  giving  a  total  of  about  700  horse  power  required  to 
do  the  work  herein  stated. 

It  seems  to  us  that  there  are  many  objections  to  an  ele- 
vated railroad  in  the  fair  grounds  proper.  First,  the  great 
cost,  which  would  be  in  the  neighborhood  of  half  a  million 
dollars  for  a  road  as  now  contemplated,  the  inconvenience 
of  reaching  the  elevated  railroad  by  steps,  discouraging 
short  riders,  and  the  possibility  of  passengers  expectorating 
from  the  windows,  and  throwing  refuse  from  the  cars  on 
people's  heads  below,  and  dripping  of  oil  from  the  jour- 
nals and  the  possible  danger  from  such  an  overcrowded 
road,  while  an  elevated  railroad  at  its  best  is  certainly  not 
ornamental 

If  a  surface  railroad  would  be  considered  it  should  be 
double  tracked,  run  to  the  rear  of  buildings,  if  there  is  any 
rear  to  them;  (for  instance  to  the  south  of  Machinery  F 
Building  and  Agricultural  A  Building),  and  viaducts 
should  be  built  in  places  where  it  is  necessary  to  have  ac- 
cess across  the  grounds.  It  seems  to  us  that  lo  viaducts 
of  an  ornamental  character  could  be  constructed  at  a  very 
low  figure  to  answer  all  purposes,  and  give  you  the  benefit 
of  surface  travel. 

In  constructing  a  surface  railroad  through  the  grounds 
of  the  World's  Fair  the  same  can  be  made  unique  and  or- 
namental in  many  respects.  The  rails  could  be  raised  from 
the  ties  by  means  of  chains  to  give  a  space  of  8  inches, 
which  would  be  covered  with  a  rich  mold,  suilable  for  the 
planting  of  flowers  and  grass,  and  can  be  so  arranged  that 
ihe  rails  cannot  be  seen  except  by  standing  immediately 
over  the  center  of  the  rails  There  should  be  space  al- 
lowed between  the  tracks,  if  it  is  constructed  with  double 
tracks  to  allow  the  erection  of  ornamental  center  poles, 
either  of  iron  or  octagon  wood  with  ornamental  brackets, 
from  which  the  wire  could  be  suspended  for  conveying  the 
current  to  the  trolleys  of  the  motor  cars.  If  desired,  these 
poles  could  have  various  kinds  of  vines  running  around 
them  which  would  make  them  exceedingly  ornamental  and 
pleasant  to  the  eye. 

Wherever  a  viaduct  is  located  the  stations  should  also  be 
located  for  passengers  for  getting  off  and  on,  which  would 
permit  of  passengers  going  from  one  side  of  the  track  to 
the  other  via  the  viaduct.  For  some  300  feet  at  the  sta- 
tions there  should  be  a  partition  between  the  two  tracks  to 
prevent  passengers  from  crossing  the  tracks  instead  of  go- 
ing around  by  the  viaducts.  It  would  also  be  necessary  of 
course  to  have  the  railroad  inclosed  from  one  end  to  the 
other  with  a  neat  and  ornamental  fence. 

We  believe  a  surface  railroad  erected  on  such  a  plan  as 
the  above  would  be  very  attractive  and  something  that  has 
never  been  seen  in  this  country  or  any  other. 

RECAl'ITULATION. 

Horse  power  required  delivered  at  generator  pulleys: 

H.  P 

For  lighting  Exposition  at  Jackson  Park 10  200 

Electric  Railway  "         "  "     700 

For  power  transmission  to  different  buildings,    and 
drive  all  sorts  of  machinery  at  Jackson  Park. .  . 
(Rough  estimate) 9,000 

Grand  total 19,900 

RECAriTULATION. 

Cost  for  distributing  the  electric  current  for  lighting,  ex- 
clusive of  apparatus,  at  Jackson  Park; 
Towers    and   overhead    wire   for    outside  arc 

lighting |ioo,ooo 

Conduits  and  wires  for  inside  arc  lighting 72,000 

Conduits     and     wires    for   inside     incandescent 

I'gliting 250,000 

$422,000 
N.  B.  — No  estimates  can  be  given  on  wiring  for  electric 
railways  or  power  transmission,    until  these  matters  have 
been  put  in  a  more  definite  shape. 
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Canadian  Invitation  to  the  National  Elec- 
tric Light  Association. 

At  the  last  meeting  of  the  National  Electric 
Light  association  Albert  J.  Corriveau,  of  the 
Canadian  Electrical  Construction,  Manufactur- 
ing &  Supply  company,  Montreal,  spoke  to  a 
number  of  members  in  regard  to  holding  a 
meeting  of  the  organization  in  Canada.  He  is 
still  enthusiastic  on  this  subject.  In  a  letter 
which  he  has  written  to  theWF.sxERN  Electri- 
cian Mr.  Corriveau  states  some  of  the  advan- 
tages which,  he  believes,  would  accrue  to  the 
association  if  it  decided  to  meet  in  Montreal. 
In  the  first  place  he  thinks  an  electrical  conven- 
tion would  greatly  stimulate  the  use  of  electrical 
apparatus  in  Canada,  and  the  fraternity  in  gen- 
eral would  thereby  be  benefited.  He  further 
states  that  a  trip  to  Montreal  would  be  exceed- 
ingly enjoyable,  and  that  the  members  of  the 
association  would  be  royally  entertained.  He 
suggests  the  possibility  of  an  official  reception. 
He  therefore,  urges  the  association  to  hold  its 
next  summer  convention  in  Montreal. 


Electric  Light  in  Mines, 

An  official  of  the  Aurora  Iron  Mining  company,  Mich- 
igan, has  made  some  very  interesting  statements  concern 
ing  the  comparative  cost  of  lighting  that  company's  mine 
by  means  of  cand'es  and  electricity.  He  says  that  the 
cost  for  candles  and  oil  for  the  year  1S89  was  $5,000, 
while  the  cost  for  incandescent  lights  during  the  year  i3go 
amounts  to  $7,000, 

The  lighting  of  the  mine  by  means  of  electricity  involves 
continuous  illumination  of  shafts,  drifts,  rooms,  etc  ,  in 
fact  of  every  part  of  the  mine  with  such  brilliancy  that  the 
miners  can  see  wherever  they  go.  They  can  pick  up  their 
tools  at  any  place  and  need  not  grope  in  the  dark  trying 
to  find  a  tool  by  feeble  rays  of  a  smoky  oil  lamp  or  candle, 
which  lights  an  area  of  a  few  square  feet  only.  The 
electric  light  lessens  the  liability  to  accidents  that  would 
endanger  human  life  and  destroy  property.  A  few  days 
ago  a  miner  in  a  Michigan  mine  was  struck  by  a  tram-car 
and  his  leg  was  crushed.  The  accident  would  not  have 
occurred  had  the  workman  been  able  to  see  the  approach- 
ing car.  In  the  Aurora  mine  such  an  accident  would  be 
extremely  unlikely  to  occur.  Miners  are  apt  to  be 
very  careless  in  handling  candles  or  oil  lamps.  They 
spike  the  candle  stick  in  the  timber  and  often  let  the 
candles  burn  down  and  set  fire  to  the  mine.  Owing  to 
steam  pipes  and  hot  air  in  most  mines  timbers  get  dry  and 
inflammable.  If  a  mine  has  been  on  fire  the  drowning 
loosens  the  timbers  and  even  after  the  water  is  pumped 
out  makes  the  access  very  dangerous. 

Steam  pipes  are  very  undesirable  in  mines,  and  the 
electric  motor  is  taking  the  place  of  sleam  engines  rapidly. 
The  speed  with  which  miners  can  work  by  the  electric 
light  is  almost  double  that  attained  when  oil  lamps  or 
candles  are  employed.  This  was  shown  in  Chicago  a 
few  years  ago,  when  the  water  supply  tunnel  near  67th 
street  was  built  under  the  lake.  The  employment  of 
incandescent  lights  more  than  doubled  the  speed  of 
progress  in  the  tunnel  which  was  first  lighted  by  oil  and 
candles.  The  use  of  candles  fills  the  air  with  smoke  and 
increases  the  difficulty  of  ventilating  mines.  An  electric 
lighting  system  is  practically  under  the  supervision  of  the 
engineer  or  superintendent.  The  only  objection  that 
lighting  by  electricity  was  too  expensive,  is  disposed  of  in 
the  case  cited  where  it  is  shown  that  the  cost  is  only  a 
little  higher  than  for  candles  and  oil,  and  the  illumination 
many  hundred  times  better.  The  installation  in  the  Aurora 
mine  was  made  by  the  Chicago  office  of  the  Thomson- 
Houston  Electric  Co. 


Pumpelly  Storage  Battery  Company, 
Chicago,  Reorganized. 

The  Pumpelly  Storage  Battery  company  has  been  reor- 
ganized with  a  capital  stock  of  $300,000,  and  the  factory 
established  in  the  Warren  Springer  building,  South  Canal 
street,  Chicago.  Abner  Crossman  was  re-elected  president. 
The  board  of  directors  will  be  composed  of  Messrs.  Cross- 
man,  Urigh,  Simons,  Mendelssohn,  Heveridge  and  Pum- 
pelly. 

The  company  announces  that  with  the  exccMent  finan 
cial  backing  it  has  secured  it  will  be  prepared  to  go  into 
the  manufacture  of  batteries  on  a  much  larger  scale  than 
heretofore.  Special  attention  will  be  given  to  street  rail- 
way work.  The  company  is  much  encouraged  by  the  flat- 
tering notices  it  has  received  of  the  operations  of  the  stor- 
age battery  car  in  Middlcborough,  Ky.  This  car  was 
equipped  at  Detroit  with  a  Rac  motor  and  Pumpelly  bat- 
teries eight  months  ago.  When  it  was  shipped  to  Ken- 
tucky it  was  learned  that  the  track  on  which  it  wasexpected 
to  be  operated  was  not  adapted  to  the  car,  and  the  road- 
bed had  to  be  reconstructed.  The  car  was  allowed  to  re- 
main exposed  to  the  weather  until  two  weeks  ago  when  the 
batteries  were  charged,  and  the  car  began  its  regular  trips, 
giving  thorough  satisfaction. 


The  ludison  General  Electric  company  is  installing  a  car 
and  station  equipment  for  the  Oakland  &  Berkeley  Rapid 
Transit  company  (narrow  gauge).  Tt  also  has  contracts 
for  furnishing  two  No,  32  railway  generators  for  the  Central 
street  railway  of  Sacramento  and  one  for  San  Jose,  Cal. 
The  latter  is  an  increase.  The  plant  at  the  (Irover  Mine, 
Amador,  Cai,,  Is  nearly  completed.  This  plant  consists  of 
one  motor  at  the  400  foot  level,  and  one  at  the  700  foot 
level.     Both  take  current  from  the  same  generator. 


CORRESPONDENCE. 


New  York  Notes. 

New  York,  Feb.  7. — Preliminary  steps  under  the 
Rapid  Transit  act  will  be  taken  on  Monday  at  the  first 
meeting  of  the  commissioners  in  their  new  quarters,  in  the 
Farmers'  Loan  and  Trust  company  building,  at  William 
and  Beaver  streets.  The  meeting  will  be  private,  and  no 
time  will  be  lost  in  acting  upon  the  important  propositions 
which  are  now  before  the  commission.  An  interesting 
plan  was  presented  to  the  commissioners  at  their  hearing 
last  Thursday,  by  R.  W.  Gibson.  His  design  is  for  a 
double  track  line  just  below  the  suiface  of  Broadway  to  be 
operated  by  electricity.  In  addition  to  the  railway  line  it 
is  proposed  to  furnish  space  for  pneumatic  tubes  gas,  water 
and  steam  mains,  conduits  for  electric  wires,  and  a  cable 
subway. 

Poor  construction  work  in  the  wiring  of  the  assembly 
chamber  at  Albany  was  the  primary  cause  of  a  slight  fire 
last  week.  It  was  discovered  before  it  had  made  much 
progress,  fortunately,  and  was  extinguished. 

James  M.  Slocum,  the  baseball  player  who  murdered  his 
wife  Ellen  on  Jan.  i,  iS?9.  in  a  tenement  house  in  Roose- 
velt street,  was  taken  before  Judge  Marline  this  week  for 
resentence,  the  Court  of  Appeals  having  affirmed  his  con- 
viction of  murder  in  the  first  degree.  Judge  Marline 
sentenced  Sbcum  to  die  by  electricity  in  the  week  ending 
March  i6,  the  same  week  as  that  in  which  Smiler  has  been 
sentenced  to  be  executed.  Slocum  was  taken  back  to  the 
Tombs,  and  will  be  sent  at  once  to  Sing  Sing.  Another 
appeal  is  contemplated. 

The  opponents  of  electric  lighting  are  constantly  stirring 
up  the  subway  muddle,  their  last  movement  being  the  cir- 
culation of  a  report  that  the  wires  would  be  buried  at  once. 
At  the  office  of  the  United  Electric  Light  &  Power  company, 
which  claims  to  control  over  three-fourths  of  the  street  light- 
ing, it  was  said  that  it  would  be  impracticable  to  place 
wires  underground.  The  company  had  no  authority  to 
open  the  streets,  and  the  only  way  the  matter  could  be  ac- 
complished was  by  the  rental  of  privileges  from  the  Con 
solidated  Subway  company,  which  owns  the  underground 
conduits.  These  charges  were  considered  exorbitant  and 
practically  prohibitory.  As  a  result  of  a  dispute  a  case  was 
pending  in  the  court  to  determine  the  status  of  the  United 
company  with  reference  to  the  underground  rights.  An 
officer  of  the  Consolidated  Subway  company  said  that  he 
knew  of  no  negotiations  progressing  for  the  use  of  their 
conduits  by  street  lighting  companies.  On  the  other  hand, 
work  is  going  on  actively  to  straighten  out  the  targles 
along  Sixth,  Seventh  and  Eighth  avenues,  and  Fiftv-ninth 
and  the  other  cross  streets. 

At  the  annual  meeting  of  the  Postal  Telegraph  Cable 
company  the  following  directors  were  re-elected:  W.  C. 
Van  Home,  George  S.  Coe,  Albert  B.  Chandler,  C.  R. 
Hosmer,  James  W.  Ellsworth,  W.  H.  Baker,  Edward  C. 
Piatt,  John  O.  Stevens  and  George  G.  Ward.  The  resig- 
nation of  vice  president  and  director  Hector  De  Castro 
was  received  and  accep'ed,  and  J.  W.  Mackay,  Jr.,  was 
elected  as  a  director  in  his  place,  and  Edward  C.  Piatt  was 
appointed  to  fill  Mr.  De  Castro's  place  on  the  executive 
committee. 

The  strike  on  the  Kdison  building  has  been  settled,  the 
union  workmen  winning.  AH  non-union  men  will  be  dis- 
charged.    W.   H.  T. 

Minneapolis,  Minn. 

MiNNKAi'Oi.ts,  Minn.,  Feb.  4. — The  past  two  weeks 
have  been  fraught  with  developments  of  great  importance 
to  the  new  electric  railway  interests  of  the  .'-^tate  of  Minne- 
sota. State  Senator  McMillan's  bill  to  regulate  the  pay- 
ment of  fares  according  to  the  accommodations  furnished, 
is  causing  a  good  deal  of  trouble.  This  bill,  which  the 
author  intendsshall  exempt  the  passenger  not  provided  with 
a  seat  from  the  payment  of  fare,  has  been  followed  by  the 
introduction  of  another  reducing  the  fare  from  5  to  3  cents 
during  the  hours  when  laboring  men  are  going  to  and  from 
their  work.  The  former  bill  is  now  in  the  hands  of  the 
committee  on  corporations,  and  is  being  given  a  great  deal 
of  consideration.  There  is  practically  no  public  sentiment 
favorable  to  its  passage,  and  its  consideration  has  drawn 
forth  some  strong  protests.  The  committee  on  corpora- 
tions has  held  a  conference  with  the  street  car  companies 
of  the  state,  at  which  that  committee  was  furnished  with 
some  general  explanations  regarding  the  work  of  electrical 
construction  which  ought  to  be  effective  in  stopping  the 
contemplated  legislation.  At  this  meeting  Thomas  Lowry 
and  Judge  M.  B  Koon  represented  the  Minneapolis  Street 
Railway  company,  and  Superintendent  ScT/tt  the  St.  I*aul 
company,  and  W.  G.  Dccclle,  vice  president  of  the  Winona 
Street  Railway  company,  was  present  with  a  protest  from 
his  city.  Senator  McMillan  stated  that  his  sole  object  in 
introducing  ihc  bill  was  to  obtain  a  better  service  from  the 


companies,  claiming  that  the  service  on  the  east  side  in 
Minneapolis  was  especially  inadequate  to  the  demands  upon 
it.  Mr.  Lowr>' stated  in  reply  that  the  transformation  of 
the  lines  referred  to  would  be  finished  the  first  thing  in  the 
spring,  and  the  citizens  of  that  division  furnished  with  a 
service  in  all  respec  s  as  good  as  that  of  the  west  side. 
Judge  Koon,  on  behalf  of  the  Twin  City  companies,  for 
which  he  is  attorney,  went  into  the  details  of  the  matter, 
stating  that  if  the  companies  were  not  crippled  by  hostile 
legislation  they  would  have  every  line  in  each  city  com- 
pleted within  a  year,  and  so  fioely  equipped  that  there 
would  be  no  possible  opportunity  for  complaint.  The  sum 
of  $4,000,000  has  already  been  expended  in  the  transfor- 
mation of  the  horse  car  systems  into  electric  lines ;  $2,000,- 
000  in  Minneapolis,  and  $2,000,000  in  St.  Paul.  During 
the  coming  year  $2,ooD,ooo  will  be  added  to  the  investment, 
half  in  each  city.  As  there  was  no  popular  demand  for 
such  legislation  it  could  have  no  other  motive  than  to  crip- 
ple the  companies  in  their  great  undertaking,  and  if  it  were 
to  become  a  law  it  would  be  a  serious  blow  tothtni.  Judge 
Koon  stated,  and  the  statement  was  corroborated  by  Mr. 
Lowry,  that  the  negotiation  of  the  companies'  bonds  has 
not  yet  been  finally  completed,  and  that  hos'ile  legislation 
would  undoubtedly  complicate  this  matter  to  the  serious 
loss  of  the  companies.  As  indicating  the  improvement 
made  in  the  Minneapolis  service  during  the  past  year  Mr. 
Lowry  states  that  in  iSSS  155  horse  cars  were  required  to 
transport  the  public,  while  there  are  now  349  electric  cars 
in  actual  operation.  Similar  improvements  have  been  made 
in  St.  Piul.  Responding  toa  question  of  Senator  McMil- 
lan Mr  Lowry  stated  that  last  year  the  St.  Paul  roads  lost 
$66,000,  and  the  year  before  $90,000.  Last  year  tte 
gross  receipts  were;  St.  Paul,  $595,000;  Minneapolis, 
$700,000.  The  losses  at  St.  Paul  were  due  entirely  to 
the  state  of  transition  the  roads  have  been  in  the  past  two 
years,  and  the  management  of  the  corporation  justly  deems 
any  exactions  like  the  one  contemplated,  uncalled  for. 

The  Minneapolis  Street  Railway  company  will  transfer 
cars  across  the  new  Hennepin  avenue  bridge  the  coming 
week,  while  the  paving  is  being  completed,  after  wh'ch  it 
will  be  ready  to  finish  the  east  side  electric  lines. 

A  new  transfer  system  has  been  inaugurated  on  the  Twin 
City  lines,  by  which  the  passenger  desiring  a  transfer  buys 
a  check  for  5  cents,  which  is  refunded  when  the  check  is 
presented.  The  old  system  of  securing  transfers  from 
agents  stationed  at  various  points  did  not  prove  successful, 
and  entailed  a  large  loss  upon  the  corporation. 

The  Gallagher  bill  regulating  street  car  fares,  now  be- 
fore the  state  legislature,  is  as  follows; 

Section  i.  It  shall  be  unlawful  for  any  person  or  cor- 
poration connected  with  or  operating  any  street  railway  or 
system  of  street  railway  in  any  city  of  75,000  or  more  in- 
habitants, which  street  railway  or  tystera  thereof  is  pro- 
pelled or  operated  by  electric  or  cable  power,  to  charge, 
demand  or  receive  to  exceed  3  cents  per  passenger  as  fare 
for  the  carrying  or  transportation  of  any  passenger  over 
any  continuous  line  of  such  street,  railway  or  system  there- 
of, between  the  hours  of  5  and  S  a.  m  ,  and  between  the 
hours  of  5:30  and  7  r.  m;  the  hour  to  be  determined  by 
the  time  when  the  passenger  enters  the  car  of  such  railway 
or  system;  provided,  that  this  section  shall  not  apply  to 
transport  tion  of  passengers  on  Sundays  and  public  holi- 
days. 

The  second  section  defines  "any  continuous  line"  to  in- 
clude the  present  system  of  transfers  in  vogue  in  the  Twin 
Cities. 

During  the  late  snowstorm  the  electric  lines  in  the  Twin 
Cities  were  operated  without  delay,  and  in  an  excellent 
manner.  The  snow  plows  were  propelled  by  summer 
motor  cars,  and  kept  all  tracks  in  the  city  in  good  condi- 
tion. 

The  interurban  service  is  about  to  be  improved  by  a  new 
time  card,  under  which  cars  will  run  late  enough  to  en- 
able people  of  either  city  to  go  to  the  theaters  of  the  other, 
and  return  by  this  route.  A  few  more  of  the  large  motors 
will  also  be  put  on.    N.  O.  F. 

Pittsburg,  Pa. 

Pittsburg,  Pa.,  Feb.  7.— John  A.  Brill,  of  the  Brill  Car 
company  of  Philadelphia,  was  in  Pittsburg  a  fe.v  days  ago. 
In  speaking  of  the  car  industry  of  this  country  he  slated 
that  electric  street  railway  work  had  been  monopolizing 
nearly  all  the  car  factories  of  the  country  for  more  than 
twelve  months. 

Leonard  Frankcrt,  a  seven  year  old  boy,  was  killed  by  a 
cable  car  yesterday  in  front  of  his  parents'  home  in  this 
city. 

The  Board  of  Directors  of  the  East  End  Electric  Light 
company,  held  a  meeting  yesterday  at  their  oflice  in  the 
lOasl  End  for  the  purpose  of  organizing.  This  was  done 
with  the  result  that  A.  T.  Rowand  was  elected  presi- 
dent; James  H.  Willock,  vice  president;  (i.  P.  Shane, 
treasurer  and  general  manager;  and  V,.  G.  Miller,  secretary. 

The  Union  Switch  iv  Signal  company  of  this  city,  one 
of  the  Westinghouse  interests,  has  just  obtained  (he  con- 
tract for  the  largest  interlocking  railroad  crossing  in  the 
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world.  It  will  be  located  In  Chicago,  and  will  be  used  by 
the  Pennsylvania,  Chicago,  Alton,  Chicago  and  Western 
Indiana  and  the  Chicago  and  the  Madison  and  Northern 
roads.  It  will  require  sixty  levers  to  operate  the  various 
attachments. 

The  recent  mine  disasters  in  the  western  part  of  this 
state  have  been  the  means  of  bringing  out  valuable  sug- 
gestions as  to  how  coal  mines  should  be  lighted.  The 
latest  scheme  is  electricity,  and  a  movement  is  no-v  on  foot 
to  have  a  bill  presented  before  the  state  legislature  com- 
pelling the  lighting  of  all  mines  by  incandescent  lamps. 

The  annual  meeting  of  the  Suburban  Electric  Railway 
company  was  held  yesterday,  and  a  committee  was  ap- 
pointed to  secure  bids  for  the  building  of  a  new  power 
station.  The  Suburban  Railway  company,  until  six 
weeks  ago,  obtained  its  motive  power  from  the  St.  Clair 
electric  road.  This  road  has  been  running  for  some  time, 
but  the  venture  proved  to  be  unsuccessful,  and  the  manage- 
ment had  to  decide  to  discontinue  the  operation  of  the 
road.  This,  of  course,  compelled  the  Suburban  company 
to  shut  down  its  road  also.  For  this  reason  the  com- 
pany has  to  build  a  power  house  of  its  Oivn,  and  the  bids 
have  accordingly  been  advertised  for. 

A  valuable  horse  fell  down  and  died  in  this  city  a  few 
days  ago  while  crossing  a_  street  which  is  traversed  by  an 
electric  road.  Like  most  of  the  sensational  newspapers  in 
other  cities,  a  few  of  the  Pittsburg  journals  came  cut  the 
same  day  stating  that  the  deadly  current  had  once  more  ob- 
tained a  victim.  While  describing  the  accident  they  said 
that  the  horse  had  stepped  on  the  rail,  and  that  the  elec- 
tricity contained  in  the  rail  had  killed  the  animal.  The 
horse  was  valued  at  $3,000,  and  his  owner,  who  also  be- 
lieved that  the  horse  had  been  killed  by  an  electric  shock, 
called  in  a  veterinary  surgeon,  who  held  a  post-mortem 
examination,  resulting  in  the  discovery  that  the  horse  had 
died  of  heart  disease.  Thus,  fortunately,  the  electric  cur- 
rent was  vindicated.  E.  H.  H. 

Cleveland.  O. 

Cleveland,  Feb.  7. — The  Youngstown  electric  railway 
will  be  extended  through  Niles  and  Girard  to  Warren. 

The  people  at  Canton  are  clamorous  for  an  electric  rail- 
way between  Canton  and  Massillon. 

The  Ford-Washburne  Storage  Battery  company  will  be 
composed  of  Geo.  A.  Ford,  Geo.  A.  Washburn,  Geo. 
Hoyt,  Lester  A.  Cobb  and  Wra.  H.  Marshall. 

To  test  the  respective  merits  of  gas  and  electricity  as 
street  illuminants,  the  Cincinnati  Tiines-Star  advances  the 
idea  of  lighting  alternate  squares  with  electricity  and  gas. 
It  is  said  that  the  scheme  will  be  tried. 

The  United  Electric  company  of  Brooklyn  Village,  a 
suburb  of  Cleveland,  has  been  organized  with  Dr.  G.  B. 
Farnsworth,  president,  D.  B.  Fish,  vice-president  and 
treasurer,  J.  L  Stadler  and  W.  E.  Irish,  directors.  The 
capital  stock  is  $50,000.  The  company  will  locate  a 
factory  and  manufacture  the  patented  electrical  con- 
trivances of  Mr.  Irish, 

Local  and  outside  capital  is  interested  in  the  advance- 
ment of  a  new  West  side  electric  street  railway  project. 
For  some  time  past  the  Berea  Street  Railway  company  has 
talked  of  extending  its  line  to  Cleveland  from  Berea.  It  is 
now  said  the  road  will  be  run  on  Lorain  street  to  the  city 
limits. 

The  Merkhofer  Electric  company  of  Cincinnati  has 
made  an  assignment,  with  assets  and  liabilities  about  equal. 

A  neiv  corporation  is  the  Twin  City  Electric  Street 
Railway  &  Light  &  Power  company,  of  Dennison  and 
Ulrichsville,  capital  stock  $25,000. 

The  board  of  public  affairs  of  Columbus  has  advertised 
for  bids  for  800  arc  lights.  R. 


Lousville,  Ky. 

LouisviLLK,  Ky,,  Feb.  4. — Electricity  as  a  motive  power 
on  eight  of  the  local  street  car  lines  instead  of  on  one  route, 
as  at  present,  will  be  an  assured  fact  now  within  two  months. 
The  converging  point  of  seven  of  the  lines  will  be  at 
Fourth  and  Market  streets.  The  Green  street  line  has 
already  been  extended  so  that  it  i^  five  miles  in  length.  The 
other  nineteen  lines,  one  by  one,  will  be  electrically 
equipped  as  rapidly  as  possible.  It  was  expected  that  the 
seven  lines  would  ba  running  ere  this,  as  everything  has 
been  ready  for  weeks  except  the  trolley  wires,  but  the 
motors  were  delayed  in  shipment,  as  a  result  of  the  rush  of 
orders  at  the  factory. 

Superintendent  Minary  of  the  Consolidated  lines,  said  a 
few  days  ago;  "We  have  been  somewhat  delayed  on  our 
buildings,  but  everything  is  getting  along  nicely  now.  The 
improvements  at  the  Seventeenth  and  Walnut  street  power 
house  have  been  completed  and  nearly  all  the  generators 
are  in.  This  station  was  originrdjy  built  for  a  24o-horse 
power  house,  but  is  now  800.  The  power  house  at  the 
east  end  of  Jacob  street  is  nearly  ready.  Work  is 
progressing  slowly  at  the  third  power  house,   Seventh  anci 


Hill  streets,  but  the  down-town  house  will  supply  all  lines 
below  Sixth  Street  till  (he  latter  is  ready." 

The  most  important  feature  wilt  be  a  through-town  line, 
beginning  at  the  Blind  asylum,  beyond  the  eastern  limits, 
and  extending  down  to  Thirty-fifth  and  Water.  This  is 
between  eight  and  nine  miles. 

"A  large  car  shed  has  been  put  up  at  Fourth  and  C 
streets  for  motors  and  tiail  cars  and  the  cars  at  first  will 
run  only  to  Fourth  a-..d  C,  but  by  the  time  the  spring 
meeting  of  the  Jockey  club  begins  the  cars  will  be  run  to 
the  race  course.  It  will  be  seen  that  Louisville  will  not 
be  behind  the  times. " 

Boston  capitalists  have  taken  hold  of  the  proposed 
electric  line  to  Jacob  Park,  six  miles  out,  which  the  Con- 
solidated lines  did  not  consider  favorably:  The  contract 
has  been  awarded,  it  is  said,  although  the  names  of  the 
Boston  capitalists  have  not  been  given  out.  The  trade  was 
brought  about  by  a  number  of  real  estate  men  owning 
property  along  the  road  to  the  park.  The  contract  calls 
for  the  completion  of  the  road  by  April  15.  This  is  the  only 
other  line  of  any  sort  so  far,  independent  of  the  Consol- 
idated lines. 

The  Thomson  Houston  company  has  taken  an  elegant 
suite  of  rooms  in  the  Commercial  building  for  its  branch 
office  in  this  city. 

At  Maysville,  Ky.,  the  electric  line  was  completed  and 
the  first  car  passed  over  the  road  last  week. 

A  receiver  has  been  appointed  for  D.  R.  Burns  &  Co. 
of  Peru,  Ind.,  manufacturers  of  electrical  supplies.  The 
liabilities  are  said  to  be  $51,000  and  assets  $25,000.  The 
firm  has  been  in  operation  about  six  months. 

The  Bowling  Green,  Ky  ,  Gas  company  will  put  in  an 
electric  light  plant  which  will  furnish  the  entire  city  with  in- 
candescent lights.      J.  W.  L. 

Kansas  City,  Mo. 

Kansas  City,  Mo.,  Feb.  3.— Macon  City  is  illumin- 
ated by  Excelsior  arc  lights.  The  plant  is  owned  by  the 
city. 

At  the  stockholders'  meeting  of  the  Kansas  City  Electri 
cal  Works,  W.  H.  Woodring,  A.  R  Lyon,  C.  S.  Gilbert 
John  S.  Vale  and  D.  A.  Williams  were  chosen  directors. 
At  the  meeting  of  directors  W.  H.  Woodring  was  re- 
elected president,  John  S.  Vail  of  Illinois  vice-president, 
A.  R.  Lyon  of  Kansas  City  secretary,  and  D.  A.  Will- 
iams treasurer.  Mr.  Woodring  was  appointed  general 
manager,  and  C.  S.  Gilbert  superintendent  for  the  ensuing 
year. 

The  quarterly  meeting  of  the  directors  of  the  Missouri 
&  Kansas  Telephone  company  was  held  at  the  general 
office  here  last  week.  A  dividend  of  i  per  cent,  was  de- 
clared, and  made  payable  February  10,  making  the  total 
dividend  4  per  cent.,  as  against  4);^  per  cent,  last  year. 
The  annual  meeting  of  the  stockholders  followed.  The 
company's  representatives  reported  a  slight  increase 
in  the  gross  amount  of  business  for  the  first  half  of  the  year, 
with  an  increased  demand  for  improvements.  The  super- 
intendent asked  for  $250,000  for  the  plants  at  Kansas 
City  and  Atchison,  and  for  improvements  at  St.  Joseph, 
Springfield,  Topeka,  Wichita  and  Leavenworth.  The 
recommendation  was  tnken  under  advisement.  Ths  fol- 
lowing were  elected  directors:  S.  A.  Walker  of  St. 
Joseph,  Mo.;  George  Albree,  of  Chicago,  111.;  C.  E. 
Yost  of  Omaha,  Neb.;  J.  S.  Chick  and  W.  B.  Clarke  of 
Kansas  City,  Mo.;  S  B.  Sweet  and  J.  R  Mulvane  of 
Topeka,  Kan.;  J.  E.  Hudson  of  Boston,  Mass.,  and  E.  E. 
Cook  of  Davenport,  la.  The  directors  elected  the  follow- 
ing officers:  J.  R.  Mulvane,  president;  W.  W.  Smith, 
secretary;  N.  R.  Furgeson,  treasurer.  C.  W.  McDaniel 
was  appointed  superintendent  of  outside  exchanges,  H. 
W.  Crabb  assistant  superintendent,  and  W.  W.  Smith, 
superintendent  at  Kansas  City.  The  executive  com- 
mittee consists  of  J.  R.  Mulvane,  George  Albree  and  J.  S. 
Chick. 

It  is  expected  that  the  request  of  Superintendent  Smith 
for  $250,000  for  improvements  will  be  acted  upon  at  the 
meeting  on  the  fourth  Tuesday  in  February. 

The  committee  on  corporations,  other  than  railroads  nnd 
insurance,  Senator  Teasdale  of  Kansas  City,  chairman, 
will  devote  a  half  a  day  to  the  subway  bill,  introduced  in 
the  Missouri  legislature  by  Senator  Stone.  The  bill  pro- 
vides for  putting  all  electric  light,  telegraph  and  telephone 
wires  underground.  When  the  bill  was  first  introduced  it 
included  all  electric  wires,  but  it  has  been  amended  so  as 
to  exclude  electric  street  railway  wires.  Delegations  from 
St.  Louis,  Kansas  City,  St.  Joseph  and  the  smaller  towns 
in  the  State  where  there  are  electric  companies  will  send 
delegations  to  present  arguments  to  the  committee  against 
the  passage  of  the  subway  bill. 

Representative  Hawkins  will  introduce  a  telephone  bill 
which  in  hs  provisions  is  very  similar  to  that  killed  two 
years  ago  after  a  hard  fight.  The  bill  provides  that  no 
telephone  company  sha|l  cliarge  niore  than  $50  per  annum 


for  any  telephone  in  a  business  house  or  residence,  and 
not  more  than  $75  a  year  for  any  public  telephone. 

Two  weeks  ago  at  Augusta,  Ga.,  the  water  was  turned  on 
the  wheels  at  the  Augusta  street  railway  power  house,  and 
the  electric  motors  were  run  with  that  power  for  the  first 
time.  The  honor  of  turning  the  water  on  wai  given  to 
Mrs.  Dyer  and  Mrs.  Jarvis  of  Kansas  City.  There  were 
present  S.  M.  Jarvis  of  Kansas  City,  of  the  Jarvis-Conk- 
Hn  company,  who  is  one  of  the  promotors  of  the  system; 
Mrs.  Jarvis,  president,  and  Mrs.  Dyer  of  Kansas  City;  H. 
T.  Purdy,  inspector  of  the  Edison  General  company;  Wm. 
Carroll,  inspector  of  the  Augusta  road,  and  others.  Mr. 
Jarvis  savs  this  is  the  cheapest  water  power  to  be  found 
in  the  United  States.  P. 


St  Paul,  Minn. 

St.  Paul,  Minn.,  Feb.  i. — St.  Paul  and  Minneapolis  are 
coming  to  the  front  as  a  great  electrical  center,  containing 
enterprises  of  an  electrical  nature  which  require  millions  of 
capital  The  enormous  electric  street  railway  system,  the 
electric  lighting  systems,  the  large  manufacturing  establish- 
ments and  supply  houses,  all  of  which  are  being  extended, 
make  the  two  cities  of  great  importance  in  the  electrical 
world. 

A  faint  idea  of  the  development  of  the  electrical  interests 
in  this  territory,  within  five  years,  to  their  present  gigantic 
proportions,  can  be  gained  by  considering  a  few  figures 
obtained  by  your  correspondent  while  investigating  the  sub- 
ject recently.  At  the  commencement  of  the  period 
indicated  a  few  men  in  charge  of  an  occasional 
isolated  lighting  plant,  a  few  workmen  engaged  in  bell 
wiring,  together  with  the  telephone  and  telegraph  em- 
ployes, made  up  the  list  of  those  employed  in  electrical 
work.  The  number  of  men,  women  and  boys  did  not  exceed 
two  hundred  and  fifty,  all  told.  At  the  present  time  ac- 
cording to  a  conservative  estimate  in  the  different  lines  of 
work  in  the  two  cities  not  less  than  two  thousand  men, 
are  employed,  which  means  that  there  are  sustained  by 
electrical  employment  directly,  fully  five  thousand  persons. 
Upon  the  completion  of  the  electrical  railway  system 
this   number  will  be  doubled. 

Among  the  leading  establishments  in  St.  Paul,  in  any 
line,  and  undoubtedly  the  most  extensive  electrical  house 
in  the  Northwestern  states,  is  the  Northwest  Thomson- 
Houston  company.  This  house  handles  Thomson-Houston 
apparatus  in  all  the  immense  region  north  of  the  Union 
Pacific  rail  A'ay,  extending  through  to  the  coast.  Some  idea 
of  the  extent  of  this  territory  can  be  gained  from  the  state- 
ment that  in  area  it  is  greater  than  fourteen  states  the  size 
of  Pennsylvania,  and  while  its  resources  are  yet  largely 
undeveloped  the  possibilities  are  almost  beyond  comprehen- 
sion The  minagers  of  this  great  establishment  are  near- 
ly all  young  men;  still  by  tireless  energy  and  good  judg- 
ment they  have  built  up  a  business  of  immense  propor- 
tions Some  changes  have  recently  been  made  that  will 
strengthen  the  executive  force  of  the  company.  J.  B.  Tar- 
box,  who  has  been  for  some  time  the  efficient  treasurer  of 
the  corporation,  ha?  resigned  to  take  charge  of  the  supply 
department,  while  the  treisuryship  has  been  filled  by  the 
promotion  of  Geo.  C.  Duffey.  Great  activity  prevails  in 
the  electric  street  railway  department  at  present. 

Among  the  more  important  enterprises  of  this  char- 
acter on  hand,  and  now  nearly  completed,  is  the  West 
Street  &  North  End  electric  railway  of  Seattle,  Wash. 
This  road  was  so  far  ompleted  thit  one  motor  was  put 
into  service  on  Nov.  17,  and  the  remaindar  of  the  equip- 
ment is  now  well  ia  hand.  The  road  is  five  and  seven- 
tenths  miles  in  length,  and  is  to  be  supplied  with  twelve 
cars  each  supplied  with  motors  of  the  standard  size.  A 
new  power  station  is  also  being  erected  which  is  to  be 
equipped  with  three  So-h'irse  pawer  generators  and  two 
Hamilton-Corliss  enginesof  loo-horse  power  each.  Another 
road  at  Seattle  ovued  by  the  Rinier  Avenue  Electric  Rail- 
way compmy,  seven  and  one-half  miles  in  length,  is  also  in 
courseof  cjustructi  )a,  which  with  a  line  at  Bellingham 
Bay,  near  Whatco.Ti,  constitute  the  company's  uncom- 
pleted contracts  on  the  Pacific  coast. 

Nearer  hoaie  work  has  also  bien  active  and  at  present 
two  roads  are  under  way  at  Duluth  with  several  excellent 
contracts  in  various  directions  signed  for  next  season. 

The  lighting  department  15  also  busily  engaged  in  put- 
ting in  several  large  plants,  the  most  important  of  which  is 
one  of  1,300  lights  at  Stevens  Point,  Wis.,  and  one  of 
t.200  lights  in  the  Metropolitan  Opera  House,  St,  Paul. 
In  the  sales  department  business  is  reported  good,  and 
while  collections  have  b.;ea  somewhat  slow,  better  times 
are  looked  for.  With  the  energy  and  vim  that  character- 
ize this  establishniciit  the  outcome  cannot  be  otherwise 
than  satisfactory. 

Another  representative  house,  aiTd  one  that  has  the 
impress  of  success  stamped  upon  it  is  the  Columbia  Elec- 
tric company,    located  at  207  East  Fourth  street,  with  ai} 
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extensive  factory  and  repair  shop  at  Upton  Grove.  This 
house  is  destined  to  become  famous  through  the  many 
vahiable  inventions  and  improvements  that  it  has  given, 
and  is  about  to  give  to  the  world.  A  new  dynamo  and 
motor,  with  an  arc  light  which  has  just  been  illustrated  in 
the  Western  Electrician,  to  be  known  as  the 
"Columbia,"  constitutes  only  one  of  the  many  valuable 
lines  of  apparatus  ovnsd  by  this  company.  Three  of  the 
motors,  one  of  30-horse  power  and  two  of  10  each  have  just 
been  built  and  placed  upon  an  experimental  snoTV  plow 
and  track  sweeper  combined,  which  this  company  has  com- 
pleted for  the  St.  Paul  &  MinneapMis  electric  street  rail- 
way line.  The  larger  one  is  used  to  propel  the  car  and  the 
smaller  ones  to  handle  the  brushes.  It  is  predicted  that  this 
plow  and  sweeper  will  be  a  great  success  which,  if  found 
true,  will  cause  the  Villard  officials  to  place  orders  for  a 
number  of  them  with  the  Columbia  company.  The  elec- 
tricians of  the  company  are  at  work  on  several  novelties 
which  will  soon  be  made  public;  an  electrical  type-setting 
machine,  among  the  rest,  which  they  are  perfecting  (or 
other  parties,  is  being  watched  with  great  interest.  The 
Columbia  has  a  store  room  well  stocked  with  supplies,  and 
with  strong  men  behind  the  enterprise  it  would  appear  that 
success  coald  not  be  questioned.  The  company  takes  the 
business  and  good  will  of  the  Acme  Electric  company  and 
profiting  by  the  experience  of  the  old  incorporators, 
and  by  the  infusion  of  new  blood  it  would  seem  to  be  an 
easy  task  to  build  up  an  extensive  business  in  the  immedi- 
ate future. 

The  Electric  Engineering  &  Supply  company,  413  Jack- 
son street,  requires  no  descriptive  article  relating  to  its 
business,  the  name  adopted  being  explanatory  and  com- 
plete. The  company  was  organized  on  October  20,  but  in 
this  short  time  a  large  amount  of  business  has  been  secured 
with  excellent  prospects  for  next  season.  C.  A.  Daigh, 
the  president  and  organizer,  was  for  many  years  the  efficient 
secretary  and  assistant  general  manager  of  the  Northwest 
Thomson- Houston  company,  while  Morgan  Brooks,  the 
secretary  and  treasurer,  held  for  a  long  time  the  same  po- 
sition with  the  St.  Paul  Gas  company.  These  gentlemen 
have  secured  the  agency  for  the  Westinghouse  apparatus 
for  the  Northwest,  and  with  commendable  zeal  and  energy 
are  taking  a  hand  in  all  competitive  business  offered 
Among  recent  contracts  secured  is  one  at  Whitewater, 
Wis.,  of  500  lights,  an  addition  to  a  plant  already  estab- 
lished. This  plant  is  now  run  with  a  Corliss  engine,  but  the 
additional  power  is  to  be  supplied  by  a  Beck  engine,  the 
contract  having  been  secured  by  J.  M.  Badger  of  St.  Paul, 
the  Northwestern  agent  for  that  company.  Mr.  Daigh 
has  recently  planned  and  executed  the  wiring  of  the  new 
Masonic  temple  of  St.  Paul,  It  was  desired  that  the  forty- 
eight  lights  on  the  stage  in  the  main  audience  or  lodge 
room  be  so  arranged  that  they  could  be  controlled  by 
switches  at  two  different  points,  the  idea  being  to  give  the 
operator  in  charge  of  the  stereopticon  immediate  control 
of  the  lights  so  that  the  desired  effects  could  be  produced 
when  that  instrument  was  being  used,  and  at  other  times 
allow  the  lights  to  be  handled  at  the  usual  place  at  the 
right  of  the  stage.  This  was  accomplished,  the  wires  start- 
ing from  the  initial  switch  in  the  wings  and  running  to  a 
point  fixed  for  the  location  of  the  stereopticon,  and  thence 
in  parallel  to  the  lights.  The  company  has  a  pleasant 
office  and  supply  room  and  with  the  experience  of  the  gen- 
tlemen interested  and  the  facilities  at  hand,  there  can  be 
no  doubt  as  to  the  results. 

Ames,  Wright  &  Co.,  the  representatives  of  the  Western 
Electric  company  of  Chicago,  have  a  fine  salesroom  at  51 
East  Fourth  street,  but  their  rapidly  increasing  business 
has  made  it  necessary  for  them  to  secure  increased  facili- 
ties, and  to  accommodate  this  imperative  demand  they 
have  arranged  for  the  entife  first  and  second  floors  of  an 
elegant  new  building  directly  opposite  their  present  quar- 
ters which  will  be  ready  for  them  soon.  They  report  an 
excellent  business  for  the  past  season,  with  the  best  of 
prospects  for  the  next  year. 

C,  J.  Thomson  is  another  of  the  energetic  representatives 
of  the  electrical  interest  in  this  territory.  His  main  office 
and  salesroom  is  located  at  320  Robert  street,  with  a 
branch  in  Minneapolis,  Mr.  Thomson  is  the  Northwestern 
agent  for  the  Continental  Dynamo  company  and  the 
Detroit  Motor  company,  and  reports  numerous  sales  for 
the  apparatus.  Among  recent  contracts  is  one  with  the 
Leijengren  Furniture  company  for  a  ro-horse  power  motor 
and  one  with  the  Steavens  Paint  company  for  one  of  15 
horse  power  capacity,  both  in  Minneapolis.  Mr.  Thom- 
son has  also  just  installed  a  250-light  Continental  plant  for 
the  Bohn  Manufacturing  company  of  St,  Paul,  which  with 
some  recent  large  wiring  contracts,  lias  made  business 
more  than  usually  active. 

F.  J,  Renz,  327  Minnesota  street,  reports  an  active  de- 
mand for  the  I'crret  motor.  His  recent  contracts  comprise 
one  of  10-horsc  power  capacity,  to  run  the  freight  elevator 


for  the  C.  W.  Hackett  Hardware  company,  Fourth  and 
Wauconta  streets,  and  one  of  4-horse  power  capacity  for 
the  W.  L.  Banning  Printing  company.  Mr.  Renz  is  an 
active,  capable  business  man  and  the  interests  of  this  pop- 
ular apparatus  in  the  Northwest  are  in  good  hands. 

The  D.  &  D.  Motor  company  is  distinctly  a  St.  Paul 
enterprise,  and  one  that  has  splendid  prospects  in  sight. 
Just  how  the  name  came  to  be  adopted  or  what  it  means  is 
not  clear,  but  the  motor  has  many  very  desirable  features 
and  will  undoubtedly  have  a  large  sale.  The  company  has 
a  repair  shop  and  factory  at  327  St.  Peter  street  and  is 
doing  a  large  and  satisfactory  business. 

As  a  whole  the  electrical  business  in  St,  Paul  is  in  a  very 
satisfactory  condition,  with  the  very  best  prospects  for  the 
beginning  of  the  new  year.  Holt. 


THE    ELECTRIC  LIGHT. 

The  people  of  Del  Rio,  Tex.,  are  anxious  to  have  an 
electric  light  plant  erected  in  their  town. 

The  city  electric  light  plant  at  Danville,  Va.,  will  be 
enlarged.     An  incandescent  plant  will  be  added. 

An  electric  light  plant  will  be  installed  in  the  works  of 
the  Old  Dominion  Iron  &:  Nail  company  of  Richmond,  Va. 

The  city  council  of  Lexington,  Va.,  has  appointed  a 
committee  on  light  to  secure  estimates  on  the  erection  of 
an  electric  light  plant. 

An  electric  light  plant  consisting  of  a  Thomson-Houston 
5c-arc  machine,  and  a  500  light  incandescent  dynamo,  is 
being  installed  at  Troy,  Ala. 

The  Orangeburg,  S.  C,  Electric  Light  &  Power  com- 
pany will  increase  its  capital  stock  to  $36  000,  and  the 
plant  will  be  improved  and  enlarged. 

The  FarmviUe,  Va.,  Electric  Heat  iS:  Power  company, 
has  awarded  a  contract  for  the  erection  of  an  electric  light 
to  the  Thomson' Houston  Electric  company  of  Boston, 
Mass. 

A  bill  is  under  consideration  in  the  Colorado  legislature 
providing  for  the  borrowing  of  money  and  issuing  of  bonds 
by  cities  for  public  works,  including  the  establishment  of 
electric  light  plants. 

Bids  for  lighting  San  Diego,  Cal.,  have  been  requested. 
They  will  be  opened  Feb.  19.  Eleven  masts  with  six 
2,000-candle  power  arc  lights  each,  and  twenty-two  single 
2,000-candle  power  lights  will  be  required. 

The  Brush  Electric  Light  company  of  Cleveland,  Ohio, 
the  California  Electric  Light  company  and  the  San  Jose 
Electric  Light  company  have  secured  injunctions  restrain- 
ing the  Electric  Improvement  company  of  San  Jose,  from 
infringing  on  the  double  arc  lamp  patent. 

A  company  has  been  organized  at  Falls  Church,  Tex  , 
with  E.  A.  Breenough,  president,  and  T.  R.  Gordon,  sec- 
retary, for  the  purpose  of  erectin;  an  electric  light  plant, 
contract  for  which  has  been  let  to  the  Edison  General  Elec- 
tric company  of  New  Vork.  The  cost  of  the  plant  will  be 
|io,ooo. 

The  Morgantown,  N.  C,  Development  company  will 
erect  an  electric  light  plant.  A  stock  company  has  been 
organized  at  Henderson,  N.  C.,withW.  H.  S.  Burgwyn, 
president;  J.  R.  Young,  vice-president;  and  J.  P.  Taylor, 
secretary,  to  purchase  the  fjlectric  light  plant  of  the  Hen- 
derson Electric  &  Gas  Light  company,  and  will,  it  is  re 
ported,  improve  and  operate  it. 


THE  ELECTRIC^MOTOR. 

An  electric  street  railway  will  be  constructed  at  Owens- 
bore,  Ky  ,  provided  a  franchise  is  granted. 

The  Metropolitan  Railroad  company,  Washington,  D. 
C  ,  contemplates  the  erection  of  a  power  plant  at  an  early 
day.     It  will  operate  its  lines  by  electricity. 

It  is  announced  that  the  city  of  Rochester,  N.  Y.,  is 
considering  the  project  of  installing  electric  motors  to 
operate  lift  bridges  over  the  Erie  canal  which  passes  through 
that  city. 

The  Boise  City,  Idaho,  Rapid  Transit  company  has 
awarded  the  Edison  General  Electric  company  the  contract 
for  two  and  a  half  miles  of  electric  road  and  power  plant  in 
Boise. 

A  dispatch  from  Aurora,  111.,  Feb.  i,  says:  The  first 
electric  car  was  run  over  the  line  of  the  new  electric  street 
railway  company  this  afternoon.  The  trial  trip  was  made 
over  the  Downer  place  route,  and  was  a  great  success. 

The  Adams  Electric  Railway  company.  East  St.  I-ouis, 
has  been  formed  to  acquire  and  dispose  of  patents  relating 
to  electric  railways,  manufacture  motors,  machines,  vehi- 
cles, cars,  etc. ;  capital  stock.  $5,000,000,  incorporators, 
Edward  V.  Ringo,  Augustine  E.  McBee,  and  E,  A. 
Englcr. 

The  Seattle,  Wash.,  Electric  Railway  &  Power  com- 
pany has  sold  all  its  property  to  a  new  company  named 
the  Seattle  Consolidated  Street  Railway  company,  which 
has  just  been  formed.  The  new  company  has  Jfii, 500,000 
capital  stock,  of  which  a  large  proportion  is  held  by  I'-ast- 
em  men,  though  Seattle  men  retain  control.  The  com- 
pany operates  twenty-two  and  onc-half  miles  of  track, 
running  from  Pioneer  Place  to  Lake  Union,  J'Vemont  and 
North  .Seattle. 

The  Belt  Electrical  Railroad  company,  LosAngelcfi,  has 
let  partial  contracts  for  twelve  miles  of  double  track.     This 


part  of  the  system  is  to  be  completed  in  July,  at  a  cost  of 
over  $700,000.  Two  500-horse  power  triple  expansion 
condensing  engines  will  be  put  in  the  power  house.  The 
Pacific  Roller  Mill  of  Los  Ang^:Ies  has  the  contract.  The 
route  covered  by  the  present  contract  for  construction  is, 
beginning  at  the  Arcade  depot,  on  Fourth  street  to  Spring, 
on  Spring  to  Second,  o  1  Second  to  Olive,  on  Olive  to  First, 
on  First  to  Bonnie  Brae,  on  Bonnie  Brae  to  Westlake  park. 

The  Western  Power  &  Mining  department  of  the  Thom- 
son-Houston Electric  company,  which  also  represents  the 
Thomson-Van  Depoele  Electric  Mining  company,  reports 
the  following  sales:  Springsidc  Coal  Mining  company, 
Pana,  III.,  one  30-horse  power  generator  and  one  electric 
coal  cutter;  Hamilton  Ore  company,  Iron  Mountain,  Mich., 
one  So-horse  power  generator,  one  6o-horse  power  motor 
and  one  electric  mining  pump  with  a  capacity  of  ^oo  gal- 
lons per  minute  against  1,500  feet  head;  Edinburgh,  III., 
Coal  Mining  company,  one  30  horse  power  generator  and 
four  electric  coal  cutters;  Sangamon'Coal  company,  Spring- 
field, III  ,  one  30  horse  power  generator  and  one  electric  coal 
cutter;  Southwestern  Electric  Light  &  Water  Power  com 
pany,  JopUn,  Mo.,  one  loo-horse  power  generator,  four  7^- 
horse  power  motors,  six  lo-horse  power  motors,  three 
15-horse  power  motors  for  long  distance  power  trans 
mission;  Bessemer  mine,  Michigan,  one  30-horse 
power  generator,  one  15  horse  power  hoist,  one 
electric  sinking  pump,  one  electric  percussion  drill. 
The  Western  Power  &  M  ining  department  of  the  Thomson- 
Houston  Electric  company  was  organized  less  th^^n  two 
months  ago  under  the  management  of  F.  B.  Badt.  This 
department  controls  the  sale  of  machinery  for  mining, 
electrolysis  and  longdistance  power  transmission  only. 
The  stationary  motor  department,  which  is  entirely  distinct, 
controls  the  sale  of  electric  motors  for  all  other  purposes. 
The  success  of  the  power  and  mining  department  is  due 
largely  to  Prof.  Badt's  personal  efforts.  He  has  made  the 
subjects  which  come  under  this  department  a  special  study 
and  he  expresses  the  belief  that  this  will  become  one  of 
the  most  important  applications  of  electricity  to  industrial 
progress. 

THE  TELEGRAPH. 

The  ^''ibro  Telegraph  company  of  Chicago  has  been  in- 
corporated to  manufacture  telegraph  instruments,  build  and 
operate  telegraph  lines;  capital  stock,  $,100,000;  incorpo- 
rators, William  E.  Sloan,  John  E.  Hughes  and  Orrin  S. 
Reed. 

The  traveling  public  will  welcome  legislation  similar  to 
that  enacted  by  the  Georgia  legislature  at  its  last  session 
providing  that  no  person  under  the  age  of  eighteen  years 
shall  act  as  a  telegraph  operator  on  any  business  or  railroad 
line,  and  that  every  operator,  before  entering  the  service  of 
any  railroad,  shall  pass  an  examination  as  to  competency. 
Tennessee  operators  will  push  a  similar  measure  before  the 
legislature  of  that  state.  They  claim  that  the  passage  of 
these  bills  means  the  disappearance  of  the  boy  operator  and 
a  corresponding  decrease  in  the  number  of  accidents  re- 
sulting from  the  employing  of  inefficient,  immature  and  in- 
experienced railroad  telegraphers. 


Miscellaneous  Notes. 

The  Sunset  Telephone  and  Telegraph  company  is  pre- 
paring to  extend  its  system  from  Sacramento  to  Auburn 
and  beyond. 

Henry  Schearer,  city  electrician  of  Peoria,  III.,  is  ac- 
cused of  robbing  the  safe  of  Bowe  cS:  O'Brien  in  that  city. 
He  is  charged  with  stealing  several  hundred  dollars. 

The  Day  Electrical  Construction  company  of  Chicago 
has  been  incorporated  to  manufacture  electrical  motors, 
dynamos,  etc. ;  capital  stock,  $1 .000,000;  incorporators, 
Edwin  F,  Gelchell,  Leroy  D.  Thompson  and  Norman  L. 
Ross, 

The  Carpenter  Electric  company  has  been  incorporated 
at  Chicago;  capital  stock,  $10,000,000;  for  the  manufacture 
'of  electrical  machinery,  storage  batteries,  motors,  dynamos, 
and  electrical  implements  and  appliances;  incorporators, 
Hiram  H.  Carpenter,  Herbert  F.  Kent,  and  Samuel  D. 
King. 

The  exhibits  at  this  year's  electrical  exhibition  at  Frank' 
fort-on-the-Main  will  be  divided  into  eleven  sections.  In  the 
sections  devoted  to  railway  appliances  the  Prussian  and 
Bavarian  State  Railway  Departments  will  both  send  ex- 
hibits of  signaling  and  lighting  apparatus.  In  this  sec- 
tion will  also  be  found  four  electric  railways,  illustrating 
the  overhead  and  underground  conductor  systems,  and 
also  accumulator  working.  In  the  telephone  and  tele- 
graph sections,  the  German  goveinment  will  show  a  his- 
torical collection  of  apparatus.  The  Bavarian,  and  proDa- 
bly  the  English  governments,  as  well  as  a  large  number 
of  private  firms,  will  send  examples  of  the  latest  forms  of 
apparatus.  Siemens  iv:  Ilalske's  exchange  instrument, 
which  works  a  number  of  typewriters  from  a  central  sta- 
tion, will  he  shown  and  also  Mix  &  Genest's  telephone 
automaton.  S[iecial  rooms  will  be  provided  containing 
telephones  connected  with  concert  halls  in  Frankfort, 
Wiesbaden  and  Munich  The  electrochemical  section 
will  contain  exhibits  from  fourteen  firms.  Among  other 
processes  one  for  obtaining  pure  copper  from  its  ores  will 
be  shown.  'I'lie  Aluminum  company  of  Neuhausen  will 
have  a  good  show  of  specimens  of  aluminum  anti  its 
alloys.  Among  the  exhibits  in  the  medical  section  will  be 
the  arrangement  adopted  by  Hertz  in  his  researches  on 
the  nature  of  electricity,  and  numerous  specimens  of 
laboratory  apparatus,  sent  both  by  scientific  institutions 
and  by  private  firms.  Twenty-two  firms  are  sending  dyna- 
mO'.  Some  6oo-horsc  power  dynnmos,  the  largest 
hitherto  built  in  Germany,  arc  to  be  Included.  A  large 
number  of  alternators  will  be  shown  and  methods  of  trans- 
mitting power  by  the  alternating  current  will  be  illustrated, 
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About  500-horse  power  are  to  be  transmitted  to  the  exhibi- 
tion by  electricity.  Of  this  total  lOO-horse  power  are  to 
be  brought  from  the  Palmengarten,  lOO  horse  power  from 
Oflenbach,  and  300-horse  power  from  Lauffen-on-Neckar, 
100  miles  away.  At  a  conference  recently  held  at  Munich, 
between  the  Allgemeine  Elektricitaets  Gesellschafl,  the 
Maschinenfabrik  Oerlikon  and  the  LaufTen  Cement  Works 
satisfactory  arrangements  were  concluded  with  regard  to 
the  division  of  the  cost  of  this  transmission.  The  carrying 
out  of  the  scheme  only  depends  now  upon  the  action  of  the 
German  pos:al  authorities,  who  have  been  asked  by  the 
joint  committee  of  the  three  firms  to  lend  the  necessary 
telegraph  posts  and  fittings.  There  will  be  also  six  batteries 
of  accumulators  capable  of  furnishing  400-horse  power. 
In  the  distribution  room  a  large  collection  of  apparatus 
will  hi  in  use.  S  emens  Brothers  are  laying  down  a  cable 
to  carry  a  current  at  a  pressure  of  20,000  volts.  In  this 
room  the  current  will  be  supplied  to  the  lighting  and  power 
mains.  Electric  motors  will  drive  five  pumps,  taking  in  all 
250-horse  power,  to  supply  water  from  the  river  Main  to 
the  exhibition.  Power  from  the  same  source  will  also  be 
used  to  work  a  fire  engine,  a  glow  lamp  factory,  a  mill,  and 
mining  machinery.  In  the  installation  apparatus  room 
75  firms  are  represented. 


Personal  Mention. 


Dr.  George  L  Ausi'moi  the  J^/c'cfric 7^ai7wav  Adocr/ise?-, 
Boston,  was  in  Chicago  last  week. 

Col.  W.  A.  Sheldon,  of  the  Schuyler  Electric  company, 
was  in  Chicago  the  first  of  the  week. 

Messrs.  Shurtz  &  Cannou  of  Portland,  Oregon,  are 
among  the  late  Western  visitors  to  Chicago. 

H.  H.  Walter,  general  manager  of  the  Card  Electric 
Motor  &  Dynamo  company  of  Cincinnati,  was  in  Chicago 
last  week. 

F.  H.  Soden  has  been  appointed  consulting  electrician 
to  D.  H.  Burnham,  chief  of  construction  of  the  World's 
Fair.  Mr  Soden  is  an  experienced  engineer,  and  comes 
to  his  new  position  well  equipped  for  the  work. 

D.  B.  Dean,  manager  of  the  Chicago  office  of  the  /lAr- 
trical  Review,  has  resigned  to  accept  a  position  with  the 
Electric  Merchandise  company  of  Chicago.  During  Mr. 
Dean's  connection  with  the  Electrical  Review  he  has 
gained  many  friends  in  the  electrical  fraternity,  who  will 
congratulate  him  upon  his  advancement. 


Business  Mention. 

A.  H.  Zenner  of  Omiha,  Neb.,  now  represents  the 
Electrical  Supply  company  of  Ctiicago,  in  Iowa,  Nebraska, 
Kansas,  and  South  Dakota.     -' 

The  firm  of  Little.  McDonald  &  Co  ,  Buffalo,  has  been 
succeeded  by  F.  P.  Little  &  Co.  F.  P.  Little,  S.  F. 
Eagan  and  P.  P.  Miller  comprise  the  new  firm. 

W  R.  Mason,  general  manager,  will  represent  the  Elec- 
tric Merchandise  company  of  Chicago  at  the  convention  of 
the  National  Electric  Light  association  at  Providence. 

The  business  heretofore  conducted  by  Foree  Bain,  Chi- 
cago, will  be  continued  by  the  Bain  Electric  Manufactur- 
ing company  with  increased  facilities,  at  the  new  factory, 
47  and  49  South  Jefferson  street.  Foree  Bain  is  president 
and  engineer. 

The  Thomson-Houstoa  Electric  company  has  just  issued 
its  general  catalogue,  which  is  one  of  the  most  elaborate 
ever  published  by  an  electrical  company.  It  is  published 
in  book  form,  and  the  letter  press  and  paper  are  all  that 
could  be  desired.  The  volume  is  elaborately  illustrated 
with  cuts  of  Thomson  Houston  lighting  and  railway 
apparatus. 

The  board  of  directors  of  the  Standard  Underground 
Cable  company  of  Pittsburg,  last  week  organized  by  elect- 
ing Joseph  W.  Marsh  as  vice-president  and  general  mana- 
ger; Frank  A.  Rinehart  as  s  cretary  and  treasurer,  and 
Oscar  R.  Ebel  as  auditor.  An  executive  committee  was 
also  created,  consisting  of  John  H  Dalzell,  Mark  W.  Wat- 
son and  Robert  Pitcairn,  the  president  or  vice-president  be- 
ing ex-officio  members. 

Now  that  Sunbeam  lamps  can  be  furnished  promptly  in 
(|uantities  the  Electrical  Supply  company  of  Chicago  is 
finding  a  marked  increase  in  the  demand  for  these  lamps. 
While  the  Sunbeam  factory  facilities  were  insufficient,  a 
great  many  orders  were  necessarily  lost,  which  are  now 
being  replaced.  The  FJectrical  Supply  company  is  receiv- 
ing satisfactory  reports  from  the  Sunbeam  lamps  which  are 
now  in  use  in  all  parts  of  the  country. 

The  Northwestern  Electric  Specialty  company  has  a  line 
of  devices  to  which  it  desires  to  call  the  attention  of  the 
trade,  including  wood  pushbuttons,  wall  sockets,  horseshoe 
cut-outs,  oak  and  locust  pins  and  brackets;  also  a  large  and 
complete  line  of  the  latest  and  most  approved  styles  of 
iron  brackets  for  electric  light  work  Correspondence  or  a 
personal  call  at  the  office  of  the  company,  at  1017  Chamber 
of  Commerce  building,  Chicago,  is  cordially  solicited  by 
the  manager,  (Jeorge  L.  Kirkham. 

Charles  E.  Scott,  treasurer  of  the  Bristol  (Pa.)  Electric 
Light  &  Power  company,  says  in  the  course  of  a  letter  dated 
Janu.'iry  29.  to  Holmes,  Booth  iV  Ilaydensof  New  York: 
"All  our  K,  IV.  lines  withstood  the  storm  of  Saturday 
night.  In  two  instances  lelephone  wires  rested  across  the 
mains  without  short-circuiting  us,  and  a  number  of  such 
wires  depended  from  our  lines  to  the  ground  without  show- 
ing any  ground  at  the  station.  In  fact,  we  have  never  had 
a  break  or  ground  on  your  wire,  and  hope  that  we  never 
may." 

At  the  annual  meeting  of  the  Crocker*Wheelcr  Electric 
Motor  company  of  New  York,  held  on  Jan.  7,  the  follow- 
ing officers  and  directors  were  elected  for  the  ensuing  year: 


S.  S.  Wheeler,  president;  F.  B.  Crocker,  vice-president; 
H .  H .  Crocker,  treasurer ;  directors,  R.  N .  Peterson , 
A.  F.  Iliggins.  Wm.  B.  Baldwin,  A  K-  Sloan,  David 
Crocker  The  annual  sworn  statement  showed  a  full  capi 
tal  of  $100,000.  while  the  total  indebtedness  was  less  than 
f  9,000,  consisting  only  of  the  ordinary  open  monthly  ac- 
counts. The  statement  showed  that  the  business  of  the 
company  had  about  doubled  during  each  quarter  year. 

Interior  Conduit  &;  Insulation  company.  New  York, 
has  just  compiled  specifications  for  the  purpose  of  enabling 
architects,  buildirs  and  other  usars  of  conduits  to  in- 
telligently comprehend  the  many  advantages  of  the  system 
and  to  enable  them  to  call  for  bids  -.ipon  their  work,  with 
the  full  assurance  that  they  will  secure  all  the  advantages 
of  this  system.  The  company  requests  all  to  whom  the 
specifications  are  sent  in  the  interest  of  themselves  and 
their  clients  to  mike  no  changes  in  the  specifications 
without  the  courtesy  of  an  inquiry  as  to  what  the  effect 
will  be.  Assurance  is  given  that  the  Interior  Conduit  & 
Insulation  company  will  either  approve  the  changes  sug- 
gested, or  give  convincing  reasons  for  not  doing  so. 

A  new  switch  with  porcelain  base,  and  composition  cap 
will  be  placed  on  the  market  by  the  Great  Western  Elec- 
tric Supply  company  of  Chicago.  Simplicity,  durability 
and  cheapness,  are  the  special  points  claimed  for  the  de- 
vice. A  new  trolley  wheel  made  of  aluminum  and  a  secret 
composition  will  be  introduced  by  the  company.  It 
weighs  but  about  one-third  as  much  as  brass,  neither  oxi- 
dizes nor  corrodes,  and  its  durability  and  cheapness,  it  is 
said,  will  commend  it  to  the  usage  of  all  electric  roads. 
The  celebrated  fuse  wire  of  the  Massachusetts  Electrical 
Manufacturing  company  is  controlled  exclusively  in  the 
West  by  the  Great  Western  Electric  Supply  company  of 
Chicago.  Every  ounce  of  th's  wire  is  tested  before  leaving 
the  factory,  and  a  written  guarantee  is  furnished  as  to  its 
carrying  capacity.  The  company  reports  a  very  large  sale 
for  this  wire  during  the  past  month.  The  well  known  K 
Iv.  and  underwriters'  wire  of  Holmes,  Booth  &  Haydens 
are  handled  by  the  Great  Western  Electric  Supply  company 
of  Chicago,  who  probably  carry  a  stock  of  it  larger  than 
any  other  concern  in  the  country,  e.'icep:  ihe  manufacturers. 

Two  loo-horse  power  tandem  compound  Ball  engines, 
manufactured  by  the  Ball  Engine  company  of  Erie,  Pa., 
are  furnishing  power  for  the  new  Columbia  Electric  Light 
company  at  the  Columbia  avenue  station,  Philadelphia  J. 
W.  Parker,  Philadelphia  agent  of  the  Ball  Engine  company, 
furnished  the  engines.  The  Ball  company  has  shipped  two 
150  horsepower  tandem  compound  engines  to  the  Silver 
Bow  Electric  Light  company  of  Bulte,  Mont.  The  mag- 
nificent new  Arcade  building  at  Cleveland,  O.,  has  its  own 
electric  light  plant,  which  is  operated  by  two  100  and  one 
1 50  horse  power  Ball  engines  The  Johnson  company  of 
Johnstown,  Pa.,  has  just  ordered  five  60-horse  power  Ball 
engines  to  be  used  in  connection  with  the  large  electric 
welding  plant  now  being  put  in  its  extensive  works  The 
five  150-horse  power  tandem  Ball  compound  engines  to 
the  Southern  Railway  company  of  St.  Louis,  Mo.,  have 
given  such  such  excellent  satisfaction  that  Superintendent 
Harris  of  thit  road  has  given  his  order  for  two  more  of  the 
same  size  and  style.  The  Central  Passenger  Railway  com- 
pany of  Louisville,  Ky.,  now  using  six  150  horse  power 
high  speed  Bill  engines  has  decided  to  increase  its  power 
plant,  and  has  just  sent  in  an  order  for  four  more  engines 
of  the  same  size  and  style. 


Electrical  Patents. 

Issued  February  5,   1891. 

445,53s.  Elec:ric  Signiling  D.;vice.  Samuel  J.  Burrell 
and  William  H.  Markland,  Brooklyn,  N.  Y. 

445,542.  Secondiry  Battery.  Henry  T.  Cheswright,  Car- 
cassonne, France. 

445.545-  Non-Interj«ence  Signal  Box.  Moses  G.  Crane, 
Newton,  Mass. 

445,546  Electric  Arc  Limp.  James  W.  Eaton,  New 
York,  N.  Y. 

A  magnet  having  a  differentially-wound  coil,  one 
coil  being  in  the  main  circuit  of  the  lamp  and  the  other 
in  a  high  resistance  shunt  of  said  main  circuit,  and  a 
pivoted  armature  and  contact  point  which  are  placed 
in  a  low  resistance  shunt  of  the  main  current. 

445,549.  ^Isst  Arm  for  Electric  Lights.  George  Fitch, 
Sharpsburg,  Pa. 

445,564.  Automatic  Circuit-Closing  Device  for  Railroad 
Signals.  Irvin  W.  Loy  and  Richard  O'Toole,  Me- 
chanicstown,  Md. 

445.583.  Rolling  Stock  for  Tramways  or  Railivays.  C. 
Zipernowsky,  Buda  Pesth,  Austria- Hungary. 

445  594.  Electric  Conductor  Support.  Charles  Foster 
and  William  li.  Bevis,  Cincinnati,  Ohio. 

The  invention  consists  of  a  clamp  adapted  to  em-- 
brace  and  hold  the  conductor,  in  conjunction  with 
other  connecting  and  supporting  parts. 

445.593.  Wire  Covering  Machine.  John  McCahey,  Prov- 
idence, R.  I. 

445.623-  Electric  Motor.  Francis  J.  Patten,  New  York, 
N.  Y. 

The  invention  and  its  operation  is  based  upon  the 
principle  combining  two  motors  in  one  and  connecting 
their  circuits  in  such  a  way  to  the  same  or  independent 
sources  of  energy  that  one  machine  and  its  circuits  is 
operated  by  the  sucessive  positive  impulses  emanating 
from  one  source  of  energy,  and  the  other  is  actuated 
by  the  corresponding  negative  impulses  from  another 
source  of  energy,  both  of  which  are  supplied  from  a 
common  source. 

445  624.  Electric  Motor.  Francis  J.  Patten,  New  York, 
N.  Y. 

"Claim  5.  An  alternating  current  motor  having  two 
separate  armatures  secured  to  common  spindle  and  in- 
dependent field  magnets  for  each  of  said  armatures,  the 


exciting   circuits  of   said  armature  and  field   magnets 

being  connected  in  series   multiple  to  the  same  source 

of  alternating  current  supply." 
445,634.     Contact  Device  for  Electric  Railways     Edward 

M.  Bentley,  New  York,  N.  Y. 
445,636.       Electrical    Medical    Apparatus.     Josephus    C. 

Chambers,  Detroit,  i\Hch. 
445,64s.      Apparatus    for    Electric     Branding.     William 

Canneli,  Hartford,  Conn. 

445.653-  Electric  Semaphore.  Frederick  Stitzel  and 
Charles  Weinedel,  Louisville,  Ky 

"Claim  4.  In  a  semaphore,  the  combination,  with 
a  shaft,  a  signal  blade  and  a  weighted  arm  secured  to 
said  shaft,  of  an  electro  magnet  and  a  pivo'.ed  lever 
controlled  by  said  magnet,  with  which  the  weighted 
arm  is  adapted  to  engage  to  limit  its  movement." 

445.654-  Regulator  for  Electrically-Propelled  Yehicles. 
Sidney  H.  Short,  Cleveland,  Ohio. 

445,674.  Electric  Railway.  Rudolph  M.  Hunter,  Phila- 
delphia, Pa. 

445.686.  Cut-Out  for  Incandescent  Lamps.  Turner  D. 
Bottome,  Hoosick,   N.  Y. 

445.687.  A  Symmetrical  Electrical  Resistance.  Turner 
D.  Bottome,  Hoosick,  N.  Y. 

445. 6SS.  Incandescent  Electric  Lamp.  Turner  D.  Bot- 
tome, Hoosick,  N.  Y. 

445  715-  Autographic  Te'egraph.  Harry  Eiheridge 
Pittsburg,  Pa. 

445.716.     Automatic  Switch  for  Autographic  Telegraphs. 

Harry  Etheridge,  Pittsburg.  Pa. 
445,721.       Telephone    B  )x    or    Cabinet.     Benjamin    A. 

Stevens.  Toledo,  Ohio. 

445.724  Electric  Arc  Limp.  Otis  C.  White,  Worcester 
Mass. 

445,727.  Electric  Gas  Lighting  Apparatus.  Henry  H. 
Cutler,  Newton,  Mass 

415,72s  Electric  Gis  Lighter.  H.  H.  Cutler,  Newton. 
Mass. 

445.741.  Elec.ric  Motor  SA'itch.  Franklin  A.  Weller, 
Boston,  Mass. 

445.751-  Electric  Wire  Connector.  John  W.  Hoffman 
Pullman,  111. 

The  invention  relates  to  electric  wires  which  are  used 
in  lighting  railway  trains  between  the  cars,  and  con- 
sis'-s  in  certain  devices  whereby  such  connections  are 
conveniently  made. 

445,752.  Electric  Switch  John  W.  Hoffman,  Chicaeo 
111.  ^ 

The  invention  provides  a  switch  for  electric  lighting 
and  like  purpose,  which  will  prevent  sparking  and 
which  shall  be  efficient  in  action  and  simple  in  con- 
struction. 

445.770  Method   of  Electric   Soldering  and  Cementing. 
Mark  W.  Dewey,  Syracuse,  N.  Y. 

445.771  Apparatus  for  Soldering  and  Cementing  Cans 
by  Electricity.     Mark  W.  Dewey,  Syracuse,  N.  Y, 

"Claim  r.  In  an  electric  soldering  or  cementing 
apparatus  for  cans,  a  movable  or  rotatable  soldering 
tool  and  an  electric  heating  conductor  in  close  pro.C- 
imity  or  contiguous  to  the  tool." 

445.773.  Electrical  Station  Indicator.  Edwin  S.  Ely, 
Chicago,  111. 

445,790.     Insulator.    Henry  D   Winton,  Wellesley,  Mas?, 
445.795-     Successive      Non-interference      Signal      Box. 
Frederick  W.  Cole,  Newton,  Mass. 

445,796  Electric  Visual  Indicator.  Frederick  W.Cole, 
Newton,  Mass. 

445.797.  Repeater.     Frederick  W.  Cole,  Newton,  Mass. 

445.798.  Successive  Non  Interference  Signal  Box. 
Frederick  W   Cole,  Newton,  Mass. 

445.799  Non-interference  Signal  Bos.  Frederick  W. 
Cole,  Newton,  Mass. 

445.800.  Successive  Non  Interference  Signal  Box.  Fred- 
erick W.  Cole,  Newton,  Mass. 

445.801.  Successive  Non  Interference  Signal  Box.  Fred- 
erick W.  Cole,  Newton,  Mass. 

445. S02.  Successive  Noninterference  Signal  Box.  Fred- 
erick W.  Cole,  Newton,  Mass. 

445,822.  Electric  CutOut.  George  A.  Scott,  New  York 
N.  V. 

445,841.  Coupling  for  the  Trolley  Wires  of  Electric  Kail- 
ways.     Sidney  II.  Short,  Cleveland,  Ohio. 

445,860.  Apparatus  for  Testing  Metal  Pieces  Louis 
de  Place,  Angers,  France. 

445,872.     Electrode  for  Secondary  Batteries.     Sidney  H. 

Barrett,  Springfield,  Mass. 
445. 903'     Keel  for  Raising  and  Lowering  Electric  Lamps. 

John  T.  Roberts,  Fort  Scott,  Kan. 

445.906.  Dynamo  Electric  Machine.  Cad  J.  Schwarze, 
Brooklyn,  N.  Y. 

445.907.  Starting  Device  for  Electric  Motors.  Edward 
r.  Sharp,  Boston,  Mass 

445.908.  Trolley  Wire  Holder.  Edward  P.  Sharp,  Bos- 
ton, Mass. 

445,930.  Automatic  I'ire  Alarm.  John  B.  Deen.  Louis- 
ville, Ky. 

445,031.  Electric  Fire  Indicator.  Thomas  R,  Douse, 
London,  England. 

445.952.  Electric  Railway.  Rudolph  M.  Hunter,  Phila- 
delphia, Pa. 

445.954-  Electric  Car  Lighting.  Lfnwood  F.  Jordan, 
Somerville,  Mass. 

445.957-  Electric  Switch.  George  R.  Lean,  Boston 
Mass. 
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^OUliHB  P.  PHIuJfS,  Ptesident.  ^       W.  H.  Sawtee,  Bco'y  and  Electridao. 

AMEUICAIT  ELECTRICAL  WOUKS, 

providence;  R.  I. 

Manufacturers  of  Patent  Finished 

ELEOTRIOJEilGHT^lRE, 

%  Magnet  Wire,  Office  and  Annunciator  Wire,  Rubber  Covered 
■  Wire,  Lead  Encased  Wire,  Telephone  and 

Incandescent  Cords. 

FARADAY^CABLES. 

NewVork  OfficeflO  Cortlandt  Street, 

THE  ^"Cl-i-^X^Zr"  T77"IZ^E, 

Insulation  Guaranteed  Wherever  Used,  Aerial,  Underground  or  Submarine. 


In  alerter  from  the  INSPECTOR  of  the  Boston  Fire  Underwriters' Union,  under  date  of  March  39, 
1886.  he  says:    "A  Thoroughly  Reliable  and  Desirable  Wire  in  Epery  Respect." 

The  robber  need  In  Insalating  our  wires  and  cables  Is  specially  chemically  prepared,  and  is  guar- 
anteed to  be  walefp"»of,  and  will  not  deteriorate,  oxidize  or  crack,  and  w  11  remain  flexible  in  extreme 
cold  wea'h-r  and  not  affected  by  heat.  The  Insalatlon  ie  protected  from  mechanical  injury  by  one  or 
more  braids  and  thewhole  slicked  with  Clark'a  Patent  Componod,  which  ie  water,  oi'.  acid  t.nd  lo  a 
verv  great  ex'ent.  firw-proof  Our  iasulation  will  prove  durable  when  all  others  fail.  W'e  are  prepared 
to  fnrnlsh  single  Wires  of  all  gauges  and  diameter  of  insulation  for  Telegraph,  Telephone  and 
Electric  Lights  from  stock.     Cables  made  to  order, 

EASTERN  ELECTRIC  CABLE  COMPANY, 

61  and  63  Hampshire  Street,  Boston,  I*Iass. 

HBNKT  A.  CL4RE,  General  Maiagfr.  HEKBERT  H.  ECSTIS,  Electrician. 


JAMES  LEFFEL  WATER  WHEELS 

Built   by  the 

JAMES  LEFFEL  tc  CO. 


UPRIGHT   AND   HORIZONTAL, 

FOR 

Electric,  Mining  and  Manufacturing 

Easy  working  gates.  High  percentage  and  even 
speed  at  full  and  part  capacity.  &iuaUj-  adapted  to 
high  and  low  heads.  Lar^e  number  of  sizes  and 
styles.     Send  for  descriptive  pamphlet  to 

THE  JAMES  LEFFEL  &  CO. 


SPRINGFIELD, 
OHIO. 


OR  110   LIBERTY   ST.. 
NEW   YORK  CITY 


MICA 


aUj  sizes 

AND 

QTIAXITLES 


For  Electrical  Parposes. 

eugme  munsell  &  go.. 

218  Water  St..  New  York. 


MAKE 

ANYTHING 
IN    BRASS 


Turner  Brass  Works 

•t  LA5ALI£  AVE 
CHICABO. 


Standard  Electrical  Test  Instruments. 

AMMETERS  AND  VOLTMETERS, 

For  Direct  and  AlterDatlngT  C'arrentr*. 


QUEEN'S  NEW  PORTABLE  TESTING  SETS. 

Aocnrately  Adjusted.     Prices,  S75.0O  to  91S5.00. 

Kepalred  and  Kecallhratctf. 

Bend  for  Catalogae  l-tj6  oE  Electrical  Test  InetramentB. 


QUEEN  &  CO.,  PHILADELPHIA, 


WILLARD    L.  CANDEE,  I  „     ,  „ 

H.DURANT  CHEKVEH.  (BoelneBs  MannBete, 


F.  CAZENOVK  JONES, 

hupt.  of  FdcLorleB 


TEC3EI  ira'T.Ein.pa'.A.Ticarij'.A.Xj 


INSULATED  WIRES  and  CABLES, 

ELECTRIC  LIGHT,  TELEPHONE  AND  TELEGRAPH, 


AKKIAL,      SUIIMAKINI!       AM>       UNDKH- 
OltOlINl)    HSIO. 

Awarded  a  Gold  Medal  at  Iho  Paris  Exposition. 

BOI.K  uANUFA(rTi)Kr',nB  OP 

CANDEE  AERIAL  WIRES.      MANSON 

PROTECTING  TAPE.     OKONITE 

WATERPROOF  TAPE. 

BBANrHKS:     ChWiiKo,    riilla«Ic1phln,  «o»t«ni.  Hun  rninrlHro.  <'lMrliiniitl,  LoiitBviUe, 


*.o'''^: 


fmAOC  MARK 


CEORCE  CUTTER, 

ELECTRIC  SPECIALTIES, 


333  The  Rookery, 


Will  present  his  many- 
new  Appliances  in  this 
space  from  week  to  week. 
Home  very  good  ones  now 
ready  for  the  market, 
such  as 


Gutter''s  Street  Hood 

For  Incandescent  Lighting.         NEATEST  -  SIMPLEST  —  STRONGEST. 

irrlte  for  Circular  and  Prices. 

EDISON  LAMPS  REDUCED  TO  44  GTS. 

16  CANDLE  POWER  LAMPS. 

Lots  of  2-5  to  150  , 44  cents  each. 

Lots  of  150  to  500 42  cents  each. 

Lots  of  500 40  cents  each. 

Other  sizes  In  proportion.     All  sizes  in  stock,  with  bases 

to  fit  any  make  of  lamps  or  sockets. 

FtUl  Line  OKOSITE  WIRES  in  Stock.    Safest  and  best  wire  made. 

Full  Line  of  Edison  Sockets  and  Appliances. 

CINCINNATI, 
OHIO. 


STANDARD  ELECTRICAL  WORKS, 


Miii\  M  Miiil  Till  Co., 

H.  H.  HIPWELL,  Prop. 

Mlrs.  Of  Electric  Specialties  of  Every  Variety, 

TOOLS.  DIES,  Etc. 

St.,  ■  ■  AlleghcDj,  Pa, 


SYNOVIAL  DYNAMO  OIL 

SECOND  TO  NONE. 

Free  from  gnm  or  aclde.    By  reflltering  can  be 
used  continually.    Adooted  by  the  laxgeet  Elec- 
tric Plants  of  tlie  West. 
S.  TAUSSIG,  Agt.,    45  River  St.,  Chicago. 

Write  for  Prices  and  Samples. 


AMERICAN  INSTITUTE  EXHIDITION 1890 


MASON^S  BATTERIES 


AWARDED   A   MEDAL. 


SENU  FOB  ILLU»THATEU  €ATALO<;iIK  16i>l. 


JAMES  H.  MASON,  .iL^^A!?^. 


.BROOKLYN,  N.Y. 


JEWELL  BELTING  CO.,"'^crN°N"°- 

Manufacturers  of  SHORT  LAP,  PURE  OAK  LEATHER  BELTING. 

Oop  llKht   Double   Dynamo   Belts  are   always  made  from  oenten  of  whole 
hides  extra  stretched. 

f     W.  H.  SALISBURY  &  CO.,  ChlcsBO,  HI. 
I     A.  H.  QARDINEH  CO.,  MUwnnkee,  Wis. 
I     TODD  &  STANLEY  CO.,  St.  Loulo,  Mo. 
ENGLISH,  MORSE  &  CO.,  Kantas  City,  Mo. 

(  Malu  Bcaee,  iDdtanapoUB, 
E.  C.ATKINS  JtCO.,^  Branch  House,  Memphis,  Tenn. 

"  "       Chattanooga,  Tonn. 


Tr^TXIST'EIilT    ,A.a-BlTTS  : 


INCANDESCENT  LAMPS. 

so    TO     XIO     "VOIjTJS. 

TO  FIT  STANDARD  SOCKETS. 


THE  BUCKEYE  ELECTRIC  CO., 

P.O.  Box  123,      CLEVELAND,  OHIO. 


WRITE  FOR  CIRCULAR. 


CHICAGO  OFFICE,  182  Jacl'son  Street. 


CROCKER-WHEELER 

PERFECTED  MOTORS. 


Very  Slow  Simm-iI-FuH  rower-l'r 

Fortpa    VlolilH,     Lt-t    Into    iljif*.-     Silf  OIlliiK 


K«-tc)iliitlun 
rtPd    VlolilH,     Lt-t    Into    iljif*.-     Sil 
Iioarln»rH-Solf-C«nterln«:  n.-arink'n    All 
SI/.OH    Hotli  Arciind  Iiioiiinl»'H«'»»iil- 
—  For  All  row«!r  I'liriiowrM. 

Acknowkt(lB«il  by  llio  Loatllnir  Munurnclurlna  ComiintiloH  lo  Im 

THE  MOST  PERFECT  MOTOR  MADE. 

Etilmatet  and  Plans  Furnished  lor  Electric  Power  Equip* 
mont. 

coltlUfiSl'ONDKNUK    INVITKD. 

430-432  WEST  14TH  St.,  NEW  YORK 

r.  U.  CIKH'KICH, 
VIrn  I'runl. 
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Established  in  1861. 

E.  BT^GGOT, 

WHOLESALE  AND  RETAIL  DEALER  IN 

ELECTROLIERS, 

COMBINATION 

GAS  AHD  IliSCTHIC 

FIXTURES. 

ELECTRIC  AND  GAS  GLOBES, 
SHADES,  Etc.,  Etc., 

171  E.  ADAMS  STREET, 
CHICAGO. 


-BRANCH  BTOBB- 


2t34  Michigan  Avenue. 


ELECTRIC        "^-  Mclaughlin. 

pail  li/AV   l*^6*rs*  Experience. 

I  I  OUT  A  Pioneer  in  the  BnelnesB. 

DAU/CD      Repairs  aod  Parts  lor  all 
AND  rUWtn.  Sjeteme. 


48,  50  and  52  NOBTU  CI^IXTON  ST., 
CHICAGO,  ILL. 


INTBODUCmG  ENTIREIT  NEW  PRINCIPIES. 


Pat.  Mbt.  19, 18S9. 


THE  OLD  STYLE. 


THE  ACME  LINK  BELT 

]S  MADE  ONLY  BY  THE  '' 

Page  Belting  Company,  Concord,  N.  H. 

Branches:  Boston,  New  York, Chicago,  San 
Friuiciseo.  Al^^o,  manufacturers  of  all  tlie 
stHple  grades  of  Leatbev  Belting  and  Lacing. 
Send  for  Illustrated  Catalogue— a  valuable 
treatise  on  belting,  Free. 


Bii 


FOB  TBR 


Western  Electrician 

8I.OO. 


BLECKERT  &  NELSON, 

MANUPACTUEEES  OP 

Electric  Lip  and  Combination  Flitnies, 


We  make  a  epecialty  of  f  arnlsMo?  the  trade  with 
Electric  Brackets,  Electroliers,  Portables,  Com- 
blDation  Brackets,  sod  email  flxtnree  of  all  kinds. 
Being  manafactarere  we  can  give  lowest  prices. 

OFFICE  AND  FACTOET : 

85  and  87  FIFTH  AVENUE,  CHICAGO,  ILL. 

Send  for  New  Descriptive  Clrcnlars. 


THE  SHAWHAN  MACHINE  WORKS, 

BUILDERS  OF 

XiZ^XSCJI'Xl.XC;    'FLJSL.IlM'^TV.A.'Tr    3VX^70X<.S, 

DYNAMOS  AND  ELECTRICAL  APPLIANCES. 
Special  attention  Given  to  Bepairine  Electrical  Apparatus. 
CearlnK  and  Duplicate  Parts  Farnielied  for  all  Bailiray  Systems. 

195  Lamed  Street  West,      -      DETROIT,  MICH. 


CHICAGO  ELECTRIC  iVIFG.  CO., 

73  IT.  ,Tackson  St.f  Chicago.       J.  i>.  Claghortif  Mgr. 

Makers  of  all  kinds  of  ELECTRICAL  APPARATUS. 
FINE  INSTRUMENT  REPAIRS.       DEVELOPMENT  OF  NEW  INVENTIONS. 

Vulcanite Insnlatiner  Uaterlal  In  fillieets,  Bods,  Tnbcs,  CDTTOOBDBB. 


To  "Strangers  Within  Our  Gates": 

Call  in  and  go  out  to  lunch  with  ua  when  in 
town.  Incidentally  we  may  call  your  attention  to 
our  goods.  We  may  have  something  that  you  need 
—  Who  Knows  ?    If  you  buy.  O.K.;  if  not,  ditto. 

NORTHWESTERN  ELEGTRICAL  SPECIALTY  COMPANY, 


GEO.  L.  KIRKHAM,  Manager. 


1017  CHAMBER  OF  COMMERCE,  CHICAGO. 


RECULATIDN-DURABILITY 

km^n  SIMPLICJIY-SELF-CQNTMNED 


^^yftTANMWjMjS^ 


THE  JOHN  T.NOYE  MFC  CO.  BUFFALO.  N.Y. 


FAIRBANKS,  MORSE  ^  CO., 

St.  Louis,       Chicago,        Kansas  City,        Denver,        Omaha,       St.  Paul, 


Stilwell's  Patent  Live  Steam-Feed  Water  Purifier. 


Removes  all  Impurities. 

Entirely   prevents   SCALE    in   Steam 
Boilers.    Catalogue  on  application. 

STILWELL&BIERGBMF6.G0., 

DAYTON,  OHIO. 


VIA  THE  ERIE 

Is  the  way  yonr  tickets  to  Providence  shonld  read 
when  yon  ^  ffast  to  attend  the  Convention  in 
February.  By  this  route  you  can  secure  through 
Bleeping  cars  to  New  Yorh  from  Chicago,  ClDcin- 
nati  or  Cleveland.  The  Dining  Car  eervice  via 
this  line  is  operated  by  the  Pullman  Palace  Car 
Co.  Vestihale  Limited  Train  service  without 
extra  charge.  Call  on  or  write  the  Erie  Agents 
and  secure  their  rates  befoie  yon  decide  to  go  via 
any  other  route. 


HENRY  HUTTON, 

Consulting  and  Gontr&cting  Electrical  Eogineer. 

COMPLETE  ELECTRIC  LIGHT 

AND  FOWEB  PliANTS. 

MTNING  AND  SPECIAL  MACHINEKY. 

MANUFACTUBEBS'  AGENT. 


..OOZkiX.1 


T7f7-.A.S3 


BURLINGTON    ROUTE. 


But  One  Night  Chicago  to  Denver. 

'The  Burlington's  Number  One"  daily  vestibule 
express  leaves  Chicago  at  1;00  p.  m.  and  arrives 
at  Denver  at  6:30  p.  m.  the  nest  day.  Quicker 
time  than  by  any  other  route.  Direct  connection 
\vith  this  train  from  Peoria.  Additional  express 
trains,  making  as  quick  time  as  those  of  any 
other  road,  from  Obicago,  St.  Louis  and  Peoria  to 
St.  Paul,  Minneapolis,  Council  Bluffs,  Omaha, 
Cheyenne,  Denver,  Atchieon,  Kansas  City,  Hous- 
ton and  all  pointa  Weel,  Northwest  and  Southwest. 


NATIONAL  ELECTRIC   LIGHT 

ASSOCIATION. 

Providence,  Fejbruary  17  to  19, 1891. 

The  Convention  o£''this  association  will  be  held 
In  Providence,  R.  I.,  February  17  to  19,  for  which 
occasion  the  Michigan' Central  — '*The  Niagara 
Falls  Rout9"— will  make  a  rate  of  one  fare  snd 
one-thiid  for  the  round  trip,  on  the  certificate 
plan,  i.  e  ,  you  pay  twenty-two  dollars  Chicago  to 
Providence,  and  receive  a  cprtlflcate  which  will 
enable  you  to  purchase  a  return  ticket  at  seven 
dollars  and  thirty-five  cents. 

The  cost  of  &leepine-car  berth  each  way  will  he 
five  dollars  and  a  half,  between  Chicago  and 
Worceeter. 

These  rates  will  apply  to  delegates,  membera  of 
thpir  familiea,  or  fiienda  who  desire  to  accom- 
pany them. 

The  Chicago  delegation,  aftpr  a  careful  con- 
eiderat'on  of  the  advantages  offered  by  the  vari- 
ous lines,  hae  selected  the  Micbigan  Central,  and 
will  atari  from  Chicago  on  ihfir  North  Sbore 
Limited  Express,  leaving  at  12:ii0  noon,  bunday, 
February  15th,  which  train  la  due  to  arrive  In 
Providence  at  7 :35  oclock  the  next  afternoon . 

'I'he  service  on  this  train  la  unaurpasaed.  It  be- 
ing a  sol*d  vestibule  train  <  quipped  wi^h  buffat, 
library,  d'niog  and  aleepins  carp,  and  in  fact  every 
convenience  tha'  the  moft  exacting  traveler  could 
wish,  thu"  insuring  a  most  enjiyalile  trip. 

Delecates  from  Western  Cities  are  cor- 
dially invitee*  to  come  to  Chicago  to  join 
the  Chicag:"  Delegation. 

Certificatts  to  enable  yt  u  to  aecure  the  reduced 
rates  will  be  sent  to  you  upon  application  to  the 
underalgned. 

While  the  committee  are  very  anxious  to  have 
all  Western  delegaten  Join  them  and  go  on  thla 
train,  it  might  be  well  to  state  that  the  tlcketa  at 
this  rate  will  also  be  accepted  on  the  Fast  Atlan- 
tic Express  of  the  Michigan  Central,  which 
makes  through  connection  via  the  New  York 
Central  &  Hudson  River,  Boston  &  Albunv,  and 
New  York,  Providence  and  Boston  Rallroade,  ar- 
riving In  Providence  at  11  :i5  a.  m.  the  second  day. 

In  ordering  Bleephig  car  accommodations  state 
the  number  of  persons  in  your  party  and  number 
of  bertha  deeired.  Address, 

L.  D.  HEUSNER, 

Paaa.  and  Ticket  Agent  Michigan  Cent.  H.  R. 
«7  Clark  St..  CHICAMO^ILE. 


MAP  OF  THE   UNITED   STATES. 

A  large,  handsome  Map  of  the  United  States, 
mounted  and  suitable  for  office  or  home  use, 
is  issued  by  the  Burlington  route.  Copies  will 
be  given  free  when  it  can  be  done  without  ex- 
pense for  transmis  ^ion  ;  or  they  will  be  mailed  to 
any  address  on  receipt  of  six  cents  in  postage  by 
P.  S.  EusTiS,  Gen'l  Pass.  Agent  C.  B.  &  Q.  R. 
R.,  Chicago,  III. 


YOU  WILL  OBLIGE 

Both  Advertiser  and  Publisher  by 
mentioning  the  WESTERN  ELEC- 
TRICIAN when  writing  to  advertisers 


A  VICTORY  FOR  THE  WAGNER  VESTIBULE. 

TheWagner  Palace  Car  Company  has  juat  gained 
a  signal  victory  in  Its  controversy  with  the  Pull- 
man company  by  the  decision  just  rendered  (Jan. 
23, 1891)  by  Judges  Gresham  and  Blodgett  in  the 
United  Slates  Court  at  Chicago, 

The  motion  made  by  the  Pullman  company  to 
enjoin  the  Wagner  company  and  the  railroads 
operating  Wsgner  cars  from  the  use  of  vestibules 
la  denied,  and  the  Wagner  company  la  sustained 
on  every  point  it  hae  made  in  the  conteaf. 

This  decision  practically  disposea  of  the  litiga- 
tion, and  leaves  the  Wagner  company  a  clear  field 
in  which  to  demonptrate  the  superiority  claimed 
for  ita  perfected  veetibule  orer  other  vestibnllng 
devices. 


C.  B.  HOLMES,  WM .  C  NICHOLS, 

Preet.  &  Genl.  Mgr.         Secretary  &  Treasurer. 

G.  W.  GRIFFIN. 

Superintendent  of  Conetructlon. 


Hazelton 
Tripod 
Boiler. 


Is  the  quicl<est 
generator  of  steam, 
needs  less  repairs 
than  any  other,  and 
is  the  most  eco- 
nomical boiler  in 
use. 

ADDRESS 


Bazellon  \i)i  Eoikr  Co., 

170  TWENTY-SECOND  ST., 
CHICAGO,  ILL. 


HILL 

Clutch  Works, 

CLEVELAND,  O. 


EASTERN   OFFICE. 

ISCortlandtSt.,      -      NEW  VORE. 


Engineering  Onice:  M6  Franklin  St., 
BOSTON. 


CHICAGO: 
28  So.  Canal  St. 


MINNEAPOLIS: 
:!05  Kasota  BulIdiDg. 


KANSAS  CITY: 
1221  and  1223  Union  Aveniio. 

ELECTRIC  LIGHT  PLANTS 

Dosignod,  Eroctod  and  FurnlBbed, 

Send   for    new    Catalogue  Power 
Tranamlaston  Machinery. 


Februafy  14.  189I 
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TiTn'tfTTTintaM' 


VICTOR  TURBINE  WATER  WHEEL 

The  attention  of  ELECTRIC  COMPANIES  is  called  to  this  CEI.S* 
BRAXEO  WATER  WHEEL,  as  particularly  adapted  to  their  use. 
on  account  of  its  rema^rlcably  steady  motion,  bi&rli  Speed 
and  sfreat  Efficiency,  and  lar^^e  Capacity,  for  its  diameter, 
being  ilouble  the  Power  of  most  wheels  of  same  diameter.  It  is  used  by  a 
number  of  the  leading  electric  companies  with  great  satisfaction.  In  the  econom- 
ical use  of  water  it  is  without  an  an  equal,  producing  the  highest  per  cent,  of  use* 
ful  effect  s^uaranteed. 

StXD  FOB  CATALOOCE  AND  PARTICULARS. 

Our  Horizontal  "'Victor"  is  highly  recommended,  as  no  geai:;  are  required, 
and  it  can  be  belted  directly  to  dynamo. 

The  accompanying  engraving  represents  a  pair  of  12-inch  TDCXOR 
XURBI^iES  arranged  on  a  horizontal  shaft  with  Cast-Iron  Flume,  Draft 
Tubes,  End  Bearings  for  Shaft,  and  Driving  Pulleys  complete,  all  mounted  upon 
a  substantial  cast-iron  bed  plate.  The  entire  arrangement  is  very  complete  and 
strictly  first-class  in  every  particular.  We  are  now  prepared  to  furnish  Victor 
Turbines,  either  single  or  in  pairs  on  horizontal  shafts,  and  where  the  situation 
admits  of  their  use.  we  recommend  them. 

STILWELL  &  BIERCE  MFG.  CO.,  •  DAYTON,  OHIO. 


/^T    /^D1^     r^ADRON  CO.,    MAKERS  o^  HIGH -GRADE 


CowlesPcrbAlpmiim, 

$1.25  per  pound.  Qaality  guaranteed  equal 
10  any  on  Ihe  marfeet. 

5IANUFACTUKED  BT 

THE  COWLES  ELECTRIC 

Smelting  &  Aluminum  Co. 

I.OCIS.POBT,  S.  Y. 

Also  manufacturers  of  Cow1f8  Aluminum 
Bronze,  Cowles  Aluminum  Brass,  Cowles 
Silver  Bronze,  Cowles  SUicon  Bronze, 
Cowles  Aluminum  Iron  Ingots  and  Cast- 
ings.   Correspondence  Solicited. 


HARRISON  CONVEYOR 

FOR  HANDLING 

Grain,  Coal,  Tan  Bark,  Seeds,  Etc. 

Will  convev  all  kinds  of  ETain  without  njiiinj?. 
Will  curry  two  different  kinds  of  material  in  op- 
posite directions  at  the  same  time. 
Will  convey  One-Hundred  and  Fifty  Tons  of  Coal 

rer  hour.  Made  of  \\'  rou^tit  Iron  and  Steel.  Send  for 
llua.  Catal<ig.  BORDKN  dt  SEI^I^ECKCO., 
4:8  a.Dd  50  Ijabe  81..  Chlcaeo,  111. 


You  maae  a  miatabe  If  yoc  don't  buy  Electrical 

Supplies  from  J**.  &  F.,  fcleveland,  OMo. 

Send  for 

the  latest 

"liletof  Bargains 

for  Bell  Hangers" 

and  "rock  bottom  prices"  on 

Medical  Batteries. 

We  undersell  all. 

Address 

Ifletcher  &  Fletcher  Electric  Co.,  Cleveland,  O. 

Mention  this  paper  if  you  want  bottom  prices. 


WK.  8-  TURITEE. 


J.  L£STEB  WOODBBIDQE. 


mrOODBRIDGE  &  TURIffiSR^ 

Electrical  Engineers  and  Contractors. 

COaiPLETE  EttCIPlIBHT  OF  EI.ECTBIC  BAIIiWATS. 

Steam  Plants  for  Electric  Llgtit  and  Power.  Arc  and  Incandescent  Lights  Installed. 

Designs  and  Estimates  Submitted. 

"Z^  Oox-tla-ndt  Stx-eot.  KTo-ctr  TTor-ls.. 


One  1 5-liglit  50  Tolt  Dynamo 
One  25-liglit  50  TOlt  Dynamo 
One  50-light  50  Tolt  Dynamo 
One75-liglit  110  Tolt  Dynamo 
OnelOO-lightllOTolt  Dynamo 
One  150-light  llOTolt  Dynamo 
Including  Lamps  and  Holders. 


I.  W.  COLBURN  &  CO.. 

FITCHBURC,  MASS. 


^3x17-   J^XauiifAot-ixxrex-s   of  Z'-u.re   CSo'^-jper  ^Texaiiaex-ec?.  fox* 

Brnsh  Copper,  Comntator  Bars,  Copper  Wire,  Gear  Pinions,  Trolley  Wheels,  Bearings. 


General  Office  and  Faotory,  NORTH  EAST,  PA. 
Fastem  Sales  Office.  35  Broadway.  NEW  TORK. 


'Weatem  Sales  Office,  225  Dearborn  St.,  CHICAGO. 

North  Western  Sales  Agent.  G.  W-  W^UUams,  DETROIT.  MICH. 


THE 


SUNBEAM 


INCANDESCENT 
LAMP  CO. 

805  Chamber  of  Commerce,     -*^^-^' 


CHICAGO,  ILL. 


Manufacturers    of  THE    Lamp   tliat 
gives  more  liglit  than  any  other  for 

OME  DOLLAR 

expended  in  current. 


^"^^^'' 


SPECIAL  ANNOUNCEMENT. 

We  have  greatly  enlarged  our  Factory,  and  are  now  in  a 
position  to  fill  promptly  all  orders  that  may  be  given  us. 
SEEINQ  IS  BELIEVING. 


TRY  THE 


SUNBEAM. 
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C.  &  C.  ELECTRIC  MOTORS. 


The  only  motors  in  which  the  mag- 
netic circuit  forms  a  perfect  circle 
around  the  center  of  the  armature 
shaft,  thus  making  the  most  compact 
and  efficient  form  of  machine  that 
can  possibly  be  devised. 

One-eighth  H.  P.  to  fifty  H.  P.  in  stoclc. 

Over  10,000  Motors  in  actaal  operation. 


£^.^Kr  oxjt:f"Its. 


Electric  Blowers  for  Ship  Ventilation. 


Motors  for  Hoist  and 

Mining  Tramways. 


Equipment  ot  Machine  Shops,  Print- 
ing  Offices,  Factories  and  Entire 
Buildings  with  Electric  Power. 

HEW  EHGLAHD  OFFICE,  63  Oliver  St.,  BOSTOH.     PfflL&DELPBIA  OFFICE,  38  S,  Fonrth  St.     CfflCAGO  OFFICE,  Phoenix  BniWing. 

402  AND  404  GREENWICH  ST., 


0.  &  C.  ELECTRIC  MOTOR  CO.. 


We  quote  from  a  letter  received  from  a  well  known  expert,  regarding  recent  tests  of  the  leading 
weatherproof  wires  now  on  the  market. 

"We  have  tested  the  samples  of  wire  handed  us,  and  make  the  following  report,  the  size  of  the 
wire,  length  of  pieces,  and  the  immersion  being  exactly  the  same  in  all  particulars." 


RESISTANCE   OF    INSULATION. 


Sample.  On  Immersion . 
No.  i.       28,000          megohms. 

No.  2.  93          megohms. 

No.  3.  7         megohms. 

No.  4.  .46   megohms. 

No.  5.  3.5      megohms. 

No.  6.  2.8      megohms. 


After  24  hours. 

130,000  ohms. 
960,000  ohms. 
900,000  ohms. 

69,O0O  ohms. 

83,O0O  ohms. 
7,000  ohms. 


4S  hours. 

80,0O0  ohms. 

320,000  ohms. 

800,000  ohms. 

2,856  ohms. 

O  ohms. 

4,0OO  ohms. 


96  hours. 

27,586  ohms. 

IO,00O  ohms. 

500,000  ohms. 

I,600  ohms. 

O  ohms. 

1,666  ohms. 


144  hours. 

25,O0O  ohms. 

1 ,363  ohms. 

272,727  ohms. 

I,000  ohms. 

O  ohms. 

I,07l  ohms. 


Sample  No.  3  is  our  improved   weatherproof  wire,   and  we  guarantee   it  the  equal,   if  not  the 
superior,  of  any  other  wire  of  like  character.      Prices  on  application. 

WESTERN  ELECTRIC  CO.,  Chicago-New  York. 


The  New  American  Turbine  Water  Wheel. 


PAETIOULAELY  ADAPTED  TO  DRIVING 

ELECTRIC  LIGHT  AND  POWER  STATIONS, 

On  account  of  its  high  efficiency  at  all  stages  of  gate,  steadiness  of  motion  and 
easy  working  gate,  the  construction  of  which  makes  it  the  most  sensi- 
tive to  the  action  of  a  governor  of  any  wheel  on  the  market. 


SEND  FOR  CATALOGUE 


Illustrating  various  styles  ot  setting 
on  both  vertical  and  horizontal  shaft. 


THE  DAYTON  GLOBE  IRON  WORKS  CO., 


SUCCESSORS  TO 

STOUT,  miLLIS  &  TEJHFIiE, 


DAYTON,  O. 


DYNAMO  TENDERS'  HANDBOOK.-Bv  F.  B.  BADT. 

100  pagea;  70  iliQBtratlone  flexible  cloth  binding:  elzeof  type  page,  6x3  Inchee.  Designed  for 
Dynamo  Tenders  and  Linemen ;  Stationary  and  Marine  Engineers.  Jnet  the  book  lor  men  who  wish 
to  learn  how  to  operate  and  cure  for  electric  light  Installations.  The  only  book  of  the  kind  in  the 
Englieh  langnage.    Price,  postage  prepaid  to  any  address  in  the  United  Stales  or  Canada,  $1.00. 

Address  ELBOTRIOIAN  PUBLISHING  CO.,  6  Lakeside  Bldg^  Chictigo. 


ELECTRIC 
LIGHT 


SUPPLIES. 


The  Empire  City  Electric  Co., 

15  and   17  DEY  ST.,  NEW  YORK. 


SPEAKIN&  TUBES  M  WHISTLES, 

Oral,  Electric.   Pneumatic,  and  Mechanical 

ANNUNCIATORS  AND  BELLS. 
W.  R.  OSTRANDER  &  CO., 

2  r,  23  and  25  Ann  St.   New  York. 

Factory,  1461  and  1463  DeKaJb  Ave,  Brooklyn,  N.  Y. 
"  Send  for  New  Catalogue,  out  August  1st. 


MATERIAL.    -^/V^     WORKMANSHIP 

OF  THE.    BEST. 

BECK   AUTOMATIC    ENGINE. 


3;^      Taylor  Mf'g  Co.   Chambersburg,Pa.      ^. 

'^  Complete  Steam  Plants  a  Specialty^ 
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THE  EVANS  SYSTEM  OF  DRIVING  DYNAMOS 


Over  600  sets  of  Cones  in  use,  and  5,000  horse-power  being  transmitted  to  dynamos  by  our  system  of 
friction.  For  information  in  regard  to  Speed  Cones  send  for  catalogue  "C,"  and  for  particulars  of  our 
system  of  Driving  Dynamos  send  for  catalogue  "D."    Address, 

Hi  EVANS  FRICTION  CONE  CO.,  85  Water  St.,  BOSTON. 
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ST.  LOUIS  ELECTRICAL  SUPPLY  CO., 


403  NORTH  EIGHTH  STREET, 


ST.  LOmS,  MO. 


Kabirshaw,  Safety,  and  K.  K.  Wires;  Poles,  Oross-Arms,  Pins,  Brackets  and  Insulators. 
Electric  Railway  and  Electric  Lighting  Supplies  of  all  descriptions. 


^ 


# 


CABLES  OF  ALL  KINDS 

UNDERGROUND  CONDUCTORS. 

LEAD  COVERED  TELEPHONE  CABLES. 

WEATHERPROOF  AND  UNDERWRITERS'  LINE  WIRE. 

COPPER  AND  BRONZE  TROLLEY  WIRE. 

MAGNET  WIRE. 


MANUFACTURED  BY- 


JOHN  A.  ROEBLING  S  SONS  CO., 

■raESHNT-roixr,  i^-  j- 

Warehonse,  171  and  173  Lake  St.,  Chicago,  111. 

WE  ARE  HEADQUARTERS  IN  THE  WEST 


SEND  FOR  OUR  NEW  AND  COMPLETE  CATALOGUE. 


ZSlectrician  Publishing  Co.,  6  I«akeside  Bldg.,  Chicago,  111. 
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NEW  EDITIONS 


INCANDESCENT  WIRINC  HAND-BOOK 


AND 


DYNAMO  TENDERS'  HAND-BOOK, 


WITH  MOONLIGHT  SCHEDULE  FOR  1891, 


MAKE  YOUR  ORDERS  READ 

"NEW  edition: 


Our  Stock  of  all  Other  Electrical  Books  is  Full  and  Complete, 

and  Your  Orders  are  Solicited. 

ELECTRICIAN  PU8LISHINQ  CO.,  6  Lakeside  Building,  CHICAGO, 


February  14,  1891  WESTERN     ELECTRICIAN. 


IMMENSE   STOCK!! 
BOTTOM    PRICES!! 


Electrical  Supplies 


■OF  ALL  KINDS. 


THOMSON-HOUSTON 


403    dk:   405    SI^]LiE3"S"    SI" 


OUR    POIalCY: 


First  Class  Goods,  Small  Margins  and  Quick  Delivery. 

Grimshaw  White  Core, 
Holmes,  Booth  &  Hayden's  %  K." 
Underwriters'  Line  Wire  &  Mapet  Wires. 


FULL  LINE  OF  PORCELAIN  GOODS. 


"ELECTRIC  BLOCK",  smTyVTeet,  ST.  PADL,  MINN. 
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THE 


BUTLER  HARD  RUBBER  CO., 


33  nvioroor  Stroot,   KTo'vtv 

-POSSESS  SUPERIOR  AI>TAIVTA6£S  IN  THE  aiANUFACTCRE  OF 


Especially  in  articles  adapted  to  electrical  industries,  havitig  obtained  the  sole^Hght  to  manufacture  SARD 
JB  VBBEB  under  the  valuable  I'atents  granted  to  WILLIAM  KIEL, 

All  operations  of  saiving,  cutting,  turning  and  polishing  our  new  standards  of 

5&  U  p  p  ^r  D  ^\  ^\  A  M  ^\  TP  \M  E9  I  |U  ^\  can  be  performed  with  a  large  reduction  in  the  "wear  and  tear  of  tools,  and  considerable  saving  of  labor. 
**  ■  ■  ^  ^  ■  f  ■»  ^^  "^  ^*  ■  "  "^  ■  **  ■*  ■  ■"  ^^  Our  new  standards  are  of  a  richer  black  throughout,  not  subject  to  change  in  color,  are  tougher  and 
more  flexible,  do  not  become  brittle  -with  age,  and  have  been  tested  and  approved  by  the  leading  electrical  companies  of  the  United  States.  In  addition  to  these  ad- 
vantages, "we  also  offer  advantages  in  prices. 

THE  KIEL'S  PATENT  HARD  RUBBER  CELLS  FOR  STORAGE  AND  PRIMARY  BATTERIES 

still  remain  the  most  satisfactory  and   cheapest  in  the  market,  luieqiialed   for   strength,  durability,  insulation  and   resistance   to  acids. 

HARD  RUBBER  GOODS  OF  EVERT  DESCRIPTION  MANUFAGTURED. 

Correspondence  solicited  from  all  manufacturers  and  dealers  in  electrical  machinery  and  supplies. 

FOB  SAIiE  BT  THB  CEKTBAIi  BliECTBIC  CO.,  CHICAGO. 


THE  STANDARD  GARDON  CO., 


CLEVELAND, 
OHIO. 

Manufacturers  of  Electgjc  Lighi  Carbons  and  ^Battery  Material. 


TJiai-A  IBX-Tg^USiP    1867. 


FRANKLIN  S.  CARTER 

CHAS.  M.  WILKINS.         J- TRADING  AS 

E.  WARD  WILK 


ixfj...  .PARTRICK  &  CARTER  CO, 

MANUFACTURERS  OF   AND  DEALERS  IN  EVERY  DESCRIPTION  OF 

E>lectrical  ^Xipplie^. 

SOliE    PBOFBIETOB8    OF    THB 

NEW  PATENT  NEEDLE  ANNUNCIATORS,  WITH  GUEST  CALL  AND  FIRE  ALARM  SYSTEMS. 
We  make  a  Specialty  of  Supplies  for  Hotel  and  House  Vork.  125  S.  Second  St.,  Philadelphia,  Pa. 

Catalogues  and  Discount  Sheets  will  be  sent  to  those  in  the  trade  upon  receipt  of  app'ica'ion  and  business  card. 

Heisier  System  Long  Distance  Series 

INCANDESCENT   ELECTRIC   LIGHTING. 

UNEQUALED  FOR  DISTRIBUTION  OVER  WIDE  AREAS. 

"Awarded  the  Highest  Distinction,  a  Gold  Medal,  by  the  International  Jury 
at  the  Universal  Exposition,  Paris,  1889." 


Specially  adapted  for  Street,  Commercial,  and  General  Illumination  from  Central  Stations.  Plant  may  be  located 
where  power  can  be  secured  cbeapest,  even  if  miles  distant  from  the  Ligiiting  Station.  Safety,  Reliability,  and  Financial 
Success,  fully  demonstrated.  Plan  of  Wiring  the  Simplest,  Cheapest  and  most  Efficient.  Strictly  Series.  Noted  for  the 
Brilliancy  and  Beauty  of  the  Light.  Lamps  10  to  100  Candle  Power ;  Long  Life  without  Blackening.  Greatest  Production  of 
Candle  Power  per  Horse  Power.    Dynamo  Self-Contained  and  Perfectly  Automatic. 

HERD   FOB  CIBCITIiAB.  CORBEt^PONDESICE   !»OIiIGITED. 


DREXEL  BUILDING, 


ZSIaECTRIC  ImIGHT  CO., 

PHILADELPHIA,  PA. 


BALL 


Standard. 

Cross  Compound. 

Triple  Expansion. 

Tandem  Compound 


'cTo^^l^^  ENGINE 

SELLING  AGENTS: 

C.  R.  VINCENT  &  CO., 

15  Cortlandt  Street,  NEW  YORK. 


J.  W.   PARKER. 

38  So.  Fourth  Street.  PHILADELPHIA,  PA. 


COOLEY  &  VATEB, 

224  Washington  Avenue,  MINNEAPOLIS.  MINN. 

W.  B.  PEARSON, 

Room  403  Homo  Insurance  Building.  CHICAGO,  ILL 

wlLLfAMTT  BONNIER, 

618  New  York  Life  Insurance  Building, 
OMAHA,  NEB. 


ENGINES  for  Electric  Railways  and  Electric  Lighting. 

The  only  GOVERNOR  giving  ABSOLUTELY  the  Same  Speed  under  all  CHANGES  OF  LOAD  or  BOILER  PRESSURE. 


February  14,  1891 


WESTERN     ELECTRICIAN. 


(FACSIMILE)  "W.  V.   TELEGBAM. 

To  SOUTHERN  ELECTRICAL  SUPPLY  CO. 

823-  Locust  St.-  St.  Louis,  Mo. 
Ship  by  express  nine  thousand  feet  two  naught 
Okonite  feeder  wire  at  once. 

Dallas  Cons.  Trac.  R'y  Co. 

LARGE  STOCK  OF  ELECTRIC  LIGHT  SUPPLIES.  OtT  Prompt  Shipments. 


TRADE  MASK- 


Okonite  and  Candee 
Okonite  and  Manson 


YOUR  POWER. 
YOUR  BELTS. 
YOUR  MONEY. 

BY  COVERING  YOUR  PUUEVS  WITH 

SHULTZ  PATENT 
LEATHER  PULLEV  COVERING. 


MHlDElAPElEATriER- 

^=^  AND  Picker  Lemher- 

RPA-wnrc^- J  l'>*SammerSt.,Bostoii,aiaas.;  225  Pearl  St.,  New  York  City.      I    Oi     I  *.,!«.     Ua 
"'^'^^'"^- 1 1-MX.  Third  St.,  Philadelphia,  Pa.;  60  fl-.  Monroe  St.  Chicago.  |    Ol.   LOUIS)  MOi 


Barnes'  New  Sensitive  Drill 


Speed,  from  0  to  1600  revolutions  withoi 

This  new  sensitive  drill  embodies 
principles  not  found  in  other  tools  of 
its  class,  is  simpler  in  construction 
and  more  effective  in  operation  than 
anj'  sensitive  drill  in  the  market. 

The  speed  of  the  drill  spindle  can 
be  itiereased  or  diminished  in- 
stantlyt  or  the  motion  reversed 
without  stopping"  the  machine  or 
shifting  belts. 

Store  or  less  driving  potcer 
can  be  applied  to  the  drill  spindle,  as 
the  size  of  the  drill  or  the  nature  of 
the  work  may  demand. 

We  claim  for  this  drill  superiority 
both  in  simplicitj'  of  construction, 
which  renders  it  less  liable  to  derange- 


■ut  stopping  the  machine  or  shifting  beits.  -' 
ment,  and  in  effectiveness  of  opera- 
tion, on  account  of  the  variation  of 
speed  and  power  being  so  completely 
under  the  control  of  the  operator, 
whereby  all  the  adjustments  are  made 
with  the  least  possible  loss  of  time. 
It  is  smooth  and  almost  noiseless  in 
operation,  and  entirely  free  from  the 
vibratorj'  motion  commonly  found  in 
drills  of  this  class,  where  the  spindle 
is  driven  by  belt. 

Sold  subject  to  trial,  with  single  or 
multiple  spindle.    Send  for  Catalogue. 

W.  F.  &  Jno.  Barnes  Co, 

ROCKFORD,    ILL. 

Address,  No.  161  Ruby  Street. 


POND 


ENGINEERING  CO., 

ST.  LOUIS,  CHICAGO, 

KANSAS  CITY, 

OMAHA,  DALLAS,  TEX., 

SEATTLE,  WASH. 

ENGINES,  BOILERS,  ETC.,  FOR  DRIVING  DYNAMOS. 

COMPLETE  STEAM  PLANTS  CONTRACTED  FOR. 

ERECTED  READY  FOR  SERVICE. 

SPECIALTIES :— Armington  &  Sima  Engines,  Steel  Boilers,  Standard  Rocking  and  Sheffield 
Grates,  Lowe  Heater,  Hoppes  Purifier,  Pond  Separator,  Blake  Pamp,  Korting  Injector,  Etc. 

Send  to  the  Nearest  Office  for  Latest  Catalogue. 

Automatic  Switch  Co., 

No.  8  KEYSER  BUILDING. 


BALTIMORE,  MD.,D.S.  A. 


Mamfactnrers  of  tlie 


II 


AUTOMATIC  SWITCH. 


The  only  reliable  protector  to  the  Arma- 
ture of  an  Electric  Motor. 

Applicable  to  Constant  Potential  Motors 
of  all  sizes  and  patterns. 

8E^'D  FOB  CATALOGUE. 


ELECTRICAL  WORDS,  TERMS  \  PHRASES. 


656  Pages.    397  Illustrations.    Cloth  Binding. 

TMa  Dictionary  'scludes  close  upon  2.500  distinct  Words,  Terms  or  Phrases.  Each 
of  the  great  classes  or  divisions  of  electrical  investigation  or  utilization  comes  under 
careful  and  exhaustive  treatment.  For  some  reaaona  it  deserves  rather  to  be 
called  an  EncyclopEedia  than  a  dictionary. 

The  Scheme  ol  Treatment  is  as  follows : 

Ist.  The  words,  terms  and  phrases  are  invariably  followed  by  a  short,  concise 
definition,  giving  the  sense  in  which  they  are  correctly  employed. 

3d.  A  general  statement  then  follows  of  the  Principles  ol  Electrical  Science  on 
which  the  definition  Is  founded. 


BCOXJSTOPJ-,    -A..    3Vt. 

Price,  postage  prepaid,  to  any  part  of  the  world,  S2.50. 

3d.  When,  from  the  complexity  of  the  apparatus,  or  from  other  considerations, 
It  has  been  thought  desirable  to  do  so,  an  Illustration  or  Diagram  of  the  apparatus  is 
given. 

4th.  To  facilitate  studv,  an  elaborate  system  of  Cross  Relerences  has  been  adopted 
so  that  it  Is  as  easy  to  find  the  definitions  as  the  words,  and  aliases  are  readily  detected 
and  traced. 

In  applying  these  rules  great  care  has  been  exercised  to  secure  CLEARNESS,  to  the 
end  that  while  the  definitions  and  explanations  shall  be  SATISFACTORY  TO  THE 
EXPERT  ELECTRICIAN,  they  shall  also  be  SIMPLE  AND  INTELLIGIBLE  to 
those  who  have  had  no  training  at  all  In  electricity,  or  are  novices  In  the  art. 


ZSInSCTRICIAN  PUBIalSHING  CO., 


e  Xj.a.^x]sxi>x3  :BXTiXjX>xz>a'Gi-, 


OECio^^oto.  iXjX<iiiar«3is. 


JOHN  STEPHENSON  CO., 


I^ns^ITT^XD, 


NE-W   YORK. 


STREET  CARS 


-FOR- 


ELECTRIC  MOTORS 


ADAPTED  TO  AU  SYSTEMS. 


WESTERN    ELECTRICIAN, 


February  14,  1891 


Thomson-Homstom  Flectbic  COi 

TO  THE  OWNERS  OF  WATER  OR  STEAM  POWER: 

LONG   DISTANCE  TRANSMISSION   OF  POWER 

by  Electricity  is  now  successful  and  economical. 
A  greater  efficiency,  both  as  to  first  cost  and  operating  expenses,  is  guaranteed  than 

by  any  other  method  of  power  transmission. 
Electric  power  transmitted  for  any  purpose  and  to  drive  any  class  of  machinery. 


THOMSON-VAN  DEPOELE  ELECTRIC  MINING  CO, 

Manufactures  the  best  apparatus  for  the  application  of  XLECTRICITIT  IN  MINES,  viz.:  Hoists, 
Force  Pumps,  Sinking  Pumps,  Liocomotives,  Fans,  Blowers,  Drills,  Prospecting  Brills,  Coal  Cutters,  Light- 
ing Apparatus  with  specially  designed  Insulators,  Cut-Outs,  Lamp  Sockets,  Switches,  and  other  devices. 
We  can  show  machinery  of  every  kind  in  practical  operation. 


Thomson-Van  Depoele  Latest  Improved  Electric  Mine  Locomotive.     Less  Heiglit  tlian  any  Electric  Locomotive  in  Existence.    Applicable  in  any  Mine. 

THOMSON-HOUSTON  GENERATORS  AND  MOTORS. 

Oa.xx3a.ot  "too  EI:^celled  for  3Dxi.ra,l3lllt3r  emd  lEIfBLcleuoy. 


We  will  be  pleased  to  furnish  on  demand  full  information  on  our  electric  appliances  and  make  estimates  for  transmission 
of  power  plants,  and  for  the  equipment  of  mines  with  Electric  Power  and  Lighting  Apparatus. 


COMPLETE  INSTALLATIONS,  OR  ELECTRIC  MACHINERY  ONLY,  FOR  ALL  KINDS  OF  ELECTROLYTIC  WORK,  ESPECIALLY  FOR  THE 

ELECTROLYTIC  -  REFINING  -  OF  -  COPPER. 

Illustrated  and  Descriptive  Circulars  cheerfully  furnished  on  application  at  any  of  the  following 

BOSTON,  CHICAGO,  ST.  PAUL, 

Oao   j^tlaxitlo    .A.'^T-e.  1-3.8    AOlloIilsAzi.   .A.'^e.  4:00    SHalo^r    Stx*eet. 
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Knapp  Electrical  Works, 


PERKINS  ELECTRIC  LAMP  CO 

To  Fit  Any  Socket,    Any  Candle  Power, 

Highest  Efficiency. 


THE  ITATZOIT'S  CHOICE 


WILL  BE  EXHIBITED  AT  THE 


PROVIDENCE  CONVENTION 


-^OSriD    TI3:-^T"S 


GRIMSHAW  WHITE  CORE  WIRE. 


BURGLAR  ALARM  BELLS.  BUTTONS,  ETC. 


PORCEZX^AIIT     CXTT-OXTTS, 

Main  and  Branch  Cut-Outs,  Rosettes  and  Switches,  Underwriters' 
Weather  Proof  Wires  and  Line  Supplies. 


Write  for  Prices  on  these  Specialties  Our  New  Catalogue  for  1891  Just  Out. 

54  &  56  FRANKLIN  STREET,  CHICAGO. 


WESTERN    ELECTRICIAN. 


February  14,  i8gr 


Tr 


iJtr 


i;^]^i^^lDOLfH  ^T. 


ChiCa^s. 


The  Wirt  Lightning  Arrester. 


The  Wirt  Arrester  has  no  fuse, 
requires  do  inspection,  is  absolutely 
weatherproof,  and  is  better  adapted  for 
pole  work  than  any  arrester  made.  While 
many  arresters  break  the  current  after 
an  arc  has  formed,  the  Wirt  prevents 
the  forming  of  any  dynamo  arc,  and  thus 
dispenses  with  all  operative  mechanism, 
extra  resistance,  burning  of  po'nts,  and 
liability  to  get  out  of  order.  Having  no 
conducting  parts  exposed,  it  can  be  safely 
placed  anywhere. 

For  alternatiDg  work  we  recf  mmend 
arresters  placed  within  and  outside  the 
station  for  the  protection  of  dynamos  the 
same  as  for  arc  wires,  and  additional  arrest- 
ers for  the  protection  of  the  converters, 
connected  to  the  primaries,  one  pair  for 
each  converter  or  group  of  converters  to  be 
ratentea.  protected. 

For  low  tension  incandescent  work  we  recommend  that  arresters  be  placed  at  the 
station  as  before  described  on  each  feeder  line  leaving  the  station,  one  arrester  at  the 
junction  of  each  feeder  with  the  mains  and  one  at  the  extreme  f  nd  of  each  main,  with 
additional  intermediate  arresters  according  to  length  of  line  and  severity  of  lightning. 

In  Electric  Railway  work,  feeder  and  trolley  lines  should  be  protected  by  arresters 
placed  on  the  poles,  using  at  least  eight  to  the  mile.  In  addition,  one  arieste  r  should 
be  placed  in  each  car. 

I^There  is  no  better  time  than  the  present  to  prepare  for 
next  season's  lightning. 


The  Ajax  Dry  Battery. 


Electro -Motive  Force, 
2  Volts. 


Internal  Resistance, 
.5  Ohms. 


We  are  much  pleased  t«  rtTer  our  new  AJAX  DRY  BATTERY  to  the  considera- 
tion of  ARCHITECTS,  THE  HARDWARE  TRADE,  RAILROADS,  and  all 
Interested  In  a  marked  improvement  in  Open  Circuit  Batteries,  as  the  most  reliable 
article  that  baa  appeared  in  the  field  for  years.  The  elements  of  the  Ajax  Battery 
are  securely  moimted  In  a  strong  metal  ctsi,  and  require  absolutely  no  attention.  The 
A.tAX  DiiY  Battery  has  greiilir  cltctro-motlve  force,  less  resistance,  and  recuperates 
Its  energy  more  completely  and  rapidly  than  any  sal-ammoniac  battery.  One  test  will 
convince  any  one  of  its  merits  and  uilllty  for  the  operation  of  Bella,  Aiiouncla'ors, 
Burglar  Alarms,  and  for  all  open  circuit  work.  There  are  no  glass  jars  to  break,  00 
salts  to  creep,  no  solution  to  prepare  or  spill.  It  is  ready  for  Instant  service.  Tlio  Ajax 
Drii  Battery  in  tlie  only  J3alteryjfor  AnOUITEOTSto  specify,  and  for  the  HAiiVWARIi) 
THADE  to  noil. 

m  Ajax  Dry  Batlery  Challenges  any  ODen  Circuit  Baltery  In  tlie  World  to  a  contest 

Hize,  0  Inches  high;  I)  Inches  diameter;  weight  3'',|  pounds. 
No.nnl.    Hrire  nacli.  «I.-^l.  I>lM<-oui>t  to  the  Trade. 


The  Wirt  Standard  Voltmeter. 


PATKXTED. 

The  accuracy  of  its  readings  may  be  absolutely  relied  upon,  under  the  most 
exacting  conditions: 

In  close  proximity  to  dynamos,  powerful  currents, 
or  on  moving  trains,  no  variations  are  perceptible. 
Range  I  h  to  250  Volts. 


The  Eureka  Bell. 


This  cut  represents  our  new  Eureka  Bell,  which  is  inide  with  2)^  and  3  Inch  gong. 
These  will  be  found  the  best  made  and  most  perfectly  adjusted  bells  of  low  resistance 
yet  introduced.  Realizing  the  necesilty  for  a  bell  both  in  wood  and  iron  box  that  csu 
be  sold  at  popular  prices,  we  have  placed  these  upon  the  market,  and  we  are  pleased 
to  ( iler  them  to  the  trade  confident  that  they  will  fulfill  all  icquliements. 

2'/a  iQcll.  3  Incll. 

No.  61  I,  Black  Walnut,  Oak  or  Ash,       Each,SI.30    SI.40 
No.  641,  Similar  to  above.  Iron  Box,  "         I.IO       1 .20 

UIHOOUNT   TO   THK   TI<AI>K. 


Write  for  our  Illustrated  Catalogues,  and,  to  avoid  misunderstandings  inclose  your 
business  card,  or  state  in  what  branch  of  electrical  business  you  are  interested. 
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DOUBLE  CARBON  LAMPS 

Afford    the    Only    Reliable    and    Efficient    Means    for 


ilLL  NIT  ELECTRIC  LIGBTli. 


All  other  devices  are  crude,  expensive,  and  unsatisfactory. 


TSE  IIII!I  ElERtlC  UKT 

Has  established  its  broad  foundation  patent  for  Double  Carbon  Arc  Lamps, 
No.  219,208,  having  won  four  distinct  infringement  suits  in  the  United 
States  Courts,  two  of  them  on  final  hearing,  the  decisions  being  rendered  by 
Judges  Gresham,  Blodgett,  Brown  and  Ricks. 

The  public  is  warned  against  the  use   of  infringing   lamps  or  any  crude 
substitute  for  the  Brush  invention. 


ARC  LIGHTING  APPARATUS, 

ELECTRIC  MOTORS  AND  GENERATORS, 

ALTERNATING  CURRENT  APPARATUS. 
INCANDESCENT  LIGHTING  MACHINES, 

CARBONS  FOR  ARC  LIGHTING, 
ETC,  ETC,  ETC. 

THE  BRUSH  ELECTRIC  CO., 

cdih:icd. 
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Respectively,  of  the  entire  number  of  ARC  LIGHTS  in  use,  July  1st, 

1890,  in  Central  Stations  in 


H/LILTIN^    AND 


Were  of  our  manufacture  (see  table  below),  as  were  also 


Of  the  Arc  Lights  in  use  in  Central 
Stations  in 


The  figures  referring  to   "total  of  all 
syBtems,"   taken  from  table  published  in 
August  number  of  "Electrical  Industries," 
for  year  1890,  are  of  undisputed  accuracy. 

Total  of  all 
systems. 

Thomson-Houston  System. 

Number. 

Percentage  to  total  of  all 
Systems. 

Kansas,        -     _     _     _ 
Maine,    ----- 
Massachusetts, 

2720 

2230 

12884 

1673 

1702 

9938 

6  U  per  cent. 
76fo  per  cent. 
77,0  per  cent. 

THOMSON-HOUSTON  ELEGTRIO  00., 


620  Atlantic  Avenue,  Boston,  Mass. 

Wall  and  Lloyd  Sta-eets,  Atlanta,  Ga. 

116  Broadway,  New  York  City. 

16  First  Street,  San  Francltco,  Cal. 

831  New  York  Life  Building,  Kansas  City,  Mo. 


148  Michigan  Avenue,  Chicago,  111. 
406  Sibley  Street,  St.  Paul,  Minn. 
216  West  Fourth  Street,  Cincinnati,  O. 
1110  Noble  Street,  Philadelphia,  Pa. 
1333  F  Street,  Washington,  D.  C. 
116  North  3d  Street,  St.  Louis,  Mo. 
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Ball  Engine  Co xxiv 
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Ch4lm-TS-Sptnce    Co v 

Chicago  Eectric  Club 

Chicago  Electric  Mfg.  Co xxii 
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Heisler  Electric  Light  Co 

Hill  Clutch  Works 
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McOulrc  Mfg.  Co xxxv 
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reau and  I*re(  s  Agency v 

Mason,  James  11 xxi 

Mllllken  IJros xlH 
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Co 

Van  Nuls  C.  S — 

Wanted 

Western  Electric  Co xxvl 

Westlnghouse  Electric  and  Mfg. 

Co xlx 

Weston   Electrical  Instrument 

Co xvii 

Wlecoasln  Bridge  &  Iron  Co..  xxll 

WoUensak,  J.  F iv 

Wood  bridge  &  Turner xxlli 

CLASSIFIED  LIST. 
A<*ciimalator8. 

AccuiDuIator  Co  ,  The. 
BrusQ  Eleclr.c  Co. 
uonaolldated  Electric  Storage  Co. 
Aeencles,  AdvertlNlnff. 

Jtfanofaclaiera'  Advertising  Bnreaa 
and  PresB  Agency. 
AlnmiiiDin. 

Cowles  Electric  Smelting  &  Refin- 
ing Co. 

Cleveland  Alamlnam  Co. 
Annnnfiators. 

Central  Electric  Co. 

Empire  City  Electric  Co. 

Fletcher  &  Fletcher  Electric  Co. 

WreatWeetern  ElPctrlcSapply  Co 

Oreelcy  &  Co  ,  Tlir-  B.  S. 

HayiMf;,'.  Co.,  Walter. 

lIoltzer-(.'ahol  Electric  Co. 

Kns^nt  Electrical  Works. 

Monitjr  Electric  Co. 

UetTdnder  A  Co.  W.  R., 

Partrick  &  Carter  Co. 

Standard  Electrical  Worta. 

Stanley  &  Hall. 

Western  Electric  Co. 
Antl-Frlctlon  Metal. 

Magnolia  Aotl  FricUon  Metal  Co.. 
The 

Tnraer  Braes  Works. 
Arc  l^nmiiM. 

Bain  Klertric  Mfg  Co. 

iira-h  EJectrtcco. 

Electric  Construction  &  Supply  Co. 

Fort  Wayne  Electric  Co. 

Hawkeye  E'tctrlc  Mf;^.  Co. 

McLaaghlln.  Jas. 

Northwest  Thomson-BoaBton  Elec. 
Co 

Schayler  Electric  Co. 

Sperry  Elec'ric  Co. 

Tnomeoti-Houeton  Electric  Co. 

WestlnghoDPe  Electric  &  Mfg.  Co. 

Western  Electric  Co. 
BatterleM. 

Bunnell  &  Co.,  J.  H. 

Central  Electric  Co. 

Croeby  ElectilcCo. 

Electrical  Snnply  Co.  The. 

Fletcher  &  Fletcljer  Blecirlc  Co. 

(IreatWeBtern  Electric  Supply  Co. 

Leclanch'-  aatt^-ry  Co. 

Ma"OD,  Jan,  H. 

Monitor  Ifiiectric  Co. 

Partrick  &  Carter  Co. 

Queen  &  Co. 

Southern  Electrical  Supply  Co 

St.  LciiilH  Electrical  Supply  Cu. 

Standard  Electrical  Works. 

Slun  ey  A  Hall. 

WoBt^ro  Electric  Co. 
Battory  .farN. 

Bnfler   Hard  R.ibber  Co. 

Central  El'-etricCo. 

Elecirical  Supp'y  Co.,  The. 

Iloli/.er-Cttbot  Electric  Co. 

I'artrlck  A  Carter  Co. 

(iuenn  .^'  Co. 

btanlf^y  A  Hall. 

Wealern  Electric  Co. 
Kt^IlM,  flolnrtric. 

Central  Electric  Co. 

Empire  ('Itv  ElnctrlcCo. 

FleUbor  &  Flelclier  Klectric  C<i. 

'ireat  Western  JfiiRCtrlc8iipi»ly  Cu. 

<Jre.iley  &  Co,,  Tlir  E.  S. 

Hay  Mfi;.  Co.,  Walter.       , 

Knapp  ElGCtilcal  Works. 

Monlior  Electric  Co. 

Norilt\v«'H[Brii  Elect.  Specialty  Co. 

Ostrantier  &  i;o.W.  R. 

Partrick  &  Carter  Co. 

Southern  Electrical  .Supply  Co. 

Ht.  I.orile  Blentrlrjij  HiipiilyCo. 

Htaiid.ird  El.-r.trlcai  Works. 

Stanley  A  Hftll. 

WollenBiik,  .I.K. 

WeHtern  EleclricCo. 
Hellw,  MnenptO. 

(Jentrnl  Electrtc  Co, 

Empire  City  KlfctrlcCo. 

Ureoley  ACo..  Th"  E.  S. 

Holt,/,«^r  Cn'iot  KlHotrlc  Co. 

Knapi)  Klectric:il  Works. 

Partrick  A  Carter  Co. 

Standard  KlectrlcHl  Worha, 

fltanlAv  Allall. 

Btaf  tricctrti  CO. 

W«it«ra  KloottIc  Co. 


Bel  tine:. 

Evans  Friction  Cone  Co. 

Ireeon,  Chaa,  L. 

Jewell  Belting  Co. 

Mason,  James  H. 

N.  Y.  Beltlne  &  PacklnE  Co. 

Page  Belting  Co. 

Schieren  &  Co..  Chaa.  A. 

Sholtz  Beltlnt^  Co. 
Boilers. 

Abendroth  &  Root  Mft;.  Co. 

Hazelton  Tripod  Boiler  Co. 

Pond  Engineeriup  Co. 
Bo»h8,  hiectricsl. 

Electrician  PnbllBhing  Co. 
Burglar  Alarms. 

Central  Electric  Co, 

Electrical  Supply  Co.,  The. 

Empire  City  Electric  Co. 

Fletcher  &  Fletcher  Electric  Co. 

Great  Western  Electric  Sapply  Co. 

GreeleyA  Co., The  fl,  8. 

Hojtz  ii-Cabot  Electric  Oo. 

Knayp  Electrical  Works. 

Monitor  Electric  Co. 

Oatrander  A  Co.,  W.  R, 

Partrick  &.  Carter  Co, 

iSomhern  Electrical  Supply  Co. 

Stwidard  Electrical  Works. 
Cables. 

(See  wire  insulated.) 
(able  vElectrlc  (See  Wire  Inea- 

lated).  Copper,  Hheet  and  Bar. 

Roebllng's  aona  Co.,  John  A. 

Standard  Under^ound  Cable  Co. 

Weeiern  Electric  Co. 
CarboDf.  Points  and  Plates. 

Brush  Electric  Co. 

Central  Electric  Co 

Electrical  Sapply  Co.  The. 

Empire  City  Electric  Co. 

Globe  Carbon  Co. 

Knapp  Electrical  Works. 

National  Carbon  Co. 

Standard  Carbon  Co. 

Western  Electric  Co. 
Cars.  Electric  Railway. 

Stephenson  Co.,  John. 
Clutches.  Friction. 

Hill  Clutch  Works. 
Cunstrnctlon  and  Repairs. 

Bain  Electric  Mfg.  Co. 

Electric  Conetraciion  A  Sapply  Co. 

Chicago  Klectric  Mfg.  Co. 

Knapp  Electrical  Works. 

McLaughlin,  Jaa. 

N.  W.  Thomson-HonBton  Elec.  Co. 

Shawhan  Machine  Works. 

Temple,  J.  C. 

Western  Electric  Co. 
Contractors,  Klectric  liieht. 

Knslae  Plants  and  Electric 

Railways. 

Brush  Electric  Co. 

Chicago  Electric  Mfg.  Co. 

Edison  General  Klectric  Co. 

Hotton.  Henry. 

McLaughlin,  Jae. 

N.  W,  Thomson-Houston  Elec.  Co. 

Pond  Eneineerloc  Co. 

Sperry  Electric  Co. 

Temple. -T.  C. 

Thomsoo -Houston  Electric  Co. 

LTnlted  Electric  Traction  Co. 

U.  S.  Electric  Lighting  Co. 

Weatinghouse  Electric  A  Mfg.  Co. 

Western  Electric  Co. 

Woodbrldge  &  Turner. 
Clipper  Wirea  and  Tapes. 

American  Electrical  Worke. 

Central  Electric  Co. 

Edison  General  Electric  Co. 

Electrical  Supply  Co., The. 

Hreat  Western  Electric  supply  Co. 

Holmes,  B:)oth  A  Haydene. 

International  <>korilt«  Co.,  The. 

Illinois  electric  Material  Co. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Roehlinch   Sons  Co.,  Jno.  A. 

Standard  Electrical  Works. 

Standard  Underground  Cable  Co. 

Western  Electric  Co. 
Covt*rlDss.  Pipe  A  Boiler. 

Chalmers  Si>6nce  Co.,  The. 
CrosH-Arms. 

Central  Electric  Co. 

Electrlnil  Supply  Co. ,  The. 

Great  Western  Electric  bupply  Co. 

Illinois  Electric  Material  Co. 

Monitor  Electric  Co. 

N.  W,  ThninBon-HoiiHton  Elec.  Co. 

Southern  Electrical  Supply  Co. 

St.  L'lUls  El'-ctrical  Supply  Co. 

Western  Electrtc  Co. 
Cnt-ontM  and  HnltchcA. 

Alexander.  Barney  A  i^hapln. 

Aaloinii'ic  Switch  Co. 

Centrol  Electric  Co. 

Electrical  Siiuply  Co  ,  The. 

Empire  City  Electric  Co. 

Kletchpr  A  Fletcher  Electric  Co. 

Great  Western  Electric  tiiiitplyCo. 

Greeley  A  Co.,  The  E.  3. 

Holtzwr-i  abot  Electric  Co. 

IlUnolB  Electric  Material  Co. 

Pertrtck  &  Cbrter  Co. 

PaiPle,  11.  T. 

bouthorn  Electrical  Sapply  Co. 

St.  Louis  Electrical  Supply  Co. 

Star  Ele.trtx  Co. 

Cninn  llardwaroCo. 

Vjin  NiiiH  C.  S. 

Weattrn  Electric  Co. 
l»ynamos. 

Brueb  Klectric  Co. 

Bain  Electric  MfR.  Co. 

Card  Electric  Motor  A  Dynamo  Co. 

Colhorn  ACo.,  I.  W. 

Continental  DvnarnoCo. 

P'ort  Wavne  Klectric  Co. 

Hawkeye  Electrify  ManufacturlngCo. 

HeiBlnr  Electric  Light  Oo. 

Niitlonal  Electric  AlanufacturlngCo. 

Scbiiylt--r  Electric  Co. 

Khawhan  Machine  Worke. 

Sperry  Electilr  Co. 

Thomson-UouBton  Electric  Co. 

Hoifed  rciectrlc  Traction  Co. 

n.  S    Electric  Lighting  Co. 

Wentern  Klectric  Co. 

We8tlnt(lioiiHO  Bloctrlc  A  Mfg.  Co. 
Klcctrli'al  InNtrnmentM. 

(lentrnl  Electric  Co. 

Electrical  Snpi.lv  Co.,  The. 

Great  WeHtern  Klect'ic  Supply  Co. 

Greeloy  A  Co.,  The  E.  8. 

pFirlrlck  &  flarltr  Co. 

Queen  A  Co. 

Star  Klectrlx  Co. 

Weelern  Electric  Co. 

Wepfnn  KlertHcftl  fnctrnmont  Oo. 

PJcf'tWciil  Mpcelaltlopt. 

Cutter,  Uuo, 

KortbtvoBtvro  BlHct.  »pcclalty  CO. 


Electric  Kailwars. 

Detroit  Electrical  Works. 

EdiBon  General  Electric  Co. 

ThomsoD-HoustOQ  Electric  Co. 

United  Electric  Traction  Co. 

Westlnghouae  Electric  A  Mfg.  Co. 

Woodbrldge  A  Turner. 
Electroliers    and    Combina- 
tion Fixtures. 

BagEOt,  E. 

Bieckert  &  Nelson. 

Electrical  Supply  Co..  The. 

Great  Western  Electric  Supply  Co. 

Sawyer-Man  Electric  Co. 

Thomson-Houston  Electric  Co. 
JBIectro-PIatins  Macliines. 

Brush  Electric  Co. 

Colburn  A  Co.,  I.  W. 

Edison  General  Electric  Co. 

Thomson-HouBion  Electric  Co. 
JBnsines,  HHteam. 

Ball  En^ae  Co. 

Noye  Mfg.  Co.,  Jno.  T. 

Pond  Eut;ineeringCo. 

Tavlor  Manufactming  Co. 

Triumph  Compound  Engine  Co. 
Filters,  Oil. 

Standard  Oil  Filter  Co. 
Fire  Alarms. 

Electrical  Supply  Co.,  The. 

Knapp  E  ectrical  Works. 

Partrlcs  A  Carter  Co. 

Western  Electric  Co. 
Friction  Cones. 

Evans  FricEion  Cone  Co. 
Oas  liiehrine:,  Rlectrlc. 

Cleverly  Electrical  Works. 

Electrical  Supply  Co.,  Tne. 

Knapp  Eltclrica]  Works. 

Partrick  &  Carter  Co. 

Western  Electric  Co. 

WoUensak,  J.  F. 
Creneral  Klectrical  t^applles. 

Alexander,  Barney  A  Chapin. 

American  Electrical  Works. 

Automatic  Switch  Co. 

Brush  Electric  Co. 

Central  Electric  Co. 

Chicago  Electric  Mfg.  Co. 

Cleverly  Electrical  Works. 

Cutler,  Geo. 

Edison  General  Electric  Co. 

Electric  Construction  A  Supply  Co. 

Electrical  Supply  Co.,  The. 

Empire  City  Electric  Co. 

Fletcher  A  Fletcher  Electric  Co. 

Great  Western  Electric  Supply  Co. 

areeley  A  Co.,  The  E.  S. 

Holtzer-Cabot  aiectrlc  Co. 

Holmes,  Booth  A  Haydene. 

Illinois  Electric  Material  Co. 

International  Okonite  Co.,  The. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Norlhweet  ThomBOn-Honaton  Co. 

OstranderA  Co,,W.  R. 

Partrick  A  Carter  Co. 

Sonthern  Electrical  Supply  Co. 

Stttnley  A  Hall. 

Slur  Electrix  Co. 

St.  Louis  Electrical  Supply  Co. 

StaLdard  Electrical  WorSs. 

Turner  Braes  Works., 

Thomson-Bonston  Electric  Co. 

Union  Hardware  Co. 

Van  Nuie.C.  S. 

Western  Electric  Co. 

Woliensak,  J.  F. 
Globes  and  Xclectrlcal  4^ias8- 

TV  are. 

Baggot.  E. 

Great  Western  Electric  Supply  Co. 

Phoenix  Glaee  Co. 
Hard   Rubber  for  JBIectrlcal 

Purpoacs. 

Butler  Hard  Rubber  Co. 
Innnlators  and  Insnlatins 

Slaterlals. 

Alexander,  Barney  A  Chapin. 

Butler  Hard  Rubber  Co. 

Central  Electric  Co. 

Chase,  M.  C. 

Cutter,  Geo. 

Electric  MeicliandlBe  Co. 

Electrical  Sapply  Co.,  The. 

Empire  Cltv  tvlectrlc  Co. 

Fletcher  A  Fletcher  Klectric  Co, 

Great  Western  Electric  Supply  Co. 

Interior  Condnit  A  Insulation  Co. 

International  Okonlte  Co.,  The. 

Koapp  Electrical  Worke. 

Laminar  Fibre  Goode  Co. 

Monitor  Electric  Co. 

Munaell  A  Co.,  Eugene. 

Partrick  A  Carter  Co. 

Southern  Electrical  Supply  Co. 

St.  Louis  Electrical  Supply  Co. 

Western  Eltctrlc  Co. 
Insulated  Wires  and  Cables 

nineaet  Wire. 

American  Electrical  Worke. 

(Viitral  Electric  Co. 

Diiys  Kcrite  insulation. 

Eaetern  Electric  i  able  Co. 

Edleotj  General  Electric  Co. 

Electrical  Supply  Co.    The. 

Great  \\'eetern  Eler.tric  Supply  Co. 

Holmcw,  Booth  A  Haydene. 

lllluoie  Ele-tric  Material  Co. 

Interior  ("oncuit  A  Insnlatlon  Co. 

international  Olionite  Co.,  The. 

India  Rubber  A  Gutta  Percha  Insu- 
lating Co. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Partrick  A  Carter  Co. 

Snutheru  Elerlrlc»I  Supply  Co. 

St.  I.ouls  Klectrlcfil  Supi.ly  Co. 

Standard  Elmlrlntl   Wurke. 

Standard  Undergruiiud  Cable  Co. 

A\'eet6rn  Electric  Co. 
IiiMiirniicc. 

lOiM'irlc  Mutual  Insurance  Co. 
Journitl  llenrlnies. 

Enroka  Tampered  Copper  Co. 

Mfigoolbt  Anti-Friction  Metal  Co. 

Turner  Brans  Works. 
Ijnmps.  IncandeHcent. 

Alnsander,  Barm-y  A  Chapin. 

Hernsleln  Kleclric  Co. 

Brueb  Klectric  c». 

Bm:keye  Klectric  Co. 

Central  Electric  Co. 

(;nlum>)U  Incandeecont  Lamp  Co. 

EdlBon  General  ICIectrlc  Co. 

Kleclrlciil  Supidy  Co.,  The. 

Empire  City  ICIectrlc  Co. 

Great  Wefllorn  JCincfrIc  Supply  Co. 

Greoley  A  Co.,  The  E.  8, 

HolBler  Klectric  Llebt  Co. 

Koapp  Electrical  works. 

Monitor  Electric  Co. 

IVortbwoot  ThomaoD*BottBtOD  Oo* 

bAvrror-Man  Kloctrlo  Co. 


liampM,  laoandescent— Contd. 

Southern  Electrical  Supply  Co. 

St.  Louis  Electrical  Supply  Co. 

Sunbeam  Incandescent  Lamp  Co. 

Thomson-Houston  Electric  Co. 

Western  Electric  Co. 
IjntheM  HDd  .llacbine  Tools. 

Barnes  Co.  W.  F.  A  John. 
iUas:net  Wire. 

(See  insulated  wire.) 
Ulattlngr.  n  ood. 

Chlcag)  Wood  Mat  Co. 
Dfedic^l  Batteries. 

Fletcher  A  Fletcher  Electric  Co. 

Partrick  &  Carter  Co. 
3Iica. 

MuuBell  A  Co.,  Eugene. 
SIlDios:  ApoaratuH,  Klectric. 

Bain  Electric  Mf  J.  Co. 

Edison  General  Electric  Co. 

ThomBon-Honeton  Klectric  Co. 

Westlnghouse  Electric  A  Mfg.  Co. 
Blotors. 

Bain  Electric  Mfg.  Co. 

Brush  Electric  vo. 

Baxter  Electric  Motor  Co. 

Card  Electric  Molor  A  Dynamo  Co. 

Connectifot  Motor  Co 

Crocker-Wheeler  Motor  Co. 

C.  A  C.  Electric  Motor  Co. 

Betroit  Electrical  Works. 

Edison  General  Electric  Co. 

ElcktroE  Manufacturing  Co. 

Hawkeye  Electric  Mfer.  Co. 

Sbawhan  Machine  Worke. 

Sperry  Klectric  Co. 

Thomson-Houston  Electric  Co 

U.  S.  Electric  LishtiDg  Co. 

United  Electric  Traction  Co, 

Weetinghouse  Electric  A  Mfg.  Co. 
Oils. 

Tauseig,  S. 
Oil  Cups  and  Brass  floods. 

Powell  Co.,  Wm. 
Packing. 

Chalmers-Spence  Co.,  The. 

X.  Y.  Belting  A  Packing  Co. 
Pins  and  Braclieis. 

Central  Electric  Co. 

Electrical  Supply  Co.,  The. 

Great  W^eetern  Electric  ^upply  Co. 

Illinois  Electric  Material  Co. 

Standard  Electrical  Works. 

Southern  Electrical  Supply  Co. 

St.  Louie  Electrical  Supply  Co. 

Western  Electric  Co. 
Poles. 

Central  Electric  Co. 

Electrical  Supply    Co.,  The. 

Great  Western  ;^lectric  Supply  Co 

Illinois  Erectile  Material  Co. 

MiUikeu    Bros. 

WiBConein  bridge  A  Iron  Co. 
Publishers.  i<^lectrlcal. 

Electrician  Publlehing  Co. 
Pnni|>t4.  Mteani. 

Davidson,  M.  T. 
Push  Buttons- 
Central  Electric  Co. 

Cutter,  Geo, 

Electrical  Supply  Co.,  The. 

Fletcher  &  Fletcher  ivlectrlc  Co. 

GreatWestern  Electric  SupplyCo. 

Hlinoie  Electric  Material  Co. 

Knapp  Eiectriiial  Works. 

Northwestern  Elect.  Specialty  Co. 

Partrick  &  Carter  Co. 

Standard  Electrical  Works. 

Union  Hardware  Co. 

Western  Electric  Co. 
Kailwayti.  Klectric. 

tSee  electric  railways.) 
Speaklns  Tubes. 

Central  Electric  Co. 

Electrical  Supply  Co.,  The. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Oetrander&Co.,  W.  R. 

Western  Electric  Co. 

Wolieneak,  J.  F. 
I^peed  Indicators. 

Queen  A  Co. 
SprioBs. 

Glbeon  Co.,  The  W.  D. 
HnnplicH,  BIccirIc  BaiUvay. 

Electric  ]MerchtiDdie6  Co. 
TapeN,  lusnlatlittf. 

American  Electrical  Works. 

Central  Electric  Co. 

Eastern  Electric  Cable  Co. 

Erilflon  General  Electric  Co. 

Electrical  Sopply  Co. ,  The. 

Great  Western  Electric  Supply  Co. 

India  Kubber  A  Qutta  Percha   In- 
sulating Co. 

International  OkonKe  Co.,  The. 

lUlnote  Electric  Material  Co. 

Western  Elecliic  Co. 
Teleiirapli  Apparatus. 

Bunnell  &  Co..  J.  H. 

Central  Electric  Co. 

Electrical  Supply  Co.,  The. 

Empire  City  Ei*ctric  Co. 

GreatWestern  Electric  Supply  Co. 

Greeley  A  Co.,'lli.-'  E.  8. 

Knapp  Electrical  Worke. 

Monitor  Electric  Co. 

Partrick  &  Carter  Co. 

Standard  Electrical  Works. 

Western  Electric  Co. 
TeIeplion««t*,  F|er*rlc. 

Standard  Electrical  Works. 

Western  Electric  Co. 
TcHt  liiNtmnieniM. 

Bsin  Electric  Mfg.  Co. 

Central  Electric  Co. 

Electrical  Sappiv  COjThe. 

Greeley  A  Co..  The  E.  S. 

Knapp  Electrical  Worke. 

(Juoen  A  Co. 

Weatern  Electric  Co. 

WoBton  Electrical  IiJptrument  Co. 
TrurkK,  Klectrlo  4;ar. 

Detroit  Electrical  WorkF. 

Kdlpon  (Jeiierul  Electric  Co, 

MflJulre  Mfi.'.  Co. 

StephouBon  Co.,  Jno, 
ThomHon-HoiiHton  Electric  Co. 

United  Electric  Traction  Co. 

Woatingh'^neo  Electric  A  Mfg.  Co. 
Tn»  liln*^  Mlieels. 

Dayton  Globe  Iron  Works  Co. 

Hunt  Mflchit^o  Co,,  Rodney. 

LeiTel  A  Co.,  James. 
HMIwell  A  Blorco  Mfg.  Oo. 
Wlr*".  Bare. 
AmcrUan  Elecfricftl  WorhB. 
Central  Electric  Co. 

Electrical  Sunplv  Co  ,  TIte. 

Ilolmef,  Hoolh  A  IlHydens. 

ininots  [Electric  Materlfti  Cd. 

Knapp  Electrical  WoJrkB. 

Partrick  A  Carter  Co. 

Kuobllafc  a  Rods  Co.,  Jno.  A. 

WoDtotD  BlecirioOa. 
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Cle^T-elarLd.,  OliLio. 

-MANUFACTURERS  OF- 


ELECTRIC  LIGHT  CARBONS  and  BATTERY  MATERIAL. 


felJrfJMlIM 

^"^^■"'"^'''n 

P^ 

*'«*'*^       .^ 

-^*%: 

W^ 

Electric  Specialties 

WE    MAKE 

Electric  Supplies  Under  Contract. 


THE  WM.  D.  GIBSON  CO 


65  X.  Jefferson  ISt., 
CHICAGO,  \\.\.. 


SPRINGS 

FOR  ELECTRICAL 
MACHINERY 
A  SPECIALTY. 


GIVES  A  CLEAR 
AND  STEADY 
LIGHT. 


THE  ONLY  COMMERCIAL  ARC  LAMP 


iroH. 


INCANDESCENT 
CIRCUITS. 


Burning  2  in  Series  on  Circuits  of  1 00  to  1 20  Volts 
Will  Use  6>3,  8  or  10  Amperes  of  Current. 


Please  state  System  and  Voltage  Used.    Address 

THE  ELECTRIC  CONSTRUCTION  &  SUPPLY  CO. 

18  Gortlandt  St.,  NEW  YORK  CITY. 


We  Guarantee 
Them    Electrically 
and  Mechanically. 


CROSBY  DRY  BATTERIES 

FOR  OPEN  CIRCUIT  WORK. 

ELECTROMOTIVE  FOBCE,  1.55  VOLTS. 
CURRENT  1  TO  15  AMPERES. 

THE  ONLY  BATTERY  SOLD  SEMI-CHARGED. 

DOES  NOT  WORK  UNTIL  WANTED. 

ONLY  A  SMALL  QUANTITY  OP  PCIEE  WATER  NECESSARY  TO  CHARGE  IT. 


NEAT, 

CLEAN, 

EFFECTIVE, 

SIMPLE, 

COMPACT, 

PORTABLE. 


RECUPERATES 
QUICKER 

AND 

OFTENER 

THAN 

ANY  OTHER. 

JIADE  IN 

ALL 

SHAPES 

AND   SIZES. 


TELEPHONE  FOR  LONG  OR  SHORT  DISTANCE. 


GAS  LIGHTING,  ANNTOOIATORS, 


MEDICAL  USES 


FOR     BELLS,  BURGLAR  ALARM  AND 

IT    laCA-S    JJO    33Q'CT.A.Xj. 

For  Cfrculfirs  and  Price  LIhIh  ii|i|ily  to  I'riiicipul  OIllco 

CROSBY  ELECTRIC  CO., 

87  atiul  80  8outli  Fifth  Avenue,  -        NEW  YORK. 


IHE  HAWKEYE 

ELECTRIC  MFG.  CO., 

DAVENPORT,    -     -     IOWA. 


Complete  Central  Station 


>.ic-x> 


ISOLATED  PLANTS, 
ARC  AND  INCANDESCENT  APPARATUS. 


CUR  DYNAMOS  are  unsurpassed  by  any  made  for  efficiency, 
automatic  regulation,  and  general  workmanship. 


Licensee  of  the  Renowned  Perkins   Incandescent  IJanips, 

Famous  for  long  life  without  discoloration. 


ELECTRIC    MOTORS    for    Railway    Circuits    and    Central 
Stations;  any  voltage,  highest  elKciency,  all  sizes. 


Prices  Reasonable.  -  Write  us  for  Catalogue  and  Price  List, 
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DIRECT-ACTING  STEAM  PUMPS. 


WAKBABITBD 
THE 


KOK  AI.Ii 
SITIIATTOSIS. 


ELECTRIC  PLANT  PUMPS 


illannfactared  by 


.A.    ]Eif>£icx.^.xj:r"S". 


M.  T.  DAVIDSON, 

PKIHCIPAL  OFFICE   AND    WORKS: 

43-53  Keap  Street,        ■         -        BROOKLYN,  N.  Y. 

BRANCHES:  77  Liberty  St ,  New  York,  and  51  Oliver  St.,  Boston. 


ASBESTOS 


# 


BOILER 


COVERINGS. 


ABSOLUTELY  FIRE-PROOF. 


MADE  IN  SECTIONS  THREE  FEET  LONG  TO  FIT  EVERY  SIZE  OF  PIPE. 


jf-<:Z-<>.Bez^^. 


Copyrighted,  iri 


NON-CONDUCTING  COVERINGS 


^        Steam  Pipes,  Boilers  and  all  Hot  Surfaces. 


WICKING,  FIBRE,  FELT,  MILL  BOARD,  PACKING,  SHEATHING,  YARN,  CEMENT,  CLOTH,  ETC. 

THE  CHALMERS-SPENCE  CO., 

59  &  61  Liberty  St.,  New  York.       Works,  419-425  E.  Eighth  St ,  New  York. 
BRANCHES:  Bostdl^vChicag'o,  Philadelphia,  Pittsburg^h,  St.  Louis. 


THE  LEVER  OF  ADVERTISING. 

Secure  the  business  that  belongs  to  you,  by  a  judic- 
ious use  of  the  REPRESENTATIVE  PAPERS  of  the  several 
industries  which  reach  those  you  desire  to  deal  with. 

ADVERTISE  FOR  PROFIT, 

and  not  for   favor.      Advertise  systematically   and   intelli- 
gently.  vCareless  advertising  will  ruin  any  concern 

Judicious  advertising  will  make  your  fortune.  Patronize 
those  paperswhich  are  justly  entitled  to  recognition  for  their 
merit.  Sentimental  advertising  don't  pay.  Advertising  makes 
your  firm  and  goods  popular.    Advertising  makes  business. 

Correspondence  Solicited. 

MANUFACTURERS'  AOVG.  BUREAU  &  PRESS  AGENCY, 

6ENJ.  R.  WESTERN,  Proprietor.  |  |  |    |_i|]Qr|y  StrSBt    NEW  YORKi  ''*^^'  ^-  ^'^^'I^'^^O''-  ^^^-  Hanager. 
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ROOTS 


NEW  WATER  TUBE 

STEAM  BOILER. 


ABSOLUTELY  SAFE,  VERY  ECONOMICAL, 
SIMPLE  IN  CONSTRUCTION, 
EASILY  ERECTED. 


Adopted  by  the  Electric  Light  Companies  of 
Cincinnati,  Louisville,  Columbus,  St.  Paul,  Detroit, 
Jersey  City,  and  a  great  many  others,  also  by 
the  Armiogton  &  Sims  Engine  Co ,  Providence, 
R.  I.,  the  Lynn  Belt  Line  Street  Railway  Co., 
Lynn,  Mass ,  the  Thomson-Houston  Electric  Co., 
Lynn,  Mass.,  and  the  Edison  Electric  Illumina- 
ting Co.,  Lawrence,  Mass. 


ABENDROTH  &  ROOT  MFG.  COMPANY, 


WESTERN  SELLING  AGENTS: 

I.  H.  SMITH  &  CO.,  6'i  S.  Caoal  St.,  CHICAGO. 


28  Gljff  Street,  NEW  YORK 


NEW  YORK  BELTING  AND  PACKING  CO., 

JOHN  H.  CHEEVEB,  Treas.  ^  f-      ^  11  T3  T^     "ROTTT       TT      ^?* 

OLDEST  AND  LARGEST  MANUFACTURERS  IN  THE  UNITED  STATES  OP 

VULCANIZED  RUBBER  BELTING 


-FOR- 


ELECTRIC    LICHTINC 

WITH  MBTAIiLIC  RUBBER  SURFACE, 

Thla  Belting  Is  of  a  SUPERIOR  QITAUTY,  and  specially  designed  for  use  on 

DYNAMOS  AND  SWIFT  RUNNING  MACHINERY. 

This  Company  hai  monufactiired  the  Largest  Bells  made  in  the  World  for  the  principal 
Elevators  at  Chicago,  ButTalo  and  New  York. 

STEAM  AND  WATER  HOSE, 

PLA.IN  AND  RUBBER  LINED. 

RUBBER  "TEST"  HOSE,  made  of  vulcanized  Para  Rubber  and  CarbonizBd  Duck. 
OoHon  "CABLE"  HOSE.  Circular,  Woven,   Ssamiess,  Antiseptic,  for  the   use  of  Steam 
and  Hand  Kire  Engines.  Force  Pumps,  Mill?,  Fdctoriea,  Steamers  and  Brewers'  use. 

PATENT  ELASTIC  RUBBER  BACK  SQUARE  PACKING. 

BEST  ISI  THB  WOKIiU  for  Packing  tlie  PlHton  Itoils  and  Valvo  liltems  of  Islteain  Kniciiies  and  Pnmps. 

C  A  I  EG  D  O  r^  IW  Q  ■  PiiU'AUKi.i'iirA,  303  Chestnut  St.;  Boston,  52  Summer  St.;  Ciiicaoo,  151  Lake  St. ;  Denver,  1001-1011  17th  St. ;  CnAni.KSTON,  100 
*"*  ^  ^  **  ■»■  V^  Vy  I  wl  W  .  Meeting  St.;  Minnbai-olir,  28  South  2d  St.;  Cincinnati,  161-105  W.  Pearl  St;  Ci.evui.and,  noSuperlorSf. ;  SanFramcisco,  17and 
I'J  Mam  St. ;  ATi.i.NTA.  HI  Decatur  St. ;  Dktkoit,  10-24  Woodward  Ave. ;  Baltimorb,  12  N.  Charles  St.;  Uukkalo,  124-128  Washington  St. ;  New  Orleans,  8-13  Peters  St. ; 
liANSAB  City,  laU  and  1818  W.  12th  St.;  Grand  Rapids,  i  Monroe  St.;  St.  Lodib,  610  Locust  St.;  European  Branch,  Hamruro,  Ger.  (Frelhafengebiet),  Pickhuben  5. 


4y^?^'''^; 


MAMMOTH  RUBBER  BELTS. 
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CaiCa<59. 


OUR  STRONG  POINTS. 

In  calling  the  attention  of  all  interested  in  the  purchase  of  Electrical  Supplies  to  our  strong  points,  we  feel  that  we  c»n  do  so 
without  apology,  and  without  overstepping  the  bounds  of  that  native  modesty  we  have  long  been  credited  with  possessing,  inasmuch  as 

THE  BUYER 

is  always  Interested  In  knowing  the  ability  of  the  seller  to  offer  him  advantages. 

THE  "MANUFACTURING"  POINT. 

We  are  manufacturers  of  Wires,  Cables,  Cords,  Test  Instruments  and  a  very  large  line  of  general  ilectrlcal  goods;  and  therefore,  by 
buying  from  us  you  escape  the  middleman's   profit. 

THE  "CUSTOMERS'  INTERESTS"  POINT. 

Our  business  does  not  conflict  with  our  customers' mterests  in  any  way,  shape  or  manner.  We  do  not  manufacture  or  sell  dynamos  or 
motors.  We  do  no  construction  worli.  We  never  meet  our  customers  in  competition.  Our  whole  lime  and  attention  is  given  to  studying 
the  best  manner  of  manufacturing  and  filling  the  wants  of  the  electrical  world  with  reliable  goods  at  moderate  prices. 

THE  "STOCK  ON   HAND"  POINT. 

We  constantly  carry  a  very  large  and  very  well  assorted  stock  of  electrical  gcojs  and  invite  all  interested  to  call  at  our  warehouse  and 
Inspect  the  advantages  we  have  to  offer  in  this  direction.  Without  exception  and  without  doubt  we  carry  the  largest  and  best  assorted 
stock  of  electrical  supplies  to  be  found  In  this  or  any  other  country. 

THE  "COMPLETE  ORGANIZATION"  POINT. 

Our  staff  is  large  but  well  organized.  Wc  liave  many  departments  at  our  factories,  each  department  being  under  the  special  cLarijc  of 
someone  experienced  and  skilled  In  the  manufacture  of  the  special  goods  handled  by  his  department. 


Our  customers  are  most  Interested  in  our 


SELLING  DEPARTMENTS 


which  are  a.<  follows 


DEPT.  NO.    I. 

Devoted  to  tlie  interests  of  Dealers  and  Manufacturerp  and 
making  a  specialty  of  manufacturing  to  order. 

DEPT.  NO.  2. 

Devoted  to  the  interests  of  Kleclrlc  LI);ht  and  I'owcr  I'lants, 
and  making  a  specUllyof  Shield  Brand  Moisture-proof  Mne 
Wire,  ilablrshaw  Rubber  Covered  Wires  and  Cables,  Sunbeam 
Incandescent  I, amps  and  many  other  articles  of  merit  too  numer- 
ous to  mention   here. 


DEPT.  KO.  3. 

Devoted  to  the  Interests  of  Electric  Kallway  Companies,  and 
making  a  specially  of  assisting  in  causing  the  mule  to  go;  also 
paying  some  attention  to  Hercules  Trolley  Wire,  Shield  Brand 
Feeder  Wire  and  numerous  new  and  special  devices  for  construc- 
tion work. 

DEPT.  NO.  4. 
.  Devoted  to  the  spe(  lal  interests  of  all  In  need  of  Bolls,  Bat- 
teries, .Vnnunciators,  Hurglar  Alarm",  District  Call  Boxes,  Tel 
ephone  or  Telegraph  Wires,  or  Cableii,  Dls'rlct  Call  Boxes,  Tel- 
egraph Instruments,  School  Supplies  and  making  a  specialty  of 
Introducing  the  Ajax  Dry  Battery  to  a  long  suffering  and  oft 
forgiving  generation. 


THE  "COMPLETE  CATALOGUES"  POINT. 

For  the  convenience  of  our  customers  and  the  electrical  fraternity,  we  issue  from  tluio  to  tini  1  Illustrated  catalogues  describing  our  btouiv 
as  It  exists  at  time  of  publication.  We  also  issue  supplcmeuts  and  circulars  describing  now  articles  of  merit— our  constant  aim  being  to 
inform  our  friends  at  earliest  pfisslble  moment  of  any  new  Invention  or  discovery  in  which  we  think  they  arc  or  should  be  interested. 
The  many  complimentary  letters  we  are  constantly  recelvlni;  from  the  electrical  public  bear  evidence  to  the  fact  that  our  catalogues 
and  circulars  fill  "long  felt  wants,"  and  are  appreciated. 


THE  "MAIN"  POINT 


With  us  always  is  to  merit  a  continuance  of  your  favors. 
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!Y 


LE(3rRi(?i^vppu 

Chicago 


* 


aA  INCANDESCENT  LAM^'V 
T'HE   SUNBSAINI 

INCANDESCENT  LAMP. 

The  lamp  that  returns  most  light  for  a  dollar 
expended  in  current. 


The  MOST  EXPENSIVE  lamp  to  make. 


The  LEAST  EXPENSIVE  lamp  to  operate. 


The  lamp  that  produces  a  good  white  light,  and  is  there- 
fore least  INJURIOUS  to  the  eye. 


Dynamo  manufacturers  cannot  afford  to  risk  the  reputa- 
tion of  their  m.achiues  by  using  inferior  lamps. 


Owners  of  Lighting  Stations  cannot  afford  to  waste  cur- 
rent and  handicap  their  success  by  using  inferior  lamps 
that  do  not  give  a  satisfactory  light. 


The  public  cannot  afford  to  injure  their  eyesight,  and 
WILL  NOT  be  satisfied  with  poor  lamps  when  they  know 
"Punb--njn"  light  can  be  procured. 


Moisture-Proof  Line  Wire 

For  Overhead  Lightins:  Circuits. 
For  Feeder  Wires. 

For  Power  Circuits. 


SPECIALLY  RECOMMENDED  FOR  CITY  USE. 

Tested  and  approved  by  Authorities  in  our 
largest  cities. 


BUY  THE  BEST, 


Large  Stock  constantly  carried. 


Special  facilities  for  manufacturing  largest  orders 
on  sliort  notice. 
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CENTRAL  ELECTRIC  CO., 

116  &  118  FRANKLIN  STREET,  CHiCARO. 

Connected  by  Private  Wire  with  Postal-Telegraph  Cable  Systenn. 


nlON/;: 


trmDC      r  /aRK. 


GENERAL  WESTERN  AGENTS 


Okonite  and  Improved  Candee  Wires 

AND  ALL  THE  PRODUCTS  OF  THE  OKONITE  COMPANY. 


MANSON 


TAPE 


Is  the  strongest,  cleanest,  and  most  lasting  of  all  insulating  tapes. 


This  insulator  is  universally  commended  by  Railroad  men  as  the  most  practical  and  thorough 

span  wire  insulator  yet  brought  to  their  notice. 

We  have  a  full  line  all  kinds  of  ELECTRICAL  SUPPLIES,  and  have  been 
preparing  during  the  dull  months  for  the  spring  trade. 

SEND  FOR  OUR  NEW  CATALOGUE. 

CENTRAL   ELECTRIC   CO., 

116  &  118  Franklin  Street,  CHICAGO. 
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E>-Iv-E>-C-T-R-I- 


''WHAT  ARE  WE  HERE  FOR?" 

TO  SUPPLY  ABSOLUTELY  ALL  THE 

Electrical  Specialties  used  on  Earth. 

WE  ARE  MAKING  DEALS  THAT  SELL  THE  STUFF. 
YOU  WILL  BE  "IN  IT"  IF  YOU  SEND  YOUR  ORDERS  NOW. 

Key  and  Keyless  Sockets,  Cut-outs,  Single  and  Double 
Pole  Switches,  Cas  Attachments,  Etc.,  Etc. 

ThG  STAR  EIiECTRIX  DOMPAHY, 

1320  Wallace  Street,    PHILADELPHIA,  PA. 


AGENCIES:  ''''°'''IST.sr''' ''' 


W.  H.  GORDON  &  CO., 
1 1 5  Broadway,  New  York. 


ILL.  ELECTRIC 
Rookery  Build 


MATERIAL  CO., 
ing,  Chicago. 


Automatic  Switch  Co., 


No.  8  KEYSER  BUILDING, 

BALTIMORE,  M.,  U.  S.  A. 

Sole  Maniifactnrers  of  tie 


AUTOMATIC  SWITCH. 


The  only  reliable  protector  to  the  Arma- 
ture of  an  Electric  Motor. 

Applicable  to  Constant  Potential  Motors 
of  all  sizes  and  patterns. 

SEND  FOR  CATAIiOeUE. 


G.  A.  HARMOUNT, 

MAN.\UKit 

MONITOR  ELECTRIC  CO., 

14^9     WABASH  AVE.,  CHICAGO,  ILL. 


WHOLESALE  DEALER  IN  GENERAL 


ELECTRICAL  SUPPLIES. 


WESTEICW  AGENT  FOR 


ALFRED  F.  IVIOORE 

;l-i;TABLlSHEU  IS-iO. . 

■ELEGTRIGAL  WIRES  AND  GABLES. 

Electric  Liglit,  Annuuciator  and  Olliie  Wiie.s.     Incandescent  and  Battery  CordS;   in 
fact,  every  kind  of  Wire  known  lo  the  Electrical  Trade. 


Electric  Traction  Go. 

ELECTRIC  RAILWAYS. 

STREET  OR  TRUNK  LINES. 

ELEVATED  OR  UNDERGROUND. 


Central  Stations  for  Power  Distribution. 


STATIONARY  MOTORS. 

STORAGE  BATTERIES, 


Executive  Offices:    115  BROtDWAY.  NEW  YORK. 

AGENCIES,   926  Drcxol  BIdg..  Philadelphia;  456  Rookery  BIdg.,  Chicago. 
1 1 1  Water  St.,  Pittsburgh,  Pa. 

FACTORY:  JERSEY  CITY,  N.  J 


TfiAD&y^AflK.. 
fi,i:0l5T£l\ED. 

l''or  20  yours  thn  mipcrlorlty  of  t.Iio  Ooiulii  Trinlc  IMui-k  Itrttlerlcs  lins  bcon  rocoff- 
niziMl  nil  nvt'r  tlH»  world  In  r<>i>oiit»Ml  triuiii|ilis  overall  I'onipciit opn.  Itcwarr  ol'  iiDilit- 
tloiiH,  WliiMi  you  iMiy  ii4-i>ll  for  T«>lui>lit>iirs.  Call  Hells,  KU'tlrU-  ('lo<ks.  (;as  l.itrhlhiK^, 
Iturular  AlarniK,   MtMllciil  Halterk-t«,  Kir.,  Ktc,  be  surH  thai  It  Is  iiiarkiMl    Avitli   the  word 

THE  LECLANCHE  BATTERY  CO., 

111-117  East  131st.  St.,  NEW  YORK. 
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We    are    General    Selling    Agents    for    Holmes  -  Booth    &    Hayden's    Patent 
Weatherproof  Electric  Light,  Line  and  House  Wires,  which  have  no  superior. 


10,000  BRYANT  CDT-ODTS, 


These  Brackets  never  break  the  Insu- 
lators, and  always  hold  them  securely. 


We  manufacture  our  own  porcelain 
goods,  and  are  able  to  give  you  what 
you  want  at  rock  bottom  prices. 


We  are  constantly  adding  new  spe- 
cialties to  our  already  long  list.  Watch 
us  and  keep  up  with  the  times. 


G.W. 


RAW 
HIDE 


Pinions. 


HAVE 
YOU 
TRIED 
THEM? 


IF 

NOT, 
YOU 
SHOULD. 


They  Solve  the  PINION  QUESTION. 


G.W.    TROLLEY  WHEEL. 


Aluminum  and  our  Special  Compound. 

One  third  the  weight  of  Brass. 

Best  in  the  Market. 


GREAT  WESTERN  ELECTRIC  SUPPLY  CO., 

190  &  193  FIFTH  AVE.,  CHICAGO. 
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^  EXPERTS    IN    THE    INDUSTRIAL  ^ftf 


«,« 


APPLICATION  OF  ELECTRICITY. 


OWNERS  AND  MANUFACTURERS  OF  THE 


s 


Rae  Electric  Railway  System 

The  only  system  employing  a  single  Motor.    Noiseless  gearing  connecting  both  axles. 


New  Standard  Compound  Wound  80,000  Watt  Generator. 

Long  Distance  Power  Transmission.    Electric  Power  Plants  and  Motors. 


SEND  US  DATA  AND  ESTIMATES  WILL  BE  PROMPTLY  FURNISHED. 


U/nPKC     Cor.  Woodward  and 
IIUIlllOp   Baltimore    Avenues, 


DETROIT,  MICH. 
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ALEXANDER,BARNEY&GHAPIN, 


TELEPHONE  BUILDING,  20  Cortlandt  St.,  NEW  YORK. 


VOLTMETERS 


'    A.B.G.  1 


AMMETERS. 


ELECTRICAL  SUPPLIES. 

THE  MILLIKEN  PATENT 

ELECTRIC  RAILWAY  POLE. 


ARC  AND 

INCANDESCENT 

LAMPS. 


-MAHDFACTUEED   BY- 


No.  65  LIBERTY  STREET, 
NEW  YORK. 


No.  59  DEARBORN  STREET, 
CHICAGO. 


standard  Side,  Center  and  "Pull-Off"  Poles.  Special  Attention 

Given  to  Insolation.    Special  Poles  of  any  Beqaired 

Ijength,  or  to  Stand  any  Strain  9Iade  to  Order. 


Adopted  by  all  the  Leading  Roads  and  Recommended  by  the  Best  Engineers. 

In  nse  In  the  fallovlne  cities:    NEWABK,  BCVFALO,  JE£8£lf  CITY 
PATERBON,  TBOY,  PITTSBDKeH,  HAinil,T01V,  C,  ETC. 

Over  6,000  Ordered  in  the  Last  3  Months, 
ORDERS  FOR  STANDARD  POLES  FILLED  FROM  STOCK. 

WRITE  FOR  PARTICULARS. 


CONSTANT  CURRENT 

MOTOR, 

Tbe  Blost  Economical    Arc   Motor 
9Iannfactnred. 

NO  BELTS, 

NO  COG  WHEELS, 
NO  FRICTION. 

A  Positive  Qflick  Acting  GoYernor. 

Agents  Wanted  in  allthe  Prin- 
cipal Cities, 

The  Card  Electric  Motor  &  Dynamo  Ge., 

Cor.  Second  and  Plum  Streets,  CINCINNATI,  OHIO. 


BAIN  ELECTRIC  MFG. CO., 

FOREE  BAIN,  President  and  Engineer, 
47  and  49  S.  Jefferson  Street,  CHICAGO. 

DYNAMOS    AND    MOTORS 

1-12  to  500  Horse  Power. 


Highest  Class  in  Efficiency,  Mechanical  Design,  and  General  Utility. 

Experts  in  applying  Electricity  to  New  Uses. 


SBKI>  FOII  CATAIiOUUB. 


Incandescent  Lamp  Co., 

I9l2--I9l40livestreet,  St.  Louis.  Mo., 

MAKUFACTrKEBS    OF 

INCANDESCENT  LAMPS. 

Lamps  Made  to  Fit  any  Socket. 


Send  ns  a  trial  order. 


Satisfaction  Guaranteed. 


UMINAR  FIBRE 

A  peifect  substitute  for  Hard  Rubber  for  insulating  and 
mechanical  purposes.  Thoroughly  homogeneous,  and 
practically  indestructible.  Furnished  in  sheets  and  tubes 
of  various  lengths  and  thicknesses.  Can  be  cut,  turned 
or  drilled  Into  any  desired  shape.  Will  take  a  very  high 
degree  of  polish.  Is  also  a  perfect  bearing  for  light  run- 
ning machinery. 

LAMINAR  FIBRE  QOODS  CO., 

180  Summer  St.,  Boston,  Mass. 


SlV 
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W.  N.  HOBART,  President. 
J.  C.  HOBART,  Secretary. 


L.  O.  Maddux.  Vice-President  and  Treasurer, 
j.  H.  EICKERSHOFF.  Superintendent. 


THIS  IS  WR0N6 


ECONOMY,      SIMPLICITY,      DURABILITY,      SILENCE. 


15  TO  300-HORSE  POWER.    COMPOUND  AND  YALVELESS. 


MOST  PERFECT  RE&ULATION  EVER  OBTAINED. 

No  Small  Parts  Requiring  Repairs. 
No  Eccentrics.        No  Stuffing  Boxes.       No  Piston  Rods. 
Internal  Friction  a  Minimum. 

All  Parts  Interchangeable. 

Tile  engine  is  perfectly  balanced  and  self  contained ;  all  wearing  surfaces  are  exceptionally 
large,  malting  it  tlie  most  perfect  high  speed  engine  built. 


THE  TRIUMPH  COMPOUND  ENGINE  CO,, 

211,  213,  215  and  217  W.  2nd  St.,  CINCINNATI,  O. 

FRASER  &  CHALMERS.  Agents.  Salt  Lake  City,  Utali;  Helena,  Mont.        WBITE  FOB  CATALOGDE. 


TH^- 


ELLIS  OIL  FILTER 

SHIPPED  ON  30  DAYS'  TRIAL  TO  ANY 
RESPONSIBLE  PARTY. 


KCONOIvIY  IS  ^yy^KAIvTH. 


CO 

UJ 


CO 

CO      UJ 
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U.     UJ 
UJ     h- 

S  d 

UJ    * 

< 
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A  Trial  will  convince  the  most  skeptical  that  we  have  the 

best  Filter  extant. 

Could  we  ship  on  30  days'  trial  were  this  not  the  case? 


STANDARD  OIL  FILTER  CO., 

195^207  Danal  Si,   CHICAGO, 


HOLISIES,   300XH    &    HAYUEHS, 

FACTORIES:   WATERBURY,   CONN, 

aiANUFACTirBKBS    OF 

BARZS  AND  INSUXiATZSD  TTiriRIS. 

Underwriters' Copper  Electric  Light  Line  Wire,  handsomeljr  finished,  liighest  conductivity.    Copper  Magnet  Wire,  Flexible  Silk,  Cotton  and  Worsted  Cords 
for  Incandescent  Lighting.     Round  and  Flat  Copper  Bars  for  Station  Work.     Insulated  Iron  Pressure  Wire. 

PATENT     K.  K.     LINE  WIRE 

For  Electric  Light,  Electric  Railways,  Motors,  Telegraph  and  Telephone  Use. 

AGENTS  FOR  THE  WASHINGTON  CARBON  CO.,  CARBONS  FOR  ARC  LIGHTING. 

THOS.  L.  SCOVILL,  New  York  Agent, 

26  PARK  PLACE.  NEW  YORK. 

THE  ELEKTRON  MFG.  CO., 

79  and  81   Washington  Street,  Brooklyn,  N.  Y. 


-MANUFACTURERS  OF- 


Perret  Electric  Motorsi  Dynamo!; 

I.AMINAT£D  FIELD  MAGNETS,  HIGH  EFFICIENCT, 

LOW  SPEED,  FULL  POWER. 

Motors  of  any  size  for  any  purpose.  Factories  equipped  throughout  wiUt  Electric  Power, 

Isolated   Plants  for  Incandescent   Electric  Lighting. 


Porrol  20  U.  P.  Motor,  SpuuU  VM,  WoIrIU  \,:m  ii,b. 


SHJLIillsrO-    A.O-BITT3: 

BALTIMORE,  MD.,  W.W.  Donaldson,  21 S  N,  Calvert  SI. 
WASHINGTON,  D.  C,  i.  U.  Burkell  &  Co.,  1409  N.  Y.  Ave.  ST.  PAUL.  MINN.,  F.  J.  Renz,  327  Minnesota  St. 

NEW  ORLEANS,  LA.,  Goorgo  Baquie,  140  Gravler  SI.  PHIUDELPHIA,  PA.,  Cleverly  Electrical  Works,  1018  Chettnut  SI. 
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THE  NATIONAL  TRANSFORMER  SYSTEM 
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CONVERTER  EFFICIENCIES. 


CO 

-M 

o 
0 

-a 

c 

o 
O 


o 

CO 

+J 

c 
0 
-g 

0 

o 

< 

O 


o 
2 


Z 
o 


o 

c 
3 


D 
CTQ 
0 

CO 

o 


CD, 
(-1- 
CD 
CI 

CO 

o 

-^ 
0 

D 

<' 

0 

CO 


H 

fcf 

(D 

«^ 

1 

8 

0 

• 

e*- 

ts* 

H 

0 

r 

B 

H* 

0 

^ 

% 

rt- 

J 

m 

1 

! 

5 

■d 

H« 

0 

2 

gj- 

ts 

0 

Ij 

H* 

;o 

CR 

en 

►d 

^^ 

►< 

^ 

P 
0 

• 

rt- 

0 

H 

P 

g* 

1— • 

(D 

«^ 

»d 
(9 

P 
►4 

►< 

A 

H» 

A 

P 

S. 

a' 

rt- 

S 

0 

»-rf 

d 

Sf 

H- 

«^ 

Transformer  on  Pole  Showing  National  Safety  Fuse  Box. 


COMPLETE 


CENTRAL  STATION  EQUIPMENTS 

FOR 

LIGHT    OR    POWER 

DISTBIBVTIOIir. 


OUR  APPABATUS  IS  OF  THE 

HIGHEST    EFFICIENCY, 

MECHANICALLY  AND  ELECTRICALLY. 

WK  OCAKANTBE  ITN  OPERATION  AND 

PROTECT  OUR  CUSTOMERS. 


COMPLETE 

DIRECT   CURRENT  SYSTEM 

FOB 

Lio-HTinsra-. 


NATIONAL  ELECTRIC  MFG.  CO.,       Eau  Claire,  Wis. 


C3^E30.    IB.    S:^.A.  W,    Gfrexi'l    AAlctxictBex-.. 


NEW  YORK,  N.  Y., 
BUFFALO,  N.  Y., 
CINCINNATI,  O.. 
WASHINGTON,  D.  C. 
PHILADELPHIA,  PA. 


National  Electric  Mfg.  &  Const.  Co..  50  Broadway. 

Little,  McDonald  &  Co..  141  East  Sonoca  St. 

W.  N.  Gray,  I  2  Chamber  ol  Commcrco, 

.      L.  N.  Cox,  16  Filth  St.,  8.  E. 

C.  M.  Blanchard,  Glrard  Building. 

SAN  FRANCISCO,  CAL., 


KANSAS  CITY,  MO., 
ST.  PAUL,  MINN., 
DETROIT,  MICH., 
DENVER,  COLO., 
WINNIPEG,  MAN., 

National  Electric  DevolopmonI  Co. 


-      Thomas  WoKo,  515  Main  St. 

Tho  Electrical  Engineering  &  Supply  Co. 

-     Commercial  Electric  Co. 

TI10  Mountain  Electric  Co. 

SImpson-DavIs  Electrical  Construction  Co. 
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Edison  General  Electric  Cols 

SYSTEM  OF  ARC  LIGHTING. 


Elison  Gsneral  Electric  Co.'s  60  Light  Arc  Dynamo. 


THE  GENERATOR, 

EXCELLENT  IN  ELECTRICAL  DESICN. 

Simple  and  strong  mechanically;     Large,  well  balanced,  well  ventilated  armature; 

Sectional  field  windings. 
Regulation  automatic,  regulator  simple,  and  on  the  machine; 
No  extra  circuits,  no  wall  resistance. 


J, 


NEW  IN  DESICN. 

1,200  and  2,000  candle  power;  Lamps  for  7  or  14  hours'  continuous  burning  as  desired. 


ADDRESS  NEAREST  DISTRICT  OFFICE, 


MAIN    DISTRICT   OFFICES: 


Canadian  DiMtrirt,  Itauk  of  Commcico Kills.,  Toronto,  Can,  I'acilic Coast Dist., Edison  Bhltf.,  I  la  Itnsli  St.,  San  Francisco, Ci 

Central  ]>iHtrict,  Rialto  Itnildinu;,  CliiraKO,  III.  Pacilic  KortliwcNt  Uistrlct,  Flcischner  Itld;;.,  Portland,  Ore. 

Karctvrn  ]>iHtrict,  KdlKon  Itiiiiiiini;,  Jtroad  St.,    New  York.  Kocky  Monntain  District,  Masonic  ItnildinK,  Ucnver,  Colo. 

Kpw  Alugland  Wistrict,  38  Pearl  Street,  Boston,  Mass,  Southern  District,  10  Decatur  Street,  Atlanta,  Gn, 


Cai. 
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THE  STANDARD  VOLTMETER. 

THE  STANDARD  AMMETER. 


Weston's  Portable  Direct-Raadins:  Voltmeter, 

Weston's  Portable  Dlrect-Roadinir  Ammeters  and  Mil-Ammeters. 


FOR  DIRECT  CURRENT  CIRCUITS. 


THE  WESTON 

Standard  Voltmeters 

ARE    THE 

Be^fi  and  Mo^t  j^confate  poft- 
Bble  In^tiiDgEnfi^  lljade. 


They  are  perfectly  dead  beat. 
They  are  direct  reading. 
They  are  extremely  sensitive, 

and  will  indicate  to  one  part 

in  one  thousand. 


THE  WHOLE  SCALE 

-IS- 

AVAILABLE, 

AND — * 

Accurately  Laid  Out 

—BY- 
ACTUAL  CALIBRATION. 


BWLerJSCONY 


They  are  practically  free  from  temperature  error,  the  actual 

difference  in  their  readings  being  less  than  1-4  of  1  per  eent.  for  35 

degrees,  Fahrenheit. 

They  have  no  magnetic  "lag"  and  are  consequently  free  from 
errors  arising  therefrom. 

The  temperature  error  of  most  of  the  well-known  forms  of  Voltmeters 
on  the  market  is  about  1  per  cent,  for  i>  degrees  Fahrenheit,  or  7  per  cent, 
for  .'5.5  degrees.  The  temperature  error  of  such  instruments  is  therefore 
more  than  28  times  that  of  the  Weston. 

The  error  from  magnetic  "lag"  of  many  of  the  well-known  forms  of 
Voltmeters  is  very  high.  It  varies  from  1,',2  to  as  much  as  14  per  cent. 
The  combined  errors  of  such  instruments  frequent'y  amounts  to  15  per  cent, 
when  used  under  ordinary  conditions.  Such  instruments  may  be  "cheap," 
but  it  is  poor  economy  to  buy  them. 

The  friction  errors  in  many  forms  of  instruments  are  also  quite  large, 
and  frequently  amount  to  several  per  cent. 

We  have  tried  to  overcome  these  dilTicultios  and  to  produce  a  first-olass 
instrument,  as  perfect  in  every  mechanical  and  electrical  detail  as  possible, 
and  at  a  reasonable  price,  in  view  of  the  quality  of  the  instrumeats. 


They  have  a  very  high  resist- 
ance, a  matter  of  great 
importance. 


Over  three  years'  constant  use  of  our  instruments  proves  beyond  a 
doubt  that  we  have  succeeded,  and  that  our  instruments  are  perfectly  per- 
manent if  used  with  moderate  care. 

They  have  been  adopted  as  standards  by  many  prominent  electrical 
companies  in   this    country.     They  have   also  been  highly  indorsed  by  the 

best  electricians  and  electrical  engineers  in  this  country,  and 

by  many  of  the  most  prominent  electricians  in  Europe. 

We  make  25  dilterent  styles,  varying  in  their  ranges  from  loo'oou  of  a 
volt  to  C,000  volts. 

The  Weston  Standard  Aimeters  and  MIL-\MMETERS 

possess  many  of  the  excellent  features  of  the  Voltmeters.  We  make  at 
present  14  different  styles,  with  ranges  varying  from  i„'o„„  of  an  ampere  to 
150  amperes.  We  shall  presently  be  in  a  position  to  deliver  higher  range 
instruments  up  to  30,000  amperes. 

Onr  facilities  for  repairing  and  standardizing  electrical  instruments 
are  excellent,  and  we  are  prepared  to  do  such  work  at  reasonable  rates. 


(destoi)  EleetFieal  instromeDl  Go., 


oi^j?'i03Ei  .£Liux>  iTi-^dTomr, 


114  and  116  William  St.,  NEWARK,  N.  J. 
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OE^^ERVE 


INSULATED 

■  ^4 


rnrne.^  iJn(S?roun 

7£LEpnoNE,y5 

TIE  LEQR  APH . 

g-KTRic  um^ 

Xhe,OKONlTEwirej  are  endoryed  and  recommended  by  tKe  mojt 
eminent  Electrical,  dvii  and  Mining  Eri^ineefj  df'^eUnitedjtatej 
and  !bretja  ^untrie/,  and  ^tend  unrivalled  for  their  hi6h  in.- 
julatinj  qualitiej,  durability  and  extreine,  tpu^hnef^. 

AmsiPE  mmm  op  BuiLoiNcij  and 

(jeneral  [Railroad  and/\min^  purpoje^". 

THEY  ^AYE  NO  EQUAL 

cANDEE  Aerial  WIRE5, 
^AN5ow  pRoTEcnwQ  tApe-, 

OKONITE  TAPE., 

/^anufac'fur'ecl  jokly  in  tK.^ 


13  PARK  Row 

^O^ToM',(HlCA5<it>EnVERj/ANpANCl5Co/'l£Ni)on^5»Um/^Mt[(lCAf 
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LONG  BISTAMCE  TRiNSMISSION, 

WATER  POWERS  MADE  PROFITABLE. 
STEAM  PLANTS  SUPERSEDED. 


240  Horse  Pomrer  furnished  at  a  point  seven   miles  from   Generator 
over  a  circuit  of  Iff  o-  O.  B.  and  S.  ITITire^  loss  15  per  cent. 
Send  us  data  and  vao  -nrill  furnish  full  estimates  of 

ELECTRICAL  APPARATUS. 


WESTINGHOUSE  ELECTRIC  'nd  MFG.  CO., 

PITTSBURGH,  PA.,  U.  S.  A. 

Boston.       New  York.       Chicago.       St.  Louis.       San  Francisco.       Charlotte,  N.  C. 


INCANDESCENT 


To  Fit  any  Socket. 


Excelling  all  others  in  Life, 
Maintenance  of  Candle- 
Power  and   Efficiency. 


THE  BEST  IS 


General  Electrical  Supplies 
of  Superior 

Designs  and  Finish. 


LAMPS. 


FROM   8  c.  p.  to  f50  c.  p.,  AND 
ANY   VOLTAGE. 


Even   Diffusion 

of  Light  by 

twisted  filament. 


THE  CHEAPEST. 


Send  for  our 

CATALOGUE 

of  August  1,  1890. 


510-534  West  23d  Street, 

NEW  YORK. 


V 

620  Atlantic  Avenue, 

BOSTON,  MASS. 


'? 


217  La  Salle  Street, 

CHICAGO.  ILL. 


nvUMiv  \JV,  ' 
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Rodney  Hunt  Machine  Co. 

Turbine  Water  Wheels,  Vertical  ^  Horizontal. 


MAIN  OFFICE  and  WORKS,  Orange,  Mass. 


30-in.  wheel  at  Holyoke  Teetiag  Flume  .9050. 
These  wheels  are  enperior  for  high  power  and 
efficiency,  excellent  workmanship, 
even  speed   and    great    darabillty. 
Tight  closing  gate;  easily  operated. 
Used  in  many  of  the  largest  manu- 
facturing establiehments  in  the  Unit- 
ed States.      6,800  horse  powtr  fur- 
nished one  mil),  7,200  to  another, 
and  one   manufacturer   87  wheals. 
All  now  running.    Special  patented 
..  ariantcementa  for  electric  light  and 
i^^  power  service,  even  speed,  etc. 

BOSTON  OFFICE,  70  Kilby  Street. 


J.  G.  TEMPLE, 

DAYTON,  OHIO, 

HYDRAnLIC  AND  MECHANICAL  ENGINEER. 

Designs  and  estimates  made  for  improvement 
of  Water  Powers  in  connection  with  Blectrical 
and  othei  plants. 


Filishr^h  M  Metal  Tool  Co., 

H.  H.  HIPWELL,  Prop. 

Mfrs.  of  Electric  Specialties  of  Every  Variety, 

TOOLS,  DIES,  Etc. 

St.,  -  -  Allegheny,  Pa. 


TWO  CENTS 

THAT'S  ALL  IT  WILL  COST  YOV 
TO  WRITE  FOB,  PRICES. 


WE  CAN  SAVEJfOU  MONEY. 

STANLEY  Sl  hall, 

Electrical  Honse  FnrnisliiDgs, 


32  and  34  Frankfort  Street, 


NEW  YORK. 


CHAS.  A.  SCHIEREN  &  GO., 

NEW  YORK.  CHICAGO.  BOSTON.  PHILADELPHIA. 

BELTING  ADVERTISEMENT 


NEW  YORK  BELTI NG  ScPAGKINC  CO 


JOHN  H.  CHEEVER,  Treas.,  15  PARK  ROW,  NEW  YORK. 

Oldest  and  largest  Mantifacturers  in  the  United  States  of 

Vulcanized  Rubber  Fabrics 

FOR  JIECHANICAI.  PURPOSES. 

RUBBER    BELTING    PACKING   AND    HOSE. 


ENDLESS  BELTS 

Particularly  adapted  for  Dynamo  uses; 

made  of  any  wldtli  or  length  to 

order,  at  a  week's  notice. 


SALESROOMS: 

PHILADELPHIA,  308  Chestnut  St, 
BOSTON,  52  Summer  St, 
CHICAGO,  151  Lake  St. 
DENVER,160M611,  ITth  St. 
CHARLESTON,  160  Meeting  St. 
GEAKD  RAPIDS,  4  Monroe  St. 
MINNEAPOLIS,  28  South  2nd  St. 
CLEVELAND,  17b  Superior  St.  - 
SAN  FRANCISCO,  17  Main  St. 


SALESROOMS : 

ATLANTA,  16  Decatur  St. 
DETROIT,  1624  Woodward  Ave. 
BALTIMORE,  12  N.  Charles  St. 
BUFFALO,  124-128  Washington  St. 
HEW  ORLEANS,  8-12  N.  Peters  St. 
KANSAS    CITT,   1313  West  12th  Street 
ST.  LOUIS,  616  Locust  St. 


ATTKitTioiiri 


FOR  ONE  MINUTE,  PLEASE. 

Have   You  Seen  Our 


NEW  CATALOGUE. 


Just  Issued? 


If  not,  write  for  it,  we  ■will  send  you  one  gratis. 


THE  ILLINOIS  ELECTRIC  MATERIAL  CO.,  341  Rookery  Bidg  CHICAGO. 

THETUBESOFTHEIMTFRIOR  CONDUIT  ^  INSULATION  CO. 


ARE  ESPECIALLY  APPLICABLE  TO 

ELECTRIC  RAILWAT  REQUIREMENTS. 

A  simple  solution  of  the  Wiring  Problem  for  Public  Buildings,  Residences, 

Factories,  Station  Work,  Cars,  Underground  Feeders,  and 

in  all  places  where  Insulation  Is  required. 


INTERIOR  CONDUITS] 


Indorsed  by  the  leading  Electricians,  Electric 
Light  Companies,  Wiring  Contractors,  Architects, 
Builders  and  Board  of  Fire  Underwriters. 


UNDERGROUND  CONDUITSrnesTfflnr^t^tf^^^^^^^^^^ 


For  Ca-talogue,  Frice  List  and.  Gr©nera.l  In.forma.tiorL,  Ji.d.d.ress 

INTERIOR  CONDUIT  &  INSULATION  CO.,'^*i?v^^°/„i!*;p')l 


ew  York. 

President. 


EMPIRE  CHINA  WORKS, 

144  to  156  Green  St.,  Green Pomt,  BrooUIyn,  E,  D.,  N.  Y. 
HARD  PORCELAIN   ELECTRICAL  SUPPLIES, 

INCLUDING 

Hwltch  Bases.  Cut-Ont  BoxeP,  Cleats,  Circuit  Breakers, 
Bashines*  K.DObs  and  other  Insulators. 

The  body  of  our  goods  1b  made  non-condactlve.  Our  ware  Ib  the  moat 
denee  aod  is  cuoBequently  fhn  moet  noD-abBorbeot  that  can  he  produced, 
being  the  TRUE  HARD  PORCELAIN. 

I>-JL-I-S-X-E 

ELECTRICAL  SPECIALTIES. 

PAISTE  SNAP  SWITCHES. 
PAISTE  CHINA  SWITCHES. 

PAISTE  SWITCH  SOCKETS. 

PAISTE   PORCELAIN  CUT-OUTS. 


BDRNLEYDRY  BATTERY 


PAT£1KTED  January,  1S90. 


STRONGER  tlian  any  open  circnit 
BATTERY  on  the  market. 

B  ETTE  R  tban  any  Dry  Battery  yet  prodnced. 

The  most  Compact  and  the  Cheapest.     90c  per  cell.     Discounts  in 
quttutities  aud  to  the  trade. 


CHICACOi-Central  Electric  Co. 


"^  gsgg 


J  JLBUNMLk&  CO..^"G':„"!t;^er  76  Cortland!  St..  N.Y. 


LOOK  FOR  THE  EXHIBIT: 

PROVIDENCE  CONVENTION, 

February  17,  18,  19. 

A  Quantity  of  new  things  to  show  you. 


'> 


PUSH-BUTTON 
SHELLS. 


TORRINGTON,  CONN., 

AND 

95  CHAMBERS  STREET,  NEW  YORK. 


EVIERY    SATURDAY. 
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Narragansett     Electric     Lighting    Com- 
pany's Station  at  Providence. 

The  station  of  the  Narragansett  Electric 
Lighting  company  at  Providence  will  doubtless 
be  visited  by  almost  every  attendant  at  the  con- 
vention of  the  National  Electric  Light  associa- 
tion in  that  city  February  17,  18  and  ig.  Most 
of  the  members  are  familiar  with  the  plant,  as 
a  paper  describing  it  in  great  detail  was  read  at 
the  meeting  of  the  association  at  Niagara  Falls, 
August  6,  i88g.  Mr.  Henthorn  who  read  the 
paper,  thought  it  a  model  station.  He  men- 
tioned the  fact  that  the  company  had  started 
operations  in  1884  with  29  lights,  but  had 
within  five  years  made  such  progress  that 
it  had  constructed  a  station  in  which  12,000 
horse  power  might  be  generated.  The  credit 
for  this  achievement  he  gave  to  thegeneral  man- 
ager and  vice-president,  Marsden  J.  Perry,  the 


structing  additions  in  the  future.  The  build- 
ings which  now  comprise  the  station  are  a 
dynamo  room,  200  by  60  feet,  boiler  house  71 
by  68  feet,  and  an  engine  house  no  by  57  feet. 
The  structures  are  of  brick  of  plain  design. 
The  chimney  is  257  feet  in  height. 

The  dynamo  room  is  shown  in  Fig.  i.  The 
company  operates  35  Thomson-Houston  arc 
dynamos  and  5  Westinghouse  alternating  current 
dynamos.  Thomson-Houston  generators  with 
a  capacity  of  500  horse  power  are  operated  to 
supply  current  for  88  stationary  motors. 

The  dynamos  are  so  arranged  that  a  greater 
number  than  usual  is  located  on  a  given  floor 
space.  There  is  abundant  room  provided  how- 
ever for  the  inspection  of  the  machines.  The 
dynamos  are  driven  from  the  main  line  shaft 
located  below  the  floor. 

The  boiler   house   contains   si.x   batteries   of 


was  of  course  determined  to  have  the  building 
in  readiness  at  the  opening  of  the  World's  Fair, 
and  to  do  this  it  was  deemed  advisable  to  put 
three  gangs  of  men  at  work,  and  keep  them  en- 
gaged constantly  until  completed.  This  could 
only  be  done  of  course  by  the  aid  of  electric 
lights.  At  present  there  are  twelve  arc  lamps 
employed.  They  are  furnished  by  the  Chicago 
Arc  Light  &  Power  company,  and  are  operated 
day  and  night.  The  work  of  excavation  is  pro- 
gressing rapidly  by  the  aid  of  these  lights.  The 
workmen  are  protected  from  the  inclemency  of 
the  weather  by  a  temporary  %vaterproofinclosure 
covering  the  site  of  the  proposed  building. 
When  the  excavation  is  completed  and  the 
foundations  laid,  the  covering  will  be  raised  so 
that  the  walls  can  be  built  up  to  the  first  floor, 
then  to  the  second  and  so  on  until  the  entire 
building    is   completed.       During    the   recent 
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present  president  of  the  National  Electric 
Light  association. 

The  station  fronts  on  the  Providence  River, 
and  occupies  55,000  square  feet.  The  ground 
at  this  point  was  found  to  be  of  an  extremely 
unstable  character.  The  upper  crust  was  solid, 
but  underneath  was  a  stratum  of  clay  which 
was  as  hard  to  deal  with  as  quicksand.  Hard- 
pan  was  reached  at  depths  ranging  from  35  to 
50  feet  below  high  water.  All  the  permanent 
walls,  it  was  decided,  should  rest  on  piling. 
The  dynamo  room  foundations  are  laid  on  piles 
varying  in  length  from  35  to  45  feet.  These 
piles,  21C)  in  number,  were  driven  alternately  in 
two  rows  32  inches  center  to  center  at  right 
angles  to  the  wall  and  64  inches  center  to  center, 
parallel  with  the  wall.  Each  row  was  surmounted 
by  hard  pine  timber  pile  caps,  each  12  by  12 
inches.  Upon  these  caps  was  started  the 
masonry  wall,  4  feet  3  inches  wide  at  the  base, 
tapering  to  24  inches  at  the  top  on  the  four-foot 
level  above  high  water. 

The    station   vyas  built   with  a  view  of   con- 


Babcock  &  Wilcox  boilers  of  a  total  capacity  of 
2,000  horse  power.  The  coal  is  delivered  to 
the  fire  boxes  by  gravity  through  chutes  from 
coal    pockets  on  the  roof. 

The  1,500  horse  power  triple  expansion  com- 
pound condensing  engine  is  shown  in  Fig.  2 
on  the  next  page.  It  was  constructed  by  E.  P. 
Allis&Co.  of  Milwaukee,  Wis.  The  driving  belt 
is  125  feet  long,  and  is  6  feet  wide.  The  second 
engine  is  compound  condensing  and  was  built 
by  the  same  company.  An  auxiliary  Arming- 
ton  iS;  Sims  150  horse  power  engine  is  also 
operated.  

Electric  Lighting  and  Building. 

The  Masonic  'I'emple  of  Cliicago,  in  which 
there  is  so  much  interest  throughout  the  coun- 
try, will  be  a  most  remarkable  building  not 
only  on  account  of  the  immensity  of  its  size, 
but  also  from  the  fact  that  from  the  day  on 
which  it  was  begun,  Sundays  excepted,  until  it 
is  completed, work  will  be  continued  if  the  plans 
of  the  contractors  and  trustees  are  followed.  It 


"cold  snap"  in  Chicago,  when  operations  on  all 
other  buildings  were  discontinued,  the  workmen 
found  no  difficulty  in  continuing  their  opera- 
tions. This  of  itself  is  an  interesting  fact,  and 
will  attract  the  attention  of  builders  to  the 
scheme. 


More  Litigation  over  Double  Carbon  Arc 
Lamps. 

There  has  been  developed  during  the  last 
week  a  new  feature  in  the  litigation  over  the 
double  carbon  arc  lamp  patents.  It  will  be  re- 
membered the  Urush  company  secured  several 
injunctions  restraining  other  companies  from 
manufacturing,  disposing  of  or  operating  double 
carbon  arc  lamps  on  the  ground  that  all  such 
lamps  infringed  the  Urush  patents.  One  of 
these  companies  was  the  Western  Electric  com- 
pany of  Chicago.  Tliis  company  immediately 
placed  what  it  claimed  was  a  new  form  of  lamp 
upon  the  market.  The  first  order  filled  was  that 
for  the  new  station  of  the  city  of  Chicago.  The 
Brush  company  took  up  the  matter  at  once  and 
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proceedings  for  contempt  were  instituted  against 
E.  M.  Barton,  C.  A.  Brown,  J.  M-  Jackson  and 
George  P.  Barton,  representing  the  Western 
Electric  company.  The  Brush  company  claims 
that  the  new  lamp  of  the  Western  Electric  com- 
pany is  identical  with  that  manufactured  by  the 
company  before  the  injunction  was  issued,  but 
the  respondents  assert  that  radical  changes  have 
been   made   and  that  the   new  lamp  in  no  way 


having  discovered  that  somethiog  could  be  done  in  the  way 
of  transmitting  sounds,  but  never  making  a  practical  use  of 
it,  and  Bell,  who  has  given  us  a  practical  telephone.  It  was 
nearly  forty  years  after — over  thirty  years  after — that  the 
world  was  taken  up  by  another  inventor  with  no  knowledge 
of  what  Dr.  Cushman  had  done,  and  was  perfected  to  the 
present  stage  of  efficiency.  Referring  to  the  same  parallel 
I  have  already  used,  if  Columbus  had  stopped  his  discovery 
with  his  visit  to  the  little  lone  island  that  he  first  touched 
and  he  had  never  made  another  voyage,  the  parallel  be- 
tween him  and  Dr.  Cushman  would  have  been   the  same. 


ter  work  was  suspended,  and  Dr.  Cushman  states- 
that  he  constructed  peculiar  lightning  arrest- 
ers for  the  line  which  he  found  transmittedl 
sound  over  the  wire.  The  croaking  of  frogs 
in  the  swamp  was  heard,  he  states,  in  Ra- 
cine. The  device  he  subsequently  employed, 
he  alleges,  for  a  useful  purpose. 
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infringes  upon  the  Brush  patents.  The  case 
was  argued  before  Judges  Gresham  and  Blod- 
gett  last  week  at  Chicago.  Decision  was  re- 
served. 


Revival  of  the  Cushman  Telephone 
Claim. 

The  American  Bell  Telephone  company  of 
Boston  recently  began  a  suit  against  H.  E. 
Chapman  of  Chicago  to  secure  an  injunction 
restraining  him  from  manufacturing  and  selling 
telephones  alleged  to  be  infringements  of  the 
Bell  telephone  patent.  On  February  9th  Judge 
Blodgett  of  the  UnitedStates  court  for  the  North- 
ern district  of  Illinois  handed  down  a  decision 
granting  a  preliminary  injunction.  The  suit,  if 
the  attorneys  for  the  defense  carry  out  their 
plans,  will  be  a  most  interesting  one.  The  de- 
fense claimed  that  the  Bell  patents  were  void 
because  of  the  work  which  was  done  in  the  same 
line  by  Dr.  Sylvanus  D.  Cushman  in  Racine  in 
1851.  This  ground,  in  fact,  was  substantially 
all  the  defense.  The  case  will  involve  a  recon- 
sideration of  Dr.  Cushman's  claim  that  he  was 
the  original  discoverer  of  the  telephone. 

Dr.  Cushman's  claims,  it  will  be  remembered, 
were  passed  upon  by  Judge  Blodgett  in  the  case 
of  the  .American  Bell  Telephone  company 
against  the  American  Cushman  company.  He 
decided  that  against  the  defendant  in  that  suit 
on  every  point. 

In  granting  the  preliminary  injunction  in  the 
Chapman  case.  Feb.  9,  Judge  Blodgett  defined 
Dr.  Cushman's  work  in  these  terms: 

That  Dr.  Cushman  did  make  some  instrument  which 
connected  a  shop  with  the  telegraphic  office  through  which 
the  boys  talked,  and  which  were  on  exhibition  there  for  a 
little  time,  and  that  such  an  instrument  was  used  there  and 
in  a  place  where  he  made  lightning  rod  wires  or  twisted 
them  together  some  time  afterward,  must,  I  think,  from 
the  testimony  be  considered  as  established.  But  it  stopped 
there.  The  fact  still  exists  that  Dr.  Cushman  gave  noth- 
ing to  the  world.  He  produced  nothing.  Whatever  he 
did  was  ended  there.  lie  never  made  a  practical  telephone 
which  the  world  was  willing  to  accept  or  which  ever  excited 
the  interest  of  men  of  science  or  of  practical  men  with  re- 
gard to  its  principles  and  application.  He  stands,  so  far 
as  this  great  discovery  which  is  exhibited  in  the  Bell  tele- 
phone is  concerned,  where  the  Northmen  stood  in  regard  to 
Columbus  concerning  the  discovery  of  America.  They 
coasted  along  the  shores  of  England  and  l^abrador  three  or 
Cour  hundred  years  before  Columbus  set  sail  on  his  voyage 
of  discovery,  and  no  doubt  saw  land,  and  landed  and  made 
brief  settlement.  But  they  did  not  give  this  continent  to 
the  world.  Columbus  came  and  carried  back  the  news 
which  stimulated  the  ambition  and  zeal  and  enterprise  of 
the  whole  civilized  world  at  that  time,  and  gave  this  hem- 
isphere to  civilization.  That  is  the  difference  between  Dr, 
Cushman,  whose  work  stopped  there  where  he  found  it. 


The  world  would  not  have  got  anything  from  Columbus' 
discovery,  except  there  was  a  little  lone  island  out  there  in 
the  Atlantic  Ocean  which  could  be  reached  by  sailing  west- 
ward— from  Spain  to  Portugal,  But  he  made  further  voy- 
ages himself;  and  whether  he  touched  the  main  land  or 
some  other  person  touched  it  first  is  of  no  consequence  so 
far  as  the  giving  of  the  great  discovery  to  the  world  is 
concerned-  Dr,  Cushman  was  content  with  the  little  spot 
be  touched  and  stopped  there  and  he  gave  nothing  what- 
ever to  the  world.  This  seems  to  me  to  be  a  fair  illus- 
tration of  Dr.  Cushman's  relation  to  the  art. 

It   is   expected  that  the  Chapman   case   will 
come  up  for  a  final  hearing  in  June,     The  case 


Slattery's  Secondary  Battery  Electrode. 

"An  .electrode  for  secondary  batteries  formed 
of  finely  divided  pure  copper  compressed  into  a 
coherent  mass," 

These  are  the  words  by  which  M.  M.  M. 
Slattery  of  Fort  Wayne,  Ind.,  describes  one  of 
his  latest  inventions. 

The  plate  is  made  of  copper,  and  is  used  in 
connection  with  an  alkaline  solution  and  another 
electrode,  which  may  be  of  iron.  In  making 
the  copper  electrode  very  finely  divided  copper 
in  a  pure  form  is  used,  such,  for  instance,  as  is 
obtained  by  electrical  reduction  from  the  oxide 
and  which  is  in  an  almost  impalpable  powder. 
The  copper  in  this  state  is  placed  in  a  mould  and 
compressed  by  hydraulic  pressure  until  the  cop^ 
per  powder  is  squeezed  into  a  coherent  mass  or 
plate  of  a  density  and  strength  sufficient  to> 
allow  of  its  manipulation,  and  used  as  a  battery 
plate. 

Such  a  plate  has  a  formation  more  porous- 
than  that  of  an  ordinary  solid  copper  plate,, 
and  the  principal  advantages  claimed  for  it  are 
its  unoxidizable  character;  its  lightness;  its  ca- 
pacity for  absorption  of  gas  and  liquid;  anc}  its 
permanence. 


Two  Providence  Electric  Light  Stations. 

Two  isolated  electric  light  plants  in  Provi- 
dence are  illustrated  in  the  accompanying  en- 
gravings. In  Fig.  I  is  given  a  view  of  the 
plant  in  the  works  of  the  Gotham  Manufactur- 
ing company  at  Elmwood.  The  factory  has  a 
frontage  of  1,000  feet  and  1,100  men  are  em- 
ployed. The  two  Edison  dynamos  shown  in 
the  engraving  are  each  of  750  lights'  capacity.. 
They  are  operated  from  a  countershaft  drivers 
by  the  Corliss  engine  which  furnishes  the  power 
in  the  factory.  In  the  cellar  are  located  two 
Edison  dynamos  which  supply  the  current  for 
electro-plating.  They  are  opera'ed  by  an 
.'\rmington  &  Sims  engine.     The  Gorham  com- 
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will  then  be  taken  to  the  Supreme  court  of  the 
United  States.  An  effort  will  be  made  to  se- 
cure from  that  court  a  special  order  for  advanc- 
ing the  case  so  that  a  decision  may  be  reached 
before  the  expiration  of  the  Bell  patents, 

Dr,  Cushman's  claim  to  the  discovery  of  the 
telephone  is  doubtless  familiar  to  all  readers  of 
the  Westrrn  Electrician,  The  discovery, 
the  doctor  says,  was  accidentally  made  when  he 
was  a  resident  of  Racine  in  1S51.  He  was  con- 
structing a  telegraph  line  from  Racine  to  Beloit. 
When  the  line   reached   a  swamp  near  .Roches- 


pany  has  extended  to  members  of  the  National! 
Electric  Light  association  a  cordial  invitation 
to  visit  its  works  when  they  are  in  Providence.. 
l''ig.  2  gives  a  view  of  the  electric  light  plant, 
in  the  factory  of  the  Providence  Lithograph 
company,  Two  Armington  &  Sims  engines 
operate  a  Weston  dynamo,  and  furnish  power 
throughout  the  establishment. 


The  liayficld.  Wis  ,  Lighting  company  has  installed  an 
incandescent  plant  with  a  ca^jiacity  of  2,1100  lights  for  pub^ 
lie  and  commercial  lighting. 
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Improvements  in  the  Station  of  the  Chi- 
cago Arc  Light  &  Power  Company. 

Such  has  been  the  growth  of  the  electric 
lighting  business  during  the  last  few  years  that 
in  many  cases  station  managers  are  now  finding 
that  their  machinery  is,  or  soon  will  be,  totally 
inadequate  for  what  is  expected  will  be  the 
natural  growth  of  next  year's  business.  As  a 
consequence  of  this  encouraging  outlook,  a 
number  of  the  lighting  companies  are  remodel- 
ing their  plants.  Among  the  companies  mak- 
ing changes  of  an  extensive  character  is  the 
Chicago  Arc  Light  &  Power  company.  This 
company,  as  is  well-known,  started  business 
with  a  number  of  isolated  plants  located  at  dif- 
ferent points  throughout  the  city.  The  first  im- 
provement was  to  brmg  together  under  one  roof 
at  76  Market  street,  all  the  apparatus  from  the 
several  isolated  plants,  so  as  to  supply  all  the 
lamps  from  one   large  central  station.     It  was 


shafting  to  the  dynamos  belts  will  be  used. 
Work  on  the  improvements  is  being  pushed, 
and  it  is  expected  that  the  remodeled  station 
will  be  so  complete  in  its  arrangement  that 
little,  if  any,  change  will  be  required  for  years 
to  come.  The  capacity  of  the  station  when 
completed  will  be  5,000  horse  power. 


Electric  Railway  Litigation  at  IVIi!waul<ee. 

The  injunction  which  was  secured  by  the 
Milwaukee  City  railroad  against  the  Whitefish 
Bay  company  to  prevent  the  latter  from  erecting 
poles  and  stringing  wires  on  Broadway  was  dis- 
solved February  9  by  Judge  Winslow  of  Racine, 
in  the  Superior  court.  During  the  struggle  for 
supremacy  last  spring  between  the  Whitefish 
Bay  people  and  the  roads  that  are  now  owned 
by  the  Villard  syndicate,  the  former  attempted 
to    score    a    point     by  ■  erecting     poles     and 


doubtedly  rent  the  use  of  the  Whitefish  Bay 
company's  power  along  the  five  blocks  on 
Broadway  from  Martin  street  to  Michigan 
street,  the  attorneys  of  the  Whitefish  Bay 
line  said  lately  that  work  on  that  road  would 
be  begun  in  earnest  at  once  and  pushed  to  com- 
pletion. Henry  C.  Payne,  who  represents  the 
Villard  interests,  said  the  fight  would  not  be 
given  up,  as  the  case  would  be  taken  to  the 
Supreme  court. 


Electrical   Section   of  the   World's  Fair. 

Following  are  the  resolutions  adopted  by  the 
Chicago  Electric  club  at  its  last  meeting  regard- 
ing the  electrical  section  of  the  World's  Fair: 

Whereas,  The  question  of  location  of  the  electrical  ex- 
hibit and  display  in  the  proposed  World's  Columbian  E.t- 
position  is  one  of  the  greatest  importanc3to  the  electrical 
interests  of  the  country  and 

Whereas,  It  is  generally  understood  that  the  directors 
of   the  Exposition   contemplate  dividing  the  exhibit  and 
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soon  seen,  however,  that  the  Market  street 
quarters  would  have  to  be  enlarged.  Accord- 
ingly, when  a  short  time  ago,  an  opportunity 
presented  itself,  to  obtain  control  of  another 
large  portion  of  the  Market  street  building,  ad- 
joining the  station,  no  time  was  lost  in  com- 
mencing to  enlarge  the  old  quarters. 

The  readers  of  the  Wesikkn  Klvxtrician 
have  already  had  presented  to  them  a  full  de- 
scription of  the  Market  street  plant,  so  a  few 
words  will  suffice  to  make  clear  what  the  changes 
are  to  be. 

To  begin  with  the  steam  plant,  the  boilers 
will  all  be  new  and  of  the  Manning  upright 
type.  The  boilers  and  engines  will  be  on  the 
ground  floor,  with  the  condensers  in  a  sub- 
basement.  The  dynamo  room  will  be  just  above 
the  engine  room,  and  on  the  third  floor  three 
lines  of  shafting  are  to  be  located.  By  this  ar- 
rangement the  engines  belt  up  through  two 
floors  to  pulleys  in  the  shafting  room.  From 
the  shafting  room  power  is  transmitted  by  belts 
down  to  the  dynamos,  on  the  next  floor  below. 
Rope  transmission  will  be  employed  only  be- 
tween the  engines  and  the  shafting.     From  the 
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stringing  electric  wires  on  Broadway,  which 
was  already  occupied  by  the  Milwaukee 
City  company  with  a  horse  line.  .An 
injunction  was  obtained  and  the  half-dozen 
poles  with  their  few  hundred  feet  of  rusty  wire 
have  stood  as  a  mute  protest  against  the  slow 
movement  of  the  wheels  of  justice.  In  his  de- 
cision Judge  Winslow  says  that  the  Milwaukee 
railroad  company's  claim,  that  the  portion  of 
the  original  ordinance  which  reserved  the  right 
to  grant  other  companies  permission  to  use  its 
tracks  was  void  and  untenable  and  that  the 
city  had  no  power  to  attach  claims  to  the  plain- 
tiff's charter,  is  not  well  taken,  and  if  such 
were  not  the  case  the  whole  ordinance  would 
be  void.  Judge  Winslow  says  that  the  charge 
made  by  the  Whitefish  Bay  company  that  the 
Milwaukee  City  road  did  not  begin  the  equip- 
ment of  its  road  by  electricity  within  three 
months,  as  required  by  the  ordinance,  has  been 
"skillfully  evaded  rather  than  satisfactorily 
met." 

Under  the  decision  the  two  companies  be- 
come tenants  in  common  of  the  franchise  and 
the    Milwaukee  City  road   will,  it    is    said,  un- 
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display,  placing  one  on  the  Lake  Front  and  one  in  Jackson 
Park,  and 

Whereas,  This  body  being  composed  of  representative 
men  from  the  most  prominent  electrical  interests  of  the 
L^nited  States,  realizing  the  immense  importance  of  the 
electrical  portion  of  the  proposed  Exposition,  and  wishing 
to  make  the  same  as  impressive  and  attractive  as  possible, 
it  is 

Ri-sohfd,  That  in  the  opinion  of  the  Chicago  Electric 
club  the  best  interests  of  the  general  public  and  the  elec- 
trical industries  will  be  subserved,  and  a  satisfactory  ex- 
hibit more  certainly  assured  by  placing  the  entire  electrical 
exhibit  in  one  place.     lie  it  further 

Kt-iolv,'d,  That  in  the  opinion  of  this  club,  the  amount 
of  steam  power  and  spice  required  for  the  electrical  exhibit 
or  display  will  render  it  impracticable  to  place  either  on 
the  Eake  Front,  and  that  all  should  be  located  at  Jackson 
I'ark. 

Rciolvctl,  Further  that  this  club  most  respectfully  request 
the  authorities  of  the  World's  Columbian  Exposition  to 
give  this  matter  Ihcir  favorable  consideration. 


The  demand  for  electric  railways  has  so  crowtlcd  the 
manufacturers  of  this  line  of  machinery  that  there  is  a  gen- 
eral delay  in  equipment  of  new  roads.  The  Kocliester,  N. 
v.,  Street  Railway  company,  which  is  c<|uipping  its  entire 
system  with  electrical  apparatus,  has  been  waiting  for 
months  for  its  engines  and  boilers.  Only  a  comparatively 
few  cars  are  operated  in  consequence  of  this  lack  of 
power. 
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Cicero  &  Proviso  Electric   Railway. 

The  generator  room  of  the  Cicero  &  Proviso 
Electric  Railway  company's  power  house  in 
Chicago  is  illustrated  in  the  accompanying 
cuts.  This  company  was  organized  about 
a  year  ago  and  work  was  begun  last  spring.  The 


The  power  house,  at  present,  has  only  two 
80,000-watt  generators,  but  there  is  ample  room 
for  material  extension.  The  generators  are 
driven  by  a  250-horse  power  Corliss  engine, 
belted  direct.  The  route  established  by  the 
company  is  eight  miles  in  length.     Twelve  cars 
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line  is  practically  an  extension  of  the  Madison 
street  cable  line  of  the  West  Chicago  Street 
Railway  company,  though  operated  by  a  dis- 
tinct company.  It  extends  from  the  end  of  the 
cable  line  out  Madison  street  to  Harlem  avenue, 


CHICAGO — GENERATOR   ROOM. 


will  be  operated  for  a  time,  until  more  are  de- 
manded. The  plant  was  installed  by  the  Edison 
General  Electric  company,  Chicago  department. 
Since  the  boundaries  of  the  city  of  Chicago 
were  extended  land  in  this  part  of  the  town  has 


CICERO  \   i'Rf:)V(.so  ELi:crRic  RAILWAY,  CHICAGO —gi;nI':rat(ir  room. 


thence  to  Lake  street  and  back  to  the  old  city 
limits.  Connection  at  this  point  is  made  with 
Madison  street,  lioth  Madison  and  Lake  streets 
are  double-tracked,  while  the  cross  lines  on 
Ilarlein  avenue  along  the  "old  city  limits," 
which  are  very  short,  are  only  single  track  lines. 


been  boomed  by  real  estate  investors.  It  is  one 
of  the  most  desirable  sections  of  the  city.  'I'he 
residents  of  that  part  of  the  town  have  been 
obliged  to  depend  upon  a  "dummy"  line  hereto- 
fore operated  by  the  Chicago,  Harlem  &: 
iJatavia  Railroad  company,  and  the  lack  of  rapid 


transit,  of  course,  impeded  the  the  progress  of 
the  locality.  Now,  however,*"rear[ estate  men 
look  to  a  boom  in  that  part  of  the  town. 


Fluid   Insulators. 

The  insulators  illustrated  in  the  cuts  are  of  a 
peculiar  type,  and  although  used  in  other 
countries  are  comparatively  unknown  in  the 
iTnited  States.  These  devices  were  designed 
for  the  purpose  of  obtaining  the  highest  insula- 


terminal  insulator. 

tion  by  preventing  surface  leakage.  An  insulat- 
ing fluid  which,  it  is  stated,  will  not  support  a 
film  of  dust  or  moisture,  fills  a  recess,  well  pro- 
tected from  the  weather,  in  the  porcelain  body 
of    the    insulator.     In   this   way   a  clean   and 


insulator  for  connecting  aerial  with  suhterranean 

WIRES, 

highly   insulating   fluid    surface    is   interposed 
between  the  line  and  earth. 

These  insulators,  which  are  made  in  numer- 
ous patterns  of  either  porcelain  or  brownware 
may  be  employed  to  advantage  on  coast  lines, 


ORrilNARV    INSULATE 


where  the  glass  or  porcelain   quickly   becomes 
coated  with  a  conducting  film  of  .salt. 

The  insulation  fluid  is  manufactured  by 
Johnson  &  Phillips,  London,  England,  under  a 
secret   process.     The    fluid,   it  is  claimed,  does 


LEAIIING  IN  INSULATOR.  SIPHON. 

not  freeze;  it  does  not  evaporate;  it  allows  dust 
to  sink  to  the  bottom;  it  does  not  creep  like 
paraffine  or  mineral  oils;  and  it  lasts  three  or 
four  years,  even  in  the  Kast  Indian  climate. 
One  gallon  of  the  insulation  fluid  suflices  for 
about  200  of  the  smaller  and  150  of  the  larger  in- 
sulators. These  insulators  are  handled  by  the 
Electrical  Supply  company,  Chicago. 
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Electric  Lighting  Fixtures. 

Tlie  cuts  presented  herewith  represent  a  line 
of  specialties  recently  brought  out  by  E.  M. 
Carhart  &  Co.,  Providence,  R.  I. 

Fig.  I  shows  a  simple  form  of  mast  arm,  made 
of  double  L  iron.  The  L  irons  are  used  as 
conductors,  and  also  as  a  track  to  carry  the 
lamp  over  the   street.     These  tracks   with   the 


from  the  floor  or  sidewalk,  and  there  have  been 
cases  of  death  caused  by  persons  coming  in 
contact  with  the  bottom  of  the  lamp  and  the 
earth  circuit.  This  rubber  device  is  made  to  fit 
any  style  of  lamp,  and  by  its  use,  it  is  stated,  a 
perfect  insulation  is  secured. 

Fi;^.    6    is   a   pole   step,    made  removable  to 
facilitate  the  work  of  the  trimmers.     Instead  of 


^ 


FIG.  2. 
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FIG.  3. 


supporting  brace,  are  insulated  from  the  pole, 
thus  dispensing  with  the  cable,  which  has 
always  been  a  source  of  annoyance,  as  well  as 
expense.  A  switch  is  placed  on  the  pole  to  cut 
the  lamp  out  of  circuit  while  being  trimmed. 
Fig.  2  is  an  enlarged  section  through  the  mast  arm 
Fig.  3  is  a  tree  insulator.     This  device  oper- 


FIG.  7.      ELECTRIC  LIGHTING  FIXTURES. 

ates  so  as  to  permit  the  line  to  remain  in  a  nor- 
mal position,  allowing  the  tree  to  sway  with  the 
wind,  and  also  to  prevent  the  line  from  coming 
in  contact  with  the  tree. 

Fig.  4  shows  a  carbon  holder.  The  feature 
of  this  device  is  that  when  the  thumb  screw  is 
turned  to  take  out  the  carbon,  it  keeps  open  the 
adjustable  part  of  the  holder  ready  to  receive 
the  new  carbon.     This  is  accomplished  by  means 


a  trimmer  being  obliged  to  carry  a  ladder  in  ad- 
dition to  his  load  of  carbons,  sockets  of  the  pat- 
tern indicated  are  fastened  on  the  sides  of  the 
pole.  The  trimmer  takes  two  of  the  small 
brass  steps,  placing  them  in  the  sockets  one 
after  the  other,  goes  up  the  pole,  trims  the 
lamp,  comes  down,  takes  out  his  steps,  places 
them  in  his  pocket,  and  goes  to  the  next  lamp 
post,  and  so  on. 

Fig.  7  represents  the  Carhart  cable  clip.  This 
device,  as  will  be  seen,  is  simple  in  construction, 
and  is  easily  adjusted  in  passing  a  fixture.  It 
is  made  of  the  best  galvanized  iron. 

The  device  described  above,  with  the  excep- 
tion of  the  cable  clip,  are  inventions  of  Van  A. 
Thomas,  superintendent  of  the  Narragansett 
Electric  Lighting  company.  Providence,  R.  I. 


Extending  the  Electric   Railroad  System 
at  Milwaukee. 

The  contract  for  rebuilding  the  Villard  lines 
at  Milwaukee  into  electric  roads  has  been  let, 
and  work  will  begin  as  soon  as  the  weather  per- 
mits. Chief  Engineer  Henderson  of  the  Edison 
General  Electric  company  and  two  of  his  associ- 
ates visited  the  Cream  City  last  week  and  closed 
the  contract  with  H.  C.  Payne  as  the  represen- 
tative of  the  Villard   company.     The    Edison 


FIG.  5. 
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FIG.  6. 


of  a  small  collar  on  the  screw  inside  of  the  ad- 
justable part  which  follows  out  with  the  screw. 
This  adjustable  part  is  connected  to  the  main 
body  by  a  pin  hinge,  no  part  being  separable. 

Fig.  5  is  a  rubber  insulator  for  the  bottom  of 
arc  lamps.  In  many  cases  lamps  cannot  be 
hung  more  than  seven  or  seven   and  a  half  feet 


company  and  the  Villard  company  are  com- 
posed of  the  same  gentlemen,  so  that  the  Villard 
people  are  virtually  rebuilding  the  roads  them- 
selves. The  amount  of  the  contract  is  under- 
stood to  be  in  the  neighborhood  of  fs,  100,000. 
It  calls  for  the  completion  of  the  work  within  a 
reasonable  time. 


Resistance  of  One   Mil-Foot  of   Copper. 

By  F.  B.  Badt. 

As  the  resistance  of  one  mil-foot  of  copper  is  the  basis  of 
almost  every  calculation  relating  to  sizes  of  wires  trans- 
mitting electrical  energy  for  lighting  and  power,  the  writer 
thought  that  the  following  data  might  be  of  general  interest: 

Calculating  from  Matthiessen's  standard,  i.  e.  the  re- 
sistance of  one  mile  (5280  feet)  of  chemically  pure  copper, 
I- 1 6  inch  (62.5  mils)  in  diameter,  at  the  temperature  of 
15-5°  C.  (59.9°  F.)  is   equal  to  13.59  B.  A.  units,  we  get: 

R  of  I  mil-foot  of  pure  copper  at  59-9°  F.= 
'3S9X(62.5)v  =„,o54,5B.  A  units. 

5280 

Hence  we  deduct  by  the  aid  of  the  formula: 

R=r  (i-\~a/~-/>/')  where 

R=resistance  at  the  temperature  t 

r=resistance  at  o"C. 

t=  temperature  in  degrees  C. 

a  and  b  constants,  assumed  for  pure  copper   as  follows: 

a=. 003824. 

b=. 00000126 

R  of  mil-foot  at  o^C.  (32°F.)=:9.48SB7i  B.  A.  units. 

R  of  mil-foot  at  24°C.  (75.2°  F.)=io. 36661  B.  A.  units. 

A  /c:^a/  ohm  is  equal  to  the  resistance  of  a  column  of 
pure  mercury,  i  square  millimeter  in  section,  and  106  cen- 
timeters long  at  O^C. 

According  to  the  latest  researches  the  ^rt/e  ohm  is  repre- 
sented by  the  resistance  of  a  similar  column  of  mercury 
106.3  centimeters  long,  and  one  B.  A.  unit  equals  .9866 
true  ohm.^ 

The  B.  A.  unit  is  therefore  represented  by  a  similar 
column  of  mercury  106 X. 9866= 104, 87558  centimeters  long. 
Hence  we  deduct: 

iB.A.  unit=i^4^87558_ggg^g22  Legal  Ohm. 
106 

-    I  B.A.  unit=^?l:M58  =  .9866TrueOhm. 
106.3 


I  Legal  Ohm= 


106 


10487558 


=  1.010721  B.  A.  Units. 


106 


I  Legal  Ohm=—!^^=. 9971777  True  Ohm. 
106.3 

I  True  Ohm  =  J£^  =1.00283  Legal  Ohms. 
106,3 

„_       106.3     ^, 


I  True  Ohm  = 


=  1-013558  B.  A.  Units. 


104.8755S 
Oq  these  considerations  is  based  table  No.  i. 

TABLE  NO     I. 

Resistance  of  i  mil-foot  of  soft  copper  wire: 


Resistance  in 

Temperature. 

Conductivity. 
Per  cent. 

B.  A. 

Units. 
9.488871 

9.683520 

True 
Ohms. 

0"C. 
,,2°F. 

iOO 

9S 

0.311719 
0-552774 

■s-s-c. 

or 

loo 

98 

10.05415 
10.35933 

9.919425 
ro.iai86 

M-C. 

or     ■ 
75.2°F. 

IOO 

98 

10.36661 

I0.578"? 
10.  "66  733 

10.88503 

10.23769 
10.43642 

3=°C. 

or 

896^ 

lOO 

98 

10.52439 
ro.73917 

can  find  a  variety  of  values  for  i  rail-foot  of  copper 
handbooks.  In  table  No.  2  are  given  some  of  the 
extensively  used  in  practice: 
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The  wire  tables  generally  used  in  the  United  States  by 
practical  men  for  electric  lighting  and  power  purposes  are 
that  of  Prescott  for  the  B.  &  S.  gauge  and  Glover's  for  the 
B.  W.  gauge.  Prescott's  value  of  one  rail-foot  coincides 
within  a  very  small  fraction  with  our  own;  Cheesman's  is 
the  same  as  ours,  the  others  deviate  considerably.  Re- 
markable is  the  fact  that  although  the  Lt-gal  Ohm  was 
determined  in  18S4  the  wire  tables  which  we  are  using  in 
practice  to-day  still  give  the  resistance  in  B.  A.  units. 

Most  of  our  voltmeters  are  nowadays  standardized  in 
legal  ^o\\s  and  resistance  coils  in  A-^d/ ohms,  and  certainly 
our  wire  tables  should  give  the  lesistance  m  legal  o\i.m. .  ox 
still  more  preferable  in  true  ohms  and  not  in  obsolete  B. 
A.  units. 

A  few  other  points  may  be  mentioned  in  this  connection. 
Resistances  in  our  wire  tables  for  practical  use  should  be 
given  for  commercial  and  not  for  pure  copper.  Of  course, 
any  one  using,  for  instance,  the  Glover  wire  table  is  sup- 
posed first  to  change  B.  A.  units  into  true  ohms,  then 
allow  for,  say  98  per  cent,  conductivity,  and  lastly,  if  the 
temperature  of  6o°F.  should  be  too  low  to  make  allowance 
for  a  higher  temperature. 

These  operations  take  considerable  time,  and  we  venture 
to  state  that  not  one  out  of  a  thousand  in  the  daily  rush  of 
business  will  go  through  even  one  of  these  operations  As 
a  consequence  these  values  are  simply  used  as  they  are 
found  in  the  wire  tables  whether  they  are  correct  under  the 
circumstances  or  not. 

A  wire  table  for  practical,  everyday  use  in  offices  of 
electric  light  and  power  companies,  in  the  opinion  of  the 
writer,  should  give  the  resistances  of  the  wires  under  the 
following  conditions: 

First.  The  unit  of  resistance  should  be  the  true  ohm- 
Second,  the  resistances  should  be  calculated  on  the  basis  of 
commercial  and  not  of  pure  copper  wire.  As  most  of  our 
manufacturers  guarantee  gS  per  cent,  conductivity  this 
should  be  the  standard.  Third,  the  standard  temperature 
should  be  the  mean  temperature  plus  the  rise  of  tempera- 
ture caused  by  the  electrical  current. 

In  explanation  of  point  three,  this  statement  is  made:  A 
standard  temperature  of  6o''F.  or  75°F,  may  do  for  tele- 
graph, telephone  and  kindred  wires,  and  even  for  arc  light 
wires  carrying  a  comparatively  feeble  current,  which  does 
not  heat  the  conductor  perceptibly  above  the  temperature 
of  the  air. 

If  we  assume  the  mean  annual  temperature  of  our  dwell- 
ings, offices  and  public  buildings  to  be  24°C  (75°F.)  the 
estimate  may  appear  to  be  high  to  our  English  friends, 
who  have  never  lived  in  our  tropical  climate  in  summer  or 
in  our  overheated  houses  in  winter,  but  we  consider  it  a 
very  conservative  figure.  If  we  now  assume  that  the 
mean  current  will  cause  an  increise  in  the  temperature  of 
the  wires  of  8°C.  (i4.4°F.)  we  make  a  very  conservative  es- 
timate again.  The  standard  temperature  would  then  be 
32°C.  (89.6°F.)  We  know  of  many  installations  in  which 
wires  are  heated  considerably  above  ioq°F.  Most  tables 
of  *'safe"  carrying  capacity,  in  use  to  day,  allow  for  an  in- 
crease of  from  i8°F.  to  So^F,  above  the  temperature  of  the 
air. 

With  outside  wires  carrying  heavy  currents  for  incan- 
descent lighting  and  power  installalious  the  case  is  a 
little  different.  The  mean  temperature  for  the  United 
States  during  a  whole  year  is  only  53.28°F.  For  over- 
head wires  however,  generally  a  much  greater  increase  of 
temperature  is  allowed  than  for  wires  inside  of  houses. 
Assuming  the  standard  temperature  for  inside  wire  to  be 
32'^C.  (8q.6°F  }  we  would  allow  for  an  increase  of  temper- 
ature of  20. i8°C.  (36.32°F.)  for  inside  wires. 

We  therefore  suggest  that  wire  tables  for  electric  light 
and  power  installations  be  calculated  on  the  basis  of  a 
temperature  not  below  32^0  (89.6°F  ) 


The  Rae  Generator  and  the  Detroit  Elec- 
trical Works. 

The  improved  type  of  Rae  electric  railway 
generator  is  represented  in  Fig.  i.  The  Detroit 
Electrical  Works  build  these  generators  in  sizes 
of  40,000,  65, coo  and  So, 000  watts.  The  e.  m. 
f-  of  550  volts  is  maintained  throughout  the 
Rae  system.  The  generators  are  all  compound 
wound.  The  field  magnets  are  made  with 
wrought  iron  cores,  and  the  cast  iron  yoke 
pieces  are  designed  of  a  section  equivalent  in 
magnetic  capacity  to  that  of  the  wrought  iron. 
The  compound  winding  consists  of  a  flat  ribbon 
of  copper,  which  is  made  equal  in  section  to 
that  of  the  armature  conductors.  These  series 
coils,  it  will  be  noticed,  are  placed  at  the  ends 
of  the  magnet  cores,  and  against  the  cast  iron 
yokes. 

The  Siemens  armature  is  built  up  of  soft  iron 
disks  .007  inch  in  diameter,  covered  with  shel- 
lacked tissue  paper.  At  every  20  disks  a  layer 
of  shellacked  cloth  is  interposed  in  order  to 
thoroughly  provide  against  the  generation  of 
Foucault  currents.  The  core  is  mounted  on 
four  brass  splines,  let  into  the  shaft,  and  so  ar- 
ranged that  an  air  space  is  left  between  the  shaft 
and  the  inner  edges  of  the  disks.  The  commu- 
tators of  all  the  machines  have  80  sections,  and 
the  following  are   the  electrical  dimensions  of 


the  65,000-watt  machine:  Armature  wire  i,coo 
feet  of  No.  4  B.  &  S.,  resistance,  .c6i  ohm; 
shunt  winding,  No.  17  B.  &  S.,  resistance,  250 
ohms.  The  series  coil  has  a  carrying  capacity 
equivalent  to  that  of  the  armature,  and  consists 
of  60  turns  complete,  15  in  each  coil. 

In  Fig.  2  is  given  a  view  of  one  of  the  shops 
in  the  Detroit  Electrical  Works. 


The    Deterioration  of    Incandescent 
Lamps,' 

It  is  usual  to  consider  that  the  16  candle  power  incan- 
descent lamp  requires  50  watts  of  electric  energy  to  raise 
it  to  its  normal  brilliancy.  This,  no  doubt,  is  a  fairly  ac- 
curate estimate,  as  applied  to  a  new  lamp,  but  unfortu- 
nately it  is  not  one  that  remains  true  during  the  whole  life 
of  the  filament.  The  slender  rod  of  carbon  commences  to 
alter  its  constitution  under  the  intense  heat  to  which  it  is 
raised,  and  its  atomic  condition  undergoes  a  change.  The 
effect  of  this  change  is  to  be  found  in  two  directions;  the 
resistance  of  the  filament  increases,  so  that  less  current 
passes  through  it  under  uniform  conditions  of  electromotive 
force,  while  at  the  same  time  the  light-giving  efficiency  of 
the  filament  is  reduced.  The  result  is  a  notable  falling  off 
in  illumination.  The  lamp  takes  rather  less  current;  and, 
therefore,  gives  very  much  less  light.  Even  the  illumina- 
tion that  is  produced   is   much  impaired  by  the  blackening 


Lamps,"  in  which  the  subject  was  very  fully  discussed. 
The  tests  embraced  ninety-four  lamps,  representing  four  of 
the  most  prominent  makers.  Fifty-nine  of  these  were 
bought  in  the  usual  way,  and  thirty-five  were  sent  direct 
from  the  makers,  and  were  probably  selected  with  care, 
although  as  the  names  were  not  published,  the  results  of 
the  tests  could  not  affect  the  makers  commercially.  Special 
care  was  taken  to  obtain  reliable  apparatus  for  the  tests, 
and  it  was  verified  from  time  to  time  while  they  were  pro- 
ceeding, The  candle-power  of  a  lamp  was  assumed  to  be 
the  mean  of  twelve  points  30  deg.  apart  in  the  horizontal 
plane  of  the  lamp,  and  the  volts  at  which  it  was  run  were 
taken  from  those  marked  on  the  lamp  by  the  makers.  The 
candle  powers  in  the  efficiency  measurements  were  taken 
after  the  following  intervals;  55,  no,  200,  300,  400,  500, 
600,  and  820  hours.  The  average  results  were  tabulated 
from  groups  of  10  to  15  lamps.  The  average  watts  per 
candle  power  for  the  different  makes  of  lamps  varied  from 
4.58  to  5.80,  a  very  considerable  contrast  to  the  3  watts 
usually  assumed.  The  average  percentage  of  the  initial 
candle-power  over  the  whole  test  varied  from  57  to  98 
per  cent.  This  last  figure  is  remarkable,  but  the  reason 
of  it  will  appear  later,  as  it  affords  a  demonstration  of 
what  seems  to  be  a  curious  law  in  regard  to  carbon  fila- 
ments. When  we  separate  the  lamps  into  groups,  accord- 
ing 10  their  initial  efficiency,  the  same  law  is  again  shown. 
Those  lamps  which  had  an  initial  economy  of  less  than 
3.2  watts  per  candle-power  gave  an  average  percentage 
of  initial  candle-power  varying  from  51  1064,  while  the 
average   watts    consumed  during  goo  hours  varied    from 


RAE   GENERATOR. 


2  M«  in  annDnl  temperature  at  i-jt  stations  of  the  Signal  Service 
U,  H.  Aniw  tor  twelve  years,  rtJ7i-iH-<^,  is  53.28"!''.  ComiKirc 
anniinl  report  of  the  Chief  SiRnal  Orficcr,  Wiiahington,  D.  C.  'I'iic 
mean  annual  temperature  of  Chicago  is  .jrj.O^K. 


of  the  globe.  The  purchaser  of  such  a  lamp  has  much 
the  same  experience  as  one  who  buys  a  gas  burner.  This 
latter  appliance  gives  a  certain  lighting  power  under  cer- 
tain conditions  of  pressure,  and  so  long  as  the  edges  of  the 
orifice  remain  clear  and  smooth.  But  in  most  buildings 
the  pressure  of  gas  varies  considerably  during  the  evening, 
while  it  takes  but  a  short  time  for  physical  deterioration  to 
commence  in  most  of  the  ordinary  patterns  of  burners, 
and  to  reduce  theirefficiency  by  20  or  50  percent. 

Some  years  ago  there  was  published  a  full  account  of  the 
life  histories  of  certain  lamps  tested  by  the  Franklin  Insti- 
tute, and  these  all  revealed  a  steady  deterioration  in  their 
efficiencies.  An  interval  of  five  years  has  converted  these 
tests  into  ancient  history,  but  it  has  not  enabled  the  manu- 
facturer to  overcome  all  the  difficulties  then  demonstrated 
for  the  first  time.  The  user  has  still  to  reconcile  himself 
to  the  fact  that  an  old  lamp  is  a  more  extravagant  appli- 
ance than  a  new  one,  and  that  all  lamps  age  with  great  ra- 
pidity in  the  early  part  rf  their  career.  The  question  has 
been  taken  up  by  several  observers  in  America.  In  1887 
Messrs  Whitmorc  and  Pearson  in  the  Massachusetts  In- 
stitute of  Technology,  made  "A  Study  of  the  Efficiency 
of  Incandescent  Lamps,"  which  was  afterward  modified 
and  published  by  W.  L.  rulfer.  This,  however,  dealt 
more  with  the  relative  efficiencies  of  different  makes  of 
lamps,  than  with  the  varying  efficiencies  of  the  same  lamp 
Later  W.  II  Pierce  read  a  paper  before  the  ,\merican  In- 
stitute of  Electrical  Engineers  on  "The  Relation  between 
the  Initial  and  Average  Efliciency  of  Incandescent  Electric 

I    Ahslrnct  of  n  piiper  in  London   Enijinccring;,  Jan.  23. 


4.54  to  5.84.  Out  of  eleven  lamps  in  this  group  four  fell 
to  an  efficiency  of  6  g  watts,  while  the  remainder  fell  to 
about  5i  watts,  at  which  point  the  curve  became  nearly 
flat.  Lamps  with  an  initial  economy  varying  from  3.2  to 
3  5  watts  per  candle-power  gave  an  average  varying  from 
4.94  to  5  61  watts,  while  their  percentage  of  initial  candle- 
power  during  the  run  varied  from  60  to  66.  There  were 
eighteen  lamps  in  this  group  five  of  one  make  and  thir- 
teen of  another.  The  first  required  65^  watts  at  the  close, 
and  the  latter  5  watts.  Nine  lamps  required  from  3.5 
to  3.8  watts  to  commence  with,  and  from  5  to  7  watt-  at 
the  close  of  the  test.  The  average  watts  varied  from  4.61 
to  5  5Q.  and  the  average  percentage  of  initial  candle- 
power  from  66  to  82  There  were  eleven  lamps  starting 
between  3.8  and  4.1  watts,  and  ending  between  5  and  7 
watts.  The  average  watts  over  the  test  varied  from  5.54 
to  6.07,  and  the  percentage  from  67  to  SS.  Between  4.1 
and  4-4  watts  there  were  fourteen  lamps,  all  ending  be- 
tween 5  and  6  watts,  and  having  an  average  of  4.79  to 
5.39  watts,  with  peicentage  of  initial  candle-power  varying 
from  84  to  90.  There  were  13  lamps  starting  between  4.4 
and  4.7  watts,  and  ending  between  5  and  6  watts.  The 
average  watis  were  4.75  and  5  6  for  the  two  groups  of  five 
each,  and  the  average  percentage  82  and  98.  One  group 
of  lamjis  improved  in  efficiency  for  a  siiurc  time,  falling 
from  44  to  4  2  watts  in  the  first  hundred  hours.  Five 
lamps  started  butween  4.7  and  5  watts;  they  first  fell  to 
4.2  watts  in  100  hours,  and  theji  steadily  rose  to  5.5 
watis  in  900  hours  the  average  bemg  4  97,  and  the  aver- 
age percentage  of  candle-power  loi  per  cent.  After  100 
hours  the  lamps   gave  118  per  cent,  ot  the  initial  candle- 
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power.      The   above    facts   are   shown    in    the    annexed 
table : 

TABLE    SHOWING     AVERAGE    WATTS      USED     PER    CANDLE 
POWER. 


(      -  I 

}■  3-'  to  3-5  -] 
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\   3.S  to  4.1  !• 


4.4  to  4.7 
4-7  10  5.0 


u 

5§ 

^^ 

SP- 

«§> 

SS 

s 

< 

s-s 

4.54 

s-s 

4.92 

6.9 

5.S4 

5'^ 

4.54 

6-V 

.iSl 

5-1 

461 

6.0 

■i.oQ 

7.0 

5-59 
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6  I 
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4-79 
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4  75 
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4.97 

64 

59 

51 
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'?An  inspection  of  the  table  shows  that  the  C  group  were  the 
fleast  economical,  and  the  B  group  the  most  so,  but  the  differ- 


hold  universally.  The  carbon  filament  appears  to  be  in 
an  unstable  molecular  condition  in  a  new  lamp,  and  to 
suffer  a  rapid  change  under  the  influence  of  its  incan- 
descence. However  few  may  be  the  watts  required  per 
candle-power  in  the  first  instance,  they  rapidly  increase  to 
between  five  and  six,  after  which  further  change  is  very 
slow.  Recently  Professor  Edward  L.  NichoUs  has  treated 
of  the  matter  before  the  New  York  Electric  club.  He  ran 
a  i6-candie  power  lamp  for  800  hours,  commencing  with 
an  expenditure  of  3015  watts  per  candle,  and  increasing 
fairly  steadily  up  to  5.75  watts.  In  the  same  time  the  re- 
sistance of  the  filament  rose  from  216  ohms  to  27S  ohms, 
and  the  light  fell  from  16  candles  to  6^  candles.  Of  course 
a  trial  with  one  lamp  is  not  of  very  great  value  taken  by 
itself,  but  in  this  case  it  fully  confirms  the  figures  we  have 
already  given. 

A  more  interesting  experiment  consisted  in  increasing 
the  electromotive  force  at  short  intervals,  so  as  to  keep  the 
candle-power  at  the  normal  figure.  Under  this  treatment 
the  lamp  failed  in  100  hours,  which  is  much  sooner  than 
we  should  have  anticipated.  The  total  rise  in  electromo- 
tive force  du'-ing  the  test  amounted  to  9  volts;  the  efficiency 
decreased  from  3.1 '8  watts  per  candle  to  3.^68  watts, 
and  the  resistance  of  the  filament  rose  from  221.6  ohms  to 
234. S  ohms.  During  the  first  fifty  hours  the  changes  were 
slight,  then  occuned  a  sudden  increase  of  resistance  with 
a  marked  rise  in  the  amount  of  energy  consumed. 


rectly,  and  unless  very  carefully  situated,  so  that  there  is 
little  chance  of  the  gaze  straying  accidentally  on  to  it,  must 
be  screened  in  some  way.  If  its  full  light  be  taken  into 
the  eye  it  paralyzes  the  part  of  the  retina  on  which  it  falls 
for  a  short  time,  and  renders  it  less  sensitive  to  the  reflect- 
ed light  thrown  from  books  and  objects.  The  owner  finds 
himself  on  the  horns  of  a  dilemma;  he  must  either  waste 
some  of  the  light  by  means  of  partly  opaque  screens,  or  his 
eyes  will  refuse  to  avail  themselves  to  the  full  extent  of  the 
illumination  provided  for  them.  This,  however,  is  atrouble 
that  tends  to  rectify  itself  very  rapidly.  The  experiments 
show  the  American  lamps  all  fell  rapidly  to  a  point  where 
they  required  at  least  five  watts  per  candle-power,  and 
probably  this  is  law  for  all  carbon  filaments.  The  in- 
tense vibration  of  the  atoms  caused  by  a  higher  tempera- 
ture than  that  corresponding  to  this  efficiency,  rapidly 
alters  the  structure  of  the  conductor,  and  e.\ercises  a  de- 
fensive action  by  increasing  its  resistance  to  the  passage 
of  the  current,  The  ardently  desired  one  watt  lamp, 
which  is  to  banish  gas  from  the  field  of  illuminants,  will 
certainly  not  have  a  carbon  filament.  Of  what  it  will  be 
composed,  assumed  that  it  should  ever  come  into  existence, 
there  is  yet  no  possibility  of  saying.  For  the  present  we 
must  be  content  with  what  we  have,  and  when  we  com- 
plain, as  we  often  do,  that  the  same  nominal  light  does 
not  go  so  far  in  electricity  as  it  does  in  gas,  we  must  re- 
member that  glow  lamps  hasten  to  put  themselves  on  the 
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ence  was  not  great.  It  also  shows  that  a  lamp  which 
starts  with  a  high  efficiency  is  not  necessarily  more  or  less 
efficient  than  one  starting  with  a  low  efticiency.  For  in- 
stance, if  the  C  series  be  traced  it  will  be  seen  that  the 
average  watts  run  in  the  following  order  :  5.84,  5  61  5  sg, 
^.07,  6  39  5.6.  that  is  they  all  lie  on  a  curve  (except  the 
6,07)  that  falls  steadily  until  it  begins  to  rise  near  the 
end.  The  lamps  that  begin  with  a  high  efficiency  give  a 
lower  average  efficiency  than  those  that  begin  with  a  low 
efficiency.  In  the  D  series  this  is  reversed,  the  averages 
being  4.57,  4.79,  4  75,  and  4  97,  that  is,  the  lamp  that 
begins,  with  th^  lowest  watts  maintains  its  superiority 
over  those  that  start  above  it.  In  the  A  and  IJ  series  there 
is  first  a  slight  increase  in  efficiency,  and  then  a  rapid  de- 
cline. As  might  be  anticipated,  the  lamps  that  began 
with  a  low  efficiency  did  not  fall  off  so  much  during  the 
course  of  the  trial  as  those  which  commenced  more  bril- 
liantly, indeed  some  of  them  actually  improved  for  a 
time. 

It  must  be  remembered  that  these  lamps  were  all  made 
in  America,  where  competition  is  very  keen,  and  that  they 
cannot  be  taken  as  exact  guides  to  the  behavior  of  lamps 
made  in  England,  which  arc  sold  at  a  higher  price,  and 
may  po«isibly  have  more  care  expended  over  them  Still 
as  the  fiUments,  wherever  made,  are  of  the  same  material, 
it  is  fair  to  assume  that  the  general  law  of  progressive 
depreciation    which  we  see    in    the    tests   before  us,   will 


As  incandescent  lamps  become  cheaper  it  will  heap 
parently  more  economical  to  run  them  at  a  higher  tem- 
perature, thus  gaining  an  increase  of  efficiency  at  the  ex- 
pense of  shortening  their  lives  Now  supposing  that  lamps 
could  be  bought  for  one  or  two  shillings  each  it  is  quite 
evident  that  it  would  pay  to  burn  down  several  in  the 
course  of  the  year,  if  a  higher  efficiency  could  be  gained  at 
the  expense  of  an  abbreviated  existence.  A  short  life  and 
a  brilliant  one  would  then  be  the  motto  to  be  inscribed  on 
a  glow  lamp.  But  from  the  experiments  we  have  quoted 
there  seems  to  be  good  reason  for  consumers  to  receive 
with  caution  the  assurance  of  manufacturers  regarding  the 
clliciency  of  their  lamps.  Wc  do  not  mean  that  these  will 
not  be  strictly  accurate  as  regards  the  lamps  in  their  new 
state,  but  there  seems  reason  to  believe  that  after  a  hun 
drcd  hours  or  so  a  totally  different  state  of  affairs  will  have 
set  in,  and  that  both  high  and  low  efficiency  lamps  will 
then  have  both  fallen  to  the  same  level  of  performance, 
with  this  difference,  that  the  one  which  staitcd  with  the 
greatest  brilliancy  will  have  suffered  from  the  effect  of  the 
high  temperature  to  which  it  has  been  subjected.  In  ad- 
dition the  general  illumination  of  the  aparimeni  will  have 
fallen  very  considerably,  while  the  eyes  of  the  occupants 
will  have  become  educated  to  demand  a  high  standard  of 
illumination,  and  will  naturally  feel  the  change. 

A  glow  lamp  which  gives  a  candle  power  for  less  than 
three  watts  is  generally  too  brilliant  to  be   looked  at  di- 


safe  platform  of  5  watts  to  the  candle-power  (juite  regard- 
less of  whether  they  started  from  4,  or  3,  or  even  2^1  watts. 


Minneapolis  Electric  Railway  and  the 
Snow  Storm. 

A  Minneapolis  correspondent  writes  as  fol- 
lows: "Sunday,  February  8,  we  had  the  heaviest 
snow  storm  of  the  season.  The  electric  railway 
ran  with  practically  no  delay,  seventy-two  mo- 
tors and  four  snow  plows,  the  snow  plows  run- 
ning all  night.  The  meter  registered  nearly 
?,ooo  amperes,  rather  overtaxing  the  single 
Corliss  engine  of  i,26o-horse  power,  but  the 
company  pulled  through  in  fine  shape." 


The  Florida  Electric  coTipiny.  of  Tampa,  Fla,,  has 
been  formed;  cipital  stock,  $[oo,oo^;  J.  Rush  Ritter, 
president;C  H  Eimernian,  secretary;  W.  A  Green,  su- 
perintendent and  electrician.  The  plant  con>isis  of  four 
Wcstinghouse  a  tcrnati'iu  dynamos,  capacity  ninety  arcs 
and  1,000  incandcscents;  five  Wustin^housc  engines.  5  Erie 
boilers,  Munson  belts.  Standard  wire,  and  35  miles  of  street 
circuits. 
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The  next  issue  of  tlie  Western  Electrician 
will  contain  a  stenographic  report  of  the  Na- 
tional Electric  Light  convention  to  be  held  at 
Providence  February  17,  18  and  19. 


The  Cushman  telephone  case,  involving  Dr. 
Cushman 's  claim  to  the  priority  of  invention  is 
to  be  reviewed.  A  Chicagoan,  charged  with  in- 
fringing the  liell  patents,  puts  in  the  defense 
that  Dr.  Cushman  is  the  real  inventor  of  the 
telephone.  If  the  attorneys  are  to  be  believed 
an  e.\tended  period  of  interesting  litigation  may 
be  expected.  The  case  is  referred  to  elsewhere 
in  this  issue. 


It  is  probable  that  the  National  Electric 
Light  association  will  receive  an  invitation  urg- 
ing it  to  hold  its  next  convention  in  Montreal. 
In  the  last  number  of  the  Western  Electri- 
cian the  fact  was  mentioned  that  a  Montreal 
gentleman  was  particularly  anxious  that  the 
association   should   meet   in  his  city  next  sum- 


mer. He  asserts  that  substantial  advantages  to 
electrical  industries  would  be  gained  if  the  asso- 
ciation should  meet  on  Canadian  soil.  He  says 
that  the  members  would  be  given  a  most  cordial 
reception,  and  that  their  stay  would  be  made 
highly  enjoyable. 


This  issue  of  the  Western  Electrician  is 
published  several  days  in  advance  of  the  date  it 
bears,  in  order  that  copies  may  reach  those  who 
are  in  attendance  at  the  convention  of  the  Na- 
tional Electric  Light  association  at  Providence 
February  17,  iS  and  19.  The  contents  of  the 
number  will  be  of  marked  interest,  we  think,  to 
those  present,  as  a  considerable  part  of  the 
matter  was  prepared  especially  for  this  con- 
vention issue.  It  will  be  noticed  that  several 
electric  plants  in  Providence  which  the  mem- 
bers of  the  association  will  doubtless  inspect, 
are  illustrated  and  described. 


In  this  issue  Prof.  F.  B.  Badt  furnishes  some 
interesting  data  relating  to  the  resistance  of 
one  mil-foot  of  copper.  Prof.  Badt  points  out 
that  we  can  find  in  hand-books  a  great  variety 
of  values  for  one  mil-foot  of  copper  and  also  that 
although  the  legal  ohm  was  determined  in  1884 
wire  tables  of  today  still  give  resistances  in  B.A. 
units.  After  calling  attention  to  numerous  in- 
consistencies, the  writer  gives  his  opinion  as  to 
the  manner  in  which  a  practical  wire  table 
should  be  made  out.  The  article  is  concluded 
with  the  suggestion  that  wire  tables  for  electric 
light  and  power  installations  be  calculated  on 
the  basis  of  a  temperature  not  below  89.6°  F. 


The  second  electric  street  railway  installed 
in  Chicago  is  illustrated  elsewhere  in  this  issue. 
It  is  practically  an  extension  of  the  Madison 
street  cable  line,  and  passes  through  one  of  the 
most  delightful  suburban  districts  on  the  West 
Side.  The  excellent  service  which  the  new 
road  will  furnish  will  greatly  enhance  the  value 
of  the  property  in  this  section.  Thus  far,  the 
electric  railway  service  in  the  suburban  districts 
of  Chicago  has  proved  a  boon  to  property  own- 
ers, and  at  present  there  are  several  projects  on 
foot  to  secure  the  introduction  of  the  electric 
system  in  other  quarters.  It  is  interesting  to 
note  that  the  cable  system  was  not  extended  in 
the  present  case,  but  an  electric  road  put  in  to 
the  satisfaction  of  patrons  of  the  line. 


Recent  numbers  of  the  Western  Electri- 
cian have  contained  a  great  deal  of  matter  re- 
lating to  the  World's  Fair.  In  the  last  issue 
was  published  the  report  of  the  World's  Fair  com- 
mittee of  the  Chicago  Electric  club  which  gave 
a  comprehensive  plan  for  the  organization  of  the 
electric  department.  The  suggestions  of  the 
committee  have  aroused  no  little  interest  as  the 
general  outlines  of  the  plan,  at  least,  will,  in  all 
probability,  be  adopted  by  the  authorities.  It 
is  not  unlikely  that  the  World's  Fair  will  come 
up  for  consideration  at  the  convention  of  the 
National  Electric  Light  association  at  Provi- 
dence. In  that  event  this  report  which  was 
published  exclusively  in  the  Western  Elec- 
trician, will  be  of  great  value  for  reference.  A 
supply  of  this  issue  will  be  found  in  the  head- 
quarters of  the  Western  Electrician,  Nar- 
ragansett  Hotel. 


The  Board  of  Public  Works  of  Kansas  City, 
Mo.,  deserves  special  commendation  for  the 
position  it  assumed  on  the  subject  of  burying 
electric  wires.  A  bill  is  pending  before  the 
Missouri  legislature  providing  for  the  burying 
of  all  electric  wires  within  a  specified  time; 
otherwise,  the  local  Board  of  Public  Works  is 
authorized  to  do  the  work.  The  Board  of  Pub- 
lic Works  of  Kansas  City  passed  resolutions 
expressing  its  disapproval  of  the  provisions  of 
the  bill,  and  the  president  of  the  board  explained 
the  position  of  the  other  members  by  saying 
that  they  were  contented  to  await  the  solution 
of  the  problem  by  electrical  engineers.  The 
gentleman  asks  what  special  qualifications  the 
officials  have  for  disposing  of  a  question  which 
has  proved  a  bone  of  contention  for  the  best 
electrical  engineers  of  to-day.  It  is  certainly  a 
hopeful  sign  of  advancement  to  find  a  city  offi- 
cial who  recognizes  that  the  construction  of 
electrical  subways  involves    engineering    prob- 


lems, and  is  a  greater  undertaking  than  the 
digging  of  a  ditch.  There  is  no  doubt  that  all 
the  vexed  problems  involved  in  the  construction 
of  conduits  will  be  solved  eventually,  but  the 
enactment  of  measures  like  that  proposed  by 
the  Missouri  legislature  will  only  serve  to  em- 
barrass those  seeking  permanent  relief. 


Perhaps  the  majority  of  the  readers  of  the 
Western  Electrician  are  not  interested  in 
nautical  instruments,  but  there  are  many  who 
can  appreciate  any  well-adapted  application  of 
electricity  in  whatsoever  line  it  may  be.  In 
reading  the  description  of  a  new  electrical  log, 
presented  in  this  issue,  one  is  struck  with  the 
ingenuity  displayed  by  the  inventor  in  devis- 
ing his  log  system  so  that  the  ordinary  primary 
battery  as  a  source  of  current,  is  dispensed  with. 
In  this  apparatus  the  iron  hull  of  the  ship  is 
made  to  form  one  pole  of  the  battery  and  a  thick 
zinc  tube  in  the  log  proper,  the  other  pole,  and 
the  sea  water  the  exciting  fluid.  In  this  man- 
ner it  will  be  readilv  seen  that  almost  the  entire 
rigging  of  the  log  is  made  to  form  a  zinc-iron 
couple  in  salt  water.  For  this  arrangement 
the  inventor  claims  certain  important  advant- 
ages. The  description  is  worth  a  careful 
perusal. 

In  another  column  there  is  presented  an 
article  from  an  English  contemporary  on  the 
deterioration  of  incandescent  lamps.  The  paper 
treats  of  a  subject  already  quite  familiar  to 
American  experts  through  the  efforts  of  W. 
H.  Pierce,  Prof.  NichoUs  and  others.  From 
a  scientific  standpoint  the  portion  of  our  con- 
temporary's discussion  relating  toW.  H.  Pierce's 
paper  on  the  "Relation  Between  the.  Initial  and 
Average  Efficiency  of  Incandescent  Electric 
Lamps"  is  interesting.  In  this  connection, 
however,  we  cannot  forbear  to  express  a  wish 
that  some  unbiased  and  unprejudiced  ex- 
perimenter would  take  upon  himself  the  thank- 
less task  of  publishing  a  paper  in  which  correct 
tests  would  be  chronicled  without  withholding 
the  names  of  the  manufacturers.  We  have  no 
desire  to  belittle  strictly  scientific  investiga- 
tions. On  the  contrary  it  is  our  aim  to  en- 
courage all  efforts  in  this  direction.  But  we 
fear  it  must  be  a  fact  patent  to  the  most  care- 
ful of  readers  of  the  electrial  journals,  that 
there  are  few  contributors  who  ever  come  to 
the  front  and  fearlessly  give  strictly  accurate 
figures  appertaining  to  any  one  make  of  appara- 
tus. To  illustrate  our  point:  Those  who  read 
Mr.  Pierce's  paper  no  doubt  fully  realized  its 
worth  from  a  scientific  standpoint,  but  how 
much  more  valuable  would  this  production 
have  been  had  the  writer  been  in  a  position  to 
give  the  names  of  the  manufacurers  whose 
lamps  he  so  thoroughly  tested. 


The  necessity  of  improving  the  construction 
work  on  telephone  and  telegraph  lines  has  been 
repeatedly  shown  of  late,  the  great  storms  in 
the  East  playing  havoc  with  both  systems.  In 
the  recent  storm  in  Albany  telephone  and  tele- 
graph wires  were  broken  down,  crossing  elec- 
tric light  wires  and  burning  out  switch-boards 
and  subscribers'  instruments  throughout  the 
city.  There  was  only  one  telegraph  wire  be- 
tween New  York  and  Albany  in  operation  after 
the  storm  began  and  the  telephone  system  was 
entirely  wrecked.  Owing  to  the  danger  from 
fire,  the  dispatches  say,  the  manager  of  the  tele- 
phone company  requested  the  mayor  to  order 
the  electric  light  and  street  railway  power 
fiouses  shut  down,  thus  leaving  the  city  in  dark- 
ness and  without  means  of  transportation  in  a 
blinding  storm.  It  is  probable  that  the  tele- 
phone lines  of  Albany  when  reconstructed  will 
be  much  more  substantially  built  than  before  the 
storm.  The  company's  loss  will  be  enormous. 
The  switch-board,  recently  completed  at  an  ex- 
pense of  ,f  15,000,  was  destroyed.  It  should  be 
noted  in  this  connection  that  the  telephone  com- 
panies have  been  investing  considerable  money 
in  construction  work  during  the  last  two  years 
and  the  standard  is  far  superior  to  that  of 
earlier  days.  The  improvements  should  be 
continued  until  such  experiences  as  that  at 
Albany  last  week  will  be  impossible.  It  is  in 
the  interest  of  the  companies  that  this  matter 
be  considered  at  once. 
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Paris  Central    Market  Alternating   Cur- 
rent Plant. 

-The  alternating  current  plant  of  the  Central 
Market  electric  light  station  in  Paris  has  been  in 
operation  since  December  15  Ferranti  alter- 
nators each  of  a  capacity  of  2  400  volts  and  45 


tribution  of  current  is  of  the  kind  shown  in  the 
sectional  view  Fig.  3.  It  is  made  as  follows: 
A  copper  wire,  60  square  millimeters  in  section 
is  covered  with  pure  rubber,  one  millimeter  in 
thickness;  over  it  is  a  covering  of  vulcanized 
rubber  eight  millimeters  in  thickness    this  part 


FIG     I        PAklb   CEM  kAL   M  \1- i  hr   AL 

amperes  are  operated.  The  machines  which 
make  520  revolutions  per  minute  are  driven  by 
three   Leconteux  &   Garnier  engines,   each  of 


FIG.    2.       FAKIS  CENTRAL  MARKET   ALi  KRNA1  INC.   Clj'RRENr 
PLANT — CAIiLE   U5LD    IN    THE   CNIiERiiF;orNI>   SYSTEM. 

170-horse  power.  Thury  dynamos  are  used  as 
exciters.  They  are  mounted  on  the  arma- 
ture shafts  of  the  alternators. 
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of  the  cable  is  wound  with  two  thicknesses  of 
insulating  tape;  over  these  are  the  wires  form- 
ing the  other  conductor;  then  are  applied  pure 
rubber,  vulcanized  rubber,  tape,  hemp  saturated 
in  a  resinous  mixture,  and  finally  an  outside 
cotton  covering.  Only  a  comparative  small 
quantity  of  this  concentric  cable  is  used.  The 
rest  of  the  cables  are  of  the  ordinary  type,  but 
highly  insulated.  All  the  conductors  are  located 
underground.  The  principal  store  which  takes 
current  from  the  station  is  La  Belle  Jardiniere. 

Fig.  3  gives  a  view  of  the  transformer  room 
in  the  establishment.  There  are  eleven  trans- 
formers in  the  apirtment.  The  wires  through- 
out the  building  are  concealed  under  mouldings. 

There  are  used  in  thebuilding  1,265  i6-candle 
Ijower  incandescent  lamps  and  100  arc  lamps. 
The  latter  are  the  Pieper  alternating  current 
lamps  which  take  60  volts  and  seven  amperes. 
The  cuts  are  reproduced  from  La  Nature. 


Electric  Motors  for  Lift  Bridges. 

The  executive  board  of  the  city  of  Rochester, 
K.  v..  has  been   considering  the  advisability  of 


In  Fig.  I  IS  shown  the  switch  board  in  the  sta- 
tion. The  main  switches  are  shown  at  A  and 
B\  E  is  the  ammeter;  A  the  voltmeter. 

A  part  of  the  cable  which  is   used  in  the  dis- 


employing  electric  motors  for  lifting  the 
bridges  that  cross  the  F.rie  canal  in  that  city. 
It  is  proposed  to  provide  power  for  fifteen 
bridge",  and  it  has   been  assumed  that  at  least 


four  of  them  will  at  times  be  lifted  simultane- 
ously, and  that  a  period  of  fifteen  seconds  will 
be  occupied  for  each  lift;  furthermore,  that 
each  bridge  will  be  lifted  at  least  eight  times 
per  hour  during  a  period  of  ten  consecutive 
hours  of  the  day  of  greatest  canal  traffic,  when 
n2  lifts  of  each  bridge  were  made. 

These  data  were  submitted  to  the  Thomson- 
Houston  Electric  company  of  Boston,  Mass., 
and  that  company  estimated  the  cost  of  fitting 
the  bridges  for  electrical  power  at  $34,000,  ex- 
elusive  of  a  power  station,  and  $5,000  per  year 
for  operating  expenses.  The  matter  is  favor- 
ably considered  by  the  city  authorities,  and  will 
undoubtedly  be  given  careful  investigation. 


New  Trolley  Wire  Clamp. 

One  of  the  principal  features  in  the  installa- 
tion of  electric  roads  is  the  proper  construction 
of  the  appliances  for  connecting  the  trolley  wire 
to  the  span  wire.  Objections  have  been  made 
to  the  ordinary  means  of  holding  the  trolley  wire, 
because  it  has  been  necessary  in  many  cases 
either  to  solder  the  connections  which  necessari- 
ly weakens  the  wire,  or  to  hammer  together  the 
sides  of  the  clamp,  which  may  cause  trouble  and 
delay  in  adjusting  the  position  of  the  insulator. 
To  obviate   these  and  other   disadvantages,  the 


Fit'.   3. 
■1  ROLLEV    WIRE    CLAMP. 

Klectric  Merchandise  company,  Chicago,  have 
just  placed  on  the  market  the  Brewster  clamp 
shown  in  the  cuts.  Figures  i  and  2  show  the 
clamp  which  is  made  of  two  sections  of  hard 
brass  riveted  together  with  a  steel  pin.  After 
the  clamp  has  been  placed  upon  the  trolley  wire 
and  closed,  the  insulator  is  screwed  down  upon 
it,  firmly  holding  the  wire  without  soldering  or 
hammering,  and  presenting  a  perfectly  smooth 
surface  to  the  trolley.  Figures  3  and  4  show  a 
clamp  attached  to  the  standard  trolley  wire  in- 
sulator. The  clamp,  however,  can  be  used  on 
any  trolley  hanger. 


Seiseophone. 

In  the  W'ksikrn  Klkciiciitan  of  June  7  last,  was  de- 
scribed the  seiseophone,  the  object  of  which  is  to  discover 
hidden  defects,  such  .ns  air  holes,  Haws  in  welding^,  etc.,  in 
metals,  '['he  instrument  has  recently  been  e.xtiibited  in 
London  by  the  inventor.  Capt.  l.ouis  de  Place.  The  in- 
strument consists  of  a  microphone  which  is  connected  by 
wires  to  a  small  hammer  worked  pneumatically  by  pressure 
on  an  India-rubber  ball  similar  to  those  used  for  working 
the  sliding  shutters  of  a  photographic  apparatus.  In  test- 
ing a  piece  of  metal  its  surface  is  explored  by  blows  given 
by  the  pneumatic  hammer,  and  the  sound  is  conveyed  to 
the  microplione.  It  is  necessary  that  the  person  using  the 
microphone  should  be  at  such  a  distance  from  the  person 
using  the  e-xploring  hammer  that  the  former  cannot  hear 
the  actual  blows  of  the  hammer.  This  result  was  obtained 
by  placing  the  two  investigators  in  dilTcrent  rooms.  Cap- 
tain de  IMacc  himself  held  the  microphone  to  his  car,  while 
an  assistant  used  the  pneumatic  hammer  in  an  adjoining 
room.  Specimens  of  cast  iron,  wrought  iron  and  steel 
had  been  brought,  and  some  bars  of  wrought  iron  had 
been  specially  prepared  with  defective  weltis  by  Mr. 
.Sterling.  Captain  de  I'lace  successfully  localized  these 
faults,  and  the  bars  were  afterward  cut  in  order  to  exam- 
ine the  fracture.  The  experiments  were  successful  with 
the  wrought  iron  welded  bar,  but  not  so  irood  with  those 
of  cast  iron.     'I"hc  inventor,  however,  states  thai  with  bars 
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of  such  small  dimensions,  as  about  18  inches  long  by  I 
inch  square,  it  is  difficult  to  obtain  good  results.  He 
claims  to  be  able  to  detect  flaws  in  masses  of  metal,  even 
at  a  depth  of  10  inches  below  the  surface,  and  states  that 
the  apparatus  is  so  simple  that  after  a  little  practice  a  work- 
man can  use  it.  He  was,  it  is  stated,  laboring  under  a 
disadvantage  at  the  London  exhibition  from  the  noise 
caused  by  the  talking  of  the  visitors  with  one  another  in 
the  room,  and  he  states  that  silence  is  essential  to  obtain 
good  results.  Signals  were  given  by  means  of  an  electric 
bell  between  the  two  rooms,  and  the  piece  under  investi- 
gation was  marked  when  the  signal  was  given  that  a  flaw 
was  observed. 

A  New  Electric   Log. 

A  new  form  of  electric  log  has  recently  been 
introduced  to  the  shipping  world. 

An  apparatus  used  for  measuring  the  speed 
of  a  vessel,  a  small  "fan"  or  "propeller"  is 
generally  drawn  through  the  water  eitherastern 
or  abeam  of  the  ship,  and  is,  in  consequence, 
caused  to  rotate  with  a  speed  which  is  intend- 
ed to  be  proportional  to  that  of  the  vessel. 

There  are  two  types  of  mechanical  logs  based 
upon  this  principle.  In  the  first  the  rotating 
fan  is  directly  geared  to  a  clockwork  train 
which  counts  the  revolutions  and  indicates  in 
knots,  on  a  series  of  two  or  three  dials,  the  total 
distance  run,  the  whole  apparatus  being  towed 
through   the   water   at   the   end   of   30   or   40 


FIG.    I.      NEW   ELECTRIC   LOG. 

fathoms  of  line.  With  this  arrangement,  when- 
ever it  is  desired  to  ascertain  the  distance  run, 
the  whole  length  of  line  must  be  hauled  in,  and 
this  is  no  easy  task  with  a  rapidly  steaming 
vessel,  the  strain  being  very  great.  Another 
disadvantage  is  that  while  an  observation  is 
being  made  the  log  is  idle,  and  the  distance 
run  is  unrecorded.  Again,  it  occasionally  hap- 
pens, that,  while  being  towed,  seaweed  or 
floating  refuse  fouls  the  log,  rendering  the  in- 
dications useless,  and  this  cannot  be  ascertained 
until  the  log  is  hauled  on  board.  In  the  second 
form  of  log  the  fan  alone  is  drawn  through  the 
water,  being  rigidly  attached  to  a  long  length 
of  line  as  before.  The  fan  in  this  case  rotates 
the  whole  line,  the  ship  end  of  which  is  con- 
nected to  the  counting  apparatus  fixed  upon 
the  stern  rail  of  the  vessel.  This  device  re- 
quires a  table  of  corrections,  for  in  consequence 
of  the  excessive  amount  of  work  required  to  be 
done  by  the  "fan"  in  rotating  so  long  a  length 
of  line,  a  portion  of  which  is  continually  in  the 
water,  the  speed  of  rotation  is  not  nearly  pro- 
portional to  that  of  the  ship  ;  in  fact,  at  a  slow 
speed  it  may  be  20  or  25  per  cent,  too  low, 
therefore,  to  be  exact,  it  is  first  necessary  to 
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know  the  speed   of  the  ship  before  the  right 
correction  can  be  applied. 

The  very  obvious  advantage  of  combining 
the  accuracy  of  the  first  type  with  much  more 
than  the  convenience  of  the  latter,  has  induced 
several  to  attempt  to  construct  an  electrical  log 
by  causing  the  rotating  fan  to  periodically  make 
and  break  contact  and  thereby,  by  means  of  a 
condui  ting  tow  line  and  a  battery  cell,  work  an 
electro-magnetic  counter  placed  in  any  po- 
sition on  board  ship.  This  idea,  so  captivating 
and  simple  in  theory,  has  repeatedly  been  tried 


and  apparently  proved  to  be  impossible  in 
practice,  and  that  for  the  following  reasons: 
In  the  first  place  the  tow  line,  which  is  altern- 
ately wet  and  dry,  is  subjected  to  a  great 
amount  of  rough  handling,  and  is  kept  in  a  con- 
tinuous state  of  movement,  due  to  the  action  of 
the  waves  and  the  motion  of  the  ship,  so  that 
in  a  very  short  time  the  insulation  becomes 
faulty. 

Secondly,  the  attachment  between  the  end 
of  the  log  line  and  the  log  must  be  perfectly 
water-tight  and  insulated,  and,  lastly,  there 
must  be  a  contact  chamber  kept  perfectly  free 
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from  moisture,  although  so  arranged  that  the 
contact  maker  inclosed  in  it  is  worked  by  the 
movement  of  the  fan,  for  any  loss  of  insulation 
in  the  whole  system  would  short-circuit  the  bat- 
tery through  the  indicator,  and  so  lead  to 
failure. 

That  this  necessity  of  having  perfect  insu- 
lation has  so  often  proved  fatal  can  be  clearly 
understood,  when  we  consider  that  with  modern 
ships  the  log  is  often  towed  at  a  speed  of  20 
knots  per  hour,  with  the  result  that  the  salt 
water  is  forced  through  apparently  the  most 
perfect  joints. 

Again,  a  ship  may  have  to  stop  before  a  log 
can  be  hauled  in,  and  consequently  the  log 
sinks  to  the  full  length  of  its  line — say,  30 
fathoms — which  means  a  pressure  of  80  lbs. 
upon  the  square  inch — enough  to  ruin  any  so- 
called  water-tight  chamber. 

W.  P.  Granville,  of  England,  while  accepting 
the  principle  of  the  rotating  fan,  has  devised 
an  electrical  method  of  recording  the  number 
of  revolutions,  and  by  his  device  it  is  claimed 
insulation  is  rendered  unnecessary. 
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By  this  system  a  battery  cell  is  dispensed 
with,  for  the  hull  of  the  ship  forms  one  pole  of 
a  battery,  a  thick  tube  of  zinc  in  the  log  itself 
the  other  pole,  and  the  sea  water  the  exciting 
fluid;  thus  there  is  formed  a  zinc-iron  couple  in 
salt  water  having  an  approximate  electromotive 
force  of  .7  volts,  and  an  internal  resistance  of 
about  I  ohm.  It  might  appear,  at  first  sight, 
that  the  wide  separation  of  the  two  component 
parts  of  the  batti'ry  would  cause  a  large  increase 
in  the  internal  resistance  ;  but  this  is  not  so,  for 
experiment  proves  that  after  the  first  few  inches, 
the  distance  between  the  two  electrodes  is  prac- 
tically immaterial,  so  far  as  the  resistance  of  Ihe 
salt  water  is  concerned. 

This  method  possesses  many  advantages;  for 
instance,  the  current  is  perfectly  uniform,  not 
only  on  account  of  the  infinite  quantity  of  the 
exciting  fluid,  and  the  dimensions  of  the  iron 
electrode,  but  chiefly  because  the  elements 
being  kept  in  rapid  motion,  no  polarization  can 
occur.  The  most  important  benefit  gained  is, 
however,  that  it  enables  insulation  from  the  sea 
water  to  be  dispensed  with  (in  an  actual  experi- 
ment the  log,  it  is  stated,  was  towed  with  100 
feet  of  bare  pianoforte  wire  and  the  indicator 
worked  perfectly).  To  understand  tliis  we  have 
only  to  consider  that,  under  these  conditions, 
the  effect  of  using  an  uninsulated  tow-line  is 
simply  to  provide  a  shunt  circuit  direct  to  the 
sea.  If  the  battery  or  conductor  had  high  re- 
sistance this  would  be  fatal,  but,  it  is  well-known, 
that  with  a  battery  of  low  internal  resistance 
the  current  in  a  wire  connecting  the  two  ter- 
minals is  but  little  affected  by  the  addition  of  a 
second  wire  or  shunt  circuit,  the  reason  being 
that  the  second  circuit,  although  absorbing  cur- 
rent diminishes  tlie  total  resistance;  and,  there- 
fore, increases  proportionally  the  total  output, 
so  that  the  current  flowing  through  the  original 
wire  remains  almost  unaltered. 


The  log  and  indicator  are  shown  in  perspec- 
tive in  Figs  2  and  3,  while  Fig.  4  is  a  section  of 
the  log  showing  its  construction.  A  centre  rod 
of  gun  metal  a.  a.  carries  at  one  end  the  fork 
piece,  B.  E.  which  is  slotted  to  receive  the 
thimble  on  the  end  of  the  log  line,  as  shown  in 
detail  in  Fig.  4.  The  other  end  of  the  rod 
forms  the  spindle  for  the  rotating  head,  c.  c. 
provided  with  four  blades  set  at  the  required 
angle  and  with  ball  bearing  to  receive  the  end 
thrust. 

The  center  rod  also  carries  the  two  vulcanite 
collars,  D  and  d,  between  which  the  zinc  tube, 
E,  E,  is  clamped;  a  gun  metal  stud  surrounded 
with  a  vulcanite  bush  is  driven  tightly  into  one 
end  of  the  zinc,  and  this  stud  is  in  metallic  con- 
nection with  the  contact  spring,  F,  which  nor- 
mally rests  on  the  vulcanite  pin,  g. 

The  revolving  head  carries  at  its  base  the 
worm,  H,  gearing  into  the  worm  wheel,  j,  which 
makes  one  revolution  for  every  six  of  the  re- 
volving head,  the  spindle  of  the  worm  wheel 
projects,  and  is  half  filed  away  to  form  the  cam, 
K,  so  as  to  rub  against  the  contact  spring  once 
every  revolution  of  the  worm  wheel,  thus  put- 
ting the  zinc   into  contact  with  the  center  rod. 


FIG.    5.      NEW   ELECTRIC   LOG. 

and  so  through  the  fork  piece  and  brass  thimble 
to  the  conducting  tow  line.  A  short  brass  tube, 
L,  surrounds  the  working  parts,  preventing  the 
entrance  of  sea  weed,  and  yet,  being  readily  re- 
moved, it  permits  the  working  parts  to  be  freely 
accessible,  as  shown  in  Fig.  5. 

The  log  line  is  composed  of  five  copper  wires 
spirally  twisted  round  a  strong  core  of  hemp. 
This  arrangement  prevents  any  strain  upon  the 
conductors  and  gives  flexibility.  The  whole  is 
braided  with  strong  twine.  The  five  wires  are 
bunched  at  each  end,  so  that  if  four  out  of  the 
five  were  broken  the  remaining  one  would  be 
sufficient  to  keep  up  continuity.  The  sea  end 
of  the  line  is  fastened  round  a  brass  thimble 
and  the  five  wires  soldered  to  it. 

The  indicator  consists  of  a  simple  train  of 
wheels  driven  by  a  spring  and  provided  with  an 
escapement  actuated  by  the  electro-magnet,  so 
that  one  tooth  of  the  escape  wheel  is  released 
whenever  contact  with  the  zinc  is  made.  The 
main  spring  requires  winding  every  500  knots 
travelled,  or,  siy,  daily.  It  will  be  seen  from 
Fig.  6  that  the  log  line  is  fastened  to  the  log  by 
a  simple  bolt  and  nuts. 

The  log  has  successfully  undergone  a  series 
of  Admiralty  trials  at  Portsmouth,  says  the 
London  Electrical  Review,  at  all  speeds  up  to 
20  knots  per  hour.  It  was  tried  from  torpedo 
boats  and  also  from  H.  M.  S.  Barham.  When 
first  tried   from  a  newly  built  torpedo  boat  no 


FIG.    6.      NE\\     ELECTRIC   LOG. 

current  was  set  up,  the  cause  being  that  most 
of  these  boats  are  built  of  galvanized  steel, 
which  practically  means  that  instead  of  having 
a  zinc-iron  or  zinc  steel  couple,  both  electrodes 
were  of  zinc  and  consequently  no  current  was 
generated.  The  cure  proved  most  successful, 
for  it  perfectly  sufficed  to  tow  a  short  length  of 
bare  copper  wire  and  to  connect  it  to  the  in- 
dicator instead  of  using  the  ship's  side.  As  a 
matter  of  fact  it  was  found  that  with  older  ter- 
pedo  boats,  although  of  galvanized  steel  ample 
current  is  generated  to  work  the  indicator,  no 
doubt  due  to  the  fact  that  the  thin  coating  of 
zinc  becomes  to  a  large  extent  dissolved.  Dur- 
ing one  trial  the  following  were  the  means  of 
several  to  and  froruiisovcr  the  measured  mile: — 
At  speed  of  6,S  kn's  per  hour  i.oi^kn's  regs'd. 
"      "         10. 1     "  "       1.008    "         " 

"      "         13.6     "  "       1,005    "         " 
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Thomson-Houston  Quadrupolar  Electric 
Railway  Generator. 

To  meet  a  constantly  increasing  demand  for 
larger  power  units  for  railway  service  a  line 
of  multipolar  generators,  as  they  are  called,  has 
recently  been  developed  by  the  Thomson- 
Houston  Electric  company.  These  generators 
are  of  the  four-pole  type.  Some  noteworthy 
features  which  the  multipolar  machines  possess 
are  the  slightly  lower  speed  at  which  they  are 
driven,  and  the  construction  of  the  armature. 
This  last  named  part  of  the  machine  is  of  the 
"ring"  type,  and  therefore,  dangers  arising  from 
a  great  difference  of  potential  between  any  two 
of  its  conductors  are  greatly  lessened.  Making 
the  armature  in  the  form  of  a  ring  also  facili- 
tates repairs  to  individual  coils. 

The  size  most  in  use,  which  is  termed  "M.  P.- 
75,"  is  illustrated  in  the  accompanying  cut. 
This  generator  has  an  output  equivalent  approx- 
imately to  loo-horse  power.     The  speed  of  the 


The  men  who  manage  successfully  telegraph  lines  have 
been  acquainted  with  their  management  from  messenger 
boys  up.  Mere  operators  are  not  fitted  for  the  business. 
It  requires  a  pile  of  money  to  put  such  a  company  on  its 
feet,  and  men  who  have  the  money  are  not  liable  to  venture 
on  such  a  scheme  with  operators  for  managers." 


Electrical  Engineering  in  the  University 
of  Pennsylvania. 

The  University  of  Pennsylvania  has  issued  a  pamphlet 
outlining  the  course  of  mechanical  engineering  in  that  in- 
stitution the  coming  year.  Of  the  electrical  engineering 
course  it  says:  As  the  greater  part  of  the  education  of  an 
electrical  engineer  must  be  mechanical,  and  as  no  mechan- 
ical engineering  education  is  complete  without  a  good  work- 
ing knowledge  of  electrical  engineering,  a  course,  extending 
over  parts  of  two  years,  has  been  established  in  this  de- 
partment. The  work  begins  in  senior  year  with  a  discus- 
sion of  quantity,  potential,  current,  resistance,  electro- 
static measurement,  magnetism  ^nd  magnetic  measure- 
ment, electro  magnetic  measurement  and  the  units  adopted 
in  practice.  The  course  then  treats  of  the  measurement 
of  currents,  the  construction,  calibration  and  use  of  gal- 
vanometers, the  measurement  of  difference  of  potential, 
quantity,  resistance,  a  study  of  batteries,  insulation   test 
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armature  is  750  revolutions  per  minute,  and  the 
normal  voltage  of  the  machine  is  500.  Four 
carbon  brushes  are  used.  The  multipolar  ma- 
chines are  separately  excited,  and  the  exciter 
employed  is  a  small  dynamo  of  the  Thomson- 
Houston  "motor  type." 

Another  larger  machine  of  the  quadrupolar 
type  which  is  called  "M.  P.-203,"  and  develops 
something  like  200  horse  power,  has  also  been 
constructed.  In  addition  to  this  it  is  stated 
that  a  machine  of  400-horse  power  for  the  West 
End  railway  in  P^oston  is  also  under  way. 


Cooperative  Telegraph  Company. 

It  is  reported  that  a  co-operative  tclea:raph  company  has 
been  formed  in  Pennsylvania  by  "practical  operators,"  but 
officials  of  the  Western  Union  company  are  not  giving  the 
scheme  much  thought.  One  of  them  said  last  week:  "I 
don't  see  how  such  a  scheme  can  be  made  a  success. 
There  have  been  three  attempts  in  the  last  few  years  to  or- 
ganize similar  companies,  and  they  all  failed  sooner  or 
later.  There  was  one  started  in  St.  I'aul  and  another  in 
Michigan.  Considerable  money  was  put  in  the  Michigan 
venture  and  it  was  afterward  absorbed  by  the  Merchants 
and  Rankers'  company,  while  that  in  turn  was  absorbed  by 
the  Western  Union  and  postal  companies.  The  St.  Paul 
company  never  got  far  enough  along  to  erect  a  single  pole. 


and  the  apparatus  used  the  effects  and  measurement  of 
electro- static  capacity,  the  measurement  and  comparison  of 
magnetic  fields,  the  construction,  testing  and  advantages 
of  different  ammeters  and  voltmeters,  measurement  of 
power  and  efficiency  of  dynamos  and  motors,  the  efficiency 
and  life  of  incandescent  lamps,  and  of  the  various  carbons 
used  in  arc  lighting.  The  theory  of  dynamo  electric  ma- 
chines is  taken  up  and  the  characteristics  of  each  of  the 
different  types  are  studied  Motors  are  studied  in  their 
theoretical  and  practical  aspects.  Lectures  are  given  on 
electric  lighting,  including  the  most  prominent  arc  and  in- 
candescent systems,  wiring  on  the  different  systems,  and 
the  theory  and  practical  management  of  accumulators. 
The  course  in  the  electrical  laboratory  covers  the  use  of  all 
the  test  apparatus  for  measuring  currents,  resistances, 
insulation  and  capacity,  the  testing  of  dynamos  and  motors, 
storage  batteries  and  commercial  ammeters  and  voltmeters. 
The  apparatus  in  this  department  is  being  rapidly  increased, 
and  now  contains  Edelmann,  llartman,  Thomson,  d'Ar- 
sonval,  and  standard  tangent  galvanometers,  Wheatstone 
bridge  sets,  resistance  boxes  and  frames,  condensers,  volt- 
meters, ammeters,  standard  cells,  special  electrolytic  cells, 
Buosen  photometer  for  arc  and  incandescent  work,  and  all 
the  keys,  shunt  boxes,  telescopes,  galvanoscopes,  and 
scales  necessary  for  carrying  on  the  work  of  the  course,  in 
addition  to  primary  batteries,  secondary  batteries,  dynamos, 
motor,  friction  brakes,  Emerson  power  scale,  and  lloaling 
dynamometer,  etc.,  for  power  and  efficiency  tests.  The 
classes  will  be  limited  in  size,  thereby  having  the  work  of 
each  student  carefully  overlooked  by  the  instructor  in  charge 
of  the  work. 


New  York   Board   of  Electrical  Control. 

The  recent  disastrous  storm  in  New  York  City  impressed 
on  the  minds  of  the  people  of  the  metropolis  the  fact  that 
electricity  had  become  a  necessity  instead  of  a  luxury.  The 
ll'or/d  takes  occasion  to  read  the  Board  of  Electrical  Con- 
trol a  lecture  on  its  policy  on  the  subway  question:  Every 
particle  of  evidence  which  can  be  obtained  indicates  that 
the  wires  are  not  under  ground  because  the  Board  of  Elec- 
trical Control  has  not  only  failed  to  do  its  duty,  but  has, 
on  the  contrary,  helped  the  companies  to  keep  out  of  the 
subways.  After  the  poles  were  chopped  down  the  Board 
of  Electrical  Control  insisted  that  the  companies  should 
give  bonds  for  whatever  rentals  might  be  fixed.  A.n  exor- 
bitant rental  was  fixed,  and  the  companies  protested  and 
resisted.  In  the  meantime  they  refused  to  give  bonds  on 
the  basis  of  such  a  rental,  and  the  result  was  that  the 
wires  were  not  buried.  To  further  complicate  the  matter, 
the  Board  of  Electrical  Control  undertook  to  make  anew 
contract  with  a  new  company,  a  contract  which  Judge 
Truax  now  declares  to  be  invalid.  But  it  has  nevertheless 
wrought  confusion  and  delay.  Now  nature  has  come  in 
and  demonstrated  that  that  delay  has  been  exceedingly 
costly.  It  has  shown  how  dear  a  luxury  are  overhead 
wires  both  to  the  city  and  the  companies.  The  lights  are 
out.  The  telephone  is  voiceless.  The  electric  fire-alarm 
is  a  thing  of  yesterday.  Fire  alarms  are  given  bv  watch- 
men as  in  the  olden  day,  standing  in  the  dome  of  the  Pul- 
itzer building,  and  slowly  transmitted  by  signal.  Miles  of 
wire  and  thousands  of  feet  of  poles  are  prone,  and  must  be 
replaced  at  a  large  expense.  And  all  this  is  due  to  the 
inefficiency  of  the  Board  of  Electrical  Control  and  to  the 
greed  of  the  corporations  owning  the  wires. 


Ellis  Oil  Filter. 

The  Ellis  oil  filter  is  illustrated  diagrammati- 
cally  in  the  cut.  In  the  illustration,  dark  lines 
represent  oil,  light  ones  water.  The  oil  to  be 
filtered  is  first  poured  into  chamber  A  where  it 
passes  though  a  sieve  and  downward  through  a 


ELLIS  OIL  FILTER. 

small  tube,  at  the  bottom  of  which  it  is  forced 
out  through  the  openings  and  up  through  the 
filtering  material;  the  oil  then  passes  into  C, 
where  it  is  again  strained  through  a  finer  sieve, 
and  passing  to  the  bottom  of  the  tube,  is  forced 
out  again  and  passes  upward  through  water, 
thoroughly  cleansing  it  and  restoring  it  to  its 
original  color.  At  E  it  is  again  forced  out  and 
passes  down  into  tank  Z?,  where  it  lies  on  top 
of  water  until  drawn  off  through  faucet //ready 
for  use.  The  water  gauge  /  shows  the  amount 
of  filtered  oil  in  the  tank  at  all  times.  The 
faucets  /^  and  G  draw  the  settlings  from  their 
respective  tanks.  It  will  be  observed  that  in 
passing  through  the  several  forms  of  filtration, 
the  oil  always  passes  upward  through  its  own 
pressure,  thus  leaving  all  sediment  behind. 
The  filter  is  handled  by  the  Standard  Oil  Filter 
company,  Chicago. 


Electric  Traction  in  Berlin. 

The  municipality  of  Berlin,  (lermany,  has 
decided  that  no  concessions  will  be  granted  for 
the  construction  of  high-level  electric  street 
railways,  or  for  electric  tramways  requiring 
overhead  conductors  carried  on  posts,  erected 
either  on  the  horse  roads  or  footpaths.  The 
city  authorities  of  Berlin  have  lately  been  ap- 
proached by  exploiters  of  electric  railway  sys- 
tems who  sought  to  obtain  the  right  to  extend 
electric  street  railways  throughout  the  city,  but 
it  would  appear  that  all  efforts  have  been  fruit- 
less. Berlin  is  without  doubt  a  great  city,but  un- 
til now  we  would  have  deemed  it  preposterous 
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that  any  German  city  could  have  had  the  hardi- 
hood to  attempt  to  outdo  Boston  in  restheticism. 
Think  of  Boston  with  its  miles  and  miles  of 
overhead  electrical  construction.  Perhaps  the 
city  authorities  of  Berlin  have  never  experi- 
enced the  sensation  of  riding  in  a  rapidly  mov- 
ing street  car.  Perhaps,  after  the  World's  Fair 
the  Fatherland  may  awaken  and  grant  conces- 
sions which  will  enable  its  citizens  to  obtain 
benefits,  from  one  of  the  greatest  applica- 
tions   of  electricity. 


The  Healthfulness  of  the  Electric 
Light. 

The  healthfulness  of  the  electric  light  was  recently  il- 
lustrated in  a  striking  manner.  Some  railway  men  were 
discussing  in  a  car  factory  the  relative  advantages  of  illum- 
ination by  gas  and  electricity,  and  the  advocates  of  each 
system  remained  unconvinced  by  the  other.  Finally  the 
superintendent  of  the  factory  suggested  that  the  matter 
could  easily  be  put  to  a  practical  test,  and  turning  on  the 
gas  in  the  smoking  compartment  of  an  adjacent  car  he  in- 
vited the  officials  inside.  It  is  said  their  stay  was  of  the 
briefest,  for  in  a  very  few  minutes  even  the  strongest  of 
them  had  to  succumb  to  the  heat  and  oppression  and  to 
seek  the  outer  air.  A  like  test  made  in  a  compartment 
lighted  by  electric  incandescents  was  attended  by  a  very 
different  result,  and  the  verdict  which  followed  was  unan- 
imous for  the  cool,  wholesome  light.  This  will  be  readily 
understood  by  those  who,  accustomed  to  the  electric  light, 
have  occasion  to  sit  in  gas  lighted  rooms,  in  which  the  sense 
of  heaviness  often  becomes  oppressive. 


CORRESPONDENCE. 


New  York  Notes. 

New  York,  Feb.  13. — Considerable  trouble  was  expe- 
rienced last  Sunday  and  Monday  both  in  this  city  and  sev- 
eral other  points  throughout  the  state  by  the  breaking  down 
of  electric  wires  under  the  heavy  fall  of  snow.  At  Albany 
especially  there  was  considerable  trouble.  A  report  from 
that  city  said;  The  telephone,  telegraph,  electric  light  and 
electric  railway  wires  were  so  heavily  loaded  that  they  be- 
gan to  breaic  and  ccme  down  all  over  the  city.  In  many 
cases  the  telephone  wires  fell  across  the  electric  trolley 
wires,  burning  out  instruments  and  setting  fire  to  the 
switch  boards.  The  employees  in  the  Central  Telephone 
Exchange  were  kept  busy  extinguishing  fires,  and  the  city 
service,  with  its  1,500  wires,  was  practically  useless.  In 
addition  to  burning  out  the  switch-boards  in  the  office,  the 
crossing  of  these  telephone  wires  over  the  electric  light  and 
electric  railway  wires  caused  a  number  of  light  fires  in  build- 
ings on  the  telephone  circuit.  The  police  and  fire  depart- 
ment wires  are  all  burned  out,  and  these  two  departments 
have  to  rely  entirely  upon  messenger  service.  General- 
manager  Uline,  of  the  telephone  company,  requested 
Mayor  Manning  to  order  the  power  shut  off  both  in  the 
plant  of  the  railway  company  and  in  that  of  the  electric 
light  company.  The  mayor  did  so,  and  before  10  o'clock 
the  electric  cars  had  slopped  running  and  the  city  streets 
were  in  total  darkness.  But  still  the  storm  kept  on.  About 
8  o'clock  seven  of  the  largest  poles  in  the  city,  carrying  200 
wires  each,  fell  down  into  Montgomery  street  by  the  side 
of  the  Union  depot,  crushing  a  cab  and  shattering  the  win- 
dows in  a  number  of  houses  along  the  street.  Several  peo- 
ple coming  from  the  depot  had  narrow  escapes  from  the 
falling  wires,  and  one  man  was  knocked  down,  but  not  seri- 
ously injured.  The  accident  cut  off  the  wires  of  the  Postal 
Telegraph  company  and  it  is  impossible  to  get  a  wire  from 
their  office  to  any  part  of  the  country.  The  Western  Union 
office  had  only  one  wire  working  to  New  ^'ork  Cityand  that 
was  overloaded  with  messages.  The  chief  of  the  fire  de- 
partment established  fire  patrols  at  all  of  the  engine  houses. 

A  permanent  organization  of  the  Rapid  Transit  league 
of  this  city  has  been  effected,  and  several  committees  have 
been  formed.  One  of  these  committees  is  looking  for  per- 
manent headquarters  for  the  club. 

W.  II.  T. 

Kansas  City,   Mo. 

Kansas  City,  Feb.  10. ■ — For  the  past  week  big  white 
placards  announcing  the  discontinuance  of  the  system  of 
transfers  "to  and  from  the  Main  street  line  of  cable  cars" 
have  been  posted  in  the  cars  of  the  Northeast  electric  line. 
It  seems  that  hundreds  of  people  living  between  Independ- 
ence avenue  and  Twelfth  street,  Fast  Side,  who  thought 
more  of  a  nickel  than  of  a  few  blocks'  walk,  have  been  in 
the  habit  of  getting  a  ride  down  town  and  back  home  again 
for  a  single  fare.  The  plan  for  beating  the  company  was 
quite  simple.  A  person  living,  say  at  Ninth  and  Indiana, 
would  walk  over  to  Twelfth  street,  and  taking  that  car 
would  ride  to  Main  street,  there  a  transfer  to  the  Main 
street  line  would  be  obtained  with  an  hour's  limit  in  which 
to  do  shopping  or  calling.     Riding  to   Fifth  street  on  this 


check  another  transfer  would  be  obtained  to  the  Northeast 
line,  also  with  the  hour's  time  privilege,  affording  plenty  of 
opportunity  to  do  marketing  or  more  shopping,  and  in  that 
way  the  passenger  would  get  back  to  Indiana  avenue  again 
and  only  a  few  blocks  from  the  original  starting  place,  and 
all  for  5  cents.  The  scheme  was  a  favorite  one  with 
women,  and  hundreds  have  availed  themselves  of  it  to  the 
great  pecuniary  disadvantage  of  both  roads. 

In  a  very  few  days  the  southern  extension  or  electric 
division  of  the  elevated  system  will  be  put  in  operation. 
The  line  has  been  completed  to  its  connecting  point  at 
Riverview  and  a  gang  of  men  has  bsen  placed  on  the  line 
to  prepare  it  for  operation.  The  management  of  the  new 
road  believes  that  the  enterprise  will  pay  frooi  the  start  and 
hrst-class  car  service  will  be  provided.  Power  will  be  fur- 
nished from  the  engine  house  at  the  west  end  of  the  tun- 
nel where  two  large  Westinghouse  engines  have  been  in- 
stalled. It  was  thought  at  first  that  this  compaay  would 
get  its  power  from  a  local  company,  but  this  plan  was 
abandoned. 

The  board  of  public  works  does  not  favor  Representative 
Stone's  electric  light  bill  in  its  present  form.  The  bill  pro- 
vides that  electric  light  wires  shall  be  placed  underground 
before  May  i,  iSg^.  The  electric  light  companies  are 
given  until  May  i.  1S92,  to  perfect  a  subway  plan,  and  if 
they  do  not  devise  s^me  scheme  within  that  time,  the  local 
boards  of  public  works  are  empowered  to  adopt  systems  of 
their  own.  President  Cannon  has  written  a  strong  letter 
to  Senator  Teasdale  on  the  subject,  and  favors  giving  the 
electric  light  companies  until  1893  to  perfect  their  plans  and 
until  iSgf  to  bury  their  wires.  In  speaking  of  the  matter 
President  Cannon  said:  "All  conduits,  so  far,  have 
proven  failures  and  the  electrical  engineers  have  been  bend- 
ing every  energy  to  invent  a  perfect  system  of  underground 
conduits  and  are  still  at  work.  It  is  nonsense  to  ask  the 
boards  of  public  works,  which  know  nothing  of  the  matter, 
o  invent  a  scheme  that  electricians  have  failed  to  devise. 
Suppose  we  should  get  up  a  conduit,  order  it  used  and  the 
streets  should  be  blown  up,  why  the  city  would  be  liable. 
Give  the  engineers  time  to  invent  and  test  a  system,  is 
what  I  am  in  favor  of. " 

"Are  you  in  favor  of  the  city  having  control  of  the 
poles?"  he  was  asked. 

"Yes,  I  am,"  he  replied.  "lam  in  favor  of  licensing 
and  taxing  every  telephone,  telegraph  and  electric  light 
pole.  The  city  should  have  complete  control  of  the  wires 
and  regulate  the  number  and  placing  of  the  poles.  Make 
several  lines  use  one  pole  where  necessary;  remove  useless 
wires  and  regulate  and  inspect  the  manner  of  running 
wires  over  public  and  private  buildings." 

Preparations  for  a  fire  alarm  system  were  taken  up  for 
consideration  at  the  last  meeting  of  the  Argentine,  Kan., 
council.  A  pioposition  from  the  Gamewell  company  was 
accepted. 

In  the  case  of  Charles  E.  Stauffer  against  the  People's 
Railway  &.  Electric  Light  &  Power  company,  St.  Joseph, 
Mo.,  a  verdict  of  $25  was  secured  against  the  company. 
The  action  was  basei  on  the  fact  that  the  plaintiff  had 
been  ejected  from  a  car  because  the  "transfer  ticket  which 
he  presented  the  conductor  indicated  that  it  had  been  held 
by  the  plaintiff  an  hour,  whereas  the  rule  of  the  company 
was  that  it  should  have  been  presented  within  fifteen  min- 
utes afterit  was  given  the  passenger."  The  court  instructed 
the  jury  that  if  the  conditions  of  the  ticket  were  not  made 
known  to  plaintiff  and  were  not  printed  on  the  ticket,  the 
plaintiff  was  entitled  to  a  ride  on  presentation  of  the  trans- 
fer ticket  to  the  conductor  of  the  Frederick  avenue  line. 
This  was  a  test  case,  and  the  company,  no  doubt,  to  avoid 
inviting  further  litigation,  will  be  compelled  to  change  its 
rules  and  regulations  regarding  transfers.  P. 


Pittsburg,  Pa. 

PiTTSUURG,  Pa.,  Feb.  13. — A  landslide  occurred  a  few 
days  ago  on  the  Allegheny  and  Bellevue  electric  railroad, 
doing  great  damage  to  the  tracks.  The  electric  line  runs 
for  some  portions  along  the  slope  of  a  hill,  and  it  was  here 
the  hill  suddenly  gave  way,  leaving  the  tracks  suspended  in 
the  air.  The  landslide  was  caused  by  unusually  heavy 
rains.  It  will  take  considerable  time  before  the  damage 
can  be  repaired. 

The  manufacture  of  incandescent  lamp  bulbs  is  now  be- 
ing conducted  in  Pittsburg  as  well  as  in  Corning,  N.  V, 
Some  of  the  striking  glassblowers  from  the  Houghton  com- 
pany have  been  transferred  to  the  Macbeth  li  Co.  factory 
in  this  city,  and  the  manufacture  of  the  bulbs  is  to  be  im- 
mediately commenced. 

The  annu.'il  meeting  of  the  Allegheny  County  Light 
company  was  held  last  Tuesday.  I'our  of  the  old  directors 
11.  II.  Westinghouse,  John  Caldwell,  Charles  Payne  and 
C.  H.  Jackson  retired  from  the  board.  The  new  board 
elected  consists  of  George  Westinghouse,  Jr.,  A.  M.  Bycrs, 


Robert  Pitcairn,  C.  L.  Magee,  T.  Sproull,  John  E.  Ridall, 
William  Eberhardt  and  G.  H.  Blaxter.  Owing  to  the  ab- 
sence of  Mr.  Westinghouse  the  board  will  not  organize 
until  ne.xt  week. 

The  annual  report  shows  the  company  to  be  in  a  good 
financial  condition  and  making  money.  The  business  of 
the  company  has  been  steadily  on  the  increase  since  the 
first  day  it  was  started.  Earnings  from  sales  of  light  for 
twelve  months  in  1S90  amounted  to  $310,256.24;  operating 
expenses  $199,041.77;  gross  earnings  $111,214.47;  less 
interest  on  bonds  and  mortgages,  $44,025.41,  leaving  the 
net  earnings  for  the  year  $67,189.06.  To  show  how  the 
business  of  furnishing  electric  light  has  grown  the  net  earn- 
ings in  1887  were  $9,545-9&,  in  1SS8  $15,303.29,  in  1889 
$47,322.96. 

According  to  the  financial  statement  the  total  assets  are 
$1,286,408  08  divided  as  follows:  Real  estate,  boilers, 
engines,  etc.,  $405,163.65;  electrical  apparatus  $367,- 
7S2. 86;  construction  $240,468.47;  patents,  charter,  fran- 
chises, etc.,  $65,130;  material  on  hand,  $31,392  oe  ;  ofiice 
furniture,  etc.,  $3,306.32;  horses  and  vehicles,  $1,308,95; 
stocks  and  bonds,  $16,061.25:  accounts  and  bills  receiva- 
ble, $92,573.82;  cash,  $3,215.15- 

Liabilities  of  the  company  are  $1,154,43973,  leaving 
undivided  profits  of  $7 1,968  35.  The  liabilities  are  divided 
as  follows:  Capital  stock  authorized,  $i,f  00,000;  capital 
stock  in  treasury,  $500,000;  capital  stock  issued,  $500,000; 
bonds  six  per  cent.,  ten  years.  $250,000;  mortgage  on 
Sandusky  street  premises,  $17,500;  accounts  payable,  $51,- 
44161;  bills  payable,  $329112.97;  accrued  interest  on 
bonds  and  mortgages,  $6,250;  deposit  account,  $135.15. 

The  comparative  statement  of  incandescent  lamps  oper- 
ated is  interesting.  In  1S87  the  number  in  use  wa^  10,511; 
in  18S8,  20,145;  1S89.  27,829;  1890  33..'ioo;  arc  lamps  op- 
erated  in  1890  amounted  to  S57.  Since  December  i  appli- 
cations have  been  received  by  the  company  for  2^000  addi- 
tional sixteen  candle  power  lamps. 

Superintendent  Bowers,  of  the  Bureau  of  Public  Light  in 
this  city,  has  just  submitted  his  annual  report.  The  re- 
port shows  that  during  the  year  the  city  paid  $7,552.87  to 
the  Allegheny  Light  company,  $130,099  72,  to  the  East 
End  Electric  Light  company  and  to  the  Pittsburg  Electric 
Light  company,  $988.72,  making  the  total  expenditure  for 
the  lighting,  $139,883  20.  The  total  expenditure  by  the 
bureau  amounted  to  $141,803.91.  The  report  also  shows 
that  there  are  920  arc  lights  in  the  city,  2S0  incandescent 
lights  and  2,917  gasoline  lamps.  E.  H.  H. 


Louisville,  Ky. 


Louisville,  Ky  ,  Feb,  12 — Hardin  H.  Littell  of 
the  Louisville  City  Railway  company  said  a  few  days  ago 
that  the  Fourth  street  line  would  be  operated  by  electricity 
within  three  weeks.  Already  the  workmen  are  stringing 
the  double  trolley  wires  for  the  Fourth  street  line,  and  are 
getting  ready  to  make  the  change  on  the  other  lines  as  soon 
as  possible.  The  six  lines  to  be  changed  first,  however, 
will  not  all  be  completed  until  about  April  i.  Work  on 
the  two  power  houses  is  being  pushed. 

At  Salem,  Ind.,  the  Salem  Electric  Light  &  Artificial 
Ice  company  has  made  a  contract  with  the  general  council 
for  the  exclusive  right  to  furnish  electric  lights  there  for 
ten  years.  Ten  arc  lamps  have  also  been  contracted  for  at 
$75  each  per  year.  The  company  will  commence  work  on 
a  $20,000  plant  at  once. 

The  Gooch  Electric  Light  company  in  this  city  had 
some  trouble  with  the  property  oivners  along  its  right 
of  way  granted  by  the  council  for  the  purpose  of  putting 
up  poles  and  stringing  electric  light  wires.  There  have 
been  concessions  on  both  sides,  and  the  work  is  proceeding 
uninterruptedly. 

At  Danville,  Va  ,  February  6,  the  electric   plant  of  the  . 
street  railway  company  was  destroyed  by  fire.     The  loss  is 
about  $20  000. 

In  addition  to  the  new  gas  plant  of  the  Gas  Light  & 
Coke  company  of  New  Albany,  Ind.,  the  electric  light 
plant  has  been  materially  extended.  Since  February  i  the 
company  has  been  able  to  furnish  either  arc  or  incandes- 
cent lamps  to  any  number  likely  to  be  needed  in  that  city. 
The  price  for  the  arc  lights  to  commercial  consumers  is  $6 
a  month  for  each  lamp,  a  reduction  of  over  20  per  cent, 
from  former  rates.  A  number  of  the  incandescent  lamps 
have  been  ordered  for  private  residences,  as  they  are  quite 
as  cheap  as  gas  in  that  city.  The  electric  light  plant  now 
consists  of  a  large  battery  of  boilers,  furnishing  ample 
steam  power,  four  engines  and  five  dynamos  of  a  capacity 
of  1,750  incandescent,  and  no  arc  lamps. 

Henry  Kramer,  an  electric  light  lineman,  was  shocked 
by  a  wire  while  working  at  the  New- York  store  here  last 
week,  and  was  temporarily  crazy.  He  has  recovered  his 
reason,  but  is  in  a  bad  condition  physically.  He  has  be- 
gun a  suit.  J.  W,  L. 


February  21,  1891 


WESTERN    ELECTRICIAN. 


99 


THE    ELECTRIC  LIGHT. 

The  new  electric  light  plant  at  Crete  ,  Neb.,  consisting  of 
twenty  2  000-candle  power  arc  lights  for  street  lighting  and 
fifteen  arc  lights  for  stores,  is  in  operation.  The  plant  was 
installed  by  the  Brush  company  of  Cleveland. 

The  Berlin,  Wis  ,  Electric  Light  &  Power  company  has 
been  formed,  capital  stock,  $15,000;  Hiram  Stedman, 
president,  John  J.  Wood,  Jr.,  secretary;  John  C.  Cnlver; 
superintendent;  H.  M.  Forbes,  electrician.  One  National 
and  one  Western  Electric  dynamo  have  been  installed,  giv- 
ing a  capacity  of  30  arcs  and  750  incandescents. 

The  Concord,  N.  H.,  Electiic  Light  company  has  pur- 
chased a  Reynolds  Corliss  engine  for  its  new  central 
station,  also  two  14-foot  horizontal  fire-box  boilers.  The 
station  will  be  started  in  the  spring. 

The  Jamaica  exhibition  was  opened  at  Kingston,  Jan- 
uary 27th,  and.  according  to  a  correspondent,  there  was  a 
fine  display  of  electric  lighting.  The  grounds  cover  an 
area  of  23  acres,  and  are  brilliantly  illuminated  with  elec 
trie  lights.  The  building  is  cruciform,  with  long  arms 
running  east  and  west.  On  the  ends  are  entrances,  com- 
prising vestibules  screened  by  pillars  and  arches.  The 
short  arms,  or  transepts,  point  north  and  south,  and  have 
vestibule  entrances  similar  to  the  former.  At  the  point  of 
intersection  the  building  rises  up  into  a  magnificent  dome, 
which  from  the  lantern  to  the  floor  is  about  100  feet.  The 
building  is  lighted  throughout  with  the  electric  light,  an 
arc  light  is  hung  in  the  cupola  and  is  visible  from  all  points 
of  the  compass,  and  an  electric  search  light  is  placed  in 
one  of  the  mirrors. 

It  is  probable  that  the  electric  light  companies  of  Mil- 
waukee will  be  greatly  benefited  by  the  discovery  that  has 
been  made  in  connection  with  the  city  gas  contracts.  In 
order  to  patronizea  home  industry  the  third  ward  for  years  has 
not  only  had  more  gas  lamps  than  any  other  section  of  the 
city  of  like  s'ze,  but  ordered  six-foot  burners  in  order  that 
the  proper  illumination  might  be  obtained.  Recently  a 
suspicion  was  aroused  that  the  ward  was  not  receiving  all 
the  gas  it  paid  for.  An  expert  was  secured,  who  tested 
the  burners  and  found  them  all  five-foot  instead  of  six,  as 
called  for  in  the  contract.  A  little  mathematical  calcula- 
tion showed  that  the  ward  under  this  state  of  things  had 
paid  the  gas  company  something  like  $50,000  more  than 
it  should.  The  gas  company  teils  another  story.  The 
company  admits  that  the  tips  are  five-foot,  as  charged,  but 
claimed  that  the  light  called  for  is  secured  by  a  greater 
pressure.  There  the  matter  rests  now,  but  an  investi- 
gation will  be  made  by  a  council  committee  to  discover 
whether  the  generosity  and  confiding  nature  cf  the  Third 
warders  has  been  abused. 


THE  ELECTRIC  MOTOR. 

The  Ridge  Road  Improvement  association,  Rochester, 
N.  Y.,  has  appointed  a  committee  to  secure  the  right  of 
way  for  an  electric  railway. 

A  charter  has  been  applied  for  by  five  prominent  cap- 
italists of  Nashville,  under  the  title  of  the  Cumberland 
Navigation  company.  The  object  of  the  company  is  to 
operate  electric  motor  boats  on  the  Cumberland  river,  un- 
der patents  recently  granted  to  one  D.  W.  Cook. 

The  United  States  Trading  company  has  been  incorpo- 
rated at  Chicago;  capital  stock  f  100,000,  for  dealing  in 
merchandise  and  the  manufacture  of  railway  supplies  and 
appliances  and  electric  appliances;  incorporators,  Law- 
rence W.  Tatum,  Samuel  T.  Street  and  Alfred  D  Eddy. 

A  dispatch  from  Bay  City,  Mich.,  says:  The  Union 
Street  Railway  company  of  this  city  is  soon  to  appoint  a 
committee  to  confer  with  alike  committee  already  appoint- 
ed by  the  West  Bay  City  Electric  Street  Railway  company 
to  consider  the  matter  of  consolidation.  In  case  satisfac- 
tory terms  can  be  agreed  upon  the  companies  will  be 
amalgamated. 

At  the  initial  meeting  of  the  incorporators  of  the  Met- 
ropolitan Street  Railway  company  of  Omaha,  Neb.,  these 
officers  were  elected:  President  E.  S.  Rood;  vice-president, 
Edward  A.  Cudahy;  secretary,  T.  J  Mahoney;  treasurer. 
William  Paxton.  Negotiations  have  been  commenced  for 
construction  and  supply  contracts.  The  equipment  will 
be  for  horse  and  electric  power  with  the  object  of  finally 
using  storage  batteries.  Work  will  be  commenced  at  the 
earliest  possible  moment,  and  will  be  pushed  to  completion 
as  rapidly  as  possible. 

■  The  Supreme  Court  of  the  United  States  has  rendered  a 
decision  in  the  case  of  Sioux  City.  la.,  against  the  Sioux 
City  Street  Railway  company.  The  opinion  is  by  Justice 
Blatchford  and  affirms  the  decision  of  the  Supreme  Court 
of  Iowa,  This  settles  an  important  contest  not  only  for 
Sioux  City,  but  for  every  other  city  In  Iowa,  which  had  a 
street  railway  in  operation  prior  to  the  passage  of  the  law 
by  the  state  general  assembly  requiring  street  railways  to 
pay  for  paving  one  foot  on  each  side  of  the  tracks.  When 
.Sioux  City  did  its  first  paving  this  law  was  in  effect  and  the 
.Sioux  City  Street  Railway  company  was  assessed  under  its 
provisions  for  paving  one  foot  on  each  side  of  its  tracks. 
The  company  claimed  that  as  it  held  its  franchises  and 
was  operating  ils  lines  before  this  law  was  passed,  it  was 
not  affected.  There  was  quite  a  difference  of  opinion  be- 
tween the  city  officials  themselves  as  to  the  applicability  of 
the  new  law  to  this  case,  and  suit  was  brought  in  the  Dis- 
trict Court  to  determine  it.  It  was  argued  before  Judge 
Wakefield,  and  he  decided  against  the  city.  The  case  was 
appealed  to  the  Supreme  Court  of  Iowa,  where  Judge 
Wakefield's  opinion  was  reversed.  The  street  railway 
company  refused  to  consider  this  decision  as  final  and 
carried  the  case  to  the  Supreme  Court  of  the  United  Stales 
with  the  result  already  staled. 


Miscellaneous  Notes. 

Howard  Hall  of  Bridgeport,  Conn.,  claims  the  distinc- 
tion of  being  the  first  man  on  record  to  have  his  shaving 
done  by  electricity.  Hall  was  tending  a  motor  last  week 
when  a  spark  cleared  his  face. 

The  Western  Electrical  Supply  company  of  Chicago  has 
been  incorporated  to  manufacture  and  deal  in  electrical 
supplies,  etc.;  capital  stock,  $30,000;  incorporators,  Will- 
iam H.  McKinlock,  William  Alton,  Jr.  and  John  McKin- 
lock. 

The  suit  in  intei  f  .;rence  between  the  Triumph  Compound 
Engine  company  of  Cincinnati,  and  the  Westinghouse  Ma- 
chine company  of  Pittsburgh,  relating  to  double  acting 
compound  engines,  has  been  decided  in  favor  of  the  former 
company. 

A  Washington  correspondent  writes:  A  bill  has  been 
introduced  in  the  Senate  to  incorporate  the  National  Elec- 
tric company  to  lay  underground  conduits  etc.  The  capital 
stock  is  to  be  $250,000,  and  the  incorporators  are  A.  A. 
Pope,  of  Boston,  Mass  ;  W.  S.  Opdyke,  of  New  York;  R. 
F.  Henry,  of  St.  Paul,  Minn,  and  others. 

Dealers  and  jobbers  in  rubber  goods  of  all  description 
have  been  watching  with  interest  the  war  that  has  been 
conducted  for  some  time  between  two  of  the  largest  houses 
in  the  country.  It  is  expected  that  the  controversy  will 
be  kept  up  for  some  time  yet,  but  there  is  little  hope  the 
electrical  manufacturers  will  be  benefited  thereby. 

The  Wisconsin  Telephone  company  held  its  annual 
meeting  Feb.  9th  and  elected  the  following  officers: 
President,  Henry  C.  Payne;  vice-presideut,  C.  H. 
Haskins;  secretary,  J.  D.  McLeod;  treasurer, 
F.  G.  Bigelow;  directors,  F.  G.  Bigelow,  George 
Albree  ot  Chicago,  B.  K.  Miller,  H.  C.  Payne,  C.  H 
Haskins,  Charles  Ray  and  D  M.  Benjamin  The  board 
f  directors  was  increased  to  seven  by  the  addi  tion  of  two 
ew  members:  These  were  Ray  and  Benjamin.  All  the 
ther  officers  were  re-elected. 

A  Washington  paper  says:  The  public  has  been  favored 
with  brief  reports  ot  what  have  been  done,  or  rather  of  the 
way  in  which  the  time  has  been  squandered  in  the  commit- 
tee on  postoffices  and  post  roads  this  session,  the  bone  of 
contention  being  Mr.  Wanamaker's  limited  postal  tele 
graph  bill.  Messrs.  Bingham  and  Ketcham  have  led  the 
obstruction  to  its  consideration.  It  now  appears  that  W. 
W.  Dudley,  who  has  been  managing  the  campaign  against 
the  bill,  has  been  provided  by  the  Western  Union  com- 
pany with  an  extra  fund  of  ^50,000  to  work  up  an  oppo- 
sition to  it.  Strange  as  it  may  seem,  Mr.  Dudley  has  had 
the  aid  of  Mr.  Clarkson.  Another  re- enforcement  to  the 
lobby  is  Mr.  Moore,  of  Moore  iS:  Schley,  who  directly  rep- 
resents Mr.  Gould,  and  has  a  separate  fund  besides  the 
i|50,ooo  placed  in  Mr.  Dudley's  hands.  The  state- 
ments have  created  quite  a  flurry  in  government  circles  at 
Washington. 

A  dispatch  from  Washington  says:  The  United  States 
Supreme  Court  yesterday  announced  some  important 
changes  in  its  rules  designed  to  meet  cases  brought  before 
the  court  principally  for  the  purpose  of  delay.  The  changes 
are  framed  specially  to  meet  habeas  corpus  cases,  and  are 
the  result  of  the  Jugiro  electrocution  case  in  New  York.  It 
is  hoped  that  these  modifications  of  the  rules  will  obviate 
the  necessity  for  congressional  legislation.  The  most  im- 
portant change  made  is  the  addition  of  a  requirement  that 
all  appeals,  writs  of  error  and  citations,  unless  specially 
ordered  otherwise,  must  be  made  returnable  to  the  Supreme 
Court  within  not  exceeding  thirty  days,  whether  the  court 
is  in  session  or  in  vacation.  Unless  the  record  and 
case  is  docketed  within  this  prescribed  lime  the  case  must 
be  dismissed  by  the  court  if  it  be  in  session,  and  by  the 
clerk  during  vacation  time.  The  effect  of  these  modifica- 
tions will  be  to  bring  every  case  before  the  court  within 
thirty  days  from  the  time  of  the  decision  of  the  lower  court, 
except  where,  for  good  reasons,  an  exception  is  made.  It 
is  also  not  improbable  that  these  changes  will  shorten  the 
docket  of  the  court,  and  be  of  material  assistance  in  en- 
ablini;  the  body  to  keep  up  with  current  business. 

J,  Miller,  a  St.  Louis  lineman,  gives  the  following  ex- 
pression of  opinion  on  the  subject  of  disposing  of  electric 
wires:  Everybody  is  discussing  the  proposition  to  put  the 
electric  wires  underground  now,  and  most  people  favor  it, 
but  if  great  care  is  not  exercised  in  the  matter  the  danger 
will  be  increased  instead  of  lessened.  The  whole  danger 
can  be  averted  by  putting  the  small  wires  underground. 
The  large  wires,  such  as  electric  light  wires,  should  be  left 
overhead  The  danger  comes  from  wires  breaking  and 
crossing.  The  large  wires  do  not  break,  and  there  is  no 
danger  in  leaving  them  everhead  If  the  electric  light 
wires  are  put  into  the  conduit  underground  with  the  small 
wires  the  insulation  will  rot  off  in  time,  and  the  current 
will  be  taken  up  by  the  small  wires.  Then  it  will  be 
worth  a  lineman's  life  to  go  down  into  a  manhole  to 
rectify  matters.  The  only  way  that  all  the  wires  can  be 
put  underground  together  with  safety  is  by  making  the 
conduits  so  large  that  cross-trees  can  be  erected  in  them, 
the  same  as  they  are  now  overhead,  which  would  allow  the 
wires  to  be  kept  apart .  This  is  done  in  Madrid  and  Paris, 
but  in  this  country  the  conduits  so  far  constructed  have  all 
been  too  small  to  allow  such  an  arrangement.  I  have 
worked  in  these  small  conduits  where  all  sorts  of  wires 
werestrung  together,  and  although  I  have  escaped  injury 
myself  I  have  seen  other  men  roasted  alive  in  them,  and 
know  what  the  danger  is. 


of  superintendent  of  construction  of  the  western  depart- 
ment of  the  Thomson-Houston  company,  Chicago. 

H.  K.  Gilman,  general  manager  of  the  Great  Western 
Electric  Supply  company,  Chicago,  represents  the  interests 
of   his  company  at  the  Electric  Light  Convention. 

The  American  correspondent  of  the  London  Electrician 
has  this  to  say  of  Prof.  Barrett,  the  head  of  the  depart- 
ment of  electricity  of  the  World  s  Fair:  "His  appointment 
will  mean  a  vigorous  and  successful  administration  of  the 
electrical  section.  Mr.  Barrett  is  a  man  of  great  execu- 
tive ability,  and  his  lo^g  connection  with  the  city  of  Chi- 
cago as  superintendent  of  of  its  police  and  fire-alarm  sys- 
tems, and  of  its  electric  lighting  and  power  plants,  has 
given  him  a  firm  grasp  of  the  practical  side  of  electricity 
and  an  intimate  knowledge  of  American  electrical  com- 
panies and  their  peculiarities." 

Since  the  death  of  Secretary  Windom  there  has  been 
much  speculation  regarding  his  successor.  The  latest  bit 
of  interesting  gossip  on  this  subject  comes  from  St.  PjuI: 
Senator  Pierce  of  Minnesota  presented  to  the  president  the 
name  of  Thomas  Lovvry,  the  generalissimo  of  the  electric 
street  car  service  throughout  the  Northwest,  for  secre- 
tary of  the  treasury.  The  president  evinced  so  much  inter- 
est and  asked  so  many  questions  concerning  Mr.  Lowry 
that  Senator  Pierce  was  encouraged  and  consulted  with 
Senators  Davis  and  Washburn.  Mr  Lowry  was  inter- 
viewed and  said:  "There  Is  nothing  in  it  at  all.  There  is 
no  real  good  reason  why  it  should  be  offered  to  me;  I  have 
never  figured  in  politics.  I  don't  see  how  I  am  fitted  for  it. 
Itlooks  as  though  some  one  was  poking  fun  at  me." 


Business  Mention. 


Personal  Mention. 


Samuel  Insull,  John  Muir,  J.  C.  Henderson  and  John 
Krcusi  of  the  Edison  General  Electric  company,  New 
York,  were  in  Chicago  last  week. 

E.  C.  Noe  has  resigned  his  position  with  the  Canadian 
Gtneral  Electric  company,  Toronto,  to  accept  the  position 


Herbert  Turner,  representing  Woodbridge  &  Turner, 
electrical  engineers  and  contractors  of  New  York,  has 
opened  an  office  at  356,  The  Rookery,  Chicago. 

The  Weston  Electrical  Instrument  company  of  Newark, 
N.  J.,  manufacturers  of  Weston's  standard  voltmeters  and 
ammeters,  will  be  represented  at  the  convention.  This 
progressive  concern  is  doing  a  big  business.  Their  goods 
are  exceedingly  popular. 

The  continued  prosperity  of  the  Great  Western  Electric 
Supply  company,  is  a  marvel  to  ils  friends.  It  is  being 
very  carefully  managed  in  both  its  business  and  financial 
departments,  and  is  destined  to  become  one  of  the  greatest 
supply  houses  in  the  country. 

J.  Lang  &  Co.  of  Chicago,  have  within  the  past  week 
shipped  six  of  their  improved  main  line  switches  to  the 
Sioux  City  Light  &  Supply  company  of  Sioux  City,  Iowa. 
These  switches  were  of  the  same  pattern  as  those  recently 
placed  in  the  South  Side  Edison  station,  for  which  this 
firm  has  received  much  praise  for  the  beauty  of  the  work 
and  the  high  efficiency  reached. 

The  Great  Western  Electric  Supply  company  is  manu- 
facturing its  own  specialties,  among  which  may  be  men- 
tioned a  trolley  wheel,  composed  of  aluminum  and  a 
secret  compound,  porcelain  switches,  cut-outs,  etc.  They 
have  also  a  new  carbon  battery,  which  is  said  to  be  one  ' 
of  the  best  yet  put  upon  the  market. 

The  New  York  Belting  &  Packing  compaiiy.  15  Park 
Row,  New  York,  manufactures  everything  in  the  way  of 
vulcanized  rubber  goods  for  mechanical  purposes,  and  its 
celebrated  rubber  belting,  packing,  hose,  and  mats  and 
matting  have  attained  an  enviable  reputation  for  durability 
and  high  class  workmanship,  both  at  home  and  abroad. 

Messrs.  Cooper  &  Morrison,  agents  of  the  Fort  Wayne 
Electric  company  at  Buffalo,  N.  Y.,  report  the  following 
orders  for  the  past  six  weeks:  Jamestown,  N.  Y.,  150 
arcs;  Batavia,  N.  Y.,  120  arcs;  Warsaw,  N,  Y.,  60  arcs, 
and  750  alternating;  Niagara  Falls,  Ont.,  60  arcs;  Buffalo, 
N.  Y..  for  the  United  States  Electric  Light  &  Power  com- 
pany, 80  arcs. 

A  thoroughly  reliable,  safe  and  durable  steam  boiler  is  a 
necessity  for  electric  light  and  power  stations  Such  a  one 
can  be  found  in  the  Root  new  water  tube  safety  boiler, 
manufactured  by  Abendroth  &:  Root  Manufacturing  com- 
pany, 28  Cliff  street,  New  York,  and  Is  adopted  by  the 
many  Edison  companies  in  various  cities.  Catalogues  will 
be  sent  on  application. 

The  Great  Western  Electric  Supply  company,  Chicago, 
have  en  route  a  train  of  cars  containing  wire  from  Holmes, 
Booth  &  Haydens  and  the  Safety  Insulated  Wire  &:  Cable 
company,  both  of  New  York.  The  company  expect  to 
carry  at  ail  times  a  stock  of  supplies  aggregating  about 
!i;3oo,ooo,  and  believe  that  they  can  fill  any  order  from 
stock  within  twelve  hours  after  its  receipt. 

James  II.  Mason  and  C.  A.  Morse,  of  the  Simplex 
Electrical  company,  were  in  Chicago  last  week.  They 
arranged  with  George  Cutter  to  act  as  general  Western  agent 
for  Simplex  wire.  They  have  just  made  a  circuit  of  the  West 
and  find  that  many  electrical  people,  realizing  the  true  value 
of  a  first  class  insulation,  are  using  Simplex  wire  where  a 
high  and  lasting  insulation  is  needed. 

A  steam  pump,  which  has  met  with  great  success  in 
electric  light  and  power  stations  for  boiler  feed  purposes, 
is  the  Davidson,  manufactured  by  M.  T.  Davidson  of 
Brooklyn,  N.  Y.  This  pump  has  been  upon  the  market 
for  some  time,  and  has  a  high  record  for  simplicity  and 
durability,  and  efficiency.  It  is  very  popular,  both  with 
manufacturers  generally  and  mining  men. 

The  natural  non  conducting,  fire  and  waterproof  proper- 
lies  of  asbestos  fit  it  especially  for  use  as  a  covering  for 
steam  pipes  and  boilers.  Fire  Felt,  a  new  boiler  covering, 
manufactured    by   the   Chalmers  Spence  company,    5961 
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Liberty  street,  New  York,  is  made  entirely  of  asbestos,  and 
is  becoming  very  popular.  This  concern  is  the  largest 
manufacturer  of  asbestos  goods  in  the  United  States. 

The  Railway  Department  of  the  Electrical  Supply  com- 
pany, Chicago,  is  now  in  complete  operation,  and  is  pre- 
pared to  fill  the  largest  orders  on  the  shortest  notice.  This 
department  has  already  worked  out  a  number  of  advanced 
ideas  in  railway  appliances,  and  has  in  progress,  various  new 
devices  and  improvements  in  old  ones  which  will  materially 
aid  the  development  of  this  branch  of  electrical  work. 

The  Illinois  Electrical  Material  company  has  recently 
issued  a  new  catalogue  that  is  a  model  of  beauty  and  which 
leaves  nothing  to  be  desired  in  completeness  of  detail.  ^  A 
large  line  of  street  railway  and  electric  light  supplies  which 
this  company  has  in  stock  is  illustrated  in  a  complete 
manner,  each  department  having  assigned  for  it  an  indi- 
vidual space  in  the  catalogue,  with  a  classified  and  alpha- 
betical index.  The  book  is  printed  in  mauve  ink  on  super- 
calendered  paper,  and  is  really  a  work  of  art. 

The  Beldiog  Motor  company  has  a  large  force  of  men 
engaged  in  the  rebailding  of  its  factory  recently  burned, 
and  hopes  to  have  everything  in  readiness  to  resume  work 
in  about  thirty  days.  While  the  building  was  badly 
damaged  the  new  machinery  that  had  just  been  placed 
when  the  fire  occurred  came  out  in  very  much  better  shape 
than  was  feared,  so  that  the  delay  and  loss  will  be  less 
than  was  anticipated.  The  grit  and  energy  shown  by  the 
officers  of  this  company  are  to  be  highly  commended. 

Benj.  R.  Western,  proprietor  of  the  Manufacturers"  Ad- 
vertising Bureau  &  Press  Agency,  11 1  Liberty  street,  New 
York  City,  who  attends  to  the  advertising^  and  general 
newspaper  work  for  many  large  manufacturing  and  elec- 
trical concerns,  will  be  on  hand  at  the  convention  of  the 
National  Electric  Light  association  at  Providence.  Mr. 
Western's  bureau  is  a  boon  to  busy  men  who  want  to  be 
relieved  of  their  newspaper  work  and  advertising,  with  the 
assurance  that  it  will  be  well  and  profitably  attended  to. 

A  very  unique  and  effective  example  of  decoration  may 
be  found  in  the  superb  assortment  of  elk  heads  which  are 
among  the  treasures  stored  at  Nos.  190  and  192  Fifth  ave- 
nue, Chicago.  These  heads  are  wired  and  the  horns  fitted 
with  lamps,  and  when  lit  the  effect  is  very  beautiful.  It  is 
one  of  the  oddest  and  most  attractive  uses  to  which  elec- 
tricity has  been  applied,  and  there  are  perhaps  no  finer  col- 
lection of  elk  heads  in  the  country  than  those  owned  by  the 
Great  Western  Electric  Supply  company.  They  range  in 
value  all  the  way  from  $75  to  $500,  and  it  is  said  their  sale 
far  exceeds  the  supply. 

The  Central  Electric  company  of  Chicago,  is  having  a 
large  demand  for  its  new  ammeter  and  voltmeter  illus- 
trated in  the  Western  Electrician  two  weeks  ago.  Or- 
ders are  coming  in  from  every  section  of  the  country,  which 
shows  that  a  reliable  and  moderate  priced  instrument  of 
this  kind  has  been  needed.  The  company  report  unpre- 
cedentedly  large  sales  of  okonite  and  improved  Candee 
wires.  From  the  nature  of  the  orders  that  have  already 
been  received  during  the  month  of  February,  the  indica- 
tions are  that  a  very  large  amount  of  high  class  construc- 
fion  will  be  done  as  soon  as  the  spring  opens. 

The  Chicago  Wood  Mat  company  has  just  com- 
pleted an  order  for  the  Rapid  Transit  Railway  company 
of  Newark.  N.  J.,  placing  a  new  design  of  flooring  and 
mat  combined  in  eighteen  electric  cars.  This  style  of  flooring 
has  been  adopted  and  is  being  largely  used  by  the  Pullman 
company,  an  order  having  been  recently  received  through 
them  for  100  cars  now  in  operation  on  the  Duquesne 
Traction  company's  lines  in  Pittsburgh.  This  style  of 
mat  is  particularly  well  suited  for  electric  cars  owing  to 
the  fact  that  it  is  rigid,  allowing  a  trap  to  be  cut  through 
and  easily  managed  for  necessary  inspection  and  repair  of 
the  motors.  The  office  and  factory  of  this  company  are 
at  247  No.  Wells  street,  Chicago. 

The  Chicago  Rawhide  Manufacturing  company  is  meet- 
ing with  marked  success  in  the  introduction  of  rawhide 
belting  for  the  driving  of  generators,  both  for  electric 
lighting  and  for  electric  street  railway  work.  Some  fine 
sales  have  been  recently  concluded,  and  the  users  have 
voluntarily  furnished  excellent  testimonials  as  to  the  lasting 
qualities  and  efficiency  of  the  belting.  This  company 
states  that  it  is  the  only  concern  in  the  United  States 
making  a  rawhide  belting,  its  invention  being  protected 
by  numerous  patents,  not  only  for  this  particular  line,  but 
for  the  use  of  rawhide  for  harness  leather,  farm  whips  and 
a  large  number  of  specialties.  Mr.  Andrew  P.  Spurling  is 
president  of  the  company  and  Wm.  H.  Preble  secretary, 
the  latter  gentleman  having  the  active  management  of  the 
business,  which  has  grown  since  its  inception  in  1878 
until  now  it  is  one  of  the  leading  establishments  of  the  city. 

The  Central  Electric  company  has  just  received  the 
following  letter  from  Prof.  H.  S.  Carhart  of  the  Uni- 
versity of  Michigan,  Ann  Arbor:  "Some  time  in  the 
la  ter  part  of  1887  the  Central  Electric  company  sent  me 
a  coil  of  1,000  feet  No.  18  B.  W.  G.  braided  Okonite 
wire,  to  be  used  in  measuring  insulation  resistance.  For 
more  than  six  months  of  the  time  since  it  has  been  under 
water  in  a  tank.  Its  insulation  resistance  has  increased 
rather  than  the  reverse.  At  present  It  measures  16,000 
w/,;^'-<'//w.r/(r/////t' at  a  temperature  of  i7"C.  Mr.  Patterson, 
instructor  in  physics  in  my  laboratory,  has  devised  a  new 
and  improved  method  of  measurement,  by  which  the  per- 
centage of  error  is  much  reduced.  I  can  therefore  give 
the  above  result  with  much  more  confidence  than  if  the  old 
methods  had  been  used.  The  capacity  of  the  1,000  feet  is 
0.082  of  a  microfarad." 

M.  C.  Chase.  43-45  South  Canal  street,  Chicago,  has 
succeeded  in  establishing  a  highly  satisfactory  business  in 
the  manufacture  of  specialties  in  hard  rubber,  and  is  pre- 
pared to  furnish  details  and  estimates   at   short  notice  for 


anything  in  this  line.  Mr.  Chase  has  held  a  fine  trade  in 
a  standard  line  of  push  buttons,  bushings  for  screw  head 
insulation,  battery  boxes,  etc.,  which  he  has  manufactured 
largely  for  the  leading  electrical  companies.  He  has  also 
patented  some  useful  appliances,  which  are  now  being 
brought  into  use,  the  most  important  of  which  is  a  safety 
binding  post  for  use  on  high  tension  machines.  These 
binding  posts  are  incased  in  hard  rubber,  and  can  be  made 
any  size  desired.  Mr.  Chase  was  formerly  at  84  Market 
street,  but  finding  his  business  outgrowing  his  facilities  he 
has  recently  moved  into  some  fine  new  rooms  in  the  Metal 
Workers'  building  at  the  number  indicated. 

Queen  &  Co.  of  Philadelphia  state  that  their  exhibit 
at  the  Providence  meeting  of  the  National  Electric  Light 
association  promises  to  be  most  interesting.  They  will 
show  a  full  line  of  their  special  instruments,  and  also  a 
series  of  their  new  magnetic  vane  ammeters,  which  are 
specially  intended  for  central  station  use.  Regarding  these 
ammeters,  the  Brush  Electric  company  of  New  York  say 
in  a  recent  letter:  "We  very  cheerfully  state  that  your 
ammeters  as  used  by  us  have  worked  accurately,  and  given 
most  excellent  satisfaction."  Queen  &  Co.  have  just  com- 
pleted negotiations  with  Profs.  Bristol  and  Geyer  of 
Hoboken  for  the  control  of  their  patent,  which  covers  a 
new  form  of  recording  ammeter.  These  instruments  are 
not  yet  perfected,  but  they  promise  well,  and  there  is  cer- 
tainly a  great  demand  for  a  reliable  recording  meter.  E. 
G.  Willyoung  expects  to  look  after  the  interests  of  the  firm 
at  Providence,  and  will  be  much  pleased  to  receive  a  call 
from  those  in  attendance,  and  their  friends.  The  exhibit 
will  be  in  a  most  prominent  position. 

The  Triumph  Compound  Engine  company  of  Cincinnati 
wrrtes:  We  have  just  sold  an  engine  to  Uruguay,  South 
America,  for  electric  lighting.  We  are  informed  that  our 
engine  driving  the  dynamos  in  the  concentrating  mill  of  the 
Butte  &  Boston  Mining  company,  Butte  City,  Mont.,  is 
giving  the  best  of  satisfaction,  the  engineer  writing  that 
"The  compound  electric  light  engine  is  in  use.  It  does  not 
give  a  particle  of  trouble,  and  is  easy  to  steam."  The 
Weir  Frog  company  of  Cincinnati  writes  concerning 
our  125-horse  power  engine:  "In  response  to  your  inquiry 
we  would  say  that  your  9x18x10  compound  engine  running 
at  325  revolutions,  with  which  you  replaced  our  slow  speed 
releasing  valve  gear,  has  now  been  running  for  two  months 
to  our  perfect  satisfaction.  It  is  doing  about  a  third  more 
work  with  same  or  less  fuel  consumption  than  obtained 
with  our  former  engine.  Although  running  at  high  speed, 
the  construction  is  such  that  the  engine  is  perfectly  steady, 
and  there  is  no  evidence  of  the  strain  usually  attendant  up- 
on such  speed.  It  occupies  small  space  in  our  works,  and 
requires  but  little  attention  on  the  part  of  the  engineer." 

The  Crocker-Wheeler  Motor  company  manufactures  ma- 
chines adapted  to  almost  every  possible  case,  and  they  are 
made  to  be  run  from  any  practical  electric  circuit.  This 
includes  constant  potential  or  incandescent  circuits  of  any 
e.  m.  f ,  from  six  to  five  hundred  volts,  and  constant  cur- 
rent or  arc  circuits  of  any  current  from  six  and  one-half  to 
twenty  amperes.  In  suiting  these  motors  to  the  work  for 
which  they  are  intended,  they  are  constructed  in  six  differ- 
ent ways.  The  six  types  are  distinguished  by  the  initial 
letters  of  their  most  important  characteristic,  viz.:  The 
"C"  or  constant  speed  motors  are  the  ones  most  com- 
monly used.  They  are  suitable  for  alt  constant  potential 
circuits,  and  in  running  never  vary  more  than  from  five  to 
ten  per  cent,  in  speed  bettveen  running  free  and  full  load. 
They  are  used  on  most  ordinary  work  The  '  "S"  or  series 
motors  are  used  chiefly  for  special  work,  such  as  driving 
fans  attached  directly  to  the  shaft,  and  for  applications 
where  they  can  be  geared.  Their  winding  is  simpler  than 
the  others,  but  they  do  not  control  their  speed  if  the  work 
is  irregular,  and  will  speed  up  indefinitely  if  the  belt  slips 
off.  The  battery  motors  are  made  of  this  type,  because 
they  draw  more  current  from  the  battery  when  slowed 
down  by  heavy  work,  and  therefore  vary  their  power  as 
required.  The  "T"  or  two  speed  motors  are  suited  to  the 
same  classes  of  work  as  the  "S"  motors.  They  are  series 
wound  and  are  provided  with  a  simple  switch  by  which 
the  change  from  slow  to  full  speed  is  made  instantly.  The 
"R"  motors  are  reversible,  and  therefore  very  convenient 
for  a  great  many  kinds  of  work  requiring  changes  of  direc- 
tion of  motion.  They  are  provided  with  reversing  regula- 
tors by  which  they  are  first  slowed  down,  stopped,  reversed, 
slowly  started,  and  then  run  at  full  speed,  according  to 
the  movement  of  a  switch  which  is  arranged  precisely  like 
the  reversing  lever  of  the  steam  engine.  When  finally 
brought  to  full  speed  in  either  direction  the  speed  is  con- 
stant as  with  the  "C"  motors.  Theuse  of  these  machines 
for  securing  reversing  motion  saves  all  cross  belts,  revers- 
ing clutches,  etc. 

Electrical  Patents. 

Issued  Fehntary  lo,    1891. 

445,969.     Electric  Insulator.     James  Branch,    Richmond, 

Va. 
445,991.     Electro  Mechanical    Indicator  for  Fire    Alarm 

Telegraphs.     Thomas  F.  Gaynor,  Louisville,  Xy. 

446.030.  System  of  Electrical  Distribution  for  Mines.  El- 
mer A.  Sperry,  Chicago,  111. 

The  claim  reads: 

"In  a  system  of  electrical  distribution  for  mines,  the 
main  conductor  leading  down  the  main  entries,  branch 
conductors  leading  down  the  butt-entries  derived  from 
said  main  conductors,  and  amn-eters  located  at  the 
junctions  thus  formed,  in  combination  with  machines 
for  both  mining  and  transporting,  deriving  their  ener- 
gy from  the  same  wires." 

446.031.  Electric  Switch.    Elmer  A.  Sperry,  Chicago,  111. 
The  fourth  claim  rends: 

"In  a  contact  making  device,  a  rotating  stem,  a  cam 
mounted  loosely  thereon,  a  pin  in  the  stem,  the  end  or 


ends  of  which  are  bent  so  as  to  be  on  a   tangent,  and 

means  on  the  cam  for  engaging  such  pin." 
446,037.     Extensible  Bracket  for  Electric  Lamps.     Jonah 

E.  Titus,  Orange,  Mass. 
446,092.     Dynamo  Electric  Machine  and  Electric  ]\Iotor. 

Edward  K.  Brown,  Brooklyn,  N.  Y. 

446.294.  Electrode  for  Secondary  Batteries.  Marmaduke 
M.  M  Slattery,  Fort  Wayne,  Ind. 

446.108.  Electric-Arc  Lamp.  Richard  H.  Mather,  Wind- 
sor, Conn. 

The  last  claim  reads  as  follows: 

"17,  Upon  the  feeding-rod  of  a  focusing  electric  arc 
lamp,  a  sleeve  formed  of  two  independently  rotatable 
parts  which  are  provided  with  pins  radiating  therefrom, 
in  combination  with  a  locking-sleeve  which  is  provided 
with  slots  for  the  accommodation  of  said  pins  " 

446.109.  Arc  Light.  Richard  H.  Mather,  Windsor, 
Conn. 

Claim  7:  In  an  electric  arc  lamp,  a  four-contact 
switch  whose  actuating-magnet  is  wound  with  two 
helices  arranged  in  parallel  with  each  other  and  with 
the  carbons  of  the  lamp." 

446,130.  Lightning-Rod.  George  W.  Downey,  Hyatts- 
ville,  Md. 

This  invention  consists  in  a  lightning-rod  section, 
comprising  a  piece  of  sheet  copper,  angularly  bent, 
and  twisted  into  spiral  form  and  having  corrugations 
between  its  angles  and  a  small  space  between  the  ad- 
jacent edges  of  the  said  strip  of  metal. 

446,142.  Electric  Signal  and  Search-light  Lantern.  George 
W.  Martin,  Somerville,  Mass. 

446,159.  Switch  and  Signal  Apparatus.  George  Westing- 
house,  Jr.,  and  Jens  G.  Schreuder,  Pittsburg,  Pa. 

'  18.  The  combination,  with  a  slotted  quadrant  hav- 
ing locking-stops  located  within  the  slot,  of  an  elec- 
trically-controlled latch  adapted  toengagesaid  stops,  a 
lever  for  operating  the  quadrant,  provided  with  spring- 
actuated  pin  or  pawl,  and  shoulders  or  stops  formed 
on  the  front  plate  of  the  machine." 

446  174,-  Electric  Cooking  apparatus.  Jeremiah  O'Meara, 
New  York,  N.  Y. 

Claim  2  reads:  "A  portable  heating  apparatus  com- 
prising a  case  or  jacket,  an  enameled  vessel,  and  inter- 
posed electric  conductors  arranged  externally  of  the 
enameled  vessel,  substantially  as  described,  whereby 
the  said  apparatus  may  be  used  with  an  electric  or 
other  heating  agent,  or  both." 

446,180.  Insulating  Coupling  Block  and  Cut-Out.  Sig- 
mund  Bergmann  and  Charles  S.  Klein,  New  York, 
N.  Y. 

446,188.  Telephone  Transmission.  James  W.  McDon- 
ough,  New  York,  N.  Y. 

Claim  one  is  as  follows:  "This  method  of  trans- 
mitting sounds  electrically,  consisting  in  producing 
changes  in  the  intensity  of  a  magnetic  field  corre- 
sponding to  the  character  of  the  sound-vi  brat  ions,  re- 
volving a  magneto-electric  armature  in  said  field  by  any 
suitable  power,  and  delivering  the  variable  currents  as 
produced  to  a  suitable  receiving-instrument." 

446,199.  Multiple  Call-Box.  Frank  B.  Wood,  New 
York.  N.  Y. 

446,200  Fire  Indicator  and  Extinguishing  System. 
Stephen  Broichgans,  Milwaukee,  ^Vis. 

446,208,  Automatic  Weighing-Scale  and  Indicator. 
Adolph  B.  Rover,  Binghamton,  N.  Y. 

446,212.  Heat-Regulating  Apparatus.  George  L.  Shorey, 
Lynn,  Mass. 

446,214.  Method  of  Laying  Electric  Cables.  Charles  H. 
Wilson,  Chicago,  111, 

The  invention  consists  in  blocks  or  wedges  as  used 
in  conduits  for  the  purpose  of  arranging  the  cables  in 
line  throughout  the  length  of  the  duct,  so  that  one 
cable  may  be  drawn  in  after  another  without  obstruct- 
ing and  without  abrading  one  another,  and  so  that  any 
cable  may  be  drawn  out  likewise  without  injury  or  un- 
necessary friction. 

Claims  reads:  "A  duct  containing  cables  partially 
filling  the  same,  and  a  movable  wedge  corresponding 
in  size  to  the  margin  or  space  remaining  in  the  duct, 
said  wedge  being  combined  with  said  duct." 

446,229.  Regulator  for  Electric  Motors.  Lander  S.  Har- 
ris, Detroit,  Mich. 

446,245.  Electric  Locomotive.  George  R  Baldwin,  Mon- 
treal, Canada. 

446284,  Automatic  Potential  Regulator  for  Electric  Cur- 
rents.    Alviruf  Lonzo  Ellis,  Kansas  City,  Mo. 

446,297,  Electric-Arc  Lamp.  Carl  J,  Schwarze,  Brook- 
lyn, N.  Y. 

446.295.  Arc-Light  System.  Carl  S.  Schwarze,  Brook- 
lyn, N.  Y. 

446,313.  Electric  Signal  System  for  Railroads.  Edgar 
C  Wiley,  Briston,  Tenn. 

446,576,  Electric  Railway  and  Contract  Device  Therefor. 
Edward  M.  Bently.  New  York,  N.  Y. 

•'Claim  2:  The  combination,  in  an  electric  railway, 
of  a  conduit  outside  the  railway  track  and  a  contract 
device  adapted  to  ride  upon  the  conduit  and  having  a 
lateral  flexible  connection  with  the  vehicle." 

446,403.  Track-Instrument  for  Railway-Signals.  Mahlon 
S.  Conly,  Chicago,  111. 

The  prime  object  of  the  invention  is  to  dispense 
with  the  employment  of  a  vibrating  bar  in  operating  a 
track-instrument  secured  directly  to  the  rails,  and  to 
utilize  the  difference  in  movement  between  two  parts 
of  the  rail  through  the  instrumentality  of  a  bar,  also 
rigidly  secured  to  the  rail,  for  operating  a  track  in- 
strument. 
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AMEUICAIT  ELECTHICAL  WOUKS, 

PROVIDENCE,  R.  I, 

Mannfacturers  of  Patent  Finished 

ELECTRIC   LIGHT  WIRE, 

Magpet  Wire,  Office  and  ADnunciafcDr  Wire,  Rubber  Covered 

Wire,  Lead  Encased  Wire,  Telephoae  and 

Incandescent  Cords. 

FARADAY  CABLES. 

New  York  Office.  10  Cortlandt  Street, 

•THE  ^"CILa-A.Z^^:"  TTsTZ^E- 

Insulation  Guaranteed  Wherever  Used,  Aerial,  Underground  or  Submarine. 


In  a  letter  from  the  IN3PECT0S  or  the  Boston  Fire  Underwriters' Union,  ander  date  of  March  29. 
1886.  he  says:    "A  Thoroughlj- Reliable  and  Desirable  Wire  in  Every  Respect." 

The  rnbber  used  in  iuailatiag  oar  wires  and  cables  la  specially  chemically  prepared,  and  Is  guar* 
enteed  to  be  wate''p''nof,  an'l  will  not  deteriorate,  oxidize  or  crack,  and  w  11  rem^n  flexible  in  extreme 
cold  weath-^r  and  not  aSected  by  hsat.  The  inaulatian  is  protecied  from  mechanical  Injury  by  one  or 
more  braids  and  thewhole  slicked  with  Clark's  Patent  Componnd,  which  Is  water,  oi'.  acid  hnd  lo  a 
very  great  ex'ent.  firo-proof  Our  iisuiation  will  prove  durable  when  all  others  fail.  We  are  prepared 
to  farniph  single  Wires  of  all  eangea  and  diameter  of  insulation  for  Telegraph,  Telephone  and 
Electric  Lights  from  stock.    Cables  made  to  order. 

EASTERTl  ELECTRIC  CABLE  COMPANY, 

61  and  63  Hampshire  Street,  Boston,  7Iass. 

BEXRT  A.  CLARE,  General  Manager.  HERBERT  H.  EUSTIS,  Electrician. 


MICA 


AULi  SIZES 

AND 
QtJAU'l'lES 


For  Electrical  Purposes. 

EUGENE  MUNSELL  &  00„ 

218  Water  St.,  New  Torb. 


MAKE 

Anything 
IN  Brass 


TuHMER  Brass  Wdrrs 

4  LA5ALLEAVE 
CHICAGO. 


^'^  GROGKER-WHEELER 

PERFECTED  MOTORS. 

Very  Slow  Speed— Full  Power— Perfect  Keculation 

Forced     Fields.    Let    into    Base  -  Self-Oiling 

Bearings -Self-Centerine  Bearinps— All 

SizeH    Both  Arc  and  Incandescent 

— For  All  Power  Purposes. 

AcknowledgeJ  by  the  Leading  Manufacturing  Companies  to  be 

THE  MOST  PERFECT  MOTOR  MADE. 

Eitimates  and  Plans  Furnished  for  Electric   Power  Equip 
ment. 

CORRESPONDENCE    INVITED. 


1^430-432  WEST   14TH  St.,    NEW    YORK 


S.S.WHEELER, 

President. 


F.B.  CROCKER, 

\'lce-Preet. 


JAMES  LEFFEL  WATER  WHEELS 


Built    by   THE 


JAMES  LEFFEL  ^  CO. 


UPRIGHT    AND    HORIZONTAL, 

FOR 

Electric,  Miring  and  Manufacturing 

Easy  workiDR  gates.    Hlnh  pcrrentaRO  and  oven 
ppnod  at  full  and  part  rajm.  ity.     E-iujiUv  adii|.te(l  to 

!:l.-ll    ,ir,.l     ].,:■.    I1...1.I-.      l^ir^i;   UIII11I.1T  of  Bl/frt  alld 

-!:■■■  -■  U'i  ("r.J.s.-ripim..  pauijiblrt  to 

THE  JAMES  LEFFEL  &  CO. 


-   SPRINGFIELD, 
--"<  OHIO. 


on  110    LIBERTY   ST., 
NEW   YORK  CITY 


WILLARD    L.  r..\NDEE,  I  „     , 

11.  DCKANT  C-IIf;EVEI<,  (  BoBlneBs  ManaKere. 


F.  CAZENOVE  JONES, 

Sni)t.  of  FdcEoriee. 

T'^ZI    XINTI'XimNr.A.I'XOZia'.A.Xj 


13    Fa.Z'lx.    H-OTJC-,    X^o-w    "VorT^.. 

INSULATED  WIRES  and  CABLES, 

ELECTRIC  LIGHT,  TELEPHONE  AND  TELEGRAPH, 


—  Foil  — 
AKIir.VI..      M   llM.MtINK       AM)       I'NDKlt- 

cwioiMi  I  .si:. 
Awarded  a  Gold  Medal  at  Ihc  Paris  Exposition. 

HOI.K    MANUirAUTirKF-rift   OP 

CANOEE  AERIAL  WIRES.      MANSON 

PROTECTING  TAPE.     OKONITE 

WATERPROOF  TAPE. 

BRA  Vf'HKS;    ChlrufTo,    Pti lladflphln.  Ronton.  Man  Francliico.  Clnclanatl.  LouUvUIe, 

lH.8t    ' ' "*-- ■■      -■     - 


,tON'^ 


[TRAOC  M/XRK  1 


Omaha,  M  IriiirinpollH, 


Louln,  KaiiituM  CUr.  I^oudon.  South  America. 


GEORGE  CUTTER, 

ELECTRIC  SPECIALTIES, 


333  The  Rookery, 


Will  present  his  many 
new  Appliances  in  this 
space  from  week  to  week. 
Some  very  good  ones  now 
ready  for  the  market, 
such  as 

Gutter's  Street  Hood 

For  Incandescent  Lighting.         NEATEST  —  SIMPLEST  — STRONGEST. 

Write  for  Clrcnlar  and  Prices. 


247  North  Wells  Street, 


Pay  $573.60  funeral 
expenses  when  the 
accident  could  have 
been    prevented    by 

the   use    of  the    Safety    Binding 

Post,  manufactured  by 

na.  c.  CHAsxs, 

43-45  South  Canal  Street,  Chicag'o. 
HARD  RUBBER  COOPS. 

CHICAGO 

WOOD  MAT 

COMPANY, 

ManufactnrerB  of 

Wood  Car  Matting  ^'  Car  Flooring 

I>e«isned  Specially  for 

CHICAGO.  ILL. 


SYNOVIAL  DYNAMO  OIL.  IF  YOU  HAVE  A  BATTERY. 


SECOND  TO  NONE. 

Free  from  ^m  or  aclde.  By  refllterlng  can  be 
need  continaallv.  Adooted  by  the  largest  Elec- 
tric Plants  o£  the  SVeat.' 

S.  TAUSSIG,  Agt..    45  River  St.,  Chicago. 

Wrlto  for  lYlces  nnd  Samplrs. 


Gravity  or  Leclanche.  nee  the  Delany  Battery 
Strip.  It  prevents  salts  from  creepine,  keepa 
batteries  and  ebelvee  clean,  preven's  local  action, 
aDdprolones  life  of  battery.  WARRAHiTEl>. 
Pe  idoz..  Gravity,  60c;  Leclanche,  .'jOc- 

PATRICK  B.  DELANY, 

SontJi  Oranee.  N.  J. 


AMERICAN  INSTITUTEEXHIBITION 1890 


MASON'S  BATTERIES 


AWAHDED  A   MEDAL- 


HRXU  FOB  ILLl'HTBATKll  CATALO^rilE  1S»1. 


JAMES  H.MASON, .i^/;^. 


.BROOKLYN,  N.Y. 


JEWELL  BELTING  CO.,"*S;r "• 

Manufacturers  of  SHORT  LAP,  PURE  OAK  LEATHER  BELTING. 

Onr  light  Doulile   Dynamo   Belta   are   always  made  from  oenten  of  whole 
hide,  extra  Btretohed. 


T^7-EEXE:EMT    .A.S-E1TTS 


W.  n.  SALISBURY  &  CO.,  ChlcaKO,  111. 
A.  H.  OAKDINKR  CO.,  Milwaukee,  Wis. 
TODD  i  ST.\NLKY  CO..  St.  Louie,  Mo. 
ENOLISH.  MOBSE  i  CO.,  Kansas  City,  Mo. 

(  Malu  Hcaee,  Indlanapolle. 
E.  C.ATKINS  Jt  CO.,  J  Branch  nonee,  Memphis,  Tenn. 

(      "  "       Chattanooga,  Tcnn. 


ROOT'S  Water-tube  Boiler. 

SAFE.      ECONOMICAL.      DURABLE. 

AN   EXCELLENT 

Electric  Plant  Boiler. 

A(iopt<'d  by  the  EdIson  Electric  Light 
Csmpanlos  at  Plillndolphiii,  Dotroit,  St. 
Paul,  CohimbuH  and  Cincinnati;  iileo  tho 
Bruph  Eleclrlc  Light  Co.,  of  Loulovlllo, 

and  nthorp. 

Abendroth&RootMeg.Go. 

28  Cliff  St ,  New  York. 

BllANCHES:   HoBton,  Phlliidollilila,  New 
orleaoB,  Dallas,  Kocbe&ter,  Cincinnati  and 
ROOT  SECTIONAL  SAFETY  BOILER.  Chlcaiia. 
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Established  ttf  1861. 

E.  BHGGOT, 

WHOLESALE  AND  RETAIL  DEALER  IN 

ELECTROLIERS, 

COMBINATION 

GAS  AHD  ILSDTRID 

FIXTURES. 

ELECTRIC  AND  GAS  GLOBES, 
SHADES,  Etc.,  Etc., 

171  E.  ADAMS  STREET, 
CHICAGO. 


-saAIfGH  STORE- 


2134  Michigan  Avenue. 


EDISON  LAMPS  REDUCED  TO  44  GTS. 

16  CANDLE  POWER  LAMPS. 

Lots  of  25  to  150  , 44  ceDts  each. 

Lots  of  150  to  500 42  cents  each. 

Lots  of  500 40  cents  each. 

Other  sizes  In  proportion.     All  sizes  In  stock,  -with  bases 

to  fit  any  make  of  lamps  or  sockets. 

FtUl  lAne  OKOSITE  WIRES  in  Stock.    Safest  and  best  ivire  made. 

Full  Line  of  Edison  Sockets  and  Appliances, 

CINCINNATI, 
OHIO. 


STANDARD  ELECTRICAL  WORKS, 


CHICAGO  ELECTRIC  MFC.  CO., 

73  TV,  Jackson  St.,  Chicago,       J.  I>.  Claghom,  JUgv. 

Makers  of  all  kinds  of  ELECTRICAL  APPARATUS. 
FINE  INSTRUMENT  REPAIRS.       DEVELOPMENT  OF  NEW  INVENTIONS. 

Tnleanite Inanlatlng  material  In  Sheets,  Bods.Tnbcs,  COT  TOOBDEB. 


LATTICED  ANGLE  IRON  POLES 

MANCCACTUBEU  BT  THE 

WISCONSIN  BRIDGE  $(  IRON  CO. 

MILWAUKEE,    WIS. 


Strongest  and  cheapest  Iron  Pole  made.     In  use  in  St.  Paul,  Indianapolis, 
Milwaukee,  Elgin,  Springfield,  and  many  other  cities. 


ANGIiB  IROHr  BRACKETS  AND  Alit.  OTHBB  IBOIV  VCOBK  FOR 
ELECTRIC  BAILWAVS  AKD  BIIILrDIIVeS  A  SPECIALTY. 


toUSETHEBESTDEVICESfcr 
OILING  YOUR    MACHINERY. 

PO'WEI.I.'S 

PATENT  SIGNAL  OILERS 

re  the  Best  for  Dynamos  &  HighClass  Engines 

READ  WHAT  USERS  SAY  OF  THEM  :  "^ 

"  Your  CupH  arrived  yoMtfrday.  und  must  miy  they  aru  PorfcK'tloii." 
"  Wo  liav(;a(IopteiI  your  (;upaii(l  use  Hon  all  Engines  now  Iii-Iiik  hullt  fcr  us." 
"The  .Signal  Oiler  Is  just  what  I  have  been  looking  tor." 
"  Thf*y  are  ihe  be.st  we  have  over  spph." 

W'r  .sr-rnl  thi'ne  ont  with  the  guarantee  that  If  notBatlsfactory  you  can  return 

t  Niir  I'.xpciise,     AdflrcHS 

THE  WM.  POWELL  CO.,  CINCINNATI.  O. 

INCANDESCENT  LAMPS. 

BO    TO     IXO    -VOIjTS. 

TO  FIT  STANDARD  SOCKETS. 


THE  BUCKEYE  ELECTRIC  CO., 

P.O.  Box  123,     CLEVELAND,  OHIO. 


WRITB  ."OR  CIRCULAR. 


CHICAGO  OFFICE,  182  Jackson  Street. 


StII well's  Patent  Live  Steam-Feed  Water  Purifier. 

Removes  all  Impurities. 

Entirely   prevents   SCALE    in   Steam 
Boilers.    Catalogue  on  application. 

STILWELL&BIERGEMF6.C0., 

DAYTON,  OHIO. 


To  "Strangers  Within  Our  Gates"; 

Call  in  and  go  out  to  lunch  with  ua  when  in 
town.  Incidentally  we  may  call  your  attention  to 
our  goods.  We  may  have  something  that  you  need 
—Who  knows  9    Ifyoii  buy,  O.  K.;  if  not,  ditto. 

NORTHWESTERN  ELECTRICAL  SPECIALTY  COMPANY, 

GEO.  L.  KIRKHAM,  Manager.  1017  CHAMBER  OF  COMMERCE,   CHICAGO. 


FOB  TBK 


Western  Electrician 


8 1. CO. 


VIA  THE  ERIE 

le  the  way  yoar  ticketa  to  Providence  ehould  read 
when  yoQ  go  East  to  attend  the  Convention  in 
Febrnary.  By  this  route  you  can  secure  through 
Bleeping  cars  to  Hew  Torb  from  Ohicago,  Cincin- 
nati or  Cleveland.  The  Dinlns:  Car  service  via 
this  line  Ib  operated  by  the  PuDman  Palace  Car 
Co.  Veetibnle  Limited  Train  service  without 
extra  charge.  Call  on  or  write  the  Erie  Agenta 
and  secore  their  rates  before  yon  decide  to  go  via 
any  other  route. 


HENRY  HUTTON, 

CoDSQlting  and  GontractiDg  Electrical  Engineer. 

COMPLETE  ELECTRIC  LIGHT 

ABTD  POWER  PIjAIVTS. 

MINING  AND  SPECIAL  MACHINERY. 
manufacturers'  agent. 


The  £lectrical  Commission- 
ers of  the  District  of  Colnnibia 

invite  communications  from  firms  interested 
in  electric  cables,  conduits,  subways,  etc. 
Also,  upon  the  subject  of  municipal  electric 
lighting,  electric  transmission  of  power,  etc. 
Communications  received  until  March  i,  1891. 
Personal  interviews  cannot  be  granted  at 
present.  Address,  Electrical  Commission, 
Room  30,  District  Eldg.,  Washington,  D.  C. 


BELL  HANGERS' ATIENTIDN!! 

The  Walter  Hay  Manufncturing  Co.  are 
making  a  new  Eleclrlo  Bell  and  Annunci- 
ator. Prices  cheapsit  on  eartli.  Write 
for  Catalogue.  t 

18-30  W.  Randolph  St.,     -     CHICAGO,  ILL. 


BLECKERT  &  NELSON, 

MANITFACTUREBS  OF 

Electric  Lip  and  Combination  Flitnies, 


We  make  a  ppecialty  of  f  nrnlshlni^  the  trade  with 
Electric  Brackets,  Electroliers,  Pot  tables,  Com- 
bination Brackets,  and  email  fl:stnree  of  all  kinds. 
Being  manufactnreis  we  can  give  lowest  prices. 

OFFICE  AND  FACTORY: 

85  and  87  FIFTH  AVENUE,  CHICAGOJLL. 

Send  for  New  Descriptive  Circulars. 


lURE  ALUMINUM 

IN 

Castings,  Ingots,  Sheets,  Rods, 
and  Wire. 

ALUMINUM  BRONZE 


Castings,  Ingots,  Sheets,  Rods  and  Wire. 

SEND  FOR  PKICES. 


THE  CLEVELAND  ALOMINUM  CO., 


.4twater  Building, 


CLEVELAND, O 


C.  B.  HOLMES.  WM .  C.  NICHOLS, 

Preat.  &  Genl.  Mgr.         Secretary  ib  Treasnrer. 

G.W.  GRIFFIN, 

Superintendent  of   Constraction. 


T^H 


Hazelton 
Tripod 
Boiler. 


Is  the  quickest 
generator  of  steam, 
needs  less  repairs 
than  any  other,  and 
is  the  most  eco- 
nomical boiler  in 
use. 

ADDRESS 


MM  !ri|]ol  Sok  Co., 

170  TWENTY-SECOND  ST., 
CHICAGO,  ILL. 


RAWHIDE  DYNAMO  BELTING 

Greatest  Adhesive  Qualities.    A  NonOonductor  of  Electricity. 
Causes  Leas  Friction  than  any  other  Belt. 


The  Chicago  Rawhide  Wlfg.  Co. 

THE  ONLY  MANUFACTURERS  IN  THE  COUNTRY. 

LACE  LEATHER  ROPE  AND  OTHER  RAWHIDE. 

GOODS  OF  ALL  KINDS  BY  KRUEGER'J  PATENT, 

This  BeltinR  and  Lace  Leather  is  cot  affected  by  steam  or  dampness;  never  becomes 
hard;  is  slionper.  more  durable  and  the  most  economical  Belting  made.  The  Rawhide 
Ropo  for  Round  Belling  Transmission  is  superior  to  all  others. 

75  OHIO  ST.y  CHICAGO,  ILL, 
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VICTOR  TURBINE  WATER  WHEEI4 

The  attention  of  ELECTRIC  COMPANIES  is  called  to  this  CEr.E- 
BRAXED  "WATER  WHEEI^  as  particularly  adapted  to  their  use, 
on  account  of  its  remarkably  >!iteadv  motion,  nisrii  Speed 
and  s^reat  Effit-ienoy,  and  !ars:e  i'apacity,  for  its  diameter, 
being  double  the  PoAver  of  most  wheels  of  same  diameter.  It  is  used  by  a 
number  of  the  leading  electric  companies  with  great  satisfaction.  In  the  econom- 
ical use  of  water  it  is  without  an  an  equal,  producmg  the  highest  per  cent,  of  use- 
ful effect  g-uaranleed. 

SE\D  FOB  CATAI^OCirE  AXD  PARTim*ARS. 

Our  Horizontal  "Victor"  is  highly  recommended,  as  no  geaiC  axe  required, 
and  it  can  be  belted  directly  to  dynamo. 

The  accompanying  engraving  represents  a  pair  of  12-inch  V5CXOK 
Xl'RBI^ES  arranged  on  a  horizontal  shaJt  with  Cast-Iron  Flume.  Draft 
Tubes,  End  Bearings  for  Shaft,  and  Driving  Pulleys  complete,  all  mounted  upon 
a  substantial  cast-iron  bed  plate.  The  entire  arrangement  is  very  complete  and 
strictly  first-class  in  every  particular.  We  are  now  prepared  to  furnish  Victor 
Turbines,  either  single  or  in  pairs  on  horizontal  shafts,  and  where  the  situation 
admits  of  their  use.  we  recommend  them, 

STILWELL  &  BIERCE  MFG.  CO.,  •  DAYTON,  OHIO. 


y^X  A^DI^   r^ADRONCO.,  makers  o^high -grade 


CowlesPcreAlumimm, 

$1.25  per  pound.  Qiality  guaranteed  equal 
to  any  on  the  market. 

lIANCTACTL-aED  BT 

THE  COWLES  ELECTRIC 

Smelting  &  Aluminum  Co. 

LOCKFOBT.  31.  Y. 

Also  maDufaclurers  of  Cowlf  s  Alamlnum 
Bronze,  Cowles  Aluminum  Brass,  Cowles 
Silver  Bronze,  Cowles  Sl'icon  Bronze, 
Cowies  Aluminum  Iron  Ingots  and  Catt- 
Ings.    Correspondence  Solicited. 


HARRISON  CONVEYOR 

FOR  HANDLING 

Grain,  Coal,  Tan  Bark,  Seeds,  Etc. 

Will  convev  all  kind?  of  erain  ■without  miiinp. 
Will  Carry  two  different  kinds  of  material  in  op- 
posite directions  at  the  same  tlrDe. 
Will  convey  Ooe-Hunared  and  Fifty  Tons  of  Coal 

Fer  hour.  Made  of  Wrnn^titlron  and  Steel.  Send  tor 
llaa.Catal'.c  BORD>:\  <fe  SELL.ECK.  CO.» 
4-8  and  50  £,al£e  Sr  .  <'hlciu;o.  111. 


You  maKe  b  mistafee  if  yon  don't  buy  Electrical 

Sapplies  from.  K.  &  p.,  CleTeland,  Ohio. 

Send  for 

ttie  latest 

"iiiet  of  BargalDB 

for  Bell  Hangers" 

and  "rock  bottom  prices"  on 

JHedical  Batteries. 

We  undersell  all. 

Address 

Fletcher  &  Fletcher  Electric  Co.,  Cleveland,  O. 

SleDtiouthis  paper  if  you  want  bottom  prices. 


■Vns.  H-  TUBSEE. 


J.  LESTEB  WOODBRIDQE. 


VgOODBRIDGE  6i  TURIffXSR^ 

Electrical  Engineers  and  Contractors. 

COMPIiETB  EqriPMBST  OF   ELECTBIC  BAII/T^'ATS. 

Steam  Plants  tor  Electric  Light  and  Power.  Arc  and  Incandescent  Lights  Installed. 

Designs  and  Estimates  Submitted. 

•7 -a  Cor-tl«.»icit  Stx-eet.  noTTO"  TTorls.. 


Onel5-light  50  Tolt  Dynamo 
One  25-light  50  TOlt  Dynamo 
One  50-light  50  volt  Dynamo 
One7  5-light  110  volt  Dynamo 
OnelOO-lightllOTolt  Dynamo 
One  150-light  llOTolt  Dynamo 
Inelnding  Lamps  and  Holders. 


I.  W.  COLBURN  &  GO.. 

FITCHBURC,  MASS. 


^2117-   XkiXetai'u.fActTxx-ex-s   of  Z'-u.x'e    Ooppeir   7eia3.pex-ec3.  for 

Brnsh  Copper,  Cominutator  Bars,  Copper  Wire,  Gear  Pinions,  Trolley  Wheels,  Bearings. 


General  Offloe  and  Factory,  NORTH  EAST,  PA. 
Faatem  Sales  Office.  35  Broadway.  NE'W  TOBK. 


'Weitem  Salei  Office,  225  Dearborn  St.,  CHICAGO. 

North  TITestern  Salea  Agent.  G.  W-  'WiUlama.  DETROIT.  MICH. 


THE 


SUNBEAM 


INCANDESCENT 
LAMP   CO. 


805  Chamber  of  Commerce, 

CHICAGO,  ILL. 

Manufacturers    of   THE    Lamp    that 
gives  more  light  than  any  other  for 

ONE  DOLLAR 

expended  in  current. 


SPECIAL  ANNOUNCEMENT. 

We  have  greatly  enlarged  our  Factory,  and  are  now  in  a 
position  to  fill  promptly  all  orders  that  may  be  given  us. 
SEEING  IS  BELIEVING. 


TRY  THE 


SUNBEAM. 
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C.  &  C.  ELECTRIC  MOTORS. 


The  only  motors  in  which  the  mag- 
netic circuit  forms  a  perfect  circle 
around  the  center  of  the  armature 
shaft,  thus  making  the  most  compact 
and  efficient  form  of  machine  that 
can  possibly  be  devised. 

One-eighth  H.  P.  to  fifty  H.  P.  in  stock. 

Over  10,000  Motors  in  actnal  operation. 


f«.A.ZiSr   OTJTFS^ZTFS. 


Electric  Blowers  for  Ship  Ventilation. 

Motors  for  Hoist  and 

Mining  Tramways. 


Equipment  0I  Machine  Shops,  Print° 
ing  Offices,  Factories  and  Entire 
Buildings  with  Electric  Power. 


SEW  ENGLiND  OFFICE,  63  Oliver  St.,  BOSTON.     PHIL&DELPHIA  OFFICE,  3S  S.  Fonrth  St.     CHICAGO  OFFICE,  Pboenlx  Boildiog. 


C.  &  C.  ELECTRIC  MOTOR  CO.. 


402  AND  404  GREENWICH  ST., 


The  New  American  Turbine  Water  Wheel. 

PAETIOULABLT  ADAPTED  TO  DSIVING 

ELECTRIC  LIGHT  AND  POWER  STATIONS, 

On  account  of  its  high  efficiency  at  all  stages  of  gate,  steadiness  of  motion  and 
easy  working  gate,  the  construction  of  which  makes  it  the  most  sensi- 
tive to  the  action  of  a  governor  of  any  wheel  on  the  market. 


Orun    rnp    PJTAI  nPIIF  illustrating  various  styles  of  setting 


on  both  vertical  and  horizontal  shaft. 


THE  DAYTON  GLOBE  IRON  WORKS  GO., 

DAYTON,  O. 


SUCCBSSOHS  TO 

STOUT,  MrLLS  &  TEHPIii:, 


I  ELECTRIC        "s-  Mclaughlin. 

RAII  WAY  •''^^^^^^s'  Experience. 

I  I  PUT  A  Pioneer  in  the  BneineBs. 

oniA/CD  Repairs  aod  Parte  for  all 
AND  r'UWtn.  SyetemB. 


w«mV\. 


48.  50  and  5S  NOBTH  CI.1KTON  ST.,  | 

CHICAGO,  ILL. 


ELECTRIC 
LIGHT 

SUPPLIES. 


=555= 


The  Empire  City  Electric  Co., 

15  and  i7  DEY  ST.,  NEW  YORK^ 


SPEAKIN&  TUBES  aii  WHISTLES, 


Oral,  Electric,  Pneumatic,  and  Mechanical 

ANNUNCIATORS  AND  BELLS. 
W.  R.  OSTRANDBR  &  CO., 

2 1 ,  23  and  25  Ann  St.  New  York. 

Factory,  1461  and  1463  DeKalb  Ave.,  Brooldyn,  N.  Y. 
"  Send  for  New  Catalogub,  out  Aupist  1st. 


;rial  •^'v^    workmanship 

or  THE.    BEST. 

BECK    AUTOMATIC     ENGINE. 
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,^      Taylor  Mfg  Co.    Chambersburg,Pa.       ^ 

'^  Complete  Steam  Plants  a  Specialty"^ 


'# 


THE  eONNECTICUT  MOTOR  CO 


OFFICE  AND  WORKS: 

PLANTSVILLE.  -  -  CONN. 

CONSTANT    POTENTIAL 

Electric  Motors  and  Generators 

l-S    TO    SO   HORSB    PCyVKR. 
FIRST-CI.ASS  WOKKMASISIIIP  AS1I»  ni4;ll  EFFICIKN'CV. 


BOSTON,  32  Oliver  St. 
ST.  LOUIS,  823  Locust  St. 


NEW  YORK,    127  Fifth  Ave. 

HARTFORD,  14  Stale  St. 

B  k      CORBB8PONDENCB  SOLICITED  WITH  CBKTRAL  STATIONS  ASD  INDIVIDUAL  USBKB 


PHILADELPHIA,  17  W.  Sixth  St. 

CHICAGO,  302  Insurance  Exchange  Building. 
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THE  EVANS  SYSTEM  Of  DRIVING  DYNAMOS. 


^^=^^^ 

lik^^^       i 

^E^a 

^^^^p 

S^ 

1     -"-^^^^p- 

Over  600  sets  of  Cones  in  use,  and  5,000  horse-power  being  transmitted  to  dynamos  by  our  system  of 
friction.  For  information  in  regard  to  Speed  Cones  send  for  catalogue  "C,"  and  for  particulars  of  our 
system  of  Driving  Dynamos  send  for  catalogue  "D."    Address, 

aEV/INS  FRICTION  CONE  CO.,  SSWatir  St.,  lOSTON. 


ST.  LOUIS  ELECTRICAL  SUPPLY  CO.l 


403  NORTH  EIGHTH  STREET, 


ST.  LOmS,  MO. 


Habirshaw,  Safety,  and  K  K.  Wires;  Poles,  Cross-Arms,  Pins,  Brackets  and  Insulators. 
Electric  Bailway  and  Electric  Lighting  Supplies  of  all  descriptions. 


r' 


r 


I  ) 


CABLES  OF  ALL  KINDS. 

UNDERGROUND  CONDUCTORS. 

LEAD  COVERED  TELEPHONE  CABLES. 

WEATHERPROOF  AND  UNDERWRITERS'  LINE  WIRE. 

COPPER  AND  BRONZE  TROLLEY  WIRE. 

MAGNET  WIRE. 


MANUFACTURED  BY- 


JOHN  A.  ROEBLING'S  SONS  CO., 

Warehonse,  171  and  173  Lake  St.,  Chicago,  111. 

WE  ARE  HEADQUARTERS  IN  THE  WEST 


SEND  FOR  OUR  NEW  AND  COMPLETE  CATALOGUE. 


ZSIectrioian  Publishing  Co.,  6  laakeside  Bldg.,  Chicago,  III 
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ARC  and  INCANDESCENT 

UCITINC  SYSTEMS 

Are  Giving  Universal  Satisfaction  Wherever  Used. 


HIGH  TENSION  ARC  DYNAMO. 


We  shall  be  pleased  to  furnish  estimates  on 

HIGH  OR  LOW  TENSION  ARC  SYSTEMS, 

with  si)/igle  and  double  service  lamps,  on  Isolated  and  Central 
Station  Incandescent  Plants,  and  also  on  generators  for  Electric 
Railway  Service. ^___ 

westernIlectric  CO., 

CHICAGO  AND  NEW  YORK. 
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IMMENSE   STOCK!! 
BOTTOM    PRICES!! 


Electrical  Supplies 


-OF  ALL  KmDS. 


THOMSON-HOUSTON 


408    db    405    SI^XjES^S"    S<rF 


OUR    POIiIClT: 


First  Class  Goods,  Small  Margins  and  Quick  Delivery. 

Grimshaw  White  Core, 
Holmes,  Booth  &  Hayden's  'K.  K." 
Underwriters'  Line  Wire  &  Magnet  Wires. 


FULL  LINE  OF  PORCELAIN  GOODS. 


"ELECTRIC  BLOCK",  sibJ^sSet.  ST.  PAUL,  MINN. 
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THE  BUTLER  HARD  RUBBER  CO., 


33  nvfforoer  Stroot,  IDTe'uv 

-  POSSESS  SUPERIOR  ABTANTAeES  IX  THE  BIASriTFACTURR  OF 


Especially  in  articles  adapted  to  electrical  industries^  having  obtained  the  sole  right  to  manufacture  HARD 
R ITBBER  under  the  valuable  Patents  granted  to  WILLIAM  KIEL* 

All  operations  of  sawing,  cutting,  turning  and  polishing  our  new  standards  of 

fi  U  p  p  TT  D  ^\  M\  A  M  rt  ^T  Uj  D  I  M  ^\  can  be  performed  with  a  large  reduction  in  the  ■wear  and  tear  of  tools,  and  considerable  saving  of  labor, 
**  ■  ■  ^  ^  ■  ?  ■  »  ^^  "^  ^*  ■ "  "^  ■  **  ■*  ■  ■"  ^^  Our  new  standards  are  of  a  richer  black  throughout,  not  subject  to  change  in  color,  are  tougher  and 
more  flexible,  do  not  become  brittle  with  age,  and  have  been  tested  and  approved  by  the  leading  electrical  companies  of  the  United  States.  In  addition  to  these  ad- 
vantages, we  also  offer  advantages  in  prices. 

THE  KIEL'S  PATENT  HARD  RUBBER  CELLS  FOR  STORAGE  AND  PRIMARY  BATTERIES 

still  remain  the  most  satisfactory  and   cheapest  in  the  market,  uneqnaled   for   streneth,  durability,  inenlation  and   resistance    to  acids. 

HARD  RUBBER  GOODS  OF  EVERY  DESCRIPTION  MANUFACTURED. 

Correspondence  solicited  from  all  manufacturers  and  dealers  in  electrical  machinery  and  supplies. 

FOB  ISAIiB  WS  THB  CKNTBAIiBLiECTBIG  CO.,  GHlCAeO. 


THE  STANDARD  GARDON  GO., 


CLEVELAND, 
OHIO. 

lYIanufaoturers  of  Electpic  laight  Carbons  and  ^Battery  Material. 


-cnggT-jv  :BXjTs=m:g!T3  issv. 


FRANKLIN  S.  CARTER 

CHAS.  M.  WILKINS.         j- TRADING  AS 

E,  WARD  WILKINS 


!.^».PARTRICK  &  CARTER  CO. 

MANUFACTURERS  OF   AND  DEALERS  IN  EVERY  DESCRIPTION  OF 
SOI<E    PBOPBUSTOBS    OF    THB 

NEW  PATENT  NEEDLE  ANNUNCIATORS,  WITH  GUEST  CALL  AND  FIRE  ALARM  SYSTEMS. 
le  make  a  Specialty  of  Snpplies  for  Hotel  and  Honse  Wort  125  S.  Second  St.,  Philadelphia,  Pa. 

Catalogues  and  Discount  Sheets  will  be  sent  to  those  in  the  trade  upon  receipt  of  applica'ion  and  business  card. 


II  ADAMS  STREET,  CHICAGO. 


THE  ONLY  COMPANY  IN  THE  UNITED  STATES  DEALING  IN 

Electric  Railway  Supplies 

EXCLUSIVELY. 

EVERYTHING    FOR    COMPLETE    EQUIPMENT    AND    MAINTE- 
NANCE OF  ELECTRIC  ROADS  OF  ALL  SYSTEMS. 


8X!JVI)  FOB  OUR  NEW  CATALOOUF. 

CORltE8PONI>ENCE  SOLICITED. 


W.  R.  MASON,  General  Manager. 
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TRADE  MABJ& 


Okonite  and  Candee 
Okonite  and  Manson 


(FAC-SIMILE)  W.  U.   TELEQKAM. 

To   SOUTHERN  ELECTRICAL  SUPPLY   CO. 

823-  Locust    St.-    St.    Louis,    Mo. 
Ship  by  express   nine    thousand    feet   two  naught 
Okonite   feeder   wire   at   ones. 

Dallas    Cons.    Trac.    R' y  Co. 

LARGE  STOCK  OF  ELECTRIC  LIGHT  SUPPLIES.  WtT  Prompt  Shipments. 


?BYJ.A.J.  SHULTZ. 


l\ 


^TVLL  LEATHEI^a, 
l^WOIMNRODORHtNGE.OUl  STYLE    ,    .  _ 

■UATHERLINKANDIROSfiEtOSftjll    ft  OUR;    , 

M  Deuingis' 


"  ANO  ROPETRANSMISSIUN  5UPER5EP 


^m 


YOUR  POWER. 
YOUR  BELTS. 
YOUR  MONEY. 

BY  COVERING  YOUR  PULLEVS  WITH 

SHULTZ  PATENT 
LEATHER  PULLEY  COVERING 


TANNED  ON  THE 
SURFACES  ONLY 
INTERIOR  IS 
RAWHIDE 

THt  ONLY  PERFECT  BELT 
MADE. NO  SUPPINO 


OR  LOST  MOTION  AyflVlH'DEXAeElEATriER- 

■#^!U^-      -  AND  Picker  Leather- 

nuinjnin?*!.  (  1^4  Summer  St.,  Boston,  Mass.:  225  Pearl  St.,  New  York  City.      I     Q*     I  ahIa     ||o 
UKAJNLtU!.&.^1^9jjTtiirdSi.,Philadelphia,Pa.;  60  W.Monroe  St.  Uhicago.  |    01     LUUIS)  MQi 


BARNES'  FOOT 

POWER   LATHES. 

Barnes'  Foot  Power  Lathes,  16  dlfterent 
styles  and  sizes,  suitable  for  all  classes  of 
work  from  the  Blacksmith  to  the  Jeweler. 

There  Is  no  application  of   foot   power 
t'qual  to  the  Patent  Velocipede,  used  with 
these  lathes.    Thousands  of  them  are   in 
-hops  of  metal  and  wood  workers. 
■  y,of  Grand  Rapids,  Mich.,  says:    "1  wish  to  say 
that  1  have  ownud  and  used  two  of  your  No.  6  foot  powt-r  lathes 
now  ahout  live  years.    The  tools  have  been  put  to  hard  and  con- 
tinuous work  In  my  laboratorj-.  and  it  piven  me  pleoiiurc  to  say 

, _     _i  that  up  to  this  time,  no  repairs  of  any  kind  whatever  have  been 

needed.    Indeed  the  tool.a  are  all  and  more  than  what  you  claim  for  them. 

My  time  in  devoted  exclusively  to  invention  and  experimental  work  in  electricity.  In  doing  this  it  Is  neces- 
sary to  have  occnracy.  and  widerangeof  adaptation  to  different  work,  Yourexcellent  lathes  and  superb  foot 
power  is  ail  that  could  be  desired  by  any  one  in  need  of  a  tlrst-da^s  tool." 


?**^?^^. 


Bend  for  catalogue  of  wooil  arid  metal  workers'  outtlts. 
\r.  F.  &  JOHN  BARNES  CO.,  No.  761   Kuby  St.. 


Rockford,   III. 


POND 


ENGINEERING  CO., 

ST.  LOUIS,  CHICAGO, 

KANSAS  CITY, 

OMAHA,  DALLAS,  TEX., 

SEATTLE,  WASH. 

ENGINES,  BOILERS,  ETC.,  FOR  DRIVING  DYNAMOS. 

COMPLETE  STEAM  PLANTS  CONTRACTED  FOR. 

ERECTED  READY  FOR  SERVICE. 

SPECIAIiTIES :— Armington  &  Sims  Engines,  Steel  Boilers,  Standard  Rocking  and  Sheffield 
Grates,  Lowe  Heater,  Hoppes  Purifier,  Pond  Separator,  Blake  Pump,  Korting  Injector,  Etc. 

Send  to  the  Nearest  Office  for  Latest  Catalogue. 

BERNSTEIN  ELECTRIC  CO. 


INCANDESCENT  LAMPS 

FOR 

ARC-LIGHT  CIRCUITS. 

SIMPLE.   RET.TAT^LE.   DTTRABLE. 

The  only  safe  socket  for  series  lamps,  and  the  only 
socket  having  Insulating  material  for  the  outside 
parts.    Send  for  Illustrated  Catalogue. 

620   ATLAUnC   AVENTJB, 


AN  ATTRACTIVE  EXHIBIT 


We  extend  a  most  cordial  invitation  to  the  members  of  the  National  Electric  Liight  Association  and 

their  friends  to  carefully  examine  the 

STANDARD  ELECTRICAL  TEST  INSTRUMENTS 

Which  we  expect  to  place  on  exhibition  at  the  Providence  Meeting. 


Send    for    Illustrated    Catalogue    1-66    of    Electrical    Test    Instruments. 

QUEEN  &  CO.,  PHILADELPHIA. 


JOHN  STEPHENSON  CO., 


I^ES^ITEno, 


NElMr   YORK. 


STREET  CARS 


-FOR- 


ELECTRIC  MOTORS 

ADAPTED  TO  AU  SYSTEMS. 
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Thomson-Homstom  Flectbic  Cil 

TO  THE  OWMS  OF  WATER  OR  STEAM  POWER: 

LONG  DISTANCE  TRANSMISSION  OF  POWER 

by  Electricity  is  now  successful  and  economical. 
A  greater  efficiency,  both  as  to  first  cost  and  operating  expenses,  is  guaranteed  than 

by  any  other  method  of  power  transmission. 
Electric  power  transmitted  for  any  purpose  and  to  drive  any  class  of  machinery. 


THOMSON-VAN  DEPOELE  ELECTRIC  MINING  CO. 

Manufactures  the  best  apparatus  for  the  application  of  E  LECTRICIT'S'  IN  MINES,  viz.:  Hoists, 
Force  Pumps,  Sinking  Pumps,  Lrocomotives,  Fans,  Blowers,  DrUls,  Prospecting  Drills,  Coal  Cutters,  Light- 
ing Apparatus  with  specially  designed  Insulators,  Cut-Outs,  Lamp  Sockets,  Switches,  and  other  devices. 
W'e  can  show  machinery  of  every  kind  in  practical  operation. 


Thomson-Van  Depoele  Latest  Improved  Electric  Mine  Locomotive.    Less  Height  than  any  Electric  Locomotive  in  Existence.    Applicable  in  any  Mine. 

THOMSON-HODSTON  GENERATORS  AND  MOTORS. 


We  will  be  pleased  to  furnish  on  demand  full  information  on  our  electric  appliances  and  make  estimates  for  transmission 
of  power  plants,  and  for  the  equipment  of  mines  with  Electric  Power  and  Lighting  Apparatus. 


COMPLETE  INSTALLATIONS,  OR  ELECTRIC  MACHINERY  ONLY,  FOR  ALL  KINDS  OF  ELECTROLYTIC  WORK,  ESPECIALLY  FOR  THE 

ELECTROLYTIC  -  REFINING  -  OF  -  COPPER. 

Illustrated  and  Descriptive  Circulars  cheerfully  furnished  on  application  at  any  of  the  following 

FI5I3iTCi:P.i^Xd    omcES: 


BOSTON, 


CHICAGO, 


ST.  PAUL, 

-i08    SUslesr   stxreet. 
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BA8SETT  COMBINATION 


M 


No.  1004 


No  1005 


(Patented) 
The  Wirt  Lightning  Arrester. 


iLL  1  u 

No  1014.       No.  1013.     No.  1009       No.  1018 


No.  1001. 


.  1008. 


(Patented.) 
Cbaie  Strain   loaulator. 


Z^*-.- 


Porcelaln  I  Mtdu,,,    Insulator. 


Ua    L,J    L«J  i^ 

NalOll                                      No  1016                                  No  101  (J  No  1010. 

(Patents  applied  for.) 

HIGH  INSULATION  BRACKETS. 


,^-^. 


Catalogue    No.    660   for    Electric    Light  and 
Power   Supplies. 


Catalogue  No.  648 for  District  Messenger  and 
Fire  Alarm  Supplies,  Bells,  Batteries,  Etc. 
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We  are  particularly  desirous,  and  in  fact  make  a  specialty  of  furnishing  large  Habir" 
shaw  Cores  to  fulfill  unusual  and  difficult  conditions  of  installation.  Of  the  quality  of 
the  Cores  furnished,  we  can  assure  our  customers  that  they  are  manufactured  in  the  most 
scientific  and  painstaking  manner,  and  that  every  precaution  is  taken  to  guard  against 
ever}'  possible  difficulty  that  may  arise.  Special  attention  is  called  to  the  uniformity  and 
exact  dimensions  of  the  Urge  Cores  as  evidencing  the  care  with-  which  they  are  manu- 
factured. A  large  number  of  the  special  Cores  have  besn  made  during  the  past  five 
years,  and  that  there  have  been  no  "failures  is  the  strongest  confirmation  of  our  claim  to 
superiority.  We  can  aver,  without  fear  of  contradiction,  that  no  other  manufacturer  of 
heavy  rubber  Cores,  has  given  equal  attention  to  this  branch  of  his  product. 

No  list  prices  can  be  given  as  the  cores  are  made  especially  to  suit  given  conditions 
which  radicilly  differ  in.each  case.  We  shall  be  pleised  to  quote  prices  upon  receipt  of 
the  special  information  requested  on  page  7  of  our  catalogue  No.  733. 

See  Catalogue  No.  733  for  further  particulars  regarding  Habirshaw  insulation. 


The  Two  Principal  Sources  of  Rubber  Supply. 


(Pare  J'ara  Rubber  Stock.) 


{"Recovered"  Rubber  Slock  ,i 


It  is  a  fact,  though  not  generally  known,  that  the  larger  part  of  manufactured 
rubber  goods  is  made  from  so  called  "lecovered  rubber,"  principally  from  old  lubber 
boots,  shoes,  rubber  hose,  rubber  springs,  packing,  etc.  Rubber  that  has  been  vul- 
canized is  no  longer  rubber  but  a  chemical  compound  of  sulphur  and  rubber,  and  is 
not  capable  of  being  treated  or  worked  as  pure  rubber.  Goods  manufactured  f.-om 
"recovered"  rubber  bear  the  same  relation  to  goods  made  from  pure  rubber  that 
shoddy  bears  to  genuine  woolen  goods. 

The  following  extracts  from  a  report  of  analysis  and  tests  on  various  samples  of 
insulated  wire  will  be  of  interest  in  this  connection.  The  authority  from  which  we 
quote  is  one  well  known,  and  with  a  reputation  second  to  none.  We  refer  to  the 
samples  by  letters  in  preference  to  using  ths  trade  names: 

Sample  "A"  shows  l.j  per  cent,  of  a  heavy  hydro  carbon  similar  to  ozokerite, 
sind  asslmllatlDt;  to  an  article  known  in  Europe  as  nigrite. 

Sample  "TJ'*  has  been  made  over  from  "recovered"  rubber,  or  a  mixture  of 
"recovered"  rubber  and  o.\idized  oils. 

Sample  "C"  shows  by  analysis  very  nearly  SO  pzr  cent,  of  adulteration,  consist- 
ing chiefly  of  u.vidlzed  oils.  The  process  Is  known  <i9  "spurted"  or  "spewed"  insula- 
tion.   (Hee  note  below.) 

Sample  "D."  Several  snmples  of  this  insulation  were  taken,  all  of  which  varied. 
The  compo-ltlon  of  the  rubber  ie  "way  off,"  being  largely  made  up  of  a  heavy  sub- 
stance similar  to  white  lead.    The  white  layer  goes  to  pieces  very  rapidly. 

Sample  "ff,"  HA.BII{3IIAW,  Is  the  only  one  of  the  samples  tested,  which  by 
analysis  showd  that  pvire  Para  llibber  is  the  only  organic  substance  used  in  the 
insulation. 

Sample  "/''"  has  about  .'i  per  cent,  ot  resin.  It  is  poorly  manufactured,  the 
"spurti.d  '  process  being  used. 

Sample  "0"  Is  made  and  ballt  upon  the  sane  plan  as  "7*,"  containing  a 
uixtute  of  resins.  This  Insulation  is  perhaps  the  poorest  made  of  any,  and  shows  a 
very  imperfect  knowledge  of  manufacture.    The  "spurted"  process  Is  used. 

X(jT£  —"Spurted"  or  "spewed"  insulntioa,  so  far  as  known,  cannot  be  made  of 
;iure  rubber  compound.  The  only  claim  that  can  be  made  for  It  Is  that  it  produces 
.  n  insulation  which  is  aeandcss,  ftut  this  condiiwn  in  'jot  at  the  e.r/nmr  of  the  qualitij 
:f  thr  ihnnlaHnij  iiiiiterial.  On  this  ijuestlon  ot  having  a  senra,  there  is  only  one  view 
to  betaken;  It  Is  stronger  than  the  other,  provided  the  manufacture  ij  carried  on 
correclly ;  it  not  It  U  like  all  other  badly  made  things,  "good  for  nothing  " 


And  the  Result,  as  Demonstrated  by  a  Single  Test. 


1.  2.  a.  4.  . 

The  accompanying  cuts  represent  the  characteris'.ic  results  of  a  qualitative  test  on 
the  composition  of  13  samples  ot  so-called  rubber  wires.  This  test  was  made  by  remov- 
ing the  outer  covering  of  each  sample — all  braid,  paint,  etc. — and  then  paring  off  the 
insulating  mateiial  and  putting  in  a  bottle  with  naphtha.  The  action  of  naphtha  on 
"rubber"  wire  covering  is  brieily  as  follows: 

1 — To  swell  the  rubber  without  dissolving. 

2— By  this  action  to  loosen  and  precipitate  mineral  Impurities  and  adulterations  to 
some  extent 

8 — To  dissolve  waxes,  ozokerites,  oil  compounds,  etc. 

This  test,  while  by  no  means  exhaustive,  is  more  instructive  and  valuable  than  any 
single  test  that  can  be  applied  In  the  laboratory — tar  more  valuable  than  Insulation  teste 
— and  when  the  final  rub,  the  lest  of  time,  cannot  be  awaited  it  will  serve  to  show  the 
ridiculous  pretensions  of  the  makers  of  many  "Best  Rubber  Wires." 

Our  samples,  in  the  test  here  illustrated  at  the  end  of  three  montiig,  included  all  the 
well-known  gum  insulations  In  the  market  (we  illslike  to  say  "Rubber")  and  some  not 
80  well  known,  which  are  none  the  worse  for  that. 

Number  of  samples  represented  by  Figure  1 1 

Character,  clear  liquor,  very  heavy  white  mineral  deposit.  Showing  the  compound 
to  be  heavily  adulterated  with  white  lead. 

Number  of  samples  represented  by  Figure  2 : 8 

Character,  Inky  black  lltiuor  from  dissolved  gums,  oils  or  resins,  other  than  rubber. 

Number  of  samples  represented  by  Figure  :i 3 

Character,  black  and  dirty  liquor.    Abundant  chalky  or  dirty  mineral  deposit. 

Number  ot  samples  represented  by  Figure  4 1 

Contents  all  kinds  of  HAIHRSHA  »' . 

Character,  clear  lliiuor  showing  absence  of  gums,  oils  or  resins,  other  than  rubber. 
No  deposit,  showing  absence  ot  dirt  or  mineral  impurity.  -.^ 

Number  of  samples  tested T 18 


Pure  Para  Rubber  is  the  only  Organic  Substance  used  in 
the  Habirshaw  Insulation. 
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Figure  1.— Feeder  Core.    Three  circuit.     Outelde  diameter  112  10  Inches.     120,000 

circular  mils.     Insulated  with  rubber  and  leaded. 
This  class  of  Cores  Is   furnished  from  20,000  to  1.50,000  circular  mils,  end  Is 

similar  to  those  furnished  the  Bmokljn  P^dison  Co.,  Brooklyn,  New  Yoik,  and  the 

Ed. son  IllumiaatiDg  Co.,  Xcw  York. 
Figure  2.— Land  Core,  leaded.     Ou'slde  diameter  OlO  inches.    Used  in  the  Interior 

Department,  Washington,  Brush  Incandescent  Installation. 
Ff(/«i'e  .3.  — Feeder  Core.     Three  circuit.     Outside  diameter  1  1210  Incho.     120,000 

circular  mils. 

The  construction  Is  similar  to  Figure  I,  with  the  1  xception  that  the  lead  protec- 
tion Is  placed  around   all  thret;  strands  together  Instead  of  each  one  separately. 

This  particular  Core  was  used  by  the  Brooklyn  Edison  Electric  Light  Company. 
Figure  -t, — Dynamo  Feeders  and  general  service.     Outside  dUmeler   12-16  inches. 

These  Cores  an;  made  in  all  sl/cs. 
Figure  .5. —  For  h»iibmarlne  work.     Outside  diameter  2  .I-IO  Inches.     4"0,000 circular 

mils.    This  has  no  lead  protection  or  outside  armoring,  hut  Instead  is  covered  with 

jute,  which  is  now  largely  used  la  the  telegraph  service  In  Europe,  and  Is  found  to 

wear  better  and  give  belter  protection.     Being  more  llexlble  it  pro:ect8  the  cable 

from  bf^lng  broken   and   pulled  apsrt.     This  particular  Core  was  used   by  the 

Edison  Electric  Light  Co.,  Kaiton,  Fa.,  to  lay  acro3s  Ihe  D<-laware  Ulver. 
Figured. — Marine  Core.     Outside  diameter    12  18   IncheP       llablishaw   ioaulatlon, 

lead  covered.     This  Core  Is  nud  on  all  of  the  Government  Cruisers. 
Figure  7- — Land  dre.  leaded.    Outside  diameter  10-10  Inches.    Conductor  composed 

of  1«  No.  le  B.  W.  G.  Wires. 
This  particular  Core  was  used  In  the  Installation  of  the  Steamer  Puritan. 
Figure  S. — Feeder  Cable.     Outside  diameter  1  7-10  Inches.     700,000  circular  mils. 

Composed  of  Hfil  No.  17  B.  &  S.  wires. 
Tnls  particular  Cable  was  used  for  duels  In  the  strecs  by  the  Brooklyn  Edison 

Electric  L'ght  Co.,  Brooklyn,  New  York. 
Figure  .'/.—Feeder  Cable.     Outside  diamelcr  1  .'i-Ifi  Inches.     .lOO.OOO  circular  mils, 

llablrr^haw  insulation. 
This  style  of   Feeder  Cable  was  used  In  the  Brooklyn  Edison  Electric   Lljhl 

Slatlon.  New  York. 
Figure  JO.— Feeder  Conductor  for  dry  places.    Three  circuit.    Outside  diameter 

14  16  Inches.     120,000  circular  mile. 
A  conductor  similar  to  this  was  used  In  the  Grand  Central   Depot  lostallatlon. 

New  York. 
JPYyure  ii.— Feeder  Conductor.    Outolde  diameter  1516  locheg.     aOO.OOO  circular 

mil*. 


Fig.  M. 


Fiff'"*e  J?.— Undurground  Core.  Three  Conductor.  Triangular  arrangement.  Out- 
side diameter  1  2-lfl  Inches.  This  Core  Is  encased  In  lead,  and  Is  served  with  an 
outside  protection. 

Used  for  underground  work  In  the  New  Jersey  Central  Hiliway  Depot,  opfosile 
New  Y'ork.     Edison  Inslallallon. 

Figure  /3.— Undcrgrnund  Core.  Outside  diameter  one  Inch.  Ilablrshaw  Insula- 
tion, leaded,  and  lead  protected  with  an  oulalde  serving. 

F/!7«re  J-f.— Portable  Cable.    Three  slrands.     Nos.  7  and  14  B.  &.  S. 

This  clssa  of  cables  is  used  for  stage  light,  scenery  light,  and  other  special  service 
in  theatres.    The  outside  serving  Is  llame-proof. 

The  Cable  Illustrated  was  used  In  the  Broadway  Theatre,  New  York.    Edison 
Installation. 

F/(/i/ re  15.— Feeder  Cable.  Outside  diameter  12  10  Inches.  Ifahirshaw  Insulation. 
Not  leaded. 

Fi'iyifre  J6'.— Underground  Core.  Three  circuit.  Outside  diameter  1  716  Inches, 
2.50  000  circular  mils.     llablishaw  Insulation,  lead  covered. 

Used  by  ilic   Ilairlsburg  Electilc  Light  Co ,  lUrrlsburg,  Pa.,  for  underground 
work.     Edison  Installation. 

F/(/i/ re  i~.— Underground  Core.     Two  circuit.     Composed  of  two  No.  10  B.  W.  G. 
Wires.     Ilablrshaw  InsalatloD. 
This  Conductor  was  used  by  the  Troy  Fire  Department. 

Figure  J S. — Naval  Core.  Lead  encased.  Ou'slde  di-imeter  1  3-10  Itches.  2.5.5,000 
circular  mils. 

Core  similar  to  this  was  used  for  dynamo  leadi  on  all  of  the  new  Ojvernment 
Cruisers:  San  Fraoclsco,  Bi:fSlon,  Chlcaeo,  Charh.stoD,  etc. 

Fif/«re /.'>.- Underground  Conductor.  Oulslde  diameter  13-10  Inches.  Ilahirshaw 
Insulation,  not  leaded. 

Conductor  similar  to  this  was  used  in  the  Installation  of  the  New  Jersey  Central 
Hull«av  Depot,  opposite  New  York. 

Figure  tiO.—Feider  Coic.  Outside  diamelcr  1  3-16  Inches.  420,000  circular  mile. 
Composed  of  01  No.  11  B.  W.  O.  Wires. 

l^sed  In  thf  liislnllailcin  of  the  Broadway  Thealre.  New  York  City.  New  York. 

Figure  lil.—  Vi  'dir  Cunductor.     Outside  diameter  12  10  Inches.     Ilahirshaw  Insula- 
tion.   Oufslde  IhiruL-proof. 
Used  In  the  Inetallatlon  of  Ihe  Jlount  Morris  Klertiic  Light  Station,  New  Yoik. 

Figure  2'4.—F(xieT  Conductor.  Outside  diameter  1.5-10  Inches.  2.50,000  cluular 
mils.  This  class  of  goods  Is  furnished  from  100,000  to  000,000  circular  mils.  It  Is 
entirely  for  use  In  dry  places,  like  well  constructed  stations.  It  Is  also  valuable 
for  running  through  the  station,  under  sidewalks  and  ducts  to  the  street  to  make 
connections.  The  Insulation  will  answer  every  purpose  for  the  uses  and  condi- 
tions above  mentioned,  but  It  la  not  intended  (or  undergiound  letvlce. 
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Our  Specialty 


MAIN   DRIVING 


"m^. 


Leather  Belts 


1  72-inch,  2-ply  Belt   Isecond  order]  ^^****««**^  Electric  Light  Co., 

2  48-inch,  2-ply  Belt    |  |  New  Orleans,  La. 

1  54-inch,  3-ply  Perforated.     Tacoma  Railway  &  Motor  Co., 

Tacoma,  Wash, 

^     r^r^  ■      I     r^     ,     T^     n        ^     ,    \  Gauttcr  steel  I)ept.  )  ,  , 

2  30-inch,  3-ply  Perforated,  i  ^      ^   .     ^        ^       [  Johnstown,  Fa. 

'  Camoria  Iron  Co.     )        . 


1     41 -inch,  3-ply  Electric.     Citizens'  Electric  Light  Co.,  BrooMyn,  N.  Y. 


]V[.^x>xa  ::b'X' 


CHARLES  A.  SCHIEREN  &  CO, 

46  So.  Canal  Street,  Chicago,  111. 


f 


NEW  YORK, 

47  Ferry  Street. 


PHILADELPHIA, 

226  North  Third  Street. 


BOSTON, 

119  High  Street. 
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McGieManufactubinb  Hompany 


ELECTRIC 


CABLE  AND  ELEVATED  R.  R. 


Office:  122  N.  Sangamon  St.,  CHICAGO,  U.  S.  A. 


TRUCKS. 


SPERRY  ELECTRIC  CO., 

MANUFACTURE  AND  SELL  THE 

MOST   PERFECT   SYSTEM 


ARC  LIGHTIJMG 

in:  the  i;ijlrk:h;x. 


FEATURES:  \ 


Close  Regulation, 
conomy  In  maintenance, 
aultless  Arc  Lamp  adapted  for  use  with  any  system. 


195-207  Canal  Street,  ■  CHICAGO,  ILL  U.  S.  A. 
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NEW  EDITIONS 


Ol?'    T?IIES 


INCANDESCENT  WIRING  HAND-BOOK 


AND 


DYNAMO  TENDERS'  HAND-DDOK, 

WITH  MOOHLIGHT  SCHEDULE  FOR  1891, 


FRICE.  ONE  DOLLAR  EACH. 


MAKE  YOUR  ORDERS  READ 


"NEW  EDITION." 


Our  Stock  of  all  Other  Electrical  Books  is  Full  and  Complete, 

and  Your  Orders  are  Solicited. 

ELECTRICIAN  PUBLISHING  CO.,  6  Lakeside  Building,  CHICAGO, 
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Knapp  Electrical  Works, 


PERKINS  ELECTRIC  LAMP  CO 

To  Fit  Any  Socket,    Any  Candle  Power, 

Highest  Efficiency. 


THE  NATION'S  CHOICE 


WILL  BE  EXHIBITED  AT  THE 


PROVIDENCE  CONVENTION 


-^l^TID    TH-A-T'S 


GRIMSHAW  WHITE  GORE  WIRE. 


BURGLAR  ALARM  BELLS,  BUTTONS,  ETC. 


PORCSXL.AIN'     CXTX-OXTTS, 

Main  and  Branch  Cut-Outs,  Rosettes  and  Switches,  Underwriters' 
Weather  Proof  Wires  and  Line  Supplies. 


Write  for  Prices  on  these  Specialties  Our  New  Catalogue  for  1891  Just  Out. 

54  ^  56  FRANKLIN  STREET,  CHICAGO. 
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We  make  a  specialty  of  all  Tools 
and  Special  Devices  for  Electric 
Railway  Construction. 


We  carry  a  large  stock  of  Magnet 
Wire,  and  can  fill  orders  on  short 
notice. 


HAZL'TO'A?  DEFARTMEITT. 


Try  Sunbeam"  Linht. 


^Si£S  i  tOtS-'^ 


Combining  Greatest  Conductivity 
with  Great  Tensile  Sttrength. 


Habirshaw  Insnlation  slioald  be  nsed  for  all 
We  consider  the  quality  of  the  concealed  work    and  wherever  trying 

light    furnished    to    be  of   first  conditions  are  to  be  encountered. 

importance.  For  Iflcandescent  liring,       For  Undergronnd  Work, 

For  all  Damp  Places,  For  Pliable  Dynamo  Cables, 

For  Flexible  Cords. 


Trolley  Wire  Hansfer. 


Wirt  Liehtninir  Arrester. 


Shield  Brand    Insulation  is 

highly  recommended  for 

Feeder  Wires. 


Chase  Strain  Insulator. 


u 


y 
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Diagram  showing  method  of  connecting  Wirt 
Lightning  Arrester  on  Poles  and  Cars. 
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No.  2 


The  Electrical  Supply  Company. 

The  rapid  development  of  the  electrical  trade 
in  this  country  has  been  the  marvel  of  the  age, 
and  the  position  occupied  by  the  West  as  com- 
pared with  other  sections  of  the  country  gives 
evidence  of  its  enterprise  and  business  sagacity. 
It  is  undoubtedly  true  that  the  electrical  indus- 
tries have  done  more  for  the  West  in  develop- 
ing it,  and  attracting  the  attention  of  energetic 
and  enterpri.sing  men,  and  bringing  capital 
to  it  than  any  other  agency,  and  it  is  equally 
true  that  electrical  industries  owe  much  to  this 
section.  It  has  provided  an  excellent  field  for 
exploiters  of  electrical  enterprises,  and  its 
wide-awake  towns  have  ."^eized  every  opportuni- 
ty to  advance  their  claims  for  public  favor. 
The  new  towns  and  cities,  which  during  the 
last  ten  years  have  been  springing  up  in  differ- 
ent parts  of  the  West,  have  been  certainly 
boomed.  There  has  been  much  rivalry  both  as 
to  population  and  natural  resources  of  the  sur- 
rounding country.  In  localities  where  water 
power  is  available,  and  the  prospect  for  build- 
ing up  a  manufacturing  center  is  promising, 
electrical  enterprises  have  been  particularly 
favored.  It  has  become  a  recognized  fact  in  the 
West  that  a  complete  system  of  arc  and  incan- 
descent lighting,  motor  service,  street  railways, 
and  a  telephone  exchange  are  quite  as  neces- 
sary as  the  "general  store"  of  an  Eastern  village. 
Not  many  years  ago  small  towns  in  the  East 
considered  themselves  greatly  favored  if  a  tele- 
graph line  passed  through  their  corporate  limits, 
and  they  were  given  communication  with  the 
outside  world,  but  Western  push  and  enterprise 
have  long  since  passed  these  landmarks  of 
Eastern  conservatism,  and  nothing  short  of  a 
thorough  equipment  of  all  departments  of  elec- 
trical industries  will  satisfy  the  energetic  West- 
ern investor.  The  enterprise  thus  displayed  is 
truly  commendable.  Many  Western  cities,  it  is 
true,  are  scarcely  more,  in  point  of  population, 
than  Eastern  villages,  yet  they  have  all  the  con- 
veniences of  the  larger  Eastern  cities.  There 
is  not  a  town  that  does  not  aim  to  be  a  city  in  a 
short  time,  and  when  hardly  out  of  their  swad- 
dling clothes  they  appropriate  to  themselves 
telephone  service,  electric  lighting,  and  many 
of  them  have  taken  the  lead    among  their  older 

brethren  in  the  introduction  of  electric      ^ 

street  railway  service. 

This  extensive  adoption  of  commer- 
cial electricity  has,  as  a  natural  result, 
compelled  the  establishment  of  electric- 
al supply  houses  in  the  large  Western 
commercial  centers.  The  delay  occa- 
sioned in  the  earlier  days  by  sending 
to  the  Eastern  factories  for  supplies 
was  not  in  keeping  with  Western  enter- 
prise. As  a  result,  electrical  supply 
companies  of  more  or  less  magnitude 
form  a  chain  at  present  across  the  con- 
tinent, and  each  one,  in  its  endeavor  to 
secure  its  share  of  business,  has  of 
course  increased  the  competition  until 
the  West  is  the  most  hotly  contested 
field  in  this  line  of  business  at  present 
in  the  United  States. 

This  is  especially  true  of  electrical  supply 
companies  that  make  a  specialty  of  furnish- 
ing material  for  electric  light  and  electric  rail- 
way construction,  and  these  are  more  particu- 
larly the  outcome  of  the  past  ten  years.  Previous 
to  that  period,  for  fifteen  years  perhaps,  com- 
panies dealing  in  electrical  goods  had  been  in 
existence,  but  their  articles  of  merchandise  con- 
sisted principally    of     telegraph    and    battery 


material,  and  a   little   later,  of  telephone  sup- 
plies. 

Among  the  largest  of  the  electrical  supply 
houses  at  present  dealing  in  almost  all  classes  of 
electrical  goods,  is  the  Electrical  Supply  com- 
pany of  Ansonia  and  Chicago.  This  company 
was  organized  in  18S0,  and  the  intention  was  at 
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the  time  of  its  inception,  to  deal  mostly  in 
electric  light  supplies,  which  were  then  just 
about  coming  into  general  use,  and  particularly 
to  manufacture  and  introduce  insulated  wires, 
this  company  being  a  pioneer  in  this  branch  of 
the  business.  In  the  early  days  of  the  Electri- 
cal Supply  company,  then    located  at  Ansonia, 
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and  before  it  had  assumed  its  present 
magnitude,  the  only  line  wire  used  was  copper 
wire,  double  braided  and  paraffined. 

As  will  be  remembered  by  -^any,  the  line  con- 
struction prior  to  1880  was  o.  „  very  low  grade, 
and  wires  would  be  strung  up  in  the  crudest 
manner  possible,  often  crossing  one  another  in 
such  a  way  that  the  insulation  would  frequently 
ignite,  and  the  paraffine  being  inflammable,  the 


fire  would  run  along  the  wire  for  several  feet. 
Owing  to  the  occurrence  of  many  of  these  acci- 
dents a  fireproof  line  wire  was  suggested,  and 
placed  upon  the  market  with  the  sole  intention 
of  resisting  and  obviating  conflagration,  that 
being  the  only  qualification  that  was  taken  into 
consideration. 

This  new  departure  resulted  in  the  introduc- 
tion of  Underwriters'  wire,  which  at  that  time 
was  insulated  with  asbestos  paint.  As  far  as  is 
known,  none  except  fire-resisting  tests  were 
made,  and  the  necessity  for  a  weather-proof 
wire,  much  less  a  moisture-proof,  %vas  not  at 
the  time  considered.  The  Electrical  Supply 
company  was  one  of  the  earliest  manufacturers 
to  place  upon  the  market  a  weather-proof  wire. 
It  met  with  such  success  in  the  introduction  of 
this  first  production  that  it  was  encouraged  to 
continue  its  operations  in  this  direction. 

It  soon  became  necessary  to  increase  its  facil- 
ities for  manufacturing  weatherproof  wire,  and 
so  extensive  did  the  business  become  that  im- 
portant changes  and  additions  to  the  factory 
were  found  necessary.  Other  wires  were  from 
time  to  time  added  to  their  line,  and  found  a 
ready  market  on  account  of  their  general  excel- 
lence and  the  care  with  which  they  were  made. 
Weatherproof  wire  has  now  been  largely  suc- 
ceeded by  moisture-proof  wire,  as  the  latter, 
though  more  expensive  in  first  cost,  has  repeat- 
edly proved  its  economy  in  the  long  run.  The 
celebrated  Shield  Brand  Moisture  proof  wire  has 
now  become  one  of  the  regularly  established 
specialties  of  the  Electrical  Supply  company. 

As  an  illustration  of  the  development  of  the 
supply  business  and  the  close  competition  of  the 
present  day,  it  may  be  stated  that  before  the 
iniroductionof  weatherproof  wire  as  a  specialty 
the  company  had  introduced  as  its  principal 
specialty  the  Wallace  diamond  carbon  for  arc 
lamps.  The  Wallace  carbons  at  that  time  sold 
for  eighty  dollars  a  thousand,  which,  as  may  be 
inferred,  left  a  fair  margin  of  profit.  Some  idea 
of  the  growth  and  dissemination  of  electric 
lighting  may  be  inferred  from  the  fact,  that  but 
ten  years  ago  the  Wallace  carbons  found  a 
ready  market  at  eighty  dollars  a  thousand, 
while  sharp  competition  is  now  necessary  to  in- 
troduce arc  light  carbons  at  any  price. 

The  company's  business  has  kept 
pace  with  the  progress  of  the  applica- 
tion of  the  art  to  commercial  affairs. 
Its  factories  at  Ansonia,  Conn  ,  which 
are  herewith  illustrated,  have  been  en- 
larged several  times,  and  are  thorough- 
ly equipped  and  arranged  with  excel- 
lent judgment.  ."Vll  kinds  of  electrical 
devices  are  manufactured  by  the  com- 
pany, and  a  small  army  of  operators 
are  employed. 

The  establishment  of  a  branch  at 
Chicago  was  one  of  the  most  important 
steps  in  the  history  of  the  company. 
Seven  years  ago  F.  S.  Terry,  who,  at 
that  time  had  charge  of  the  office  and 
books  of  the  present  company  at  yVnsonia 
was  intrusted  with  the  mission  of  est?'  - 
lishing  a  Western  house.  That  '  '•  has 
succeeded  is  shown  by  the  excellent  lousiness 
which  he  has  built  up  in  the  West.  The  com- 
pany's original  warehouse  at  175  Lake  street, 
soon  became  inadecpiate  to  the  demands  of  the 
trade,  and  the  present  location,  171  Kandolph 
street,  was  secured.  This  building,  which  is  now 
occupied  as  salesroom.s,  offices  and  storehouse 
of  the  company  is  shown  in  the  accompanying 
cut.  Additional  storeroom,  however,  has  recently 
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been  secured.  The  offices,  salesroom  and  ship- 
ping room  of  the  company  are  on  the  street 
floor  and  present  a  busy  scene.  A  visitor  will 
find  an  unusually  attractive  display  of  fine  test- 
ing instruments  of  modern  design  and  standard 
make;  all  kinds  of  electrical  devices  in  fact  are 
displayed.  The  storerooms  are  filled  with  all 
kinds  of  novelties  and  standard  supplies,  and  an 
e.xtensive  line  of  wire  is  always  on  hand. 

The  large  business  which  resulted  immediately 
upon  the  establishment  of  the  Chicago  branch  in 
November,  1S84,  has  compelled  the  addition  of 
many  new  facilities  at  the  factory  at  Ansonia. 

The  methods  employed  by  the  Electrical 
Supply  company  in  caring  for  orders  are  unique 
in  conception,  and  are  designed  to  avoid  delay 
in  shipping.  To  better  attain  the  desired  end, 
the  management  has  within  the  last  few  years, 
gradually  evolved  a  departmentary  system, 
which,  besides  affording  the  most  expeditious 
manner  of  conducting  the  business,  possesses 
the  additional  merit  of  confining  each  class  of 
goods  to  its  own  particular  department. 

The  advantage  of  this  method  of  office  organ- 
ization is  apparent.  Each  department  handles 
and  transacts  its  business  only  with  those  cus- 
tomers and  with  that  class  of  goods  with  which 
it  is  most  familiar,  and  customers  very  soon 
realize  the  fact  that  any  order  they  send  in  re- 
ceives careful  and  personal  attention  from  those 
in  charge  of  the  departments. 

The  growth  of  electricity  in  its  different 
branches  has  necessitated  the  formation  of  a  de- 
partment for  each  line  of  business,  and  the  elec- 
tric railway  department,  the  electric  light  and 
power  department,  house  goods  department,  city 
department,  retail  department,  engineering  de- 
partment, advertising  department  and  account- 
ing department,  are  now  thoroughly  organized 
in  such  a  manner  as  to  dovetail,  as  it  were,  into 
each  other  in  perfect  harmony,  and  with  the 
least  possible  delay.  Each  department  may  be 
said  to  be  complete  in  itself,  and  not  dependent 
in  any  way  upon  another,  except  in  such  cases 
as  would  naturally  occur  in  special  instances. 
At  the  head  of  each  department  is  some  one 
with  special  qualifications  or  experience  in  that 
particular  line.  Mr.  Terry,  as  manager,  assumes 
personal  supervision  over  the  entire  establish- 
ment. He  has  been  particularly  fortunite  in 
the  selection  of  employes,  and  he  has  sur- 
rounded himself  with  an  excellent  corps  of  as- 
sistants. From  being  a  comparatively  small 
concern  at  the  time  of  its  organization,  the  Elec 
trical  Supply  company  occupies  a  leading  posi- 
tion in  the  front  ranks  of  supply  houses  to-day, 
and  while  this  is,  of  course,  largely  due  to  the 
unprecedented,  growth  of  electrical  industries, 
too  much  credit  cannot  be  given  to  the  manage- 
ment for  the  perfect  organization  which  it  has 
attained. 

From  time  to  time  this  company  has  placed 
upon  the  market  new  articles  of  merit  which 
have  been  suggested  by  the  exigencies  of  the 
times.  It  cannot,  of  course,  be  said  that  there 
have  been  no  failures,  for  all  business  con- 
cerns learn  to  their  cost  that  they  are  many 
and  constant,  but  with  every  set-back  this  com- 
pany has  risen  to  the  occasion  with  renewed  de- 
termination to  attain  the  desired  success,  and 
the  position  it  occupies  to-day  amply  attests 
that  the  coveted  position  has  been  gained. 

As  manufacturers  of  magnet  wire  the  Elec- 
trical Supply  company  is  one  of  the  most  ex- 
tensive in  the  country,  and  constantly  supplies 
t'he  largest  manufacturing  companies  with  a  large 
part  of  what  they  use  of  this  class  of  wire.  The 
sale  of  the  Shield  brand  moisture-proof  line  wire 
has  increased  monthly  since  it  was  first  placed 
upon  the  market,  and  customers  are  now  confi- 
dent that  it   is  all  that  its  manufacturers  claim. 

The  factories  at  Ansonia,  Conn.,  are  constant- 
ly engaged  in  experimenting  in  the  line  of  com- 
pound insulations,  and  the  careful  study  that 
is  devoted  to  this  branch  of  the  business  is  bear- 
ing fruit  in  the  high  quality  of  line  wire  made. 

Within  the  last  year  this  company,  which  is 
constantly  on  the  alert  in  the  endeavor  to  keep 
ahead  of  the  times,  has  secured  the  sole  West- 
ern agency  for  the  celebrated  Habirshaw  rubber 
covered  wires,  cables  and  cores.  In  this  the 
Electrical  Supply  company  made  a  valuable 
acquisition  to  their  already  extensive  line  of 
general  supplies.  The  Habirshaw  wires  are  the 
production  of  only  the  purest  para  rubber,  com- 


bined with  the  most  perfect  machinery  and  ap- 
pliances ever  adapted  for  insulating  purposes. 
The  claim  is  frequently  made  that  one  rubber 
wire  is  as  good  as  another,  but  this  claim  is  un- 
substantiated by  direct  proof.  A  large  part  of 
the  so-called  rubber  wires  find  their  genesis  in 
discarded  rubber  boots,  leaky  hose  and  pickings 
of  the  scrap  heap.  The  manufacturers  of 
Habirshaw  wire  take  pride  in  the  fact  that  only 
the  purest  of  rubber  is  used  in  the  insulation  of 
this  wire.  The  matter  of  profit  does  not  absorb 
the  entire  attention  of  the  company;  on  the 
contrary,  the  first  thought  is  the  quality  of  the 
goods  turned  out  from  the  factory.  The  elec- 
trical fraternify  is  now  becoming  thoroughly 
satisfied  of  this  fact. 

The  specifications  issued  by  the  navy  depart- 
ment of  the  United  States  government  are  ex- 
ceptionally severe  and  stringent,  and  m  the 
isolated  plants  installed  on  its  marine  service 
during  the  past  few  years,  Habirshaw  has  been 
almost  entirely  adopted,  by  reason  of  its  high 
insulating  qualities  as  compared  with  other 
rubber  wires  submitted  to  government  tests. 
The  company  carries  a  very  large  stock  of 
Habirshaw  wire  at  all  times,  and  for  all  ordinary 
sizes  can  fill  orders  on  demand. 

The  Electrical  Supply  company,  with  its 
usual  far-sightedness,  has  seen  the  possibilities 
that  lie  within  the  province  of  incandescent 
electric  lighting,  and  the  strides  which  this 
branch  of  the  business  will  make  in  the  near 
future.  With  this  end  in  view  it  has  secured 
the  exclusive  right  for  the  sale  of  the  Sunbeam 
incandescent  lamp.  This  lamp  is  one  of  the 
many  that  has  made  its  appearance  in  the  elec- 
trical field  in  the  last  year,  but  merits  more  than 
a  passing  notice  by  reason  of  its  desirability 
both  on  account  of  its  brilliance  and  economy. 
The  Sunbeam  lamp  factory  is  located  in  the 
West,  right  in  the  midst  of  competing  concerns, 
and  must  place  its  output  in  a  field  which  is  far 
from  fallow  so  far  as  incandescent  lamps  go. 

The  particular  characteristics  of  the  Sunbeam, 
however,  have  placed  it  in  the  front  ranks  of 
incandescent  lamps,  and  electric  lighting  com- 
panies are  rapidly  coming  to  the  conclusion 
that  first  cost  is  not  the  only  factor  in  the  pur- 
chase of  lamps,  but  that  other  considerations 
enter  so  largely  into  purchases  of  this  character 
that  what  maybe  apparently  the  most  expensive 
at  first  is  really  the  most  economical  in  the  end. 
The  cost  of  current  for  the  supply  of  lamps 
amounts  to  many  times  their  first  cost,  and  the 
lamp  that  gives  the  most  light  for  a  fixed  ex- 
penditure in  current  is  of  more  value  than  a  lamp 
that  costs  less  in  the  beginning  without  giving 
adequate  compensation  in  light. 

Realizing  the  growth  that  will  attend  the 
electric  railway  work  during  the  coming  years, 
and  foreseeing  that  this  department  will  rapidly 
forge  to  the  front,  the  company  have  equipped 
their  electric  railway  department  with  all  the 
facilities  necessary  for  the  transaction  of  this 
particular  branch  of  the  business,  and  have 
added  to  its  line  of  electric  railway  supplies  all 
the  latest  improvements  which  have  been  pat- 
ented and  placed  upon  the  market  up  to  date. 

Among  the  principal  of  this  class  of  their 
supplies  may  be  mentioned  the  Hercules  trolley 
wire.  This  wire,  by  its  special  process  of  man- 
facture,  is  specially  adapted  for  carrying  heavy 
currents.  This  wire  is  electrically  welded  and 
can  be  made  in  any  required  continuous  length. 

Although  the  electric  railway  department  has 
been  organized  but  a  short  time,  large  orders 
for  supplies  have  already  been  booked,  and 
Hercules  trolley  wire  is  already  well  and  favor- 
ably known  among  roads  already  constructing 
or  those  expecting  to  begin  operations  in  the 
early  spring. 

The  Electrical  Supply  company  is  also  de- 
voting a  great  deal  of  time  and  attention  to 
perfecting  the  line  of  goods  designed  for 
domestic  electricity,  such  as  bells,  batteries, 
annunciators,  burglar  alarms,  etc.  From  the 
constant  complaints  that  have  been  received 
from  those  unaccustomed  to  charging  and  caring 
for  ordinary  solution  batteries,  it  was  led  to  be- 
lieve that  a  dry  battery  suitably  prepared  to 
meet  the  necessary  conditions,  would  find  a 
ready  market.  Acting  upon  this  impression 
the  company  manufactured  and  introduced  to 
the  public  some  months  ago  a  dry  battery  that 
has  since  become  well    known   among  all    the 


electrical  companies  in  every  part  of  the  United 
States — the  Ajax  dry  battery.  This  particular 
form  has  been  subjected  at  various  times  to 
severe  tests  of  efficiency  by  those  who  have 
professed  themselves  skeptical  as  to  the  lasting 
qualities  of  a  dry  cell.  In  all  cases  where  it 
has  been  given  a  comparative  test  with  other  so- 
called  dry  batteries  at  present  upon  the  market, 
it  has  sustained  its  reputation  for  strength  of 
current,  long  life  and  rapid  recuperation,  to  a 
most  marked  degree.  It  is  claimed  that  three 
cells  of  the  Ajax  have  closed,  by  means  of 
clockwork,  an  electrical  circuit  for  three  sec- 
onds every  five  minutes  for  a  period  of  time 
now  covering  nine  months,  and  that  at  present 
the  Ajax  cells  are  in  apparently  as  good  condi- 
tion as  when  placed  on  the  circuit.  They  have 
also  been  used  of  late  by  lecturers  to  illustrate 
electrolytic  principles,  and  have  been  put  to  the 
severe  test  of  operating  small  incandescent 
lamps  for  illustrative  purposes. 

This  company  has  also  lately  added  to  its  line 
the  Midget  storage  battery,  which,  from  all  pres- 
ent indications,  is  destined  to  become  extremely 
popular  and  enjoy  a  large  sale.  The  Midget 
storage  battery  is  a  small  secondary  cell  pos- 
sessing-an  e.  m.  f.  of  about  2  1-5  volts,  and,  al- 
though a  20-ampere-hour  cell,  it  will  on  short 
circuit  discharge  instantaneously  about  75 
amperes. 

The  Midget  battery  is  put  up  in  batteries 
composed  of  two,  three  and  four  cells,  either  in 
polished  oak  cases,  or  simply  with  the  glass  jar, 
as  may  be  desired.  One  cell  will  operate  a 
physician's  cautery  or  dental  lamp  very  satisfac- 
torily, and  four  cells  can  be  used  advantageous- 
ly on  1-12  and  Js-horse  power  motors. 

The  Midget  battery  is  the  smallest  and  lowest 
priced  storage  cell  at  present  made,  and  already 
a  large  demand  has  been  created  among  those 
who  desire  this  type  of  cell,  and  yet,  for  various 
reasons,  find  it  impracticable  to  purchase  larger 
and  more  expensive  batteries. 

The  Electrical  Supply  company  have  reason 
to  congratulate  themselves  upon  the  quality  of 
the  specialties  they  handle,  and  also  upon  the 
appreciation  in  which  they  are  held  by  the 
electrical  public,  and  the  resultant  increasing 
sales. 


Trolley  Wire  Hanger. 

The  accompanying  cut  illustrates  a  trolley 
wire  hanger  in  which  the  wire  is  held  by  a 
purely  mechanical  device,  and  can  be  freed  and 
firmly  reclasped  in  a  moment's  time.  The 
bother  of  soldering  is  thus  avoided  and  it  is 
possible  to  keep  hangers  in  the  vertical  position 
and  the  lines  "ship  shape"  at  very  small  cost  of 
time      As  will  be  seen   in  the   cut,  the   holding 
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clamp  is  of  the  simplest  pattern.  By  tight- 
ening the  bolt  at  the  top  of  the  clamp  the  wire 
is  strongly  held,  while  by  loosening  it  the  wire 
is  instantly  released.  For  the  rest,  the  hanger 
is  a  strong  and  thoroughly  made  device.  The  in- 
sulating medium,  vulcanized  rubber,  is  protected 
by  a  metallic  shell  which  extends  somewhat  be- 
yond the  rubber,  and  acts  as  an  insulator  skirt. 
The  principle  upon  which  the  hanger  is  attached 
to  the  span  wire  is  one  now  in  great  favor.  It 
offers  ease  and  rapidity  of  application,  while  the 
tension  of  the  wire  keeps  the  hanger  firmly  in 
place.  The  Electrical  Supply  cinnpany  of  Chi- 
cago, has  placed  this  device  upon  the  market. 
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DOUBLE  CARBON  LAMPS 

Afford    the    Only    Reliable    and    Efficient    Means    for 


ALL  IIT  ELECTRIC  LIGHTING. 


All  other  devices  are  crude,  expensive,  and  unsatisfactory. 


TIE  ra  MM  mm 

Has  established  its  broad  foundation  patent  for  Double  Carbon  Arc  Lamps, 
No.  219,208,  having  won  four  distinct  infringement  suits  in  the  United 
States  Courts,  two  of  them  on  final  hearing,  the  decisions  being  rendered  by 
Judges  Gresham,  Blodgett,  Brown  and  Ricks. 

The  public  is  warned  against  the  use  of  infringing  lamps  or  any  crude 
substitute  for  the  Brush  invention. 


ARC  LIGHTING  APPARATUS, 

ELECTRIC  MOTORS  AND  GENERATORS, 

ALTERNATING  CURRENT  APPARATUS. 
INCANDESCENT  LIGHTING  MACHINES, 

CARBONS  FOR  ARC  LIGHTING, 
ETC,  ETC,  ETC. 

THE  BRUSH  ELECTRIC  CO., 


tl 
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FORT  WAYNE  ELECTRIC  CO.. 


MAJfUFACTUKEKS   OF   THE 


Slattery  Induction  and  Wood  Arc  Systom 

THE  MOST  PERFECT  OF  ANY. 

For  references  as  to  the  merits  of  tliese  systems,  inquire  of  the  local  companies,  the  operators,  or  the  customers  in 
the  large  cities  of  this  country  where  these  systems  are  now  being  used  almost  exclusively  after  other  systems  have  been 
tried  and  thrown  out.    Philadelphia,  New  Orleans,  Cincinnati,  St.  Louis,  Kansas  City,  Louisville,  Detroit,  etc. 

WE   MAKE   ALL  STANDARD  SIZES  OF 

INCANDESCENT  LAMPS  FOR  THE  ALTERNATING  SYSTEM, 

Also  Arc  Laips  of  Standard  Sizes,  2,000  c,  p.,  1,200  c.  p.  and  800  c.  p. 

Main  Office  and  Factory,   FORT  WATTITE,  ZITD. 


tn..A.Kro^  o:F*f*xoE]jSs 


NEW  YORK I  I  5  Broadway. 

CHICAGO 185  Dearborn  Street. 

PHILADELPHIA 907  Filbert  Street. 

DALLAS,  TEXAS 


PITTSBURGH,  PA 533  Wood  Street. 

SAN  FRANCISCO 35  New  Montgomery  Street. 

TORONTO,  CANADA l38Klng  Street,  W. 

McLeod  Building. 


BAXTER 

MllWn  MOTOIS, 

""  SLOW  SPEED. 

NO  INTERMEDIATE  GEARING. 

Gears  Run  in  Oil. 


EXAMINE  INTO  THE  MERITS  OF  THESE  MOTORS 

IF  A  REDUCTION  IN  REPAIRS  IS 

WORTHY  OF  CONSIDERATION. 


COMPLETE  rp,r  EQUIPMENTS. 


SLOW 
SPEED 


STATIONARY  MOTORS 


For  ARC  and 
Incandescent  Circuits. 


^^^ 


.-^0^^ 


At* 


>,,<>-  BALTIMORE,  MD. 


THE  SCHUYLER 


-sirsTEnyc  OIF-- 


ARC  LIGHTING 


CONTAINS  THE  FOLLOWING  IMPORTANT  FEATURES: 


instantaneous  and  Automatic  Regulation. 

Self-Lubricating  Boxes. 

Ventilated  Armature,  proof  againsta  burn-out. 

A  Pure  White  Steady  Light. 

H  SCHUYLER  ELECTRIC  CO., 

MIDDLETOWN,  CONN. 


$3  per  Annum. 


EVERY  SATURDAY. 


10  cents  per  Copy. 
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In  all  Sizes,  for  any  Potential, 
Single,  Double  and  Treble  Pole 

SIMPLE,  CHEAP,  INDESTRUCTIBLE. 

CORBEBFONDENCE  SOIJCITED. 

C.  S.  VAN  NUIS, 

74  Cortlandt  Street,  New  York. 


ELECTRICITY  IS  LIFE. 

At  least  it  furnishes  a  livelihood  to  those 

Who  Know  a  Good  Thing,  and 

They  Are  the  Buyers  of  Our 

CELEBRATED  IICLATED  WIRES  Al  CABLES. 

The  Standard  Undedground  Gable  Co,,"!:;".""?;.* 


CWaVAGO. 


PITTSBtUBOH. 


NEW  XOBK. 


THE  HOLTZER-CABOT  ELECTRIC  CO., 

MANTTFACTUKERS  OP  AND  DEALERS  IN  ' 

EVERYTHING   ELEGTRIOAL 

111  Aroli  Street,  BOSTON,  MASS. 

SP^nui  iCFNriFH-i  CLOWER  &  HARRIS,  Dallas,  Texas. 

or=ui«i.  «uciii,ico,  ^  ^^^  Sbilers  Electrical  Works,  San  Francisco,  CaU 

A  full  line  of  oar  manufacture  can  be  found  at  our  Agencies. 

AGNOLIA 
METAL. 

INDORSED  BY  THE  UNITED  STATES  AND  GERMAN  GOVERNMENTS. 

NEW  YORK  AND  BROOKLYN  BRIDGE,  Bbooklyk,  Nov.  7,  1890. 

THE  MAGNOLIA  ANTI-FRIGTION  METAL  CO.,  74  Cortland  Street,  New  York  Olty. 

Gentlemen:— This  certifies  thet  we  have  had  your  metal  in  use  about  sii  months  on  the  crank 
pin  of  a  four  hundred  and  fifty  horeo  power  Wright  engine,  and  al-o  as  packing  rings  on  tne  piston  rod 
of  a  locomotive.    In  both  places  It  has  givsn  entire  saiisfactlon,  not  causing  the  least  trouble. 
yonrBveytrnly. C.  C.  MARTIN,  Chief  Engineer  and  Supt. 


(2121) 


ELECTRIC 
LIGHT, 

HIGH  OR  LOW 
VOLTAGE. 


n'Mia-Biiiiir  and  Gla-Perclia  Insvlatiog  Co. 


Vulcanized  India-Rubber  Cables,  to  any 
specification  up  to  8,000  Megohms  per  mile. 

Absolutely  Pure  Rubber  Cables, 

Concentric  Cables,  any  millage,  Flexible 
Cords,  Silk,  Hemp,  Cotton,  Dynamo 
Wires  and  Cablets,  very  ph'able.  Every 
variety  of  INCANDESCENT  Cores. 


UNDER  WATER 

AND 

UNDERGROUND. 


MANUFACTURERS  OF 

Three  and  Two-wire  Ca- 
bles, to  any  specification 
up  to  8,000  Megohms  per 
knot. 

Cables  ot  High  insulation 
and  I-ong  Lile,  all  millage. 


WM.  M.  HABIRSHAW,  F.  C.  S.,  Gen'l  Mgr.,  Offices :  1 59  Front  St.,  NEW  YORK,  U.  S.  A. 

Western  Agents:  THE  ELECTRICAL  SUPPLY  CO.,  171  Randolph  St.,  CHICAGO,  ILL. 


MARINE 

ELECTRIC 

LIGHT 

Installaiions 


STANDARD       MARINI 

Cores  to  any  Millaca 
or  Specification  up  t* 
9,ooo  Megohms  per  kno^ 

TWO-CIRCUIT    CONCEW- 

TRlc  Cables,  both  cir- 
cuits, 9,000  Megohms  poi 
knot. 

Navy  Portables,  SliJL 
Cotton  and  Hemp, 

Bell  Wire,  rubber  coh- 
ered, for  Marine  Work. 

PLIABLE   Cables,  tm 
Search  Lights, 


Insulated  Wires  and  Cables. 

The  acluiowIedKC^  Stnndard  for  durable  and  IiIkIi  In- 
Mttlatlon.  Its  merits  proved  by  a  record  of  over  auarter 
or  a  eentaary.    Adapted  to  all  electrical  parponea. 

CELEBRATED  KERITE  TAPE  FOR  INSULATING  JOINTS, 


Electric  Light  and  Power, 
Telegraph  and  Telephone, 
Railway  and  all  other 
Branches  of  Signaling, 


ALL  SIZES  Aerial  Use, 

Lead  Encased  Wires.       llJg^^^JJf^ru"  e  "' 
Conceiled  Wiring  In  all  Locations. 


GEORGE  B.  PRESGOTT,  Jr.,  Gen.  Agt.,  16  Dey  St.,  New  York. 

^Vestern  Electric  Co.,  Chicago,  III.,  Sole  Agents  for  the  West. 


ALEXANDER,  BARNEY  ^  CHAPIN 

20  CORTLANDT  STREET,  NEW  YORK. 

_      „    w    .1      / 

Bell  Subslllults  ^^■■^^■p^^oUi^b' 

lor 


Hard  Rubber 

AND 

Porcelain. 

ALL  COLORS. 


Sole  AcontB  ftor  the  FIBBONK  HAKCFACTUKIAIO  OOaLPAHY. 


THZ:     ''CHAIMIPION"     BiLTTZSRY. 

Price,  with  Rod  Zinc,  $1 .1 5  per  Coll,  with  Corrugatod  Zinc,  $1 .35  per  Cell. 

T^E  ma^xDEs  "wiXiXi  be  DPi2.o:F»jH3iaXiir  :piaoTEC'raa3JD- 


Completc  Cell  of  Chuinplou 
Buttery. 


Curlmn  lEf^xervoIr  and  Covt  r 
ot  CliHiii|'l<"i  Iliittery, 


CorruKKtcd  7lno  of  Cliamplou 
Iluttery. 


TiieE.S.6REELEY&C0. 

5  AND  7  DET  STREET,  NEW  YORK. 

Manufaoturera,  Importers  and  Dealers  In 

{ Electrical  Supplies 

S  OF  ALL  DESCRIPTION. 

°    Telegraph,  Telephone,  Electric  Light  and 
N  Power   Appliancee,  Oonstruction 

t  Tools  and  Line  Material. 

«  

USE  THE  CHAMPION  BATTERY 

For  ihiH  MKliitiiRr,  B«U  JMiiifliifr.  f-lnck  rir.iilfM  nn'I 
tioiicrul  Opoii  ClrouU  AVurli. 
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Respectively,  of  the  entire  number  of  ARC  LIGHTS  in  use,  July  1st, 

1890,  in  Central  Stations  in 


AND 


Were  of  our  manufacture  (see  table  below),  as  were  also  over 


Of  the  total  number  of  Arc  Lights  in  use  in 
Central  Stations  in 


The  figures  referring  to   "total  of  all 
systems,"   taken  from  table  published  in 
August  number  of  "Electrical  Industries," 
for  year  1890,  are  of  undisputed  accuracy. 

Total  of  all 
systems. 

Thomson-Houston  System. 

Number. 

Percentage  to  total  of  all 
Systems. 

Micinigan,     -     -      -     - 
Mississippi,  -     -     -     - 
Minnesota,  -     -     -     - 

6802 

605 

1781 

3470 

320 

1579 

5 1    per  cent. 
525  per  cent. 
881  per  cent. 

THOMSON-HOUSTON  ELECTRIC  CO., 


620  Atlantic  Avenue,  Boston,  Mass. 

Wall  and  Lloyd  Streets,  Atlanta,  Ga. 

116  Broadway,  New  York  City. 

16  First  Street,  San  Francisco,  Cal. 

831  New  York  Life  building,  Kansas  City,  Mo. 


148  Michigan  Avenue,  Chicago,  111. 
406  Sibley  Street,  St.  Paul,  Minn.^ 
216  West  Fourth  Street,  Cincinnati,  O. 
1110  Noble  Street,  Philadelphia,  Pa. 
1833  F  Street,  Washington,  B.  C. 
116  North  8d  Street,  St.  Louis,  Mo. 
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N.  W.  Thom sou-Houston  Elec,  Co. 

Shawhan  Machine  Works. 

Temple,  J.  C. 

Weatern  Electric  Co. 

Wilson,  Reblnstock  &  Co. 
Contractors,  Electric   Iiislit, 

Enslae  Plants  and  Electric 

Ratlirays. 

BrUBh  Electric  Co. 

Chicago  Electric  Mfg.  Co. 

Edison  General  Electric  Co. 

Hutton,  Henry. 

McLaughlin,  Jas. 

N.  W.  Thomson-Houston  Elec.  Co. 

Pond  Eni:lneerlng  Co. 

Sperry  Electric  Co. 
Temple,  J.  C. 
Thomson-Houston  Electric  Co 

United  Electric  Traction  Co 

U,  S.  Electric  Lighting  Co. 

Westinghouee  Electric  &  Mfg.  Co. 

Western  Electric  Co. 

Woodbridge  &  Turner. 
Copper  Wires  and  Tapes. 
American  Electrical  Works. 
Central  ElectrlcCo. 
Edison  General  Electric  Co. 
Electriral  Supply  Co,, The, 
Great  Western  Electric  Supply  Co. 
Holmes,  Booth  <fc  Haydens. 
International  Okonlte  Co.,  The 
Illlnolfl  Electric  Material  Co. 
Knapp  Electrical  Works. 
Monitor  Electric  Co. 
Roebiing'h    Sons  Co.,  Jno.  A. 
Standard  Electrical  Works. 
Standard  Underground  Cable  Co. 
Western  Eleciric  Co. 
CoverlDxs,  Pipe  A  Roller. 

Clialmera  Sjience  Co.,  The. 
Cross-Arms. 
Central  Electric  Co. 
Electrical  Supply  Co.,  The. 
Great  Western  Electric  Supply  Co. 
Illinois  Electric  Material  Co, 
Monitor  Electric  Co. 
N,  W.  Thomson-Houston  Elec.  Co. 
Southern  Electrical  Supply  Co, 
St.  LouIb  Kl'Ctricai  Supply  Co. 
Western  Electric  Co. 
Cnt-ontM  end  t^wltcbcs. 
Alexander.  B&rney  &  chapln. 
Automatic  Switch  Co. 
Central  Electric  Co. 
Electrical  HuDpIy  Co  ,  The. 
Empire  City  Electric  Co. 
Fletcher  &  I'^ietcher  ElectcIcCo. 
Great  Western  Electric  Supply  Co. 
Greeley  &  Co.,  Tim  E.  8. 
Holtzer-t^ahot  Electric  Co. 
liiinolfl  Electric  Material  Co. 
Partrick  &  Carter  Co. 
Paiat*,  H.T, 

Southern  Electrical  Supply  Co. 
St.  Loafs  Electrical  Supply  Co. 
Star  Electrix  Co. 
Union  Hardware  Co. 
Van  NuIb,  0.  S. 
Weitern  Electric  Co. 
Uynamos. 
Brush  Klectrlc  Co. 
Bain  Eiertrlc  Mfg.  Co. 
Colburn  &  Co.,  I.  W. 
Continental  Dynamo  Co. 
Fort  Wayne  iiloctrlc  Co. 
Hawkeye  Electric  ManufacturlncCo. 
Heisler  Electric  Lit'ht  Co. 
National  Electric  ManufacturingCo. 
Schuyler  Electric  Co, 
Shawhan  Machine  Works. 
Sporry  Electric  Co, 
Tnomson-HoQHton  ElectrlcCo. 
United  Electric  Tracilon  Co. 
U.  S.  Electric  Lighting  Co, 
WoBtern  Klectrlc  Co, 
Westinghouflo  Electric  &  Mfg.  Co, 

Electrical  Instrnments. 

Central  Electric  Co. 
Eloctriciil  Hnpply  Co.,  The. 
Great  Weatern  Klectrlc  Supply  Co, 
Greeley  &  Co.,  'riir«  E.  S. 
Partrick  &  Carter  Co, 
Queen  &  iio. 
Star  Electrix  Co. 
Western  Electric  Co. 
WeBton  Blecfrical  iDRlrumont  Co, 
Electrical  NpcclaltlCH. 
flutter,  Geo, 
Nnrthw«fiU*rn  Elect.  Specialty  Co. 

Hhiwell   Mfrr    ( N.      II     II 


Electric  Railvpars. 

Detroit  Electrical  Works. 
EdlBon  General  Electric  Co. 
Thomson-Houston  Electric  Co. 
United  Electric  Traction  Co. 
Wesllnghouse  Electric  &  Mfg.  Co. 
Woodbridge  &  Turner. 
EUctrollers    and    Coniblna< 
tlon  Fixtures. 
Baggot,  E. 
Bleckert  &  Nelson. 
Electrical  Supply  Co,,  The. 
Great  Western  Electric  Supply  Co. 
Sawyer-Man  ElectrlcCo. 
Thomson-Houston  Electric  Co. 

Electro-PlatiDs  machines. 

Brush  Electric  Co. 
Colburn  &  Co.,  I.  W. 
Edison  General  Electric  Co. 
Thomeou-Houflton  Electric  Co. 
Enslnes,  Steam. 
Ball  Englue  Co. 
Noye  Mfg.  Co.,  Jno.  T. 
Pond  Enaineering  Co. 
Taylor  Manufactutlng  Co. 
Triumph  Compound  Engine  Co. 
Filters,  OH. 

Standard  Oil  Filter  Co. 
Fire  Alarms. 
Electrical  Supply  Co.,  The 
Knapp  Electrical  Works. 
Partrlcfi:  &  Carter  Co. 
Western  Electric  Co. 
Friction  Cones. 

Evans  Friction  Cone  Co. 
C^as  Iiishting:,  Electric. 
Cleverly  Electrical  Works. 
Electrical  Supply  Co.,  The. 
Knapp  Eltctrical  Works. 
Partrick  &  Carter  Co. 
Western  Electric  Co. 
WoUensak.  J.  F. 
Oeneral  Electrical  tSnpplies. 
Alexander,  Barney  &  Chapin. 
American  Electrical  Works, 
Automatic  Switch  Co. 
Brush  Electric  Co. 
Central  Electric  Co. 
Chicago  Electric  Mfg.  Co. 
Cleverly  Electrical  Works. 
Cutter,  Geo. 

Edison  General  Electric  Co. 
Electric  Construction  &  Supply  Co. 
Electrical  Supply  Co.,  The. 
Empire  City  Electric  Co. 
Fletcher  &  Fletcher  Electric  Co. 
Great  Western  Electric  Snpply  Co. 
Greeley  &Co.,TheE.  S. 
Holtzer-Cabot  aiectrlc  Co. 
Holmes,  Booth  &  Haydens. 
Illinois  Electric  Material  Co. 
International  Okonite  Co.,  The. 
Knapp  Electrical  Works. 
Monitor  Electric  Co, 
Northwest  Thomaon-HouBton  Co. 
Oatrander  &  Co.,W.  R. 
Partrick  &  Carter  Co. 
Sonthern  Electrical  Supply  Co. 
Stanley  tfe  Hail. 
Star  Electrix  Co, 
St.  Louie  Electrical  Supply  Co, 
Standard  Electrical  Works. 
Turner  Brass  Works.. 
Thomeon-Booeton  Electric  Co. 
Union  Hardware  Co. 
VanNuis,  C.  S. 
Western  Electric  Co. 
Wilaon,  Rebinatock  &  Co. 
WoUensak,  J.  P. 
Globes  and  Electrical  tjiass- 
fvare, 
IJaggot.  E. 

Great  Western  Electric  Supply  Co. 
Phoenix  Glass  Co, 
Hard   Rubber  for  Electrical 
Fnrpo«c8. 
Butler  Hard  Rubber  Co. 
luMnlatorfi  and  insulatlnff 
Blaterlaln. 

Alexander,  Barney  A-  Chapin. 
Butler  Hard  Rubber  Co. 
Central  Electric  Co. 
Chaee,  M.  V. 
Cutter,  Geo. 

Electric  Merchandtae  Co. 
Electrical  Snpply  Co.,  The, 
Empire  Cltv  hlectrlc  Co. 
Fletcher  A  Fletcher  Electric  Co. 
Great  Western  Electric  Supply  Co. 
Interior  Conduit  it  Inenlation  Co. 
International  Okonlte  Co.,  The. 
Knapp  SiPCtrlcal  Works. 
Laminar  Fibre  Goode  Co. 
Monitor  Electric  Co. 
Mnnsell  &  Co,,  Eugene, 
Partrick  &  Carter  Co. 
Southern  Electrical  Supply  Co. 
St.  Louis  Electrical  Supply  Co. 
Weetern  Elictric  Co. 
Insulated  W^lres  and  Cables 
Btaenet  Wire. 
American  Electrical  Works, 
Central  Electric  Co, 
Day's  Kcrlto  Inaulation. 
Eastern  Electric  Cable  Co, 
Edlaon  General  Electric  Co. 
Electrical  Supply  Co.    The, 
Great  Western  Electric  Supply  Co. 
UolmcH,  Booth  &  Haydens. 
Illinois  Elenric  Material  Co. 
Interior  Conduit  A  Insulation  Co. 
International  Okonlte  Co.,  The. 
India  Rubber  &  Gutta  Percha  loou- 

iatingCo. 
Knapp  Electrical  Works. 
Monitor  Electric  Co. 
Partrick  &  Carter  Co. 
Southern  Electrical  Supply  Oo. 
St.  Louis  Electrical  Supply  Co, 
Standard  Electrical  Works. 
Standard  Underground  C&Wo  Co. 
Western  Electric  Co. 
TiiMurniicc. 

iilf  ciric  Mutual  Insurance  Co. 
Journal  Reorinifs. 
Eureka  Tempered  Copper  Co. 
MHgDolI;i  Antl-Prlction  Metal  Co. 
Turner  Braea  Worka, 
LnmpH,  IncandesccBt. 
Alexander.  Barnny  &  Chapin, 
Bornatein  Electric  Co. 
BruBh  Electric  <;o. 
Buckeye  Electric  Co. 
Central  ElectrlcCo. 
Columbia  Incandescent  Lamp  Co. 
Edlaon  General  Klectrlc  Oo. 
KloctricaJ  Supply  Co.,  The. 
Empire  City  Klectrlc  Co. 
Groat  Woatorii  Klectrlc  Snpply  Co, 
Greeley  ACo,,Tlie  K.  S, 
HolBlor  Klectrlc  Light  Oo. 
Knapp  Electrical  Works. 
Monitor  Klectrlc  Co. 
Northwi'Bt  TtiomiHiB-Honaton  Oo, 


J^amps,  lacandescent— Contd 
boutheru  Electrical  Supply  Oo 
St.  Louis  Electrical  Supply  Co." 
Sunbeam  Incandescent  Lamp  Oo 
Thomson-Houston  Electric  Co 
Western  Electric  Co. 

Lethes  and  Itachlne  Tools 
Barnes  Co.  W.  P.  &  John 

iUaeiiet  Wire. 
(See  insulated  wire.) 

Dlaitinc  nood. 
Chicago  Wood  Mat  Co. 

Oledical  Batteries. 
Fletcher  &  Fletcher  Electric  Co 
Partrick*  Carter  Co. 

911  ca. 
Munaell  &  Co.,  Eugene. 

nilnius  Apparatus,  Electric 
Bain  Electnc  Mfg.  Co.        -*-*■""- 
Edison  General  Electric  Co. 
Thomson-Houston  JClectrIc  Co. 
Westinghouee  Electric  &  Mfa  Co 
motors. 
Bain  Electric  Mfg.  Co. 
Brush  Electric  Co. 
Baxter  Electric  Motor  Co. 
Card  Electric  Motor  &  Dynamo  Co 
Connecticut  Motor  Co 
Crocker-Wheeler  Motor  Co 
C.  &  C.  Electric  Motor  Co. 
Detroit  Electrical  Worka, 
Edieon  General  Electric  Co. 
Eldktrot  Manufacturing  Co 
Hawkeye  Electric  Mf?.  Co. 
Shawhan  Machine  Works. 
Sperry  Klectric  Co. 
Thomson-Houston  Electric  Co 
U.  S.  Electric  Lighting  Co 
United  Electric  Traction  Co 
Westinghouee  Electric  &  Mfe   Co 
Oils.  ^ 

Taussig,  S. 
on  Cups  and  Brass  tioods. 

Powell  Co.,  Wm. 
Packing. 
Chalmers-Spence  Co.,  The. 
N.  Y.  Belting  &  Packing  Co 
Pins  and  Brackets. 
Central  Electric  Co. 
Electrical  Snpply  Co.,  The 
Great  Western  Electric  >uppiy  Co 
Illinois  Electric  Material  Co 
Standard  Electrical  Works,  ' 
Southern  Electrical  Supply  Co 
St.  Louis  Electrical  Supply  Co' 
Weatern  Electric  Co. 
Poles. 

Central  Electric  Co. 

Electrical  Snpply    Co.,  The. 

Great  Weatern  Electric  Supoiv  Co 

Illinois  Electric  Material  Co 

Mllliken   Bros. 

Wisconsin  Bridge  &  Iron  Co 
Pnblisliers.  I^lectrlcal 

Electrician  Publishing  Co. 
Pumps,  isteani. 

Davidson,  M.  T. 
Push  Buttons. 

Central  ElectrlcCo. 

Cutter,  Geo. 

Electriral  Supply  Co.,  The. 

Fletcher  &  Fletcher  Electric  Co 

Great  Weatern  Electric  Supply  Co 

Illinoie  Electric  Material  Co 

Knapp  Electrical  Works. 

Northwestern  Elect.  Specialty  Co 

Partrick  &  Carter  Co. 

Standard  Electrical  Works. 

Union  Hardware  Co. 

Western  Electric  Co, 
Railways.  Electric. 

(See  electric  railways.) 
Separntors,  l>iteam. 

Pond  Engineering  Co. 
t^pcakiuff  Tubes. 

Central  Electric  Co. 

Electrical  Supply  Co,,  The. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Ostrander  &  Co.,  W.  R. 

Western  Electric  Co. 

Wolienaak,  J.  P. 
I^peed  Indicators. 

Queen  &  Co. 
SuppllcH,  Electric  iCailwaj'. 

Electrlf.  fllerchandiee  Co. 
Tapes,  Insnlatlne:. 

American  Electrical  Worka. 

Central  Electric  Co, 

Eastern  Electric  Cable  Co. 

Edison  General  Electric  Co. 

Electrical  Supply  Co,,  The. 

Great  Westeru  Electric  Supply  Co. 

India  Rubber  &  Gutta  Percha  In- 
sulating Co. 

International  Okonite  Co.,  The. 

IlJinolB  Electric  Material  Co 

WeHtern  Electric  Co, 

Teioerapli  Apparatna. 

Bunnell  &  Co..  J,  H. 

Central  Electric  Co. 

Electrical  Supply  Co,,  The. 

Empire  City  Eipctrlc  Co. 

Great  Weatern  Electric  Snpi>iy  Co. 

Greeley  A  Co.,  The  E.  8. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Partrick  &  Carter  Co. 

Standard  Electrical  Works. 

Weatern  Electric  Co. 
Telephopcp,  Electric. 

Standard  Electrical  Worke. 

Weatern  Electric  Co. 
Test  JtiHtruments. 

Bflin  Electric  Mfg.  Co, 

Central  Electric  Co. 

Electrical  Supply  Co.,  The. 

Greeley  &Co.,  the  IE.  S. 

Knapp  Electrical  Works. 

Q.neen  &■  Co. 

Weatern  Klec'rlc  Co. 

Woeton  Electrical  InBtriiment  Co. 
TrucliH,  Klectrlc  Car. 

Detroit  Electrical  Works. 

Kdlpon  General  Eleciric  Co. 

McGulre  Mfff.  Co. 

Stephenson  Co,,  Jno. 

ThonQflon-Uoiieton  Electric  Co, 

United  Electric  Traction  Co. 

Weetlnglmuae  Electric  &  Mfg.  Co, 
Tn>l>ln*^  WbeclH. 

HuyLon  Globe  iron  Works  Co, 

1 1 II III,  Marti ino  I'o.,  Rodney, 

Leffel  A  Cu.,  Janiea. 

Stilwell  •&  Blorco  Mfg.  Co. 
Wire,  Rare. 

American  ICIortrical  Works. 

Central  Electric  Co. 

Electrical  Supplv  Co.,  The, 

Holmes,  Booth  A  Uaydone. 

Illlnoln  Klectrlc  Material  Co. 

Knapp  ICIortrical  Worka. 

Partrick  &.  Carter  Oo. 

Hoobllntr'a  Song  On,,  Joo,  A. 
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THE    TV-ATKOIVA-t  CA^RiS  OlV  CO 


CleTrelsura-d.,  Oliio. 

-MANUFACTURERS  OF- 


ELECTRIC  LIGHT  CARBONS  ahu  BATTERY  MATERIAL. 


Electric  Specialties. 

WE    MAKE 

Electric  Supplies  Under  Contract. 


INCANDESCENT  LAMPS. 

so    TO    XIO    -V^OXjTS. 

TO  FIT  STANDARD  SOCKETS. 


THE  BUCKEYE  ELECTRIC  CO., 

P.O.  Box  123,     CLEVELAND,  OHIO. 


WRITE  '=0R  CIKCHLAB. 


CHICAGO  OFFICE,  182  Jacl<son  Street. 


GIVES  A  CLEAR 
AND  STEADY 
LIGHT. 


THE  ONLY  COMMERCIAL  ARC  LAMP 


B^OH. 


INCANDESCENT 
CIRCUITS. 


Burning  2  in  Series  on  Circuits  of  1 00  to  1 20  Volts 
Will  Use  6}4,  8  or  10  Amperes  of  Current. 


Please  state  System  and  Toltage  Used.    Address 

THE  ELECTRIC  CONSTRUCTION  &  SUPPLY  CO. 

18  Cortlandt  St.,  NEW  YORK  CITY. 


We  Guarantee 
Them    Electrically 
and  Mechanically. 


CROSBY  DRY  BATTERIES 

FOK  OPEW  CIRCUIT  WORK. 

ELECTROMOTIVE  FORCE,  1.55  VOLTS. 
CURRENT  1  TO  15  AMPERES. 

THE  ONLY  BATTERY  SOLD  SEMI-CHARGED. 

DOES  NOT  WORK  UNTIL  WANTED. 

ONLY  A  SMALL  QtTANTfrT  OP  PURE  WATER  NECESSARY  TO  CHARGE  IT. 


NEftT. 

CLEAN, 
EFFECTIVE. 

SIMPLE, 
COMPACT, 
PORTABLE. 


TAnoul.*"-'"''  '■ 

Crosby 
Electric  Company. 


CROSBV0.V^ATT.RV. 


RECUPERATES 
QUICKER 

AND 

OFTENER 

THAN 

ANY  OTHER. 

MADE  IN 

ALL 

SHAPES 

AND   SIZES. 


TELEPHONE  FOR  LONG  OR  SHORT  DISTANCE. 

-rprk-D   GAS  LIGHTING,  ANNOTOIATOES,    TV/ri7-nTr«  A  T     TTQTTa 
r  Uit     BELLS,  BUEGLAE  ALAEM  AHD    iViiliJJlOAlj    U  0£jO 

IT    ECA-S    INTO    J3C?TT.^^.Xji. 

For  CtrcalarB  ftnd  Price  LlBts  apply  to  Principal  ODlce 

CROSBY  ELECTRIC  CO., 

87  and  89  8oath  Fifth  Avenue,      -       -        NEW  YORK. 


CONTINENTAL  DYNAMO  CO. 

DYNAMOS  AND  MOTORS, 


MANUPACTIIIIKUS   OF 

Constant  Potential  Generators  and  iWlotorsof  all  Sizes  and 
Voltages  for  Lighting,  Power  and  Metallurgical  Purposes. 

AOVANTACJK8  CLAIHIKD:--!.  Solidity  of  Conntriiotion.  tocetlier  wllli  good 
vvorkmanBliip,  therefore  emooth-ninnlng  and  durable.  »  CovcrtMl  Hfriirlnro.  tb..iefore  pro- 
t-ftl"n  from  exlernnl  Injury.  3.  PariN  Constrncfed  Separately,  tiierofore  all  easily  re- 
iiiiiviilile  anil  arcepnihl,'  lor  attention  or  repair.  4.  Anlomati'^  l*ulirieatlon.  Journals 
riiniilni;  In  oil.  tlierfford  waplee  no  oil  and  n  quires  Utile  attention.  5.  I'nrrent  fclenerated 
«ltl.  L.'nHt  Hparkine.  Ilierefore  [^mall  ui'ar  of  hrimlieN  and  connuil'utor  O.  \o  SeBtterlDK 
.If  LilneH  of  Foree.  tlierefore  hlgb  ellklency  and  nj  attraction  of  piecoe  of  Iron,  imd  no  luag- 
netizing  of  watchPB  and  conil)anBO«- 

AGENTS:  BOSXOIV.  Mass.,  Hollzer-Cabot  EHctric  Co.,  lii  Areh  St.— 
WII.KKSU/IRRK,  r->..  A.  C.  Robertson  &  Co..  51  W.  Markrt  St.— BAI/l'IMOKE. 

Md.,  Eleclric  Construction  &  MIg.  Co.,  lo8  N.  Eulaw' St.— AlKSt/STA,  Ga.,  W.  Kdward 
Plan,  708  Hro.-id  St.— ATI^AIVTA,  (la.,  |os.  S.  Cook  &  Co.,  8  W.  Wall  St.— l''OKX 
»V«K'rM,  Tex..  1.  1.  Harrell.-CI.KVE'fjANM.  O.,  Cleveland  Electrical  Mfg.  Co..  832 
Sheriff  Sl.—WE'rttOIT,  Mieh.,M.arklc  Engineering  Co..  133  letTeison  Ave.— ST.  l»AtIl>, 
Minn  .  C.J,  Thomson,  3!;o  Roberts  St— rXASlITH.!.!'!,  Tenn.,  J.  W.  li  aid.  207  Union  SI. 
UUI^VUR,  CoK,  L.  C.  Rice,  1762  Blake  St. 
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DIRECT-ACTING  STEAM  PUMPS. 


TTARBASTBD 
THE 


FOR  A.I.I1 
SITUATIONS. 


ELECTRIC  PLANT  PUMPS 


llanafaetnred  by 


.A.     gfi=»-PifTr  A  T.'n-^" 


M.  T.  DAVIDSON, 

PRIKCIPAI.   OFFICK  AKD   n'OBKS: 

43-53  Keap  Street,        -         -        BROOKLYN,  N.  Y. 

BRANCHES:  77  Liberty  St ,  New  York,  and  51  Oliver  St.,  Boston. 


ASBESTOS 


BOILER 

ABSOLUTELY  FIRE-PROOF.  ""^"^  '"  sections  THREE  FEET  LONG  TO  FIT  EVERY  SIZE  OF  PIPE. 


COVERINGS. 


Copyrighted,  18-?;.  b/THE  Ch.u_meiis-Spfj?.ce  Co. 


NON-CONDUCTING  COVERINGS 

FOR  

Steam  Pipes,  Boilers  and  all  Hot  Surfaces- 


WICKING,  FIBRE,  FELT,  MILL  BOARD.  PACKING  SHEATHING,  YARN.  CEMENT.  CLOTH.  ETC. 

THE  CHALMERS-SPENCE  CO., 

59  &  61  Liberty  St.,  New  York.       IKTorks,  419-425  B.  Bighth  St ,  New  York. 
BRANCHES:  Boston,  Chicag'o,  Philadelphia,  Pittsburg'h,  St.  Louis. 


THE  LEVER  OF  ADVERTISING. 


Secure  the  business  that  belongs  to  you,  by  a  judic- 
ious use  of  the  REPRESENTATIVE  PAPERS  of  the  several 
industries  which  reach  those  you  desire  to  deal  with. 


ADVERTISE  FOR  PROFIT 


> 


and  not  for   favor.      Advertise  systematically   and   intelli- 
gently.    Careless  advertising  will  ruin  any  concern 

Judicious  advertising  will  make  your  fortune.  Patronize 
those  papers  which  are  justly  entitled  to  recognition  for  their 
merit.  Sentimental  advertising  don't  pay.  Advertising  makes 
your  firm  and  goods  popular.    Advertising  makes  business. 

Correspondence  Solicited. 


MANUFACTURERS'  AUVG.  BUREAU  &  PRESS  AGENCY, 


BENJ.  R.  WESTgRH,  Proprietor. 


1 1 1  Liberty  Street,  NEW  YORK.        ^^^- » ^^^s^'"  ^"^ "'""'«" 
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RHHT^!  NEW  WATER  TUBE 

11 W  1  VJ    STEAM  BOILER. 

ABSOLUTELY  SAFE,  VERY  ECONOMICAL, 
SIMPLE  IN  CONSTRUCTION, 
EASILY  ERECTED. 


Adopted  by  the  Electric  Light  Companies  of 
Cincinnati,  Louisville,  Columbus,  St.  Paul,  Detroit, 
Jersey  City,  and  a  great  many  others,  also  by 
the  Armington  &  Sims  Engine  Co,  Providence, 
R.  I.,  the  Lynn  Belt  Line  Street  Railway  Co., 
Lynn,  Mass.,  the  Thomson-Houston  Electric  Co., 
Lynn,  Mass.,  and  the  Edison  Electric  Illumina- 
ting Co.,  Lawrence,  Mass. 


ABENDROTH  &  ROOT  MFG.  COMPANY, 

2S  Cliff  SItasf,  NEW  YORK. 


WESTERN  SELLING  AGENTS: 


W.  H.  SMITH  &  CO.,  62  S.CaDal  St.  CHICAGO. 


NEW  YORK  BELTING  AND  PACKING  CO., 

JOHN  H.  CSEEVER,  Treas.  H  f"      W^  II  ^  ^^     T?  OTTT       ^T      ^? 

OLDEST  AND  LARGEST  MANUFACTURERS  IN  THE  UNITED  STATES  OP 

VULCANIZED  RUBBER  BELTING 


-FOR- 


MAMMOTH  RUBBER  BELTS. 


ELECTRIC    LIGHTING 

WITH  METALLIC  RUBBER  SURFACE. 

This  Belting  Is  of  a  StTPERIOR  QUALITY,  and  specially  designed  for  use  on 

DYNAMOS  AND  SWIFT  RUNNING  MACHINERY. 

Tills  Company  has  manufactured  the  Largest  Belts  made  in  the  World  for  the  principal 
Elevators  at  Chicago,  Buffalo  and  New  York. 

STEAM  AND  WATER  HOSE, 

PLAIN  AND  RUBBER  LINED. 

RUBBER  "TEST"  HOSE,  made  of  vulcanized  Para  Rubber  and  Carbonized  Duck. 
Cotton  "CABLE"  HOSE,  Circular,  Woven,  Seamless,  Antiseptic,  for  the  use  of  Steam 
and  Hand  Fire  Engines,  Force  Pumps,  Mills,  Factories,  Steamers  and  Brewers'  use. 


PATENT  ELASTIC  RUBBER  BACK  SQUARE  PACKING. 

KKMT  IIV  TilU  WOIII.D  lor  I-acklnK  the  PlHton  Roa«  anil  Valve  Stems  of  Steam  Bniclnes  and  PnmpH. 

Q  A  |_C6  Df)0  IVI^>     Piiii.ADKi.ririA,  808  Chestnut  St.;  Boston,  52  Summer  St.;  Chicago,  151  Lake  St. ;  Denver,  ICOl-lCIt  17th  St.;  Charlbbton  160 
?rift7    a      .  ^"'*  "  ■     Meeting  St. ;  Minnkatolib,  38  South  2d  St.;  Cincinnati,  161-165  W.  Pearl  St.;  Clkveland,  176SuperlorSt,i  San  Francisco  17  and 

19  Main  St.;  Atlanta,  16  Decatur  St. ;  Dktroit,  16-24  Woodward  Ave. ;  Baltimore,  12  N.  (Jharlos  St.;  Buffalo,  124-128  Washington  St, ;  New  Orleans,  8-13  Peters  St  ■ 
B.ANBAB  C/iTy,.1811  and  lUW  W.  13th  St.;  Huahd  Rapids,  4  Monroe  St.;  St.  Louis,  618  Locust  St.;  European  Branch,  Hambubo,  Gbr.  (Frelhafengeblet),  Pickhuben  5 
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ALEXANDER,  BARNEY  &CHAPIN 


TELEPHONE  BUILDING,  20  Cortlandt  St.,  NEW  YORK. 


VOLTMETERS 


V    A.B.G.   > 


AMMETERS. 


ELECTRICAL  SUPPLIES. 


ARC  AND 

INCANDESCENT 

LAMPS. 


THE  MILLIKEN  PATENT 

ELECTRIC  RAILWAY  POLE. 


-MANDFACTDBED   BY- 


INIIlMljilKZSnr  BROS., 


No.  65  LIBERTY  STREET, 
NEW  YORK. 


No.  59  DEARBORN  STREET, 
CHICAGO. 


standard  Side,  Center  and  "Pnll-OflT'  Poles.  Special  Attention 

Given  to  Insalation.    Special  Poles  of  any  Required 

liength,  or  to  Stand  any  Strain  Made  to  Order. 

Mopted  by  all  the  Leading  Roads  and  Recommended  by  the  Best  Engineers. 

In  nse  In  the  followine  cities:    KEWABK,  BUFFALO,  JEBSET  CITY* 
PATEBSO',  TKOY,  PlTTl!tB[IBe!H,  HA9IIL.TON,  O.,  ETC. 

Over  6,000  Ordered  in  the  Last  3  Months, 
ORDERS  FOR  STANDARD  POLES  FILLED  FROM  STOCK. 

WRITE   FOR  PARTICULARS. 


Why,  tbey  are  aeents  of  Stock  Fire  Insurance  Companies,  the  "Board  Companies,"  that  heretofore 
.voaldn''t  Ineare  Electric  Stations,  eict'pt  at  very  liiffh  rates.  Now  these  agenta  can't  "get 
there"  eonn  enongh  tf>  tell  you  liow  cheap  they  will  inenre  von.  Why  have  they  changed  their 
mindB?  Theyhaven'tl  The  ELECTRIC  MBTC*.!*  IXSTTRANCE  CO.,  of  Boston,  Mass., 
did  it.     ThoB«  asenta  a'waye  pet  Ptamped^d  when  a  firft-claea  Mu'ual  geta  pfter  their  buemese. 

S3.7y«.y00  placed  on  Electric  Ugh',  Power  and  Hailway  property  In  seven  aod  one-half 
months  by  the  Etpctric  Matnal  at  about  1  percent,  and  no  losses.  Profits  wiJI  be  retur^d  to 
policy  holders.  We  als'*  place  inenrince  in  co-operating  companies  eovering  Accide";^!  to  Per- 
son or  Property,  Boiler  Explnaion  Oamaerp^,  Transportation  and  Construc- 
tion Bisks  under  "Open  Policies."  Loss  of  Inoome  or  ProlU  "by  fire,  or  any  Insur- 
able Iioss.     Apply  direct  to  as.    ^Ve  don^t  have  agents 

Office,  85  Water  St.,  Room  50,  Boston,  Mass.       STEPHEN  E.  BARTON,  PreS. 


BAIN  ELECTRIC  MFC.  CO., 

FOREE  BAIN,  President  and  Engineer, 
47  and  49  S.  Jefferson  Street,  CHICAGO. 


DYNAMOS    AND    MOTORS 

1-12  to  500  Horse  Power. 


Highest  Class  in  Efficiency,  Mechanical  Design,  and  General  Utility. 

Experts  in  applying  Electricity  to  New  Uses. 


SEND  FOB  UATAIiOUtTE. 


Incandescent  Lamp  Co., 

l9l2"l9l4  0liveStreet,  St.  Louis.  Mo.. 

MANUFACTUKEBS    OF 

INCANDESCENT  LAMPS. 

Lamps  Made  to  Fit  any  Socket. 


Send  ns  a  trial  order. 


Satisfaction  Guaranteed, 


LAMINAR  FIBRE 

A  pei^ect  substitute  for  Hard  Rubber  for  insulating  and 
mechanical  purposes.  Thoroughly  homogeneous,  and 
practically  indestructible.  Furnished  in  sheets  and  tubes 
of  various  lengths  and  thicknesses.  Can  be  cut,  turned 
or  drilled  into  any  desired  shape.  Will  take  a  very  high 
degree  of  polish.  Is  also  a  perfect  bearing  for  light  run- 
ning machinery. 

LAMINAR  FIBRE  GOODS  CO., 

180  Summei  St„  Boston,  Mass. 
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THE  SCHUYLER 


-£3irsT':E]VC    OE'- 


ARC  LIGHTING 


CONTAINS  THE  FOLLOWING  IMPORTANT  FEATURES; 


Instantaneous  and  Automatic  Regulation. 

Self-Lubricating  Boxes. 

Ventilated  Armature,  proof  against  a  burn-out. 

A  Pure  White  Steady  Light. 

MSCHUYLER  ELECTRIC  CO., 

MIDDLETOWN,  CONN. 


ELLIS  OIL  FILTER 

SHIPPED  ON  30  DAYS'  TRIAL  TO  ANY 
RESPONSIBLE  PARTY. 


e:coe[oiwIy  13  ^yy^KAivTH. 


(/>    111 


O     h- 


»  s 


ui    * 

2  s 


GO 
UI 


A  Trial  "will  convince  the  most  skeptical  that  we  have  the 

best  Filter  extant. 

Could  we  ship  on  30  clays'  trial  were  this  not  the  case? 


STANDARD  OIL  FILTER  CO., 

1G5^20T  Canal  St.,   CHICAGO, 


HOLiaCES,    BOOTH    &    HiLYIDEITS, 

FACTORIES:   WATERBURY,   CONN, 

MANUFACTITBEBS    OF 

BARZ:  AND  INSUIaATZSD  VETIRZ:. 

Underwriters*  Copper  Electric  Light  Line  Wire,  handsomely  finished,  highest  conductivity.     Copper  Magnet  Wire,  Flexible  Silk,  Cotton  and  Worsted  Cords 
for  Incandescent  Lighting.     Round  and  Flat  Copper  Bars  for  Station  Work.     Insulated  Iron  Pressure  Wire. 

PATENT     K,  K,"  LINE  WIRE 

For  Electric  Light,  Electric  Railways,  Motors,  Telegraph  and  Telephone  Use. 

AGENTS  FOR  THE  WASHINGTON  CARBON  CO.,  CARBONS  FOR  ARC  LICHTINC. 

THOS.  L.  SCOVILL,  New  York  Agent, 

25  PARK  PLACE.  NEW  YORK. 

THE  ELEKTRON  MFG.  CO., 

79  and  81   Washington  Street,  Brooklyn,  N.  Y. 


-MANUFACTURERS    OF- 


Perret  Electric  Motorsi  Dynamos 

I.ABIINAT£D  FIELD  MAGNETS,  HIGH  EFFICIENCY, 

LOW  SPEED,  FULL  POWER. 

Motors  of  any  size  for  any  purpose.  Factories  equipped  throtiqhout  with  Electric  Power, 

Isolated   Plants  for  Incandescent   Electric  Lighting. 


Porrol  20  II.  P.  Motor,  Sijuod  050,  WclRhl  1,300  lljB. 


BALTIIWORE,  MO.,  W.  W.  Donaldson,  21  5  N.  Calverl  St. 
WASHINGTON,  D.  C,  J.  U.  BurkotI  &  Co.,  1409  N.  Y.  Avo  ST.  PAUL.  MINN.,  F.  J.  Renz.  327  Minnesota  St, 

NEW  ORLEANS,  LA.,  Goorgo  Baquie,  140  Gravior  St.  PHILADELPHIA,  PA.,  Cleverly  Electrical  Works,  1018  Chestnut  St. 
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SHOCKING! 
WHAT'S  SHOCKING? 

Poorly  Insulated  Electric  Wire. 

The  "K.  K."  is  the  most  perfect 
insulation  made.    TRY  IT. 


We  are  headquarters  for 

HOLMES, 
BOOTH 

and  HAYDENS' 

ELECTRIC  LIBHT 

Line  and  House  Wires. 


DOES  IT  PAY  TO  OSE  POOR  MATERIAL  WHEN  TOO 
CAN  BET  THE  BEST  FOR  THE  SAME  PRICE? 


The  "K.  K."  patent  Insulated 

ELECTRIC  LIGHT 

LINE  AND  HOUSE 


are  superior  to  all  others 


of  their  high  insulation, 


nrpilior  of  their  conductive  qualities, 


of  their  handsome  finish, 
of  their  moderate  price. 


The  "K.  K."  patent  insulated 

WEATHER    PROOF 
LINE  WIRE 

is  indorsed  by  ELECTRICAL  EXPERTS  as 
the  most  perfect  line  wire  on  the  market. 

Specially  adapted   for   alternat- 
ing Incandescent  work. 

Unsurpassed    for  Arc    and    Incandescent 
Lighting. 


We  manufacture  our  own  Porcelain  Goods 
and  can  make  prices  that  will  astonish  you. 


We  carry  the  largest  and  most  complete 

stock  of  Lighting  and  Railway  Supplies  of 

any  house  in  the  United  States. 


A  CHANCE  FOR  THE  CENTRAL  STATION. 


We   have   a  heavy   stock  of  Electrical, 

Gas,  and  Combination  Fixtures 

Which  we  must  reduce,  and 

Will  make  prices  to  Central 

Stations  which  will  enable 

Them  to  MAKE  MONEY.    You 

Ought  to  investigate. 


GREAT  WESTERN  ELECTRIC  SUPPLY  CO. 

190  «fe  192  FIFTH  AVE.,  CHICAGO. 
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^  EXPERTS    IN    THE    INDUSTRIAL  ^ftf 


^« 


APPLICATION  OF  ELECTRICITY. 


OWNERS  AND  MANUFACTURERS  OF  THE 


S 


Rae  Dectric  Railway  System 

The  only  system  employing  a  single  Motor.    Noiseless  gearing  connecting  both  axles. 


New  Standard  Compound  Wound  80,000  Watt  Generator. 

Long  Distance  Power  Transmission.    Electric  Power  Plants  and  Motors. 


SEND  US  DATA  AND  ESTIMATES  WILL  BE  PROMPTLY  FURNISHED. 


U/npi/C     Cor.  Woodward  and 
IIUIlllOp   Baltimore    Avenues, 


DETROIT,  MICH. 
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OUR  STRONG  POINTS. 

la  calling  the  attention  of  all  iotereated  in  the  purchase  of  Electrical  Supplies  to  our  strong  points,  we  feel  that  we  can  do  so 
without  apology,  and  without  overstepping  the  bounds  of  that  native  modesty  we  have  long  been  credited  with  possessing.  Inasmuch  as 

THE  BUYER 

is  always  Interested  in  knowing  the  ability  of  the  seller  to  offer  him  advantages. 

THE  "MANUFACTURING"  POINT. 

We  are  manufacturers  of  Wires,  Cables,  Cords,  Test  Instruments  and  a  very  large  line  of  general  electrical  gocds;  and  therefore,  by 
buying  from  us  you  escape  the  mlddlen:an's    profit. 

THE  "CUSTOMERS'  INTERESTS"  POINT. 

Our  business  does  not  conflict  with  our  customers'  interests  in  any  way,  shape  or  manner.  We  do  net  manufacture  or  sell  dynamos  or 
motors.  We  do  no  construction  work.  We  never  meet  our  customers  in  competition.  Oar  whole  lime  and  attention  is  given  to  studying 
the  best  manner  of  manufacturing  and  filling  the  wants  of  the  electrical  world  with  reliable  goo<}sat  moderate  prices. 

THE  "STOCK  ON   HAND"  POINT. 

We  constantly  carry  a  very  large  and  very  well  assorted  stock  of  electrical  goods  and  invite  all  Interested  to  call  at  our  warehouse  and 
Inspect  the  advantages  we  have  to  offer  in  this  direction.  Without  exception  and  without  doubt  wa  cirry  the  largest  and  best  assorted 
stock  of  electrical  supplies  to  be  found  in  this  or  any  other  country. 

THE  "COMPLETE  ORGANIZATION"  POINT. 

Our  staff  is  large  but  well  organized.  We  have  many  departments  at  our  factories,  eacl)  department  being  under  the  special  charge  of 
someone  experienced  and  skilled  in  the  manufacture  of  the  special  goods  handled  by  his  department. 


Our  customers  are  most  Interested  in  our 


SELLING  DEPARTMENTS 


which  are  as  follows: 


DEPT.  NO.    I. 

Devoted  to  the  interests  of  Dealers  and  Manufacturers,  and 
making  a  specially  of  manufacturing  to  i  rdcr. 

DEPT.  NO.  2. 

Devoted  to  the  interests  of  Electric  Light  and  Power  Plants, 
and  making  a  specUlly  of  Shield  Brand  Moisture-proof  Line 
Wire,  Uablrahaw  UublKT  Covi  red  Wires  and  Cables,  Sunbeam 
Incandescent  Lunpe  and  many  other  articles  of  merit  too  numer- 
ous to  mention  here. 


DEPT.  NO.  3. 

Devoted  to  the  Interests  of  Electric  Uailway  Companies,  and 
making  u  specfuUy  of  assisting  in  causing  the  mule  to  go;  also 
paying  some  attention  to  Hercules  Trolley  Wire,  Shield  Brand 
Feeder  Wire  and  numerous  new  and  special  devices  for  construc- 
tion work. 

DEPT.  NO.  4. 

Devoted  to  the  special  Interests  of  all  In  need  of  Bells,  Bat- 
teries, Annunciators,  Burglar  Ahtrm?,  District  Call  Boxes,  Tel- 
ephone or  Telegraph  Wires,  or  Cablef,  District  Call  Boxes.  Tel- 
egraph Instruments,  School  Supplies  and  making  a  specialty  of 
Introducing  the  Ajai  Dry  Battery  to  a  long  suffering  anei  oft 
forgiving  generation. 


THE  "COMPLETE  CATALOGUES"  POINT. 

For  the  convenience  of  our  customers  and  the  electrical  frHternity,  we  issue  from  time  to  time  Illustrated  e^atalcgues  describing  our  stock 
as  it  exists  at  time  of  publication.  We  also  Issue  siipplemetils  and  circulars  describing  new  articles  of  merit — our  constant  aim  being  to 
inform  our  friendH  at  earliest  possible  moment  of  any  new  invention  or  discovery  in  which  we  think  they  are  or  should  be  interested. 
The  many  complimentary  letters  we  are  cnnstantly  receiving  from  the  electrical  public  bear  evidence  to  the  fact  that  our  catalogues 
and  circulars  fill  "long  felt  wants,"  and  are. appreciated. 


THE  "MAIN"  POINT 


with  us  always  l«  to  merit  a  contlnuacce  of  your  favors. 
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Chicago 


^UmSd^"^' 


THE   SUNBEAm 


INCANDESCENT  LAMP. 


The  lamp  that  returns  most  light  for  a  dollar 
expended  in  current. 


The  MOST  EXPENSIVE  lamp  to  make. 


The  LEAST  EXPENSIVE  lamp  to  operate. 


The  lamp  that  produces  a  good  white  light,  and  is  there- 
fore least  INJURIOUS  to  the  eye. 


Dynamo  manufacturers  cannot  afford  to  risk  the  reputa- 
tion of  their  machines  by  using  inferior  lamps. 


Owners  of  Lighting  Stations  cannot  afford  to  waste  cur- 
rent and  handicap  their  success  by  using  inferior  lamps 
that  do  not  give  a  satisfactory  light. 


The  public  cannot  afford  to  injure  their  eyesight,  and 
"WIXili  NOT  be  satisfied  with  poor  lamps  when  they  know 
•'Sunbeam"  light  can  be  procured. 


Moisture-Proof  Line  Wire 

Tor  Overhead  Lightine:  Circuits. 
For  Feeder  Wires. 

For  Power  Circuits. 


SPECIALLY  RECOMMENDED  FOR  CITY  TJSE. 

Tested  and  approved  by  Authorities  in  our 
largest  cities. 


BUY  THE  BEST, 


Large  Stock  constantly  carried. 


Special  facilities  for  manufactiiriug  largest  orders 
on  short  notice. 
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CENTRAL  ELECTRIC  CO., 

116  &  118  FRANKLIN  STREET,  CHICAQO. 

Connected  by  Private  Wire  witJi  Postal-Telegraph  Cable  System. 


vLOW/> 


TRADE        MARK. 


GENERAL  WESTERN  AGENTS 


Okonite  and  ImproYed  Candee  Wires 

AND  ALL  THE  PRODUCTS  OF  THE  OKONITE  COMPANY. 


MANSON 


TAPE 


Is  the  strongest,  cleanest^  and  most  lasting  of  all  insulating  tapes. 


This  insulator  is  universally  commended  by  Railroad  men  as  the  most  practical  and  thorough 

span  wire  insulator  yet  brought  to  their  notice. 

We  have  a  full  line  all  kinds  of  ELECTRICAL  SUPPLIES,  and  have  been 
preparing  during  the  dull  months  for  the  spring  trade. 

SEND  FOR  OUR  NEW  CATALOGUE. 


CENTRAL   ELECTRIC  CO., 

116  &  118  Franklin  Street,  CHICAGO. 
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''WHAT  ARE  WE  HERE  FOR?" 

TO  SUPPLY  ABSOLUTELY  ALL  THE 

Electrical  Specialties  used  on  Earth. 

WE  ARE  MAKING  DEALS  THAT  SELL  THE  STUFF. 
YOU  WILL  BE  "IN  IT"  IF  YOU  SEND  YOUR  ORDERS  NOW. 

Key  and  Keyless  Sockets,  Cut-outs,  Single  and  Double 
Pole  Switches,  Cas  Attachments,  Etc.,  Etc. 

The  STAR  ELICTRIX  COMPMY,  ^ 

1320  Wallace  Street,    PHILADELPHIA,  PA. 


APCMOICCi    STANDARD  ELECTRIC  SUPPLY  CO., 
AutNblto!  Boston,  Mass. 


W.  H.  GORDON  &  CO., 
1 1 5  Broadway,  New  York. 


ILL.  ELECTRIC  MATERIAL  CO., 
Rookery  Building,  Chicago. 


Electric  Traction  Go. 

ELECTRIC  RAILWAYS. 

STREET  OR  TRUNK  LINES. 

ELEVATED  OR  UNDERGROUND. 


Central  Stations  for  Power  Distribution, 


STATIONARY  MOTORS. 

STORAGE  BATTERIES, 


Executive  Offices:    115  BROADWAY.  NEW  YORK. 

AGENCIES,   926  Drexel  Bldg.,  Philadelphia;  456  Rookery  BIdg.,  Chicago. 
1 1 1  Water  St.,  Pittsburgh,  Pa. 

FACTORY:  JERSEY  CITY,  N.  J 


WHAT  AN  ENIINENT  PHYSICIST  SAYS 
OF  THE  AXO  BATTERY. 


UNIVEBSITY  OF  MICHIGAN. 

Physics  and  Electric  Engineering, 

ANN  ARBOR,  January  7,  1891. 

THE  LECLANCHE  BATTERY  CO..  New  York. 

GENTLEMEN:— The  two  cells  of  the  Axo  pattern  of 
your  battery,  sent  me  for  trial  a  long  time  ago  have  proved 
to  be  a  most  excellent  type  of  cell.  One  of  them  I  have 
used  for  two  years  and  more  to  furnish  the  main  current  in 
the  Ray  lei  gh  method  of  comparing  E.  M.  F.  of  my  standard 
cells,  and  it  is  still  in  use  for  the  same  purpose.  The  E.  M. 
F.  falls  to  be  sure,  but  only  very  slowly  indeed.  It  is  now 
1.52  true  volts  after  2  years'  service,  and  tlie  cell  has 
never  had  a  drop  of  liquid  added  to  it  since  it  was  first 
set  up. 

Since  your  two  cells  w^ere  put  into  service  I  have 
employed  a  systematic  plan  of  testing,  and  I  can  testify  to 
the  excellent  qualities  of  the  Axo  battery  from  the  tests 
made.  Very  truly  yours, 

H.  8.  CARHART. 


G.  A.  HARMOUNT, 

MANAGER 

MONITOR  ELECTRIC  CO., 

149     WABASH  AVE.,  CHICAGO,  ILL. 

WHOLESALE  DEALER  IN  GENERAL 

ELECTRICAL  SUPPLIES. 


WESTKItN  AGKNT  FOB 

ALFRED  F.  MOORE 

ifXrABLISIlKIl  1S-2(1.,        '' 

ELECTRICAL  WIRES  AND  GABLES. 

Electric  Liglit,  Annimciator  and  OllUe  Wires.     Incimdescetit  and  Battery  Cords;   in 
fact,  every  Itiriil  of  Wire  known  10  the  Klwlrical  Trade. 
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THE  NATIONAL  TRANSFORMER  SYSTEM 


CONVERTER  EFFICIENCIES. 
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Transformer  on  Pole  Showing  National  Safety  Fuse  Box. 
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COMPLETE 


CENTRAL  STATION  EQUIPMENTS 

KOIt 

LIGHT    OR    POWER 

DISTBIBITTION. 


OUR  APPARATUS  IS  OF  THE 

HIGHEST    EFFICIENCY, 

MECHANICALLY  AND  ELECTRICALLY. 

1VE  eCABANTEE  ITS  OPKRATIUN  ADD 

PROTECT  OUR  CUSTOMERS. 


COMPLETE 

DIRECT   CURRENT   SYSTEM 

FOR 

XjIC3-H:TI1TC3-. 


NATIONAL  ELECTRIC  MFC.  CO.,       Eau  Claire,  Wis. 


CSIIEIO. 


NEW  YORK,  N,  Y., 
BUFFALO,  N.  Y., 
CINCINNATI,  O., 
WASHINGTON,  D.  C, 
PHILADELPHIA,  PA., 


National  Electric  Mfg.  &  Const.  Co..  50  Broadway. 

Lililo.  McDonald  &  Co..  141  East  Sonoca  St. 

W.  N.  Gray,  1  2  Chamber  of  Commcrco. 

.      L.  N.  Cox,  16  Filll)  St.,  S.  E. 

C.  M.  Blanchard,  Girard  Building. 

SAN  FRANCISCO,  CAL., 


KANSAS  CITY,  MO., 
ST.  PAUL,  MINN., 
DETROIT,  MICH., 
DENVER,  COLO., 
WINNIPEG,  MAN., 

National  Electric  Dovelopmcnt  Co. 


-      ThomasWolte,  615  MalnSt. 

The  Electrical  Engineering  &  Supply  Co. 

•     Commercial  Electric  Co. 

The  Mountain  Electric  Co. 

Simpson-Davis  Electrical  Construction  Co, 
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Edison  General  Electric  Co. 

Edison  Building,            Broad  Street, 
NE\ir    YORK. 


STANDARD  SOCKETS. 


Xo.  6. 


Ko.  8. 


FE.ICK3. 


No.  300. 


Price  1 


Price.  45r^  off  List, 


1 
1 

2 

3 


6 
6 

3>4 


369 

667 

604 
666 


Standard  Keyless  Socket Plain 

"  "  "        Polished   Brass 

"  Key  "       Plain 

"  "  "       Polished   Brass 

"  Push-button  Socket Plain 

"  "         "  "     Polished  Brass 

"    Keyless  Receptacle  on    )    j      Plain 

Wood  or  Porcelain  Base ...     j    (    Polished  Brass 

Standard  Key  Receptacle  on    [   J      Plain 

Wood  or  Porcelain  Base ...     j    (    Polished  Brass 

Standard  Keyless  Socket Plain 

"  "  "       Polished   Brass 

Fancy   Keyless  Receptacle 

with  Wooden  Base 

Fancy   Keyless  Receptable 

fancy  Porcelain  Base 

Fancy  Keyless   Receptacle 

with  Wooden  Base 

Fancy   Keyless  Receptacle 

with  Porcelain   Base 

Wood     "Testing   Socket, 
Connections 

Improved  Porcelain  Waterproof  Socket  with  Rub-  ) 
ber  Ring J 

Waterproof  Glass  Socket  (Patented) 

Improved  Waterproof  Hard    Rubber  Socket  with 
10  inches  Rubber  covered  Wire 


!l 
W 

I  J 
!   i 

H 

with 


.Plain 
Polished 
...Plain 
Polished 

Polished 

Polished 
Outside 


Brass 
Brass 
Brass 
Brass 

.  Plain 
Brass 

.Plain 
Brass 

Screw  ) 


1.45 
.50 
.75 
.80 
.75 
.80 
.40 
.45 
.73 
.77 
.50 
.55 
,45 
.50 
.50 
.54 
.85 
.90 
.90 
.94 

.40 

.75 
.75 
.75 


SiO.247 
.275 
.412 
.44 
.412 
.44 
.22 
.347 
.401 
.423 
.275 
.302 
.247 
.375 
.275 
.297 
.467 
.495 
.495 
.517 

.22 

.412 
.412 
.412 


Ko.  »14- 


No.  8H. 


MAIN    DISTRICT  OFFICES: 


Canadian  District,  Bunk  of  Commerce  Itldg.,  Toronto,  Can. 
Central  ItiHtrict,  Rialto  Itnildine,  Chicago,  III. 
Itefftern  DiMtrict,  EdiHon  Bnilding,  Broad  St.,    New  York. 
New  England  Di»«trict,  38  Fear!  isttroct,  Boston,  Mass. 


PacificCoast  Dist.,  Ed Uon  Bide.,  1 13  BnMh  St.,  San  Francisco,  Cal. 
Pacilic  Northwest  District,  Fleiscliner  Bids.,  Portland,  Ore. 
Rocky  Kloantain  District,  Ulasonlc  Building,  Denver,  Colo. 
Southern  District,  lO  Decatnr  Street,  Atlanta,  Ga. 
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THE  STANDARD  VOLTMETER. 

THE  STANDARD  AMMETER. 


Weston's  Portable  Direct-Readinir  Voltmeter, 

Weston's  Portable  Direct-Readins:  Ammeters  and  Mil-Ammeters 


FOR  DIRECT  CURRENT  CIRCUITS. 


THE   WESTON 

Standard  Voltmeters 

AEE    THE 

Be^t  and  Mo^t  i^Geupate  port- 
able In^ti'Dnienti^  Wjade. 


They  are  perfectly  dead  beat. 
They  are  direct  reading. 
They  are  extremely  sensitive, 

and  will  indicate  to  one  part 

in  one  thousand. 


THE  WHOLE  SCALE 

—IS— 

AVAILABLE, 

AND 

Accurately  Laid  Out 

-BY- 
ACTUAL  CALIBRATION. 


ii.Ji'L£njccui 


They  are  practically  free  from  teniperatni'e  error,  the  actual 

difference  in  their  readings  being  less  than  1-4  of  1  per  cent,  for  35 

degrees,  Fahrenheit. 

They  have  no  magnetic  "lag"  and  are  consequently  free  from 
errors  arising  therefrom. 

The  temperature  error  of  most  of  the  well-known  forms  of  Voltmeters 
on  the  market  is  about  1  per  cent,  for  .J  degrees  Fahrenheit,  or  7  per  cent. 
for  .3.j  degrees.  The  temperature  error  of  such  instruments  is  therefore 
more  than  28  times  that  of  the  Weston. 

The  error  from  magnetic  "lag"  of  many  of  the  well-known  forms  of 
Voltmeters  is  very  high.  It  varies  from  l}i  to  as  much  as  l-i  per  cent. 
The  combined  errors  of  such  instruments  frequently  amounts  to  1.5  per  cent, 
when  used  under  ordinary  conditions.  Such  instruments  may  be  "cheap," 
but  it  is  poor  economy  to  buy  them. 

The  friction  errors  in  many  forms  of  instruments  are  also  quite  large, 
and  frequently  amount  to  several  per  cent. 

We  have  tried  to  overcome  these  dillicultios  and  to  produce  a  first-class 
instrument,  as  perfect  in  every  mechanical  and  eleotricdl  detail  as  possible, 
and  at  a  reasonable  price,  in  view  of  the  quality  of  the  instruments. 


They  have  a  very  high  resist- 
ance, a  matter  of  great 
importance. 


Over  three  years'  constant  use  of  our  instruments  proves  beyond  a 
doubt  that  we  have  succeeded,  and  that  our  instruments  are  perfectly  per- 
manent if  used  with  moderate  care. 

They  have  been  adopted  as  standards  by  many  prominent  electrical 
companies  in  this  country.  They  have  also  been  highly  indorsed  by  the 
best  electricians  and  electrical  engineers  in  this  country,  and 
by  many  of  the  most  prominent  electricians  in  Europe. 

We  make  25  different  styles,  varying  in  their  ranges  from  j  „  J^ ,, ,,  of  a 
volt  to  6,000  volts. 

m  Weston  Standard  Ammeters  and  MIL-AMMETERS 

possess  many  of  the  excellent  features  of  the  Voltmeters.  We  make  at 
present  14  dififercnt  styles,  with  ranges  varying  from  ,  nI,,,,,  of  an  ampere  to 
150  amperes.  We  shall  presently  be  in  a  position  to  deliver  higher  range 
instruments  up  to  .30,000  amperes. 

(Jur  facilities  for  repairing  and  standardizing  electrical  instruments 
are  excellent,  and  we  are  prepared  to  do  such  work  at  reasonable  rates. 


OlestoD  Eleetrieal  iDstFiiineDt  Go., 

114  and  116  William  St.,  NEWARK,  N.  J. 


0OZ«.X«.Z]iaf>C>»rX9XIZ>J'0£l     SOXjiXOX1?SIX>. 
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0B5Ei^VETHt 


INSULATED 


aerielj'uW^can^uim^ounJ 

TgLEORAPH, 


_ //A  ; 


The,OKONlTEwirej  aft  endoiyed  and  iscomtnended  by  tKe  mojt 
eminent  Electrical,  dvil  and  Aininp  En^ineeC  of  tKeUmtedjtatej 
and  Rreijri  ^untrie/,  and  jfend  unrivalled  for  their  hi^h  tn- 
julatin^  qualitiej,  durability  and  extretne.  f^^Jhnej^. 

j^rmsim  mmm  of  buildincij  and 

(general  [Railroad  an(l/\min^  purpoje^. 

THEY  HAVE  NO  EQUAL 

CAMDEE  AEt^IALWlRE5, 

/\kn$on  pRoTEcnwG  tape-, 

OKoniTE  TAPE-, 

/^anufacfure^  jokly  in  tK^^ 


INTERNATIONAL 


WILLARD  LCANDEE,"1d     : 
l\-  pURAMT  (HEEVErJ  I>  ^ 


r  CA2EN0VE  JOriE>^g,3^^r  ,^  P,^,,,_^_ 
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THE  United  States  Electric  Lighting  Co., 

(THE  WESTINGHOUSE  ELECTRIC  AND  MANUFACTURING  COMPANY,  Lessees.) 


ARC  AND  INCANDESCENT  ISOLATED  ELECTRIC  LICHT  PLANTS. 


^ 

.■v\^iff^J 

wMm 

^ 

^^M 

^^ 

P^§ 

Mai  W| 

^^Pi^ 

i^^Sffir 

'--.  ■   ^^^H 

Q 

W  'mm 

%A 

h 

^M  ^^HHH 

1  |Bh 

^^-^ 

^^-^^^^^p 

ss" 

1/l^pp 

NEW  U.  S. 

mOTOB. 

1 


More  than  1000  Plants  in  operation  in  Factories,  Hotels, 
Office  Buildings,  Theaters,  Etc. 


MOTORS-' GENERATORS 

Direct  Current  GENERATORS  and  MOTORS  for  all  purposes, 

1-8  H.  P.  up  to  any  po'wer  required,  and  at  any 

required  E.  M.  F. 

Superior  in  Design  and  WoAmansliip,  and  Dneqnaled  in  Eiciency. 


Send  for  New  U.  S.  Catalogues  on  Incandescent  Lighting  and  Motors. 

GENERAL  OFFICES:  EQUITABLE  BUILDING,     -     -     120  BROADWAY,  NEW  YORK. 


INCANDESCENT 


To  Fit  any  Socket. 


Excelling  ail  others  in  Life, 
Maintenance  of  Candle- 
Power  and   Efficiency. 


THE  BEST  IS 


General  Electrical  Supplies 
of  Superior 

Designs  and  Finish. 


510-534  West  23cl  Street, 

NEW  YORK. 


LAMPS 


FROM   8  c.  p.  to  ISO  c.  p.,  AND 
ANY   VOLTAGE. 


Even   Diffusion 

of  Light  by 

twisted  filament. 


THE  CHEAPEST 


Send  for  our 

CATALOGUE 

of  August  1 ,  1  890. 


'? 


620  Atlantic  Avenue, 

BOSTON,  MASS. 


217  La  Salle  Street, 

CHICAGO.  ILL. 
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Rodney  Hunt  Machine  Co. 

Turbine  Water  Wheels,  Vertical  ^  Horizontal. 


MAIN  OFFICE  and  WORKS,  Orange,  Mass. 


30-iii.  wheel  at  Holyoke  TestiDg  Flame  .9050. 
These  wheels  are  superior  for  high  power  and 
i.  efficiency,  esceilent  workmanship, 

'\      /S'^  even  speed  and    great   durability 

1  jwV\  \  Tiyhtclosing  gale;eaBl]y  operated 
Used  in  many  of  the  largeat  manu- 
facturing eetahllahmentsin  the  Unit- 
ed Stales.  6  SOD  horse  power  fur- 
Dished  one  mill,  7,200  to  anolheri 
end  one  manufacturer  87  wheels. 
All  now  running,  fcipecial  patented 
arrangements  for  electric  light  and 
;;  power  service,  even  epeed,  etc. 

¥  

BOSTON  OFFICE,  70  Kilby  Street. 


J.C.TEMPLE, 

(Formsrly  of  STOUT,  MILLS  &  TEMPLE), 
DATTOm.  OHIO. 

HytolicaDflMecMcalEDpeer 

Improvement  of  Water  Powers,  Arrangement 
of  Power  Plants,  bhaf  ting,  etc.,  for  Electric  Power 
and  Light.    CONSTRUCT/ON  SUPERINTENDED. 


SYNOVIAL  DYNAMO  OIL. 

SECOND  TO  NONE. 

Free  from  ^m  or  aclde.    By  refllterlng  can  be 
used  continually.    Adooted  by  the  largest  Elec- 
tric Plant3  of  the  West.' 
S.  TAUSSIG,  Agf.,    45  River  St.,  Chicago. 

Write  tor  Prices  and  Samples. 


TWO  CENTS 


THAT'S  ALL  IT  WILL  COST  YOV 
TO  WRITE  FOB  PRICES. 


WE  CAN  SAVEJfOU  MONEY. 

STANLEY  Sl  HALL, 

Electrical  House  FnrnislilDgs, 


32  and  34  Frankfort  Street, 


NEW  YORK. 


CHAS.  A.  SCHIEREN  &  CO., 

NEW  YORK.  CHICAGO.  BOSTON.  PHILADELPHIA. 

SEE  OTJie 

BELTING  ADVERTISEMENT 


THE   WESTON  STANDARD 

Voltmeters  and  Ammeters. 


These  instruments  are  the  most 
accurate,  reliable  and  sensitive  port- 
able instruments  ever  offered.  A 
large  variety  of  ranges  to  meet  the 
requirements  of  all  kinds  of  work. 


Send  for  lUnstrateil  Gatalope. 


ADDBESS 


WESTON  ELECTRICAL  INSTRUMENT  CO., 

1 14  &  1 1 6  William  Street,     Newark,  N.  J.         "i 


ATTKHTTlOilff  1 


FOR  ONE  MINUTE,  PLEASE. 

Have    You  Seen  Our 


NEW  CATALOGUE. 


Just  Issued? 


If  not,  write  for  it,  we  will  send  you  one  gratis. 


THE  ILLINOIS  ELECTRIC  MATERIAL  CO..  34i  Rookery  Bidg  CHICAGO. 

thethbesoftheintfrior  CONDUIT  $t  INSULATION  CO. 


)  (     Indorsed  by  tlie  leading  Electricians,   Electric 


IMTrKinR    nnMnlllTxHigW  companies,  Wiriog  Contractors,  Architect?, 
IIIILIllUll    UUIlUUilU/  Builders  and  Board  of  Fire  Underwriters. 


ARE  ESPECIALLY  APPLICABLE  TO 

ELECTRIC  RAILWAY  REQUIREMENTS. 

A  simple  solution  of  the  Wiring  Problem  for  Public  Buildings,  Residences, 

Factories,  Station  Work,  Cars,  Underground  Feeders,  and 

in  all  places  where  Insulation  Is  required. 

For  Ca.talog-u.e,  Fric©  List  a.n.d.  Q-enera.1  IrLforrn.a.tion,  Ad.ca.ress 

16  &  18  Broad  St.,  New  York, 

Ed^v.  11.  .lohnson,  President. 


ONDERGROUNO  CONDOITSi 

3.n.d.  G-enera.1  IrLform.a.tion,  Ad.( 

INTERIOR  CONDUIT  &;  INSULATION  GO.,' 


Are  equally  succeFsf  ul  and  afford  Cheap- 
ness, High  Insulation  and  Durability. 


EMPIRE  CHINA  WORKS, 

144  to  156  Green  St.,  Greea  Pout,  Brookl?!,  E.  D.,  N.  Y. 
HARD  PORCELAIN   ELECTRICAL  SUPPLIES, 

INCLUDING 

Switch  Bases.  Cat-Oat  Boxef>,  Cleats,  Circuit  Breakers, 
Bastiinga,  Koobs  and  other  Insulators. 

The  body  of  our  goods  ie  made  non-condnctlve.  Our  ware  le  the  moet 
denee  and  la  conaeqiiently  ih«  moet  non-abBorbcnt  that  can  be  produced, 
being  the  TRUE  BARD  POaCELAIN. 

ELECTRICAL  SPECIALTIES. 

PAISTB  SNAP  SWITCHES. 

PAISTE  CHINA  SWITCHES. 
PAISTE  SWITCH  SOCKETS. 

PAISTE  PENDANT  CUT-OUTS. 


Kept  In  stoct:  by 
all  PromlDent  Snpply 


Houses,    Specify  tbe 
name  "PAISTE"  in 


H.  L  PAISTE 


J 


sending  your  orders. 


iSOl    MARKET  ST., 

Philadelphia,  Pa. 


THE  SHAWHAN  MACHINE  WORKS, 

BUILDERS  OP 

ESXiXSOrFft-XO    Xt.-A.XX^TTVT'.A.'E-    It/EC31'OXl.S, 

DYNAMOS  AND  ELECTRICAL  APPLIANCES. 
Special  attention  Ciiven  to  Bepairins  Electrical  ApparatuB. 
Gearlns  and  Duplicate  l*art8  Fumialied  for  all  Bailn-ay  {Systems. 

f  95  Larned  Street  West,      -      DETROIT,  MICH. 

To  "Strangers  Within  Our  Gates." 

You  surely  will  not  leave  the  city  without  seeing  the  new  Chamber  of  Commerce 
BuildingV  No  we  thought  not.  Well,  when  jou  drop  in,  don't  sand  down  in  the 
rotunda  and  look  up,  but  come  up  on  the  10th  floor  and  look  iJoirn.  It's  easier  and 
gives  ycu  a  much  better  view  of  this  grand  building.  When  you  get  tired  of  looking 
around  please  call  In  at  1017  and  see  us  awbi'e.  We  would  like  to  know  you,  also 
wliere  you  live  and  do  business.  We  keep  these  things  for  future  reference.  We  have 
a  line  of  Klcctrlcal  Goods  that  we  are  trying  to  sell,  —  but  we'll  tell  you  all  about  these 
goods  when  you  call. 

NORTHWESTERN  ELECTRICAL  SPECIALTY  COMPANY, 

GEO.  I.  KIRKHAM,  Manager.  I017  fhaml.cr  of  Commerce,  riilcaeo. 


-■nacDS- 


DHIOII  HitlVm  CO., 

PUSH-BUTTON 


TORRINGTON,  CONN., 

AND 

95  CHAMBERS  STREET,  NEW  YORK. 


®  mm 
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Charles  R.  Huntley,    President  National 
Electric  Light  Association. 

Charles  R.  Huntley  of  Buffalo,  N.  Y.,  who 
was  elected  president  of  the  National  Electric 
Light  association,  is  one  of  the  most  popular 
members  of  the  organization.  Mr.  Huntley  is 
secretary  and  general  manager  of  the  Brush 
Electric  Light  company  of  Buffalo,  N.  Y.  He 
has  held  that  position  during  the  last  three 
years,  and  under  his  direction  the  company  has 
been  very  successful.  He  has  taken  an  active 
part  in  the  affairs  of  the  Electric  Light  associa- 
tion, and  has  devoted  much  time  to  promoting 
the  interests  of  that  organization. 

Mr.'  Huntley,  whose  portrait  is  presented 
herewith,  is  comparatively  a  young  man.  He 
was  born  at  Winfield,  Herkimer  county,  N.  Y., 
Oct.  12,  1854.  His  boyhood  days 
were  passed  in  Utica,  and  there  he  re- 
ceived his  education  in  the  public 
schools,  finally  passing  through  the 
FreeAcademy  and  completing  his  course 
His  first  business  venture  was  in  the 
Remington  Arms  company.  After  three 
years  he  went  into  the  oil  country,  and 
in  1883  was  agent  for  the  United  Pipe 
Line.  Then  he  engaged  in  general 
brokerage  business,  dealing  largely  in 
oil,  grain  and  stock.  He  continued 
in  this  line  until  188S  when  he  went  to 
Buffalo  and  engaged  in  the  electrical 
business,  assuming  at  that  time  his  pres- 
ent position  as  secretary  and  general 
manager  of  the  Brush  Electric  Light 
company, 

Mr.  Huntley's  election  gave  general 
satisfaction.  He  announced  that  he 
would  pursue  a  liberal  policy,  extend- 
ing the  influence  of  the  association  and 
making  it  what  it  should  be,  a  pro- 
moter of  the  interest  of  the  central 
stations.  He  believes  that  the  conven- 
tion at  Montreal  will  have  a  good  in- 
fluence as  it  will  tend  to  bring  the 
Canadian  companies  into  closer  rela- 
tion with  the  members  of  the  associa- 
tion. He  said  it  would  be  his  aim  to 
make  the  Canadian  convention  a  mem- 
orable event  in  the  history  of  the  asso- 
ciation. 


convention  was  received  with  regret.  The 
members  extended  to  him,  however,  assurances 
of  their  support. 

House  Warming  of  the  American    Elec- 
trical Works. 

The  house  warming  of  the  new  factory  of  the 
American  Electrical  Works  at  Providence,  R. 
I ,  tendered  to  the  members  of  the  National 
Electric  Light  association  and  their  ladies 
closed  the  festivities  of  the  most  successful  con- 
vention yet  held  by  the  association.  The  new 
part  of  the  factory  in  which  the  reception  took 
place  is  a  building  148  feet  long  and  40  feet 
in  width.  The  large  room  covering  tne  entire 
floor  of  the  new  building  contains  one  row  of 
columns  running  lengthwise  through  the  center. 


the  intermission  for  the  collation  kept  the 
guests  in  the  happiest  mood.  William  A.  Hath- 
away and  P.  C.  Ackerman  with  their  aids  di- 
rected the  dances,  Mr.  Hathaway  being  the 
leader  of  the  cotillon.  The  souvenir  of  the 
occasion  was  a  neat  little  undressed  kid  port- 
folio of  handsome  design  which  will  be  highly 
prized  for  its  uniqueness,  and  at  some  future 
day  will  call  to  remembrance  the  delightful  en- 
tertainment of  the  host,  Eugene  F.  Phillips. 
The  guests  included  prominent  personages  of 
the  aristocratic  city  of  Providence  as  well  as  the 
members  of  the  association. 


The   Electric   Light  Association 
and  the  World's  Fair. 

Much  interest  was  manifested  by  the 
Eastern  members  of  the  association  in 
World's  l''air  matters.  The  report  of  the 
committee  which  President  Perry  pre-  '-""*" 
sented  expressed  the  willingness  of  the 
association  as  a  body  to  promote  the  in- 
terest of  the  electrical  department  of  the 
World's  Fair.  The  members  individually  re- 
gard with  interest  the  proceedings  of  the  com- 
mission. A  canvass  of  the  opinion  of  the  mem- 
bers showed  them  unanimously  in  favor  of  hav- 
ing a  united  electrical  exhibition.  The  idea  of 
dividing  the  electrical  display  was  scouted  by 
all  and  by  many  was  received  with  indignant 
protests.  It  was  generally  conceded  that  to 
divide  the  electrical  exhibit  would  be  the  great- 
est mistake  that  could  be  made  and  would  prac- 
tically spoil  the  effect  of  the  crowning  feature 
of  the  exposition,  (ienerally  speaking  the 
members  expressed  confidence  in  the  commis- 
sion and  it  seemed  to  be  the  belief  that  the 
management  of  the  fair  would  do  nothing  that 
would  jeopard  the  interest  of  the  exhibition  or 
any  feature  of  it.  The  announcement  that 
Prof.  Barrett  would  be   unable    to    attend    the 
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These  were  beautifully  decorated  with  flags  and 
bunting.  A  row  of  incandescent  electric  lights 
runs  between  the  columns  and  the  walls  on 
either  side.  Rare  tropical  plants  and  gorgeous 
flowers  were  everywhere  and  forn'ed  a  bank  at 
one  end  so  as  to  completely  hide  the  band  of 
musicians  who  furnished  delightful  strains 
for  the  dance.  The  collation  was  served  in  the 
room  above  the  dancing  hall  of  equal  dimen- 
tions  and  the  tables  were  provided  to  seat 
the  entire  500  guests.  The  reception  com- 
mittee were:  Marsden  J  Perry,  C.  H.  Barney, 
Allen  R.  Foote,  K.  A.  Maher,  A.  J.  He  Camp, 
Henry  B.  Crane.  Chas.  W.  Price,  C.  I!.  Haskins, 
S.  .\.  IJuncan,  M.  .'\.  Knapp,  C.  R.  Huntley,  F. 
W.  Webster.  N.  T.  I'ulsifer,  W.  II.  Sawyer,  C. 
1,.  Kdgar,  H  F.  Peck,  F.  A.  Cilbert,  IJ.  F. 
Hamilton,  R.  F.  Ross,  A.  M.  Young,  II.  H. 
I'airbanks,  deo.  C.  Roc,  K.  B.  Newton,  E.  I). 
Floyd  and  II.  L.  Lufkin.     Twenty  dances  with 


Attendance  at  the  Convention. 

As  will  be  noted  by  glancing  at  the  report  of 
the  proceedings  of  the  National  Elec- 
tric Light  association's  convention  in 
this  issue,  the  attendance  was  very  large, 
and  included  some  of  the  most  promi- 
nent members  of  the  fraternity.  Pres- 
ident Perry  had  worked  hard  to  make 
the  convention  attractive,  and  the  mem- 
bers evidently  appreciated  his  efforts. 
The  setting  aside  of  a  day  for  the  pur- 
pose of  relating  reminiscences  was  a 
happy  idea, and  the  report  of  the  speech- 
es will  prove  not  only  interesting  read- 
ing at  the  present  day,  but  later  on  will 
form  an  important  page  in  the  history 
of  the  development  of  electrical  indus- 
tries. 

The  pioneers  who  related  their  ex- 
periences in  such  a  happy  vein  to  the 
convention  at  Providence  may  well  look 
back  to  day  with  satisfaction  over  the 
victories  they  have  achieved,  for  they 
have  earned  their  present  position  by 
the  hardest  kind  of  toil,  and  have  passed 
through  many  severe  trials,  experienc- 
ing some  disappointments  and  reverses 
which  would  have  made  ordinary  men 
falter.  But  they  had  faith  in  the  idea 
they  were  developing,  and  they  per- 
sisted in  their  experiments  and  studies 
until  their  efforts  were  finally  crowned 
with  success. 

It  is  a  noteworthy  fact  that  the  West- 
ern delegation  was   one  of  the  largest 
in  attendance,  the  central  station  men 
responding  in  large  numbers.  The  West 
ern  members  were  enthusiastic  in    their 
support  of  the  newly  elected  president, 
C.  R.Huntley.  He  is  extremely  popular 
with  them.     It  is  expected   that  under 
LIGHT       hjs  administration  the  membership  will 
greatly    increase,   and  the   attendance 
of  central  station  men   at  the   convention  will 
be  greater  than  heretofore. 

The  visitors  were  enthusiastic  in  their  praise 
of  the  retiring  president  and  those  who  assisted 
him  in  the  entertainment  of  the  members.  Prov- 
idence, always  noted  among  electrical  men  as  a 
most  hospitable  city,  quite  outdid  itself  on  this 
occasion,  as  delegates  to  the  convention  will 
testify.  From  a  social  as  well  as  a  practical 
standpoint  the  convention  will  always  be  re- 
garded as  one  of  the  brightest  spots  in  the 
history  of  the  organization,  and  one  of  the  hap- 
piest gatherings  of  the  representatives  of  elec- 
trical interests.  


SlocUhoIders  in  the  liowling  Green.  Mo.,  Klcctnc.nl  com- 
p.iny  have  elected  the  following  ofliccrs:  J,  CrciRhton, 
president;  Dr,  11.  A.  Wilkes,  vice-president;]'.,  W,  M.ijor, 
secretary;  L.  M,  Kdwards,  treasurer.  Tlic  National  sys- 
tem has  been  adopted  by  the  company.  The  city  will  be 
lighted  in  about  forty  days. 
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THE    CONVENTION 

Of  the  National   Electric   Light  Associa- 
tion, Providence,  R.  I. 


The  thirteenth  convention  of  the  National  Electric  Light 
association  was  held  at  Providence,  R,  I.,  Feb-  17,  iS  and 
19.     Following  is  a  list  of  the  delegates  and  visitors: 

MEMBERS  AND  VISITORS. 

Ackerman,  P.  C  New  York,  N.  Y. 

Alexander,  P.H ...New York,  N.Y. 

Atkinson,  E.  P Boston,  Mass. 

Amory,  Robt Boston,  Mass. 

Anderson,  J.  M Boston,  Mass. 

Austin,  Geo.  L Boston,  Mass. 

Andrews,  D.  A.,  Jr Boston,  Mass. 

Armstrong,  E.  A Camden,  N.  J. 


Bardick,  J.  P New  York,  N   Y. 

Burton,  F.  G New  York,  N,  Y. 

Bushnell,  N New  York,  N.  Y. 

Bosworth,  Chas.  A Providence,  R.  I. 

Benton,  C.  A Detroit,  Mich. 

Bullard   R.  H Bridgeport,  Conn. 

Caldwell,  Edward New  York,  N.  Y. 

Cabot,  Geo.  E Boston,  Mass. 

Colvin,  F.  P New  York,  N.  Y. 

Candee,  W.  L New  York,  N.  Y. 

Cook,  E   L New  York,  N.  Y. 

Coles,  .S.  L New  York,  N.  Y. 

Chalmers,  David ;. New  York,  N.Y. 

Castle,  Wm.  W New  York,  N.  Y. 

Cheever,  H.  D New  York,  N.  Y. 

Carey,  R.  B New  York,  N.  Y. 

Collins.  W.  Forman Chicago,  fll. 

Clark,  E.  L Chicago,  111. 

Clark,  A.  T Boston,  Mass. 

Cram,  Henry Boston,  Mass. 


Eustis,  H.  H Boston,  Mass. 

Edgar,  C.  L Boston,  Mass. 

Ellinger,  J.  O New  York,  N.  Y. 

Fowler,  J.  B New  Haven,  Conn. 

Ferguson,  W.  B Boston,  Mass. 

Fowler,  C.  K Boston,  Mass. 

Fineout,  W.  C New  York,  N.  Y. 

Frey,  C.  P. .  .  : Albany,  N.  Y. 

Ferguson,  Jas Brooklyn,   N.  Y. 

Fenner,  H.  W Providence,  R.  I. 

Francisco,  M.  J Rutland,  Vt. 

Faben,  Chas.   R Toledo.  O. 

Foote,  A.  R Washington,  D.  C. 

Floyd,  Edward  D Boston,  Mass. 

Garver,  M.  M Newark,  N.  J. 

Greene,  E    B Altoona,  Pa. 

Gregory,  C.  E Chicago,  111. 

Gilman,  A.  K Chicago,  111. 

Gilley,  F.  M Boston,  Mass. 

Gray,  R.  J New  York,  N.  Y. 


lil.lXTRlCAL   EXMIDITION   IN    UMU.N    il  ALL— .NAi  iuNAL   LLECTRIC   LIGHT   CONVENTION   AT 


Arnold,  Olney Providence,  R.  I. 

Abcll,  C.  L Buffalo,  N.Y. 

Ayer,  Jas.  J. St.  Louis,  Mo. 

Baird,  M.  E Boston,  Mass. 

Bailey,  C.  E Providence,  R.  I. 

Buck,  G.  M Providence,  R.I. 

Brady,  T.  H New  Britain,  Conn. 

Baughcr,  F.  W Indianapolis,  Ind. 

Bates,  F.  C Lynn,  Mass. 

Bubier,  E.  F Lynn,  Mass. 

Baker.  C,  O.,  Jr Newark,  N.  J. 

Brown,  C.  A Chicago,  111. 

Bryant,  W.  C Bridgeport,  Conn. 

Burleigh,  J.  J Camden,  N.  J. 

Bradner,  W,  P Denver,  Colo. 

Burdett,  E.  W Boston,  Mass. 

Barton,  S.  E Boston,   Mass, 

Barker,  W.  I , . . .  Boston,  Mass. 

Blackburn,  E.  I) Montpelier,  Vt. 

liarkcr,  1'.  K .Boston,  Mass. 

Brophy,  W.  C. . .  . Boston,  Mass. 

liurnham,  Lewis  W Boston,  Mass. 

Burnham,  William Boston,  Mass, 

Bibber,  C.  E Boston,  Mass. 

Barney,  C.  H New  York,  N.  Y. 

Bell,  Louis .New  York,  N.  Y. 


Crane,  F.  H Boston,  Mass. 

Conant,  H.  J .Boston,  Mass. 

Chase,  H.  W Boston,  Mass. 

Chase,  W.  G Boston,  Mass. 

Cook,  W.  J Chicago,  111. 

Cook,  J.  H Chicago,  111. 

Cutter,  George Chicago,  111. 

Clisdell,  P.  A Syracuse,  N.  Y. 

Chaffee,  Z Providence,  R.  I. 

Carhart,  E.  M Providence,  R.  I. 

Carrier,  A.  E Pittsburg,  Pa. 

Corriveau,  A.  J Montreal,  Can. 

De  Camp,  A.  J Philadelphia,  Pa. 

Denison,  J.  F New  Haven,  Conn. 

Davis,  E.  W Hartford,  Conn. 

Dean,  D.  B Chicago,  HI. 

De  Land,  Fred New  York,  N.Y, 

Draper,  Paul  A Lynn,  Mass. 

Dillont,  J.  F : New  York,  N.Y. 

De  Ronde,  F.  S New  York,  N.  Y. 

Douglass,  S.  A : .  .  .Boston,  Mass. 

Davis,  A.  E Boston,  Mass. 

Elwell,  H,  P Providence,  R.  I. 

Eleison,  C.  P London,  Eng. 

Elliott,  A Manchester,  Mass. 

Evens,  D.  I Boston,  Mass. 


I'ROVIliLiNLL— (SEE    I'AUE    rjy.) 

Gordon,  W.  H New  York,  N.  Y. 

Godfrey,  J.  W New  York,  N.  Y. 

Gennert,  E.  F New  York,  N.  Y 

Hammer,  W.J New  York,  N.  Y. 

Hunt,  W.  T New  York,  N.  Y. 

Hungerford,  D.  L , New  York,  N.  Y 

Haskins,  CD Boston,  Mass. 

Herrick,  C.  H Boston.  Mass. 

Holtzer,  C.  W Boston,  Mass. 

Huntley,  C.  R Buffalo,  N.  Y. 

Hatch,  E.  B Hartford,  Conn. 

Harris,  A.  W Providence,  R.  I. 

nines,  J.  L Syracuse,  N.  Y. 

Harrington,  W.  E Atlantic  City,  N.  ]. 

Howe,  A.  W Providence,  R.  I. 

Herrick,  J.  H New  York,  N,  Y. 

Hill,  W.  S Boston,  Mass. 

Ide,  A.  L Springlield,  111. 

Johnston,  W.  J New  York,  N.  Y. 

Jenney,  C.  D Indianapolis,  Ind. 

Jenney,  Indianapolis,  Ind. 

Kaclber,  J,  G New  ^•ork,  N.  Y. 

Krcidler,  W.  A T. Chicago,  111. 

Kimljall,  A.  R Fort  Wayne,  Ind. 

Kenlield,  F.  L Chicago,  III. 

Knapp,  M.  A Chicago,  111. 


February  28,  1891 


WESTERN     ELECTRICIAN. 


103 


Key.W.  S Boston,  Mass. 

Ketchum,  Joseph New  York,  N.  V. 

Lee,  C.  Fremont Boston,  Mass. 

Lucas,  H.  P Chicago,  111. 

Lufkin.  H.   L New  York,  N.  Y. 

Leonard,  H.  Ward New  York  N.  Y. 

Latshaw,  Z New  York,  N.  Y. 

Law,  M.   D Denver,  Colo. 

Lynch.  John Washington,  D.  C. 

Lincoln,  L.  C WoonEocket.  R.  I. 

Leonard.  F.  H.,  Jr Syracuse,  N.  Y. 

Love,  W.  S St.  Louis,  Mo. 

Lawton,  T-  F.  P Providence,  R.  I. 

Ladd.  H^  W Providence,  R.  I. 

Lewis,  U.  B Lynn,  Mass. 

Larue,  Geo New  York,  N.  Y. 

Libby,  C.  L Bridgeport,  Conn. 

Lockwood,  T.  D Boston,  Mass. 

Lynch,  John  G Boston,  Mass. 

Manson,  George  T New  York,  N.  Y. 

Magee,  Frank  A New  York,  N.  Y. 

Martin,  T.  C New  York,  N.  Y. 

Meeker,    Geo.    H New  York,  N.  Y. 

Mendels,    E.   S New  York,  N.  Y. 

Myerson,    E New  York,  N.  Y. 

Murray,  W,  J New  York,  N.  Y. 

Mitchell,    A.  P New  York,  N.  Y. 

Morrison,  W.  J Woodstock,  Can. 

McCoubray,    T.    B New  York,  N.  Y. 

McQuaide,  J.  P New  York,  N.  Y. 

Martin,   Frank   A Boston,  Mass. 

McGraw.  [.  H New  York,  N.  Y. 

Mullen,  W.  P Boston,  Mass. 

Monks,  T.  H Boston,  Mass. 

Mason,    Jas.    H Brooklyn,  N.  Y. 

Morris,  W.  D New  York,  N.  Y. 

Mason,  A.    F Boston,  Mass. 

Mason.  W.  R ......  .Chicago,  111. 

Mansfield,  J.    R Boston,  Mass. 

Markland,  W.    H Altoona.  Pa. 

Minott,    Fred   S Bristol,  Conn. 

Mclntyre,  C.  H Newark,  N.  J. 

Moore,  A.    E Philadelphia,  Pa. 

Marshall,  Norman Philadelphia,  Pa 

Marsh,   J.  W Pittsburg.    Pa 

Mason,   E.  P Providence,  R.  I. 

Mills,  A.  H Waterbur>',  Conn. 

Maynard,  GeorgeC Washington,  D.  C. 

Newton,    C.     E Hartford,    Conn. 

Newton,    A.    D Windsor,   Conn. 

Nicbolls,  Fred Toronto,  Can. 

Nichols,  W.  L Hope  Valley.  R.  I. 

O'Hara,  John  B Chicago,  Hi. 

Orford.  J.  M Biidgeport,  Conn. 

O'Connor,    I.    F New  York,  N.  Y. 

Outcault,  R.   F New  York,  N.  Y. 

Packard,  W.  D Warren,  O. 

Perrine.  F.  A.  C ".  .  -  .Trenton,  N.  J. 

Perrv,  M.  J Providence,  R.  I. 

Phillips,  E.  F Providence.  R.  I. 

Paiste,    H.   T Philadelphia,  Pa. 

Powers,  E.  I Chicago.  Hi. 

Pettingell,  F.  E Boston,  Mass. 

Preston,  Jarvis  F Boston,  Mass. 

Potter,  D.  F Boston,  Mass. 

Paine,    S.    B Boston,  Mass. 

Paine,   C.  McL New  York,  N,  Y. 

Pope,  R .  W New  York,  N.  Y. 

Phelps,  G.    M New  York.  N.  Y. 

Price,    C.   W New  York.  N.  Y. 

Peck.  E.   H New  York,  N.  Y. 

Pierrez.  J.  C New  York,  N.  Y. 

Piatt,  W.    H New  York,  N.  \. 

Pilicy,    W.  J New  York,  N.  Y. 

Peck,  E.    F Brooklyn,  N.  Y. 

Ryan.   R.  W New  York.  N.  Y. 

Ridlon,  Frank  A Boston,   Mass. 

Ross,   R.  F Boston,   Mass. 

Robertson,  A.    M Minneapolis,  Minn. 

Remington,  G.  H Providence,  K.  I. 

Royce,  F.  W Washington,  D.  C. 

Rogers,  \V Hope  Valley.  K.  1. 

Rodman,  C.  L Cleveland,  O. 

Rich.  A.  F Brooklyn,  N.  V. 

Rollins,  E.  VV Denver.  Colo. 

Roebuck,  Tbos  G .New  York,  N,  \. 

Rosentam,  S New  York,  N.  V. 

Rice,  E.  Wilbur Boston,   Mass. 

Shay,  J.  H •. Chicago,  III. 

Stow,  W.  E Boston,  Mass. 

Stillraan,  G.  0 Boston,  Mass. 

Sharp,  E  D Boston.  Mass. 

Stanley,  H.  D Bridgeport,  Conn. 

Spooner,    W.    H Bristol.  Conn. 

Sims,  G.  C Providence,  K.  I, 

Sawjer,  W.  H Providence,  R.  I. 

Shultz    J.  A.  J St.  Louis,  Mo. 

Stump,  C.   E New  York,  N.  Y. 

.Sullivan,  M.  C. New  York,  N.  Y. 

Sellers,  W.  G New  York,  N.  Y. 

Sweatland    H.  M New  York,  N.  Y 

Sanford,  C.    E New  York,  N.  Y. 

Schieren,  C.  A..  Jr New  York    N.  V, 

Seeley,  J    A New  York,  N.  Y 

Shippy.  H.   L New  ^ork,  N,  Y. 

Shainwald.  R    L New  \ork,  N.  Y. 

-  Sprague,  Frank  J New  \'ork,  N.  \', 

Sletzel.  George  T   New  Bedford,   Mass. 

Temple,  W.  H New  York,  N.  V 

Taltavall.  T.  R New  York,  N.  V. 

Taltavall,  J.  B New  York,  N.  Y. 

Truax,  C.    R New  York.  N.  Y. 

Tyscn,  F.  C Wilmington,  Del. 

Talcott.  A.  F Boston,  Mass. 

Terry,  F.  S Chicago,  HI. 

Urquhart.  D.  F Fremont,  O, 


Vialle,  W.   H Worcester,  Mass. 

Vaughan,  D.  W New  York,  N.  Y. 

Van  Nuis,  C  S New  York.  N.  Y. 

Van  Trump,  C.  Reginald Wilmington,   Del. 

Willyoung.  E.  A Philadelphia,  Pa. 

Wisner,  F.  P New  Brunswick,  Conn. 

Whitney.  L.  C New  Britain,  Conn. 

Wilcox,  L.  E Meriden,  Conn. 

Weeks,  E.  R Kansas  City.  Mo. 

Wightman,  E.  T Danbury,  Conn. 

Wirt,   Charles Chicago,  III. 

Wheeler,  Howard Boston,  Mass. 

Willard,  C.  F Boston,  Mass. 

Wilkins,  A.  Ward Philadelphia,  Pa. 

Wisner,  Frank  P New  Brunswick,  N.  J. 

Walsh,  L New  York,  N.  Y. 

White,  R.  T Boston,  Mass. 

Warner,  W.  D Boston,  Mass. 

Wyman,  Ferd  A Boston,  Mass. 

Wallis,   Louis  R Boston,  Mass. 

Wheeler,  Howard Boston,  Mass. 

Watkins,  J.  E Washington.  D.  C. 

Wood,  E.  E New  York,  N.  Y. 

Wetmore,  J.  A New  York,  N.  Y. 

Walker,  G.  W New  York,  N.  Y. 

Whipple,  F.  H New  York,  N.  Y. 

Wheeler,  S   S New  York,  N.  Y. 

Weinburg.  W.  J New  York,  N.  Y. 

Wetzler,  T New  York,  N.  Y. 

Western, "B.  R New  York,  N.  Y. 

Wilkins,  Fred New  York.  N.  Y. 

Wilson.  F.  B Hartford.  Conn. 

Wiley,  G.  L ;. New  York,  N.  Y. 

Young,  John Chicago,  III. 


Tuesday's  Proceedings. 

President  Marsden  J.  Perry  called  the  convention  to 
order  at  11:15  a.  m.,  in  Freemasons*  Hall,  and  introduced 
the  Hon.  Charles  Sidney  Smith,  mayor  of  Providence,  who 
spoke  as  follows: 

Address  of  Welcome. 

I  esteem  it  a  high  compliment,  the  kindness  which  your 
president  has  bestowed  upon  me  in  asking  me  to  extend  to 
you  a  cordial  welcome  to  our  city.  My  fello%v  citizens  feel 
highly  honored  by  your  presence  among  us.  I  certainly  wish 
thatvour  semi  annual  convention  might  have  been  held  here 
in  the  summer  months  when  we  could  have  shown  you  an 
institution  peculiar  to  ourselves,  and  to  which  I  very  much 
doubt  that  the  application  of  electricity  as  a  motive  power 
would  have  in  any  way  improved,  to-wit:  our  method  of 
dispatching  claims.  It  is  an  institution  peculiar  to  Rhode 
Island.  Our  city  is  large  in  population,  has  industries 
diversified,  and  some  of  them  of  the  finest,  and  many  of 
them  of  the  largest,  I  think,  in  the  world.  We  are  perhaps 
not  so  thoroughly  acquainted  with  the  subjects  which  you 
will  discuss  as  we  ought  to  be,  or  as  many  of  us  desire 
to  be.  There  is  an  element  in  our  community  like  all 
others  fearful  of  its  results.  Some  men,  by  reason  of  their 
habits  of  life,  I  may  say,  are  always  fearful  of  death;  men 
often  flee  when  no  one  pursueth.  "The  wicked  flee  when 
no  man  pursueth."  Before  you  get  through  with  your  con- 
vention I  hope  you  will  be  able  to  tell  us  whether  there  is 
any  danger  in  that  matter  which  we  are  so  earnestly  dis- 
cussing at  the  present  day.  namely,  the  application  of  elec- 
trcity  as  a  motive  power  to  street  cars.  We  need  it  very 
much  in  some  form  or  other. 

President's  Address. 

President  Perry  then  delivered  his  annual  address,  which 
follows: 

At  this,  our  thirteenth  convention,  we  have  a  double 
duty  to  perform — a  duty  to  the  past,  a  duty  for  the  future. 
We  who  are  absorbed  with  dealing  with  the  problems 
of  to-day,  and  attempting  to  reach  a  little  way  into  the  fu- 
ture by  anticipating  the  demands  that  may  be  made  upon 
us.  can  well  afford  to  pause  a  moment  to  pay  a  fitting  trib- 
ute to  those  whose  labors  in  the  past  have  made  our  pres- 
ent possible. 

We  are  here  to  pay  to  the  pioneers  of  the  electrical  in- 
dustries, a  tribute  of  inteliigentappreciation.  and  to  recog- 
nize in  a  formal  manner  the  magnificent  realization  of  the 
inventor's  hopes  and  the  scientist's  dreams,  to  erect  a  mile- 
stone that  shall  mark  the  closing  of  the  first  decade  of  the 
practical  commercial  application  of  electricity,  a  develop- 
ment which  has  shown  grander  results  than  ever  before 
known  in  the  industrial  history  of  the  world.  I  ask  you  to 
step  back  a  few  years,  to  the  time  when  no  electrical  work 
as  we  know  it.  was  in  existence,  and  from  that  stand- 
point measure  the  meaning  and  value  of  what  has  since 
t'cen  done. 

We  are  told  that  Franklin's  kite  experiment  was  made  in 
1752.  and  that  in  1753  he  invented  the  lightning  rod.  The 
age  of  electricity  may  be  reckoned  from  that  date 

In  the  year  85,  after  Franklin,  the  first  electrical  com- 
pany in  the  world  was  incorporated  by  a  charter  granted  by 
the  state  of  Rhode  Island.  This  charter  was  granted  In 
June,  1833,  to  E.  J.  Mallett  and  his  associates,  successors 
and  assigns.  By  whose  genius  it  was  conceived  and  what 
became  of  those  aboriginces  of  the  electrical  age,  I  cannot 
tell  you.  That  Mr.  Mallett  and  his  associates,  whoever  they 
were,  no  other  name  is  mentioned  in  the  charter,  were  true 
prophets  of  science  and  industry,  is  unmistakably  shown 
in  their  marvelous  conception  of  the  possibilities  of  iheir 
undertaking.  The  third  section  of  their  charter  is  as  fol- 
lows: "The  said  corporation  shall  have  power  to  cause 
experiments  to  be  made  in  electro  magnetism,  magnetism 
and  galvanism,  with  a  view  of  the  development  of  said 
sciences,  as  a  motive  power  for  machinery  or  other  useful 
purposes;  also,  to  manufacture  the  necessary  machinery 
and  other  apparatus  therefor,  to  build  and  construct  boats, 
vesfels.  railroad  cars,  and  engines  to  be  moved  by  electro 
magnetism,    magnetism  or  galvanism."     Has  any  one  to- 


day a  broader  view  of  the  possibilities  of  electric  power 
than  this  ? 

In  selecting  Providence  for  the  meeting  place  of  your 
thirteenth  convention,  you  builded  better  than  you  knew. 
You  not  only  at  this  time  celebrate  the  first  decade  of  elec- 
tric lighting,  but  you  celebrate  it  in  the  birthplace  of  far- 
reaching  appreciation  of  electric  power. 

In  the  year  91  after  Franklin,  Morse  constructed  the 
first  practical  telegraph  line;  he  connected  Washington 
with  Baltimore  by  telegraph  in  1S44.  Seven  years  before 
that  he  exhibited  his  telegraph  in  the  University  of  New 
York.  Between  invention  and  success  there  were  seven 
years  of  working  and  waiting. 

In  the  year  113  after  Franklin,  Field  laid  the  first  suc- 
cessful ocean  cable  {1S66.)  Eight  years  before,  a  cable 
was  laid  which  operated  but  a  few  weeks.  Before  success, 
there  were  eight  years  of  patient,  courageous  work,  such  as 
man  has  seldom  had  the  power  to  endure. 

In  the  year  122  after  Franklin,  Bell  gave  the  telephone 
to  society  (1875),  and  made  all  the  people  of  the  town 
neighbors.  His  years  of  faithful  work  preceding  crowning 
success  are  well  remembered. 

In  the  year  125  after  Franklin,  Brush  exhibited  a  light 
that  caused  people  to  think  the  sun  had  forgotten  to  set  at 
the  ordained  hour.  The  first,  time  the  public  ever  saw  a 
lamp  burning  in  series  was  at  the  exhibition  of  the  Ameri- 
can Institute,  held  at  New  York,  September  nth  to 
November  23d,  187S. 

Two  isolated  plants  were  then  sold,  consisting  of  a  six 
light  Brush  dynamo  and  six  series  lamps.  One  went  to 
Losier  &  Co.,  dry  goods  merchants  of  Brooklyn,  N.  Y. 
The  other  went  to  Freeland,  Loomis  &  Co.,  Continental 
Clothing  House,  Boston,  Mass. 

The  first  arc  light  central  station  was  installed  by  the 
California  Electric  Light  company,  of  San  Francisco,  in 
iS79, 

In  the  year  127  after  Franklin.  Edison  divided  the  elec- 
tric current  and  produced  miniature  suns  that  might  be 
placed  wherever  more  light  was  desired  for  use  or  pleasure. 

The  first  Edison  isolated  plant  was  installed  in  iSSo  in 
the  printing  establishment  of  the  Hinds  &  Ketcham  com- 
pany, Brooklyn,  N,  Y.  A  paragraph  in  a  circular  issued 
by  this  company  under  date  of  Feb.  i,  iSSi,  is  as  follows: 
"Our  building  is  40x160,  four  floors  lighted  on  all  sides 
and  fitted  throughout  with  Edison  incandescent  lights, 
operated  by  a  special  dynamo  electric  machine  operated  on 
the  premises.  We  are  the  first  manufacturers  in  the  world 
to  put  into  practical  operation  this  great  triumph  of 
American  genius  which  is  a  true  substitute  for  daylight, 
showing  all  co'.ors  in  their  natural  hues,  and  our  friends  are 
invited  to  call  and  see  the  operation  of  Professor  Edison's 
wonderful  subdivision  of  the  electric  current  and  vacuum 
lamp." 

Mr.  Hinds  writes:  "I  think  the  proudest  moment  of 
my  life  was  when  I  turned  on  the  switch  for  the  first  time 
and  saw  the  room  lighted  up  by  what  seemed  to  be  the 
greatest  wonder  of  the  world,  the  incandescent  lamp." 

The  first  steamship  electric  plant  was  one  of  Edison's  in- 
stalled with  120  lamps  in  the  steamship  "Columbia"  of  the 
Oregon  Railroad  and  Navigation  company,  Jan.  10,  i8Sr. 

The  first  Edison  central  station  was  installed  with  4.000 
lamps  in  Pearl  street.  New  York  City,  September  4,  1SS2, 
To  start  this  plant  Edison  had  to  overcome  more  than 
electrical,  mechanical  and  financial  diflicuUies.  He  had 
New  York  aldermen  to  deal  with.  The  following  occurs 
in  an  interview  with  Edisou,  published  in  the  New  York 
/(^v-(7/(/,  January  20.  iSSi: 

"When  will  you  be  ready  to  light  New  York  ?" 

"Edison  replies:  "I  am  ready  now  but  we  have  no  per- 
mit- I  find  it  hard  to  get  the  requisite  aldermanic  condi- 
tion The  company  laid  an  application  before  the  board. 
The  application  was  referred  to  the  laws  committee  and 
was  reported  back  saddled  with  conditions  which  savor  of  a 
body  of  gas  men  rather  than  public  servants.  They 
wanted  in  the  first  place  the  company  to  pay  ten  cents  per 
lineal  foot  for  all  wire  laid  down.  That  would  be  twenty 
cents  for  every  foot  of  street,  for  we  would  run  wires  on 
both  sides.  That  is  over  jj;i,ooo  a  mile.  This,  too,  when 
gas  companies  pay  not  a  cent.  The  second  clause  was  that 
we  should  light  the  streets  at  10  per  cent,  above  actual 
cost;  the  third  clause  was  that  after  i\ye  years,  3  per  cent, 
of  gross  receipts  shall  go  to  the  city." 

This  is  an  example  of  encouragement  given  by  the  first 
city  in  America  to  American  genius,  skill  and  enterprise. 

Ten  years  ago  the  only  electric  currents  in  use,  were  the 
feeble  currents  of  the  telegraph  and  telephone.  There  was 
then  not  a  lineman  nor  a  workman  of  any  kind  who  had 
ever  heard  of  high  tension  currents  we  are  using  to-day  for 
the  services  of  light  and  power.  No  man  had  ever  han- 
dled conductors  carrying  such  currents,  nor  manufacturing 
apparatus  for  operating  them  excepting  in  an  experimen- 
tal way.  There  was  not  an  educational  institution  giving  a 
course  of  technical  training  in  electrical  engineering  Con- 
sider this,  then  behold  what  has  been  accomplished  in  the 
first  decade  of  electric  lighting.  .'V  period  of  time  no 
longer  than  Morse.  Field  and  Hell  were  compelled  to  wait 
and  work  to  span  the  chasm  lying  between  invention  and 
practical  success. 

Confine  your  observation  exclusively  to  the  United 
States  and  you  will  find  the  electric  light  in  use  by  6,000 
isolated  plants,  700  steamboats  of  American  register,  350 
gas  companies  furnishing  electric  light  and  power.  There 
are  200  street  railroads  operated  by  electric  power,  1,500 
electric  lighting  and  power  stations.  Facts  like  these  need 
no  embellishment  to  make  them  eloquent. 

Now  look  beyond  the  limits  of  this  country  and  see 
the  development  of  electrical  industry  throughout  the 
world,  during  this  first  decade.  Never  before  has  such  a 
transformation  taken  place.  And  this  is  not  the  end,  it  is 
but  the  beginning  of  things  that  arc  to  be. 

American  genius,  skill  and  pluck  has,  in  all  departments 
of  industry,  secured  within  this  century  benefits  of  high 
value  for  all  mankind.  That  this  truth  may  be  known  for 
all  time,  it  is  our  duty  to  preserve  in  the  most  durable  and 
instructive  form  proper  records  of  the  achieve* 
mcnt      of      all    American    industrial    pioneers.       Soon 
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a  fitting  opportunity  wiil  present  itself  for  the 
celebration  of  the  'first  one  hundred  years 
by  duly  honoring  the  beginning  of  the  second  century  of 
the  American  patent  system.  In  that  grand  marshaling 
of  those  *homade  prophecies  and  who  fulfilled  them,  who 
had  the  genius  to  see,  and  the  skill,  courage  and  patience  to 
execute,  we  must  see  to  it  that  electrical  workers  occupy 
their  rightful  place  of  honor.  The  interest  begun  here 
should  reach  full  tide  then,  and  should  culminate  in  placing 
in  the  National  Museum  at  Washington  a  collection  of 
drawings,  models,  relics,  etc.,  illustrating  the  birth  and  de- 
velopment of  electrical  industries  in  America.  Such  a  col- 
lection should  give  at  a  glance  to  the  unskilled  workman  or 
the  general  publican  intelligent  idea  of  successive  steps  of 
progress  and  invention  and  construction  that  have  led  from 
the  beginning  of  the  telegraph  and  telephone  to  those  sys- 
tems of  communication  as  at  present  perfected  from  the  first 
production  of  an  electric  spark  to  the  light  we  now  have; 
from  the  first  lifting  of  a  weight  by  an  electric  magnet  to 
the  present  marvelous  manifestations  of  electric  power.  It 
is  of  the  highest  importance  that  such  a  collection  be 
made  and  preserved,  not  alone  for  the  instruction  of  the 
people  of  our  time,  but  as  history  for  all,  written  in  the 
forms  of  the  things  we  use,  thus  enabling  future  investi 
gators  to  determine  the  relative  influence  of  the  electrical 
industries  in  forming  the  character  of  our  civilization,  and 
in  enhancing  the  degree  of  our  prosperity. 

One  point  is  worthy  of  emphasis  while  engaged  in  this  re 
view.  This  is  the  year  138  after  Franklin.  Would  so- 
ciety consent  to  be  placed  back  to  the  conditions  it  was  in 
when  Franklin  made  his  kite  experiment,  if  it  could 
thereby  recover  from  the  pioneers  in  electrical  work  all 
that  they  have  personally  retained  from  the  health  that  has 
been  cheated  by  developments  from  their  initial  undertak- 
ings? No  ;  not  for  a  single  day.  They  have  given  to  so- 
ciety benefits  a  thousand  times  more  valuable  than  all  they 
have  received,  or  that  it  is  possible  to  confer 
upon  them.  Their  services  are  of  that  divine  order  in  the 
measuring  of  which  money  values  are  impotent.  Limits 
of  time  and  space  are  unknown  to  them.  They  are  with 
us,  and  others,  but  they  take  cognizance  of  no  country,  no 
race  or  generation.  Their  field  is  the  universe.  The  ben- 
efits of  their  services  are  for  all  men.  They  receive  tribute 
of  grateful  honor  from  all  intelligence  Their  work  is  of 
the  past.  Our  work  is  the  future.  What  report  shall  be 
made  at  the  celebration  of  the  close  of  the  second  decade  of 
electric  lighting  and  power  ?  The  first  Edison  station 
has  increased  its  capacity  from  4.000  to  15,000  lamps  in 
eight  years.  At  this  rate  of  increase  this  plant  will  be  sup- 
plying 60,000  lamps  ten  years  hence.  We  cannot  measure 
the  limits  of  future  developments.  We  have  done  much, 
but  we  have  produced  only  a  sample  of  what  is  to  be.  An 
observer  states  that  there  is  not  a  plant  in  existence  having 
a  sufficient  capacity  to  supply  one-twentieth  of  the  demand 
for  light  and  power  that  now  exists  within  practical  working 
limits  of  its  area  of  distribution.  If  this  be  true,  then 
within  ten  years,  if  each  station  is  to  fully  occupy  its  terri. 
tory  and  keep  pace  with  the  growth  of  population,  its  ca- 
pacity may  be  increased  many  times 

The  central  station  men  of  this  country  do  not  realize  the 
possibilities  of  development  that  lie  before  them.  They 
do  not  see  many  sources  of  income  that  are  as  yet  un- 
touched. The  accelerated  pace  at  which  progress  is  now 
moving,  will  render  the  work  of  the  next  ten  years  enor- 
mously greater  than  all  that  was  accomplished  during  138 
years  after  Franklin.  The  car  of  progress  will  not  stop 
for  us  any  more  than  it  did  for  those  who  were  before  us. 
We  have  given  it  momentum,  but  we  cannot  hinder  it. 
Let  it  be  our  ambition  then,  as  it  is  our  duty,  to  supply 
every  demand  for  every  kind  of  light  and  power  service 
within  reach  of  our  stations.  Those  of  you  who  not  do 
this,  will  induce  competitors  to  come  within  your  limits,  to 
divide  your  business  and  erect  an  obstacle  in  the  way  of 
your  growth  that  can  be  overcome  only  by  buying  out,  or 
selling  to  the  intruder.  To-day  the  whole  territory  is  yours 
to  hold,  to  occupy,  to  serve.  Be  the  equal  of  your  oppor- 
tunity and  at  the  second  decennial  celebration  of  electric 
light  and  power  the  capacity  of  your  plant  may  be  many 
times  what  it  is  to-day. 

The  records  of  the  beginning  of  the  electrical  indus- 
tries are  being  written  for  the  imperishable  pages  of 
history.  We  have  gained  the  strength  of  the  difficulties 
that  have  been  overcome  like  the  armies  of  volunteers  that 
made  ours  a  free  nation.  The  forces  now  engaged  in  elec 
trical  work  were  recruited  from  every  vocation.  To-day, 
over  thirty  educational  institutions  of  high  grade  are  pre- 
paring the  best  brains  among  young  men  to  do  scientific 
and  technical  work.  The  practical  American  workman 
who  has  proven  by  what  he  has  done  that  his  rank  is 
second  to  none,  the  peer  of  skilled  workmen  of  the  wo'ld, 
is  educating  his  helpers  and  associates  in  the  practical 
school  of  daily  occupation. 

Enterprise  is  ever  young.  We  are  incidents.  Industry, 
like  human  energy  and  force,  will  go  on  forever.  When 
we  tire  and  seek  our  rest,  younger  men  will  be  eager  to  fill 
our  places.  Let  us  then  begin  where  we  may.  Let  us  honor 
ourselves  by  fulfilling  our  double  duty,  which  is  to  duly 
honor  those  who  have  placed  us  under  obligation  for  the 
work  they  have  done  in  the  past,  and  so  to  do  our  work, 
that  our  successors  shall  have  equal  cause  for  honoring  us. 

I  now  declare  the  Thirteenth  Convention  to  be  opened 
for  the  transaction  of  business. 

Invitations. 

The  secretary  read  invitations  frona  the  Providence  Tel- 
ephone company,  the  Union  Club  of  Providence,  the  Prov- 
idence Board  of  Trade,  the  Corliss  Steam  Engine  com 
pany,  and  the  Rhode  Island  Tool  company,  all  of  which 
were  accepted. 

A  card  from  Eugene  F.  Phillips  containing  the  follow- 
ing was  read:  "The  pleasure  of  your  company  with  ladies 
is  requested  at  a  house  warming  tendered  to  the  members 
of  the  National  Electric  Light  association,  and  their  ladies 
on  Thursday  evening,'  February  the  lyth,  1891,  at  the  new 
factory  of  the  American    Electrical   Works,  Stewart  street, 


Providence.     Grand  march  at  g  o'clock."     This,    too,  was 
accepted. 

Ralph  W.  Pope  presented  the  following;  The  Fifty- 
fourth  meeting  of  the  American  Institute  of  Electrical 
Engineers  will  be  held  at  the  rooms  of  the  Institute  No.  12 
West  Thirty-first  street,  New  York  City,  Tuesday  evening, 
February  24th.  A  paper  will  be  read  by  Oscar  T. 
Crosby  of  Boston,  entitled  "Data  and  Results  of  Experi- 
ments with  Electric  Traction  at  120  miles  an  hour.''  A 
working  model  of  the  electric  railway  made  by  Thomas 
Davenport  in  1837.  will  also  be  exhibited  in  actual  opera- 
tion, and  some  interesting  facts  regarding  its  history  will 
be  given  by  Franklin  L.  Pope.  Your  association  and  the 
institute  have  many  members  in  common,  and  for  this 
reason  the  meeting  has  been  postponed  from  its  regular 
date  in  order  that  those  who  desire  to  do  so  might  attend 
the  Providence  convention  without  missing  the  meeting  of 
the  institute.  The  council  extends  to  the  members  of  the 
National  Electric  Light  association  a  cordial  invitation  to 
attend  this  meeting,  and  hopes  that  many  of  them  may 
find  it  convenient  to  do  so  in  view  of  the  fact  that  many 
will  return  home  by  way  of  New  York,  and  also  that  the 
question  of  rapid  transit  will  be  discussed  at  the  Electric 
club  on  Thursday  of  the  same  week.  I  might  say  that 
about  the  time  referred  to  by  the  president  a  model  of 
Thomas  Davenport's  was  exhibited  in  Boston,  and  it  is 
very  possible  that  the  researches  made  by  this  Vermont 
blacksmith  were  among  the  reasons  that  led  to  the  forma 
tion  of  the  company  in  Rhode  Island  to  which  the  presi- 
dent refers  I  think  that  this  forms  a  very  interesting  fact 
in  the  historical  progress  of  electricity. 

Rei'ort  of  the  Committee  on  Copper. 

The  President:  The  first  order  cf  business  will  be 
the  report  of  the  committee  on  copper  tariff  by  Charles  A. 
Brown. 

Mr.  Brown:  The  committee  on  copper  tariff  has  prac- 
tically no  report  to  make.  At  the  last  convention  we  re- 
ported thtf  progress  that  we  had  made  at  that  time.  The 
reduction  of  the  duty  on  copper  was,  as  you  all  know,  em- 
bodied in  the  McKinley  bill,  which  became  a  law,  and 
there  is  now  a  very  low  rate  of  duty — something  like 
twenty  per  cent,  of  the  former  rate  of  duty  on  copper  in 
its  various  forms.  This  bill  having  become  a  law,  and  this 
being  now  the  duty  on  copper,  and  no  further  action  being 
required  at  the  hands  of  this  committee,  I  would  suggest 
that  the  committee  be  discharged. 

The  committee  was  accordingly  discharged. 

Mr.  Brown:  If  it  is  in  order  I  have  a  telegram  here 
from  J.  P.  Barrett,  chief  of  the  Bureau  of  Electricity  of 
the  World's  Columbian  Exposition  expressing  his  sincere 
regret  that  he  is  unable  to  be  present  at  the  meeting  of  the 
Electric  Light  association.  The  serious  illness  of  one  of 
his  children  makes  it  necessary  for  him  to  remain  in  Chi- 
cago. He  sends  his  best  wishes  for  the  success  of  this 
convention,  and  of  the  National  Electric  Light  association. 

The  communication  was  received  and  placed  on  file. 

The  next  order  of  business  is  the  reading  of  a  paper  on 
"Eltctric  Lighting  as  Applie^  to  Steam  Railroads,"  by  W. 
H    Markland. 

Mr.  ]\farkland  read  the  following  paper: 

The  Electric  Light,  as  Applied  and  Used  uy  Steam 
Railroads. 

by  w.  h.  markland. 

Among  the  first  to  make  use  of  the  advantages  afforded 
by  electric  lighting  were  the  steam  railroads;  not  as  a 
means  for  lighting  trains,  but  for  lighting  buildings,  etc 
In  the  year  1881  the  Pennsylvania  Railroad  introduced  its 
first  electric  lighting  plant  in  a  new  shop  in  Altoona  That 
proved  quite  a  success.  It  might  also  be  mentioned  that 
the  same  dynamo  and  lamps  are  in  use  to-day.  In  the 
year  1885  the  Pennsylvania  Railroad  commenced  lighting 
its  depot  shed  in  Altoona  by  arc  electric  light  from  its  own 
dynamos,  which  proved  a  success  as  compared  with  the 
previous  gas  light,  although  it  was  crude  to  what  the  com- 
pany now  has. 

The  question  then  presented  itself:  Can  freight  yards  be 
successfully  lighted  by  electricity  to  reduce  accidents,  facil- 
itate business  and  prevent  breakage  of  cars  and  contents? 
The  two  latter  items  are  quite  a  money  consideration  on 
any  railroad.  Some  previous  attempts  had  been  made  at 
lighting  railroad  yards  by  e  eclricity,  but  without  much 
success  previous  to  the  attempt  in  Altoona.  I  speak  par- 
ticularly of  the  Pennsylvania  Railroad  in  Altoona,  as  I  am 
very  familiar  with  the  lighting  that  has  been  done  there, 
and  also  because  what  the  Pennsylvania  Railroad  does  is 
liab'e  to  be  copied  by  other  roads;  and  we  sometimes  get 
good  ideas  from  other  roads. 

In  Altoona.  when  drawing  up  the  plan  for  lighting  the 
yards,  the  question  presented  itself:  How  high  and  how 
near  together  shall  the  lights  be  placed?  the  problem  of 
lighting  the  freight  yard  being  more  complicated  than 
lighting  a  city ;  as  in  lighting  a  city  lamps  can  generally  be 
placed  at  street  corners  and  quite  low,  the  general  public 
being  not  over  particular,  so  that  under,  or  near,  the  lamp 
the  light  is  quite  brilliant,  but  in  the  space  between  lamps 
there  is  less  brilliancy. 

For  lighting,  where  engineers  and  trainmen  have  to 
work,  it  is  not  the  brilliant  light  that  is  wanted,  but  the 
evenly  distributed  light.  If  a  light  be  too  brilliant,  train- 
men when  near  lamps  will  be  partially  blinded,  as  we 
might  call  it,  for  a  short  time;  so  in  the  event  of  their  leav- 
ing a  lighted  space  it  would  be  difficult  for  them  to  dis- 
tinguish objects  or  signals  and  would  lead  to  complaints. 

In  order  to  get  an  evenly  distributed  light,  lamps  in  Al- 
toona were  placed  on  top  of  65-foot  poles,  these  being 
about  eight  feet  in  the  ground,  and  set  so  as  to  illuminate 
switches  and  crossovers  where  the  yards  were  narrow. 
Where  yards  were  wide  and  long  lamps  were  placed  about 
600  feet  apart,  a  row  on  one  side  of  the  yard  and  a  row  in 
a  broad  alley  that  was  wisely  left  between  tracks  near  the 
opposite  side  of  the  yard,  the  lights  of  the  two  rows  being 
zigzagged  to  prevent  shadows  and  to  better  diffuse  the 
light.     This  p'an  of  lighting  does  not  make  a  brilliant  light 


at  any  point,  it  being  possible,  but  difficult,  to  read  fine 
print.  A  light  more  like  moonlight  was  the  result,  and 
proved  very  good  in  practice.  Even  a  clear  globe  was  ob- 
jectionable on  account  of  the  shadows  of  side  arms.  A 
lower  half  ground  globe  was  preferable,  it  having  been 
proved  by  experience  that  it  was  tetter  to  lose  a  little  light 
than  to  have  shadows. 

One  noticeable  result  followed  the  introduction  of  this 
light.  It  enabled  the  car  inspectors  to  examine  cars  much 
more  thoroughly,  and  as  you  all  know,  perfect  car  inspec- 
tion is  very  important.  A.  decreased  amount  of  pilferafre 
also  followed,  as  the  watchmen  were  able  to  see  persons  at 
a  great  distance  at  night.  The  breakage  of  cars  and  their 
contents  was  but  little,  if  any,  greater  at  night  than  in  day- 
time. I  cannot  say  how  much  money  was  saved  by  the  in- 
troduction of  the  electric  light  from  pilferage  and  breakage 
of  cars  and  contents,  yet  I  believe  it  was  really  more  than 
the  cost  of  maintaining  the  lights. 

Undoubtedly  the  introduction  of  the  electric  light  has 
prevented  accidents  to  employes;  of  course  I  cannot  say  to 
what  extent. 

The  electric  lights  are  certainly  a  great  help  in  shifting 
cars,  as  it  enables  the  trainmen  to  see  the  tracks  and  po- 
sition of  switch  points  about  as  well  at  night  as  in  the  day- 
tiriie;  on  account  of  the  light  shining  on  the  top  of  the 
rails,  which  being  generally  bright  from  passage  over  them, 
a  sort  of  reflector  is  made.  Also  in  coupling  and  dropping 
cars  it  enables  the  brakemen  to  gauge  the  distance  the  cars 
are  apart  fully  as  well  at  night  as  in  the  daytime,  so  cars 
can  be  coupled  without  any  more  jar  or  danger  than  by 
daylight.  It  also  assists  in  dropping  or  switching  cars 
very  fast,  as  is  often  necessary  during  a  time  of  increased 
trafiic.  It  enables  the  switchmen  in  the  towers  to  tell 
when  a  car  is  over  a  switch,  so  that  they  can  quickly  throw 
the  switches  with  less  danger  of  throwing  the  cars  oil  the 
track  or  on  the  wrong  track. 

A  few  words  about  the  erection  of  arc  lamps  and  poles 
for  freight  yards:  Poles  must  be  very  well  set  in  the 
ground,  and  guyed  so  as  not  to  sway  from  heavy  rolling 
stock  passing,  or  from  wind.  The  poles,  being  high,  re- 
ceive the  full  benefit  of  the  wind.  A  good,  true  chestnut 
pole  for  lamps,  if  possible  to  obtain,  answers  very  well. 
They  will  cost  when  shaved,  stepped  and  erected  with 
hood  about  $35.  The  price  will  be  governed  largely  by 
the  cost  of  timber.  Short  poles  must  also  be  well  put  up, 
so  that  there  may  be  no  breaks. 

Railroad  people  are  very  exacting;  it  does  not  do  to  have 
any  stops  or  shul-downs.  The  lamps  must  be  kept  in 
good  order.  Maintaining  arc  lamps  near  railroads  is  quite 
different  from  maintaining  lamps  in  most  stores.  If  there 
is  a  poorly  insulated  part  in  the  lamp,  the  soot  will  soon 
find  a  path  for  the  current  across  the  poor  insulation,  and 
outgoes  your  lamp.  Your  cut-out  contacts  will  corrode 
very  fast.  When  it  comes  to  your  rods  expect  to  have  a 
lot  of  dirty  ones  In  a  railroad  yard  there  are  things  to 
contend  with  not  common  with  most  lighting,  and  that  is 
smoke  and  steam.  I  have  seen  poles  covered  from  one  end 
to  the  other  with  a  film  of  soot  from  engines.  This  in  getting 
on  the  hanger  boards  is  sure  to  make  escape  unless  the  in- 
sulation be  very  good.  The  insu  ation  should  also  be 
good  to  enable  the  inspector  to  work  at  a  lamp,  in  case  ot 
its  failing  to  burn,  when  the  current  is  on- 

Get  a  good,  reliable,  direct-current  double  car'oon  arc 
lamp  that  is  well  insulated.  A  lamp  that  is  heavy,  bulky, 
or  having  liquid  is  not  well  adapted  for  the  purpose,  on 
account  of  the  difficu.tyof  carrying  it  up  the  po  e.  Do  not 
rely  on  the  hooks  of  lamps  for  connection  between  the 
lamp  and  the  hanger  board,  or  they  will  corrode  and  cause 
trouble.  It  is  better  to  always  put  a  piece  of  flexible  wire 
from  the  hanger  board  to  the  lamp  to  carry  the  current. 
Always  use  a  good  insulated  wire  and  good  insulators  when 
running  up  poles  or  side  arms.  It  is  better  to  splice  on  a 
piece  of  the  very  best  insulated  wire.  Experience  has 
proved  that  the  wooden  part  of  hanger  boards  is  better  for 
having  some  waterproof  insulation  between  it  and  the  side 
irons  to  prevent  leaks. 

I  do  not  favor  double-pole  switches  on  hanger  boards  in 
freight  yards,  as  they  require  extra  contacts,  the  brass  work 
of  which  soon  corrodes  so  as  not  to  make  good  connections 
and  leads  to  trouble. 

The  dynamo  should  be  self  regulating  and  easily  kept  in 
order.  As  there  may  be  100  lamps,  taking,  say,  two  dyna- 
mos for  all  lighting  at  one  point,  it  is  better  to  put  a  little 
more  money  into  dynamos  than  to  pay  high  wages  to  the 
dynamo  tender. 

Keep  as  far  away  from  telegraph  and  telephone  lines  as 
possible.  If  any  damage  is  done  to  either  of  the  above, 
the  railroad  generally  gets  the  worst  of  the  suit. 

If  you  are  going  to  hire  the  lights  from  a  central  slation, 
see  that  they  give  you  good  work,  and  make  a  contract 
with  a  rebate  and  fine  for  the  time  lights  are  our. 

If  you  once  properly  put  electric  lights  in  a  freight  yard, 
you  will  never  get  them  out  again;  the  trainmen  will  not 
stand  it,  as  they  would  be  in  the  dark  in  more  senses  than 
one  if  the  lights  were  taken  away.  But  if  the  lights  are 
not  properly  put  in,  say,  on  low  poles,  under  40  feet  above 
ground,  or  not  properly  spaced,  the  chances  are  there  will 
be  complaints  on  account  of  too  much  light  at  some  one 
point,  and  too  much  darkness  at  some  other  point.  Great 
care  should  be  taken  to  place  lamps  so  they  will  not  inter- 
fere with  signals.  I  have  seen  cases  where  electric  lights 
were  so  placed  that  a  signal  could  not  be  properly  distin- 
guished on  account  of  the  electric  light  shining  on  the 
lenses  and  blending  the  colors,  A  case  like  this  can  gen- 
erally be  avoided  by  placing  some  arrangement  so  the  elec- 
tric light  will  not  shine  on  the  signal. 

The  electric  light  is  rather  a  help  to  distinguish  the  po- 
sition of  the  semaphore  arm,  although  trainmen  at  night 
look  for  the  color  of  the  lens  rather  than  the  position  o{ 
the  arm. 

The  electric  light  is  something  of  a  help  in  distinguish- 
ing the  switch  signals,  on  account  of  the  lights  shining  on 
the  lenses.  These  being  low,  the  light  will  rarely  show 
through  them. 

If  it  comes  to  a  question  of  moving  an  electric  light  or  a 
signal,  you  will  find  that   the  electric  light  will  have  to  go 
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every   time,  as  railroads   will  not  allow  any   interference 
with  signals. 

If  you  go  too  high,  you  will  not  get  the  full  benefit  of 
the  light,  as  has  been  proved  where  the  tower  system  of 
lighting  is  in  use. 

In  laying  out  freight  yards,  a  broad  alley,  say  12  feet  be- 
tween tracks,  should  be  allowed  for  placing  the  lamp  poles, 
where  the  yards  are  over  300  feet  wide. 

As  to  the  other  uses  for  electric  lights  for  railroads,  I  do 
not  know.  I  do  not  know  that  there  is  much  out  of  the 
regular  run.  The  light  is  used  quite  extensively  for  light- 
ing depot  sheds,  where  it  is  more  economical  than  gas.  and 
decidedly  better.  This  class  of  installation  requires  the 
very  best  of  work  and  insulation,  as  the  smoke  and  steam 
nuisance  enters  in  here.  Even  though  depot  sheds  are  dry 
inside,  porcelain  knobs  should  not  be  used,  glass  with  a 
double  petticoat  being  the  only  kind  now  on  the  market 
that  answers  the  requirements  well,  on  account  of  the  soot 
settling  on  the  insulators. 

It  does  not  do  to  have  a  depot  in  darkness;   for  that  rea- 
son a  depot  shed  should  be  wired  with  two  complete  cir- 
cuits, having  every  alternate  lamp  connected  to  one  circuit 
and  the  remainder  to  the  other.     Then,  in  the  event  of  a  i 
break  in  the  wire,  only  one  half  the  lights  are  out. 

Experience  has  proved  that  the  arc  light  is  much  supe- 
rior to  the  incandescent  for  depot  shed  lighting.  With  in- 
candescent lights  the  necessary  volume  of  light  is  costly  to 
maintain,  and  also  the  globes  of  incandescent  lamps  soon 
become  dirty  from  steam  and  smoke,  which  interferes  with 
the  light,  or  if  cleaned  off  necessitates  considerable  labor. 
For  freight  transfer  stations  the  arc  light  is  very  satis- 
factory. It  enables  the  men  to  quickly  distinguish  marks 
on  merchandise,  and  also  enables  the  foremen  to  see  what 
the  men  are  doing,  preventing  loafing.  One  2,000  nomi- 
nal candle  power  arc  lamp  to  about  1,500  square  feet  of 
floor  space  will  generally  light  a  transfer  station  where 
lamps  can  be  zigzagged.  Where  transfer  stations  are  nar- 
row more  light  per  square  foot  should  be  allowed.  On  a 
platform  about  10  feet  wide,  as  they  generally  are,  one 
light  every  60  feet  gives  good  illumination. 

I  doubt  if  the  arc  light  can  compete  with  gas  for  this  pur- 
pose as  far  as  cost  is  concerned,  taking  transfer  stations  as 
they  are  generally  lighted  by  gas,  and  as  they  should  be 
lighted  by  arc  lights.  Vet  I  believe,  taking  the  amount 
saved  in  labor  and  from  pilferage,  that  the  electric  lights 
more  than  pay  for  themselves. 

Another  point  comes  in  here.  We  all  know  that  on  a 
wet,  dark  day  we  do  not  feel  inclined  to  work  as  we  do  on 
a  bright,  sunny  day.  The  same  is  the  case  at  night;  if  you 
give  men  good  light  it  brightens  their  spirits  up  and  they 
will  work  much  more  cheerfully;  and  getting  men  cheerful 
means  more  work  done. 

For  offices  and  shops  the  electric  light  is  used  considera- 
bly, much  the  same  as  for  other  places  of  like  nature. 

I  hear  that  an  electric  headlight  has  lately  been  brought 
out  which  it  is  claimed  will  i  luminate  a  track  for  a  mile  or 
more.  I  am  of  the  opinion  that  the  light  will  not  come 
into  general  use.  In  the  first  place,  a  light  for  this  purpose 
should  not  be  too  strong,  or  it  will  b  ind  an  engineer  com- 
ing in  the  opposite  direction,  this  being  a  serious  object- 
tion.  Most  of  the  roads  east  of  the  Ohio  are  not  very 
straight,  and  the  chances  are  that  while  on  curves  the  neigh- 
boring cornfield  will  receive  more  light  than  the  track 
ahead,  as  no  one  has  invented  a  light  that  will  show  around 
the  corner. 

If  any  inventor  wishes  to  get  up  an  electric  locomotive 
headlight,  let  him  confine  himself  to  one  of  low  candle 
power — the  present  ones  are  about  20-candle  power.  I  do 
not  think  one  of  over  100  candle  power  will  be  in  demand 
until  railroads  are  illuminated  from  one  end  to  the  other  by 
electric  light,  which  will  be  the  case  in  the  future,  and  then 
the  headlight  will  not  be  required. 

These  points  are  necessary  for  an  electric  headlight: 
First,  and  all  important,  reliability;  second,  simplicity. 
Economy  you  can  leave  out.  If  you  can  get  50  per  cent. 
of  what  can  be  attained  in  a  station,  it  will  do.  One  thing 
must  be  borne  in  mind — engineers  are  not  electricians. 
Thus  a  dynamo  and  lamp  must  be  as  simple  as  the  air- 
brake, and  no  more  liable  to  get  out  of  order. 

The  experiment  has  been  tried  of  lighting  cars  by  elec- 
tricity. While  it  has  proved  a  success  in  some  cases,  as 
far  as  convenience  is  concerned,  financially  it  has  not 
proved  a  success.  Electric  lighting  of  trains  is  a  lu.xury 
to-day,  and  will  continue  to  be  until  some  more  economi- 
cal plan  is  invented.  The  advance  that  is  being  made  with 
the  use  of  gas  as  an  illuminant  for  cars  is  leaving  electricity 
behind.  From  the  best  information  I  can  get,  it  costs  50 
cents  per  hour  to  light  a  car  by  electricity  from  storage 
batteries,  against  five  cents  per  hour  from  carbureted  air. 

The  electric  light  is  used  to  some  extent  by  different 
railroads  for  lighting  wrecks  or  any  construction  work  that 
requires  night  work.  For  this  purpose  the  Pennsylvania 
Railroad  and  the  Cumberland  Valley  road  have  a  car  fitted 
up  with  boiler,  dynamo,  engine,  water  tanks  and  coal 
bunker,  and  all  the  tools  necessary  for  a  central  station. 
With  a  car  of  this  description,  quick  work  in  getting  lamps 
in  place  is  all  important.  In  one  case,  after  the  Johnstown 
flood,  I,  with  the  help  of  four  men  and  the  engineer,  put 
up  six  arc  lamps,  put  up  the  poles  for  the  lamps,  which 
were  designed  for  the  purpose  and  carried  on  the  car, 
ran  the  wire,  coupled  up  the  lamps,  and  had  the  lamps 
going  in  thirty-five  minutes  from  the  time  we,  with  the  car, 
lamps,  poles  and  wire,  arrived  on  the  ground.  The  lights 
were  distributed  some  distance,  one  being  about  one  third 
of  a  mile  away.  I  doubt  if  construction  work  was  ever 
done  quicker, 

I  will  not  go  into  a  description  of  this  car,  as  it  was 
very  ably  explained  by  W.  V.  Taylor  of  Altoona,  at 
the  convention  of  railroad  telegraph  superintendents  at 
Niagara  P'alls,  June  19,  1890. 

To  give  an  idea  of  what  the  Pennsylvania  Railroad 
company  thinks  of  the  electric  light,  I  might  say  that  its 
new  Juniata  shops  at  Altoona,  having  about  roo.coo  Fquare 
feet  of  floor  space,  arc  lighted  entirely  by  the  electric  light; 
there  is  not  a  pipe  for  illuminating  gas  in  any  of  the  build- 
ings.    All  the  traveling  cranes  are  run  by  electricity. 


The  Pennsylvania  Railroad  company  believes  that  good 
electric  work  pays  I  doubt  if  any  station,  central  or  iso- 
lated, has  more  reliable  or  better  designed  appliances,  or 
more  artistic  work  than  can  be  found  at  the  Juniata  shops 
of  that  company. 

Discussion. 

Mr,  DeCamp:  I  remember  six  or  seven  years  ago  that 
it  was  reported  that  the  Pennsylvania  Railroad  company 
had  appropriated  a  certain  amount  of  money  for  the  exper- 
iment of  lighting  cars,  which  has  been  referred  lo  in  Mr. 
Markland's  paper — not  only  electric  lighting,  but  experi- 
menting with  various  forms  of  lighting  by  gas  and  oil.  I 
had  some  knowledge  at  the  time  of  the  use  of  the  storage 
battery  The  other  methods  of  car  lighting  by  electricity 
I  know  nothing  about.  If  the  gentlemen  can  tell  us  what 
are  the  precise  conclusions  of  the  railroad  company  as  to 
the  relative  merits  of  electric  lighting  as  compared  with 
any  other  form,  and  particularly  as  to  the  different  methods 
used  in  electric  lighting,  either  by  battery  or  direct  from 
the  dynamo,  I  think  it  would  be  very  interesting  and  use- 
ful to  the  association, 

Mr,  Marklaud:  I  may  say  that  the  question  of  light- 
ing cars  by  electricity  is  somewhat  out  of  my  department, 
but  I  should  say  that  six  or  eight  years  ago  we  tried  e.xper- 
iments  with  the  storage  battery.  We  first  had  the  storage 
battery  under  the  car.  That  was  tried  for  awhile,  but  not 
with  very  much  success.  Then  the  railroad  company 
made  nine  or  ten  cars  for  use  between  Jersey  City  and 
Philadelphia.  Those  were  all  lighted  from  storage  batter- 
ies. We  had  a  certain  amount  of  success.  It  was  rather 
a  difficult  matter,  though,  as  we  had  to  charge  the  batteries 
at  Jersey  City;  if  we  had  a  dark  day,  and  then  had  to  run 
the  cars  back  to  Jersey  City  at  night,  the  chances  were  we 
would  have  to  come  back  with  no  light,  which,  of  course, 
was  not  very  pleasant.  I  think  they  equipped  probably 
fifteen  or  twenty  cars  with  the  storage  battery  under  that 
plan,  and  they  tried  almost  every  kind  of  a  storage  battery 
without  any  greater  success.  I  might  say.  by  the  way, 
that  we  have  thrown  the  batteries  all  away  now  and  have 
put  in  gas.  The  Pullman  limited,  as  you  may  all  know,  is 
lighted  from  a  dynamo  in  the  baggage  car,  and  storage 
batteries  in  the  cars. 

M.  J.  Fraxcisco:  We  all  appreciate  the  value  of  a 
good  light  around  a  big  wreck  in  the  nighttime,  but  the 
most  interesting  thing  to  me,  in  connection  with  the  Penn- 
sylvania Railroad  experiments  in  electric  lighting  in  our 
part  of  the  country,  is  that  they  have  decided  to  buy  their 
lights  of  our  company. 

J.J.Burleigh:  I  have  been  furnishing  light  to  the 
Central  Vermont  Railroad  company  for  the  last  two  years, 
lighting  the  railroad  yard,  the  station  and  the  roundhouse. 
Mr,  Markland's  theory  of  the  best  plans  is  the  same  that 
we  have  adopted  there,  by  placing  lights  upon  the  tops  of 
poles.  Our  poles  are  fifty  feet  above  the  ground,  with 
lamps  on  top  of  them.  We  find  very  serious  trouble  in  the 
old  style  of  roundhouse  with  a  dome  at  the  top,  and  a 
platform  in  the  center  to  transfer  the  engines  to  different 
tracks.  Of  course  our  lamp  hangs  in  the  center,  and 
every  engine  that  comes  in  stops  on  that  platform,  and 
opens  her  pipe  and  throws  the  dust  and  soot  and  everything 
up  where  it  settles  on  the  lamp.  Naturally  it  covers  not 
only  the  lamp  but  the  whole  top  of  the  building,  so  that  in 
manv  cases  you  will  find  the  dirt  an  inch  deep.  We  have 
trouble  by  getting  short  circuits  on  the  lamp  from  that 
stuff  gathering  and  making  one  solid  block  on  the  lamp. 
Now,  if  Mr.  Markland  has  any  suggestions  we  should  be 
very  glad  to  receive  them. 

In  the  stations  we  use  the  arc  lights,  suspended  from 
different  parts  of  the  station.  We  have  had  a  great  deal 
of  trouble  in  preventing  the  lights  from  being  short-circuited. 
Mr.  Pope:  It  is  one  of  the  arguments  against  electric- 
ity that  it  is  dangerous,  and  one  of  the  reasons  why 
it  has  been  adopted  for  car  lighting,  although  expensive, 
is  because  it  is  safe.  In  going  out  on  the  Jersey  Central 
road  the  other  day  I  saw  a  Pullman  car  with  half  a  dozen 
of  the  windows  boarded  up  on  the  outside.  The  next 
morning  I  read  in  the  newspapers:  "Gas  explodes  under 
a  car.  Two  men  severely  injured.  In  the  New  Jersey 
Central  yards."  1  do  not  know  that  such  an  accident  is 
usual,  but  they  are  now  introducing  the  gas  system  on  the 
New  Jersey  Central  Railroad,  and  the  plant  which  they  set 
up  cost  them  $75,000.  Why  this  accident  occurred  has 
not  yet  been  ascertained,  but  I  presume  it  was  not  due  to 
electricity,  because  there  are  no  wires  in  the  cars. 

Mr.  Marki.and:     Do  you   say  that  was  on  the  New 
Jersey  Central  Railroad  ? 
Mr.   Poi'K:     Yes,  sir. 

Mr.  Markland:  What  manner  of  lighting  do  they 
use  there  ? 

Mr.  Pope:  I  think  it  was  the  Pintsch  gas  system,  but 
these  cars  were  Pullman  cars. 

Mr.  Markland:  That  is  something  new  to  me.  I 
had  heard  of  no  trouble  from  the  use  of  gas. 

The  President:  I  think  we  are  all  agreed,  gentle- 
men, that  gas  is  dangerous  and  obno.xious.     (Laughter  ) 

Mr.  DeCamp:  As  I  take  it,  there  is  no  question  of  the 
desirability  of  electric  lights  on  the  part  of  railroad  com- 
panies; but  it  is  simply  a  question  of  cost.  1  believe  the 
railroad  companies  weigh  very  carefully  the  relative  value 
of  it.  It  is  not  that  it  lessens  the  cost  in  one  case  ten 
cents  an  hour,  and  gas  costs  five  cents.  They  don't  stop 
with  that  fact,  but  they  stop  with  the  considerations  after 
having  duly  considered  whether  it  is  worth  that  difference, 
the  safety  of  it  and  the  comfort  of  it  being  given  due  con- 
sideration. We,  as  central  station  men,  are  all  bothered 
with  the  idea  of  municipal  authorities  and  private  consu- 
mers that  we  are  exacting  from  them  an  enormous  price. 
My  experience  has  been  such  that  the  time  spent  in  trying 
to  explain  away  those  matters  and  convince  the  public  that 
electricity  docs  cost  money,  is  wasted  liut  when  corpora- 
tions like  the  railroad  companies,  who  arc  working  for 
their  own  interests,  and  are  not  trying  to  make  money  out- 
side, or  to  profit  from  anything  from  the  community,  put 
themselves  on  record  as  stating  the  fact   in   the  case,  that 


they  cannot  afford  to  use  the  electric  light  solely  on  the 
ground  that  it  is  expensive,  I  think  it  would  make  more 
impression  on  the  community  as  to  the  real  cost  of  the  arti- 
cle in  which  we  are  dealing  than  anything  we  might  say  in 
the  matter.  Therefore,  when  you  get  down  to  the  pith  of 
it  the  Pennsylvania  Railroad  company  and  all  other  cor- 
porations would  certainly  give  electric  lighting  the  prefer- 
ence, at  least  at  the  same  cost  of  any  other  illumination. 

Mr.  Markland:  I  have  no  doubt  of  that.  I  might 
say,  although  I  prepared  this  paper,  that  I  do  not  speak 
for  the  railroad  company  at  all.  It  is  only  my  own  obser- 
vation. 

The  President:  I  wish  to  say  that  all  members  of 
the  association  in  attendance  on  the  convention  are  heartily 
welcomed  to  the  Narragansett  station.  Your  button  is  all 
that  will  be  necessary  to  secure  your  access  to  the  depart- 
ment. We  have  been  something  of  a  pioneer  in  this  field 
in  constructing  and  designing  a  large  station,  and  very 
likely  have  made  some  mistakes  and  must  pay  for  our  ex- 
perience, as  ail  pioneers  have  to. 

The  convention  adjourned  until  3  p.  m. 

Afternoon  Session. 

The  president  opened  the  afternoon  session  by  reading 
the  report  of  the  committee  on  Underground  Conduits  and 
Conductors, 

Underground  Conduits  and  Conductors. 

The  committee  on  underground  conduits  and  conductors 
announced  that  it  had  been  greatly  delayed  in  organizing 
for  work,  and  had  received  only  one  company's  report,  that 
of  the  Chicago  Arc  Light  &  Power  company,  which  fol- 
lows: 

Miles  of  duct  occupied  by  high  tension  underground 
conductors,  2SJ^. 

Miles  of  lead  covered  cable  in  ducts,  79. 

Miles  of  cable  in  iron  pipe  or  bracketed  under  sidewalks 
for  distribution,  72. 

Total  number  of  miles  of  underground  high  tension 
cable,  151. 

Total  number  of  cases  of  trouble  on  underground  cable, 
1S90,  31. 

Divided  as  follows:  Result  of  mechanical  injury,  iS; 
result  of  defective  joints,  4;  result  of  defective  insulation, 
2;  other  burn-outs,  causes  not  accurately  determined,  7. 

During  the  year  1890  33  810  milesof  underground  con- 
ductors were  laid  by  this  company,  and  during  that  period 
there  was  one  case  of  trouble  on  this  33  8-10  miles,  the 
trouble  being  in  a  defective  joint.  They  further  report 
that  their  rebates  during  the  year  for  defective  service 
amounted  to  one-third  of  i  per  cent,  of  the  gross  earnings; 
and  they  estimate  that  possibly  one-third  of  these  rebates 
are  attributable  to  circuit  trouble;  the  balance  to  defective 
lamps,  dynamo  and  engine  troubles  and  miscellaneous 
causes. 

The  longest  underground  circuit  is  7}^  miles  from  pole 
to  pole,  and  carries  an  electromotive  force  of   2,500  volts. 

They  add  that  blizzards  have  not  in  any  way  affected 
their  service. 

The  report  concludes  as  follows:  "The  committee  in 
offering  this  report  realizes  that  the  information  is  of  a 
very  meager  character,  but  is  of  the  opinion  that  if  similar 
reports,  or  still  fuller  reports,  could  be  had  from  all  com- 
panies operating  underground  conductors,  very  interesting 
and  instructive  data  could  be  laid  before  the  convention; 
and  they  request  that  when  questions  are  published  and 
sent  to  various  companies  they  will  receive  attention,  and 
that  the  information  required  will  be  given  fully  and  cheer- 
fully by  all  those  whom  the  circulars  may  reach." 

The  report  was  accepted,  and  the  committee  discharged. 

The  President:  The  report  of  the  committee  on  re- 
lations between  manufacturing  companies  and  central  sta- 
tions will  be  presented  by  Mr.  Weeks. 

E.  R,  Weeks  read  the  following  report: 

Manufacturers  and  Central  Stations. 

The  functions  of  this  committee  are  almost  defined  by 
its  title.  The  idea  of,  and  the  necessity  for  this  committee 
is  to  have  a  recognized  council  for  mutual  conference  and 
conciliation  in  case  either  a  manufacturing  or  a  central 
station  company,  should  feel  aggrieved  by  the  business 
methods  of  those  with  whom  they  may  have  dealings,  or  be 
called  upon  to  contend  in  business  competition.  In  case 
of  this  kind  the  committee  can  take  no  action  unless  re- 
quested so  to  do  by  one  of  the  aggrieved  parties.  No  such 
appeal  has  been  made  to  the  committee. 

This  committee  is  also  intended  to  represent  the  general 
interests  of  central  station  companies  in  case  of  unwarrant- 
able competition  in  cutting  prices  for  public  lighting  con- 
tracts, or  to  secure  franchise  rights  in  a  town  where  a  com- 
pany is  already  in  active  operation  and  ready  to  perform 
all  forms  of  service  required  at  reasonable  rates.  Your 
committee  is  glad  to  state  that  no  case  of  this  kind  has 
been  brought  to  its  notice  since  the  twelfth  convention. 
It  has,  therefore,  not  been  called  upon  to  use  the  influence 
of  the  association  in  that  direction. 

It  is  thought  advisable  to  continue  the  committee  as  one 
of  the  standing  committees  of  the  association.  The  time 
may  come  again,  as  it  has  certainly  existed  in  the  past, 
when  it  will  be  necessary  for  this  committee  to  exercise 
functions  such  as  those  indicated,  or  conduct  negotiations 
of  a  different  character  under  instructions  from  the  associ- 
ation. 

The  recommendations  of  the  committee  were  adopted, 
and  the  report  filed. 

DiSTuinuTioN  OF  Steam  from  Central  Stations. 

TrrE  President:  The  next  matter  of  business  is  a 
paper  by  F.  H.  Prentiss,  on  "Distribution  of  Steam 
from  a  Central  Station."  Mr.  Prentiss  is  not  present,  and 
the  paper  will  be  read  by  Judge  Armstrong. 
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Distribution  of  Steam  from  Central  Stations, 
by  f.  h.  prentiss. 

What  has  the  distribution  of  sleam  from  a  central  sta- 
tions to  do  with  electric  lighting  ?  This  question  can  be 
answered  much  after  the  Yankee  fashion  of  asking  another. 
What  have  coal-tar  ammonia,  aniline  dyes  to  do  with  making 
gas?  These  articles  are  by-products  in  the  manufacture, 
which  were  once  thrown  away  as  useless,  but  which 
have  now  a  value  hardly  second  to  the  gas  itself.  Is  it  not 
true  that  the  exhaust  steam  of  electric  light  engines  is  a  by- 
product in  the  making  of  light  and  for  heating  purposes, 
has  a  value  scarcely  less  than  the  electric  light  itself  ?  Since 
in  a  steam  engine  the  amount  of  beat  converted  into  work 
is  relatively  small,  the  value  of  the  by-product  or  the  ex- 
haust steam  is  too  large  to  suffer  neglect.  It  is  only  a  ques- 
tion of  finding  a  market  for  it,  and  obviously  this  can  only 
be  done  by  a  system  of  distribution  from  a  central  station. 
Will  it  pay  to  market  this  product  ?  The  answer  to  this 
question  depends  upon  many  complications  and  varied 
circumstances  which  in  no  two  plants  would  be  found 
alike. 

The  history  of  commercial  electric  lighting  covers  hardly 
a  decade.  The  same  is  true  of  the  sale  of  steam  from 
underground  pipes  radiating  from  a  central  station.  In 
both  of  these  enterprises,  frequent  failures  have  been  met 
with  and  many  lessons  learnt.  I  believe  it  is  a  fact,  how- 
ever, that  all  present  existing  steam  companies  more  than 
pay  expenses.  A  few  have  paid  dividends  while  many 
have  been  obliged  to  re  invest  their  earnings  in  improve- 
ments or  remedying  defects  in  original  construction.  The 
very  few  absolute  failures  have  been  due  to  faulty  design, 
or  defective  engineering  at  the  start.  In  the  city  of  New 
York,  two  companies  were  started  less  than  ten  years  ago, 
one  of  which,  owing  to  faulty  design  failed  and  gave  up 
business,  the  other  known  as  the  New  York  Steam  com- 
pany, is  supplying  steam  for  power  and  heating  to  nearly 
seven  hundred  consumers,  and  sells  the  product  annually 
of  more  than  100,000  tons  of  coal  burned  under  boilers 
aggregating  nearly  20,000  horse-power. 

In  its  distribution  of  steam  through  underground  pipes 
the  company  has  had  many  obstacles  to  contend  with,  the 
chief  trouble  having  been  the  securing  of  absolutely  tight 
joints.  This  difficulty  has  been  completely  removed  by 
the  method  employed  during  the  last  four  or  five  years  as 
is  well  attested  by  the  net-work  of  pipes  on  Madison,  av- 
enue and  the  adjoining  streets  between  Fifty-third  and 
Seventieth  streets,  where  nearly  three  miles  of  pipe  are 
in  perfect  operating  condition  and  practically  without  a  leak. 
The  engineering  difficulties  which  in  an  enterprise  of  this 
kind  would  strike  one  as  more  difficult  to  provide  for, 
namely,  the  expansion  of  the  pipes  and  the  losses  due  to 
radiation  were  most  perfectly  provided  for  at  the  start,  and 
therefore  with  the  improvements  which  have  been  attained 
through  practical  experience  of  nearly  ten  years,  the  sys- 
tem has  been  brought  to  a  state  of  perfection  where  in  new 
work  but  little  more  can  be  desired.  The  pioneer  work 
has  been  done  and  the  electric  lighting  companies  are 
therefore  in  a  position  to  reap  the  advantages  of  the  ex- 
perience gained  and  to  begin  their  work  where  the  steam 
companies  have  left  off,  and  can  therefore  feel  certain  in 
seeking  a  market  for  their  by-product  (their  exhaust  steam) 
to  meet  with  no  mechanical  difficulties  of  construction. 

The  joining  of  two  enterprises  together  such  as  electric 
lighting  and  the  distribution  of  steam  from  central  stations 
has  both  its  advantagesand  its  defects,  and  we  must  weigh 
one  against  the  other.  The  electric  light  station  is  already 
in  possession  of  its  boiler  house  equipment,  and  for  this 
reason  has  much  less  to  charge  up  to  the  construction  ex- 
pense of  steam  distribution  than  a  steam  company,  since 
its  boilers  are  available  for  supplying  steam  directly  to  the 
steam  mains,  when  light  is  not  called  for  or  when  the  en- 
gine load  is  at  a  minimum,  and  can  furthermore  by  proper 
adaptation  deliver  the  exhaust  steam  from  the  engine  into 
the  street  mains,  and  for  the  purpose  of  heating  recover  the 
larger  portion  of  the  original  heat  value  of  the  steam. 
Again  in  a  combined  plant  the  general  expenses  of  man- 
agement, superintendence  and  so  forth,  need  not  greatly 
exceed  the  cost  for  the  same  items  in  a  single  plant  alone. 
An  obvious  disadvantage  is  the  increased  back  p-essure 
put  upon  the  engines.  I  am  assuming  of  course  that  the 
engines  are  of  a  non-condensing  type.  The  prejudicial 
effect  of  this  back  pressure  is  a  subject  which  will  well  re- 
pay a  liule  study. 

Thirty  pounds  of  water  per  horse  power  per  hour  is  the 
recognized  standard  of  boiler  capacity,  and  is  also  a  fair 
statement  of  the  amount  used  by  an  engine  of  fair  size  ex- 
hausting inlothe  atmosphere.  A  portion  of  the  work  of 
such  an  engine  is  spent  in  overcoming  the  atmospheric 
pressure  of  15  pounds  per  square  inch,  and  when,  there- 
fore, in  addition  to  the  pressure  of  the  atmosphere  an  in- 
crease of  back  piessure  is  incurred,  the  useful  work  of  such 
an  engine  is  diminished  by  a  corresponding  amount.  If 
this  increase  of  back  pressure  is  only  that  required  for  cir- 
culation of  the  sleam  for  heating  purposes  the  increased 
consumption  for  useful  horse  power  per  hour  will  not  be 
greatly  augmented  in  consequence,  provided  the  pipes  are 
sufficiently  large  and  properly  run. 

The  healing  of  residences  by  steam  supplied  from  our 
Fifly-cighth  street  station  is  often  effected  with  steam  at  a 
pressure  of  one  or  two  pounds.  And  it  is  well  known  ihat 
there  arc  several  systems  in  use  where  exhaust  sleam  is  ap- 
plied for  heating  in  a  manner  so  as  to  make  it  possible  to  pro- 
duce a  vacuum  in  the  heating  coils.  The  back  pressure  of  the 
exhaust,  therefore,  in  a  system  where  the  enginesdischarge 
into  street  distributing  mains,  depends  almost  solely  upon 
the  size  of  the  mains  and  the  quantity  of  steam  carried. 
A  loss  of  pressure  of  10  pounds  in  a  half  mile  of  pipe  pro- 
vides a  carryingcapacity  reasonably  in  accordance  with  the 
cost  of  the  pipe.  Of  course  if  this  difference  of  pressure 
exceeds  10  pounds,  the  cost  of  transportation  becomes 
relatively  less,  while  the  loss  at  the  engine  becomes  greater, 
and  vice  versa  in  case  the  loss  of  head  producing  flow  of 
steam  is  less  than  10  pounds.  This  like  many  other  de- 
tails must  be  determined  upon  in  each  particular  case.  In 
order  to  illustrate  this  point  I  will  present  some  calculations 


based  upon  a  back  pressure  of  17  pounds,  absolute  (about 
2.3  pounds  ordinary  gauge)  with  an  initial  pressure  of  92 
pounds  absolute  (or  about  yy.spoundsordinary  gauge  pres- 
sure).    We  will  call  this  Case  No.  i. 

For  Case  No.  2.  let  us  take  the  back  pressure  at  30 
pounds  absolute  (about  15.3  gauge)  and  the  initial  pressure 
at  105  pounds,  absolute  (or  about  90.3  pounds  ordinary 
gauge). 

In  Case  No.  3,  let  the  back  pressure  be  105  pounds  ab- 
solute and  initial  pressure  of  iSo  pounds  absolute.  The 
last  case  is  interesting,  since  it  called  for  a  theoretical  con- 
sumption of  steam  per  indicated  horse  power  in  an  engine 
with  an  initial  gauge  pressure  of  about  165  pounds  and  a 
back  pressure  of  about  go  pounds  gauge.  The  diagram 
marked  A  shows  the  cycle  of  changes  of  steam  used  under 
the  above  conditions — omitting  the  practical  considerations 
of  wire-drawing,  compression,  early  release,  and  so-forth, 
which  are  the  interesting  characteristics  of  an  indicated 
diagram.  The  tremendous  amount  of  unutilized  work  due 
to  the  excessive  back  pressure  is  clearly  shown  by  the  area 
of  the  rectangle  P^  Vi.  In  this  diagram  P|  and  P^  are 
laid  off  as  ordinates  to  represent  the  initial  and  back  press- 
ure, while  Vj  and  V^  are  laid  off  as  abscissa?  to  represent 
the  volume  of  i  pound  of  steam  before  and  after  expansion. 
The  expansion  curve  mn   is   supposed   to   follow   the  law 

P  V— 7  =  constant.  The  diagrams  E  and  C  represent  cases  2 

and  I. 

At  pressure  Pj  (iSo  pounds  absolute)  Fig.  A,  V^  of  one 
pound  of  saturated  steam  is  2.49  cubic  feet  and  at  pressure 
Po  (105  pounds  absolute)  the  volume  V2  of  one  pound  of 
saturated  steam  is  4.14  cubic  feet.  Neglecting  all  cylin- 
der losses  due  to  condensation,  leakage,  clearance,  etc., 
and    supposing   the   expansion   curve   to  conform  to   the 

formula  P  V-T=constant,  we  have  for  the   total   work   in 

foot-pounds  of  one  pound  of  steam. 

Pi  Vj  x  16  (Pi  Vi— Po  V2)  =  95.645  footpounds.  Deduct 
ing  the  work  of  overcoming  the  back  pressure  (P2  ^2= 
62, 597), we  obtain  (95,645— 62, 5g7)=33,04S  indicated  foot- 
pounds, and  as  1.980.000  foot-pounds  per  hour  is  equiva- 
lent to  i-horse  power,  it  is  evident  that  an  engine   working 

i,gSo,ooo 
under  conditions  above  named  would  require  ■  ■■     -^  ~ 

60  pounds  of  water  per  horse  power  per  hour. 

In  a  similar  manner  it  may  be  shown  that  between  the 
limits  of  pressure  90  pounds  (105  pounds  absolute)  and  15 
pounds  (30  pounds  absolute)  there  would  be  required  26 
pounds  per  indicated  horse  power  per  hour.  This  covers 
the  case  of  an  engine  exhausting  into  low  pressure  street- 
mains. 


An  engine  exhausting  into  the  atmosphere  with  2  pounds 
back  pressure  (17  p  unds  absolute)  and  receiving  steam  at 
77  pounds  (92  pounds  absolute)  would  require  19.7  pounds 
of  water  per  horse  power  per  hour. 

In  actual  practice  the  losses  due  to  clearance,  wiredraw- 
ing, incomplete  expansion,  cylinder  condensation,  etc , 
would  have  to  be  added  to  the  amounts  above  given. 

If  in  the  last  case  (C)  we  add  10  pounds,  making  about 
30  pounds  per  horse  power  per  hour  we  shall  have  an  av- 
erage practical  result  as  obtained  from  automatic  single 
cylinder  engines  of  lair  size. 

The  great  loss  due  to  cylinder  condensation  is  largely 
dependent  upon  the  difference  of  temperature  between  that 
of  the  steam  at  admission  and  that  at  exhaust.  In  cases 
A,  B  and  C,  this  difference  is  respectively  42  deg.,  Si  deg. 
and  102  deg  ,  and  hence  with  the  same  size  cylinders  in 
each  case  it  is  quite  sufficient  to  make  the  same  allowance 
of  not  more  than  10  pounds  additional  for  B  and  C, 
making  for  B—  about  37  pounds  per  horse  power  per  hour, 
and  for  C  70  pounds  per  horse  power  per  hour. 

Now  in  an  engine  operated  in  such  a  manner  there  would 
be  during  xpansion  a  loss  of  heat  due  to  conversion  of 
the  internal  energy  of  the  steam  into  work  amounting  to 
31.104 


16  (P,  V,— P.,  V^O      77: 
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—40.3  thermal  units  per  pound  of 

steam,  which  would  produce  a  condensation  amounting  to 
3.3  per  cent.  The  total  thermal  units  (above  32  deg.  F.J 
per  pound  of  steam  at  105  pounds  (absolute)  pressure  is 
1,182.4  or  (1,182. 4=i8i)=i, 001. 4  above  the  teraperatuie 
of  the  feed  water  (212  deg.  F.).  Hence  the  available  heat 
in  the  exhaust  would  be  1,001  x  .987  =  968.35. 

Before  entering  the  cylinder,  however,  the  steam  at  iSo 
pounds  (absolute)  contained  (1,195 — i8i)=i,oi4  thermal 
units  per  pound  above  the  temperature  (212  deg.  F.)  to  the 
feed  water.  Hence  the  total  loss  due  to  conversion  of  heat 
into  work  is  4}^  per  cent. 

In  addition  to  this  loss  in  the  cylinder  of  the  engine  we 
must  consider  a  further  loss  at  the  boilers  owing  to  the  fact 
that  by  raising  the  pressu[e  we  have  increased  the  temper- 
ature of  the  s'.eain  42  deg. 

►  Now  assume  that  the  increase  of  the  temperature  of 
the  escapinggases  amounts  to  4^  deg.  (and  it  certainly  can 
be  no  greater)  and  allowing  24  pounds  of  air  per  pound  of 
coal,  we  have  42  x  24  x  .238  =  240  thermal  units  lost  per 
pound  of  coal  burned. 

Nov  assuming  that  one  pound  of  coal  evaporates  at  105 
pounds  pressure  (absolute)  8  poundsof  water  which  isequai 
10(11824—181)  X  8  =  8011    thermal  units.     The   loss  at 


the  boilers,  therefore,  may  amount  to  ■  „  "  ■  =  about  3   per 

cent.  Adding  this  to  th3  previous  loss  of  4  ^2  per  cent,  we 
obtain  a  total  loss  of  7.;,  per  cent.  But  this  loss  must  be 
figured  on  a  basis  of  70  pounds  of  water  per  horse  power 
per  hour,  and  hence  when  computed  at  30  pounds  becomes 
17.5  per  cent. 

iTherefore  we  have  practically  obtained  our  work  in  the 
high  pressure  electric  light  engines  at  the  rate  of  five  and 
a  quarter  pounds  per  indicated  horse  power  per  hour,  the 
re  evaporation  during  exhaust,  together  with  the  unbal- 
anced motion  of  the  steam  due  to  eddies,  wire- drawing, 
etc. ,  appearing  again  as  steam  or  useful  heat  in  the  st'"-eet- 
mains. 


This  is  clearly  an  extreme  case,  but  for  this  reason  it 
better  serves  as  an  illustration.  The  percentage  of  steam 
condensed  to  water  through  the  conversion  of  heat  into 
work  during  expansion  would  be  greater  in  cases  i  and  2, 
but  in  these  cases  it  would  hardly  be  necessary  to  consider 
any  possible  extra  loss  at  the  boiler. 

Diagram  D  is  the  representation  of  an  indicator  card 
taken  from  an  engine  operating  under  conditionsof  exces- 
sive back  pressure  similar  to  case  No.  3,  Diagram  A.  The 
back  pressure  in  this  instance  was  about  55  pounds  above 
atmosphere  and  the  initial  pressure  about  130.  The  en- 
gine was  an  automatic  cut-off  type  taken  from  the  sales- 
room of  a  welt-known  engine  builder,  having  been  built 
for  ordinary  duly  and  not  especially  designed  or  altered 
for  work  of  this  unusual  character.  The  engine  was  di- 
rectly belted  to  a  750-light  A.  C  Westinghouse  dynamo, 
which  supplied  current  to  abouf6oo  incandescent  lamps  in 
the  Lenox  Lyceum,  Fifty-ninth  street  and  Madison  avenue. 

The  building  was  wired  throughout  on  the  three-wire 
plan  and'the  converters  were  arranged  two  in  series  with  a 
middle  wire  to  suit  these  conditions.  The  plant  was  sup- 
plied with  electric  meters  and  the  various  station  instru- 
ments, and  represented,  therefore,  on  a  small  scale,  a  cen- 
tral electric  light  station.  The  exhaust  pipe  of  this  engine 
was  directly  connected  with  our  street  mains  where  an  av- 
erage steam  pressure  of  about  55  pounds  was  always  main- 
tained. The  steam  from  the  street  mains  was  used  in 
part  for  operating  elevators  in  apartment  houses,  and  for 
running  engines  and  in  part  for  heating.  If  we  follow  the 
steam  in  its  course  through  the  electric  light  engine,  thence 
through  the  elevator,  engines  and  pumps  and  other  en- 
gines along  the  line  of  the  underground  steam  mains  and 
thence  to  the  radiators  where  condensation  takes  place,  it 
will  be  evident  that  an  economy  is  attained  similar  to  that 
in  a  compound  condensing  engine,  the  electric  light  engines 
playing  the  part  of  the  high  pressure  cylinder,  the  other 
engines  playing  the  part  of  the  low  pressure  cylinder,  and 
the  radiators  taking  the  place  of  the  condenser. 

This  engine  was  operated  under  these  conditions  three 
or  four  evenings  a  week  for  about  a  year,  affording  a  per- 
fectly steady  and  satisfactory  light  from  the  incandescent 
lamps.  The  running  of  the  engine  was  not  attended 
with  any  special  difficulties  a-nd  gave  no  more  care  and  oc- 
casioned no  more  trouble  than  if  exhausting  into  the  at- 
mosphere. On  several  occasions  the  exhaust  of  the  engine 
was  shut  off  from  the  street  mains  and  turned  into  the  at- 
mosphere, the  initial  pressure  being  reduced  at  the  same 
time  to  correspond.  At  other  times  the  leverseof  this 
change  was  effected,  and  the  exhaust  turned  from  the  at- 
mosphere into  the  street  mains  without  in  either  case  pro- 
ducing a  noteworthy  fluctuation  in  the  light  from  the  in- 
candescent lamps. 

The  gross  revenue  to  be  derived  from  the  sale  of  steam 
for  the  heating  of  buildings  may  be  estimated  at  from  $2. 50 
to  !J;5.oo  per  thousand  cubic  feet  of  space  heated  per  season. 
The  amount  of  heating  to  be  obtained  per  mile  of 
street  mains  will  evidently  vary  very  much  according  to 
locality  and  in  the  dozen  or  more  district  steam  companies, 
it  is  interesting  to  note  what  this  variation  is.  In  smaller 
towns  where  systems  of  underground  steam  distribution 
exist,  the  space  heated  seems  to  vary  from  1,000,000  to 
2,000,000  cubic  feet  per  mile  of  street  main  and  in  the  case 
of  a  larger  city  reaches  5,000,000,  and  in  the  city  of  New 
York  exceeds  15,000,000. 


The  cost  of  plant  (which-in  these  figures  includes  boiler- 
house  and  boilers),  varies  from  $20,000  to  $30,000  per 
mile  and  in  one  instance  reaches  $50,coo. 

In  New  York  City  the  cost  very  much  exceeds  these 
figures,  owing  in  part  to  the  difficulties  encountered  and  in 
part  to  !he  fact  that  the  street  mains  were  laid  with  a  view 
to  supply  steam  for  power.  In  the  New  York  plant  the 
pressure  of  sleam  in  street  mains  is  above  So  pounds,  and 
furnishw  a  supply  to  over  500  engines,  and  requires  for 
this  purpose  in  tho  summer  time  about  250  tons  of  coal 
daily,  and  including  heating  reaches   500   daily  in  winter. 
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The  cost  of  pfant  is  greater  in  cases  where  steam  is  fur- 
nished for  power  es  well  as  for  heating.  The  actual  cost 
of  a  district  steam  plant,  where  the  business  is  confined  to 
heating  alone,  seems  to  vary  from  §10  to  $20  per 
1,000  cubic  feet  of  space  heated.  Here  again  this  cost 
includes  boiler-house  and  boilers. 

In  order  to  make  it  clear  beyond  dispute  that  the  busi- 
ness of  a  district  steam  company  can  be  added  to  that  of 
an  electric  lighting  company  without  prejudice  to  the  latter, 
two  points  only  need  be  established.  First,  the  possibility 
of  utilizing  the  exhaust  of  electric  light  engines  without 
detriment  to  the  light,  and  without  introducing  any  serious 
complications  or  expense  in  the  management  of  the  station. 
,  Second,  the  certainty  of  an  extra  revenue,  the  net  profits  of 
which  will  equal  or  exceed  the  profits  from  the  lighting 
plant  for  equal  amounts  of  money  invested.  I  have  already 
touched  upon  both  of  these  points  and  need,  I  think,  only 
refer  to  the  prsctical  working  of  the  combined  system  at 
the  sSth  street  station  of  the  New  York  Steam  company, 
where  the  back  pressure  of  the  engine  was  55  pounds  (with 
no  inconvenience  and'wiih  no  extra  expense,  save  an  almost 
indeterminate  increased  consumption  of  fuel)  to  prove  that 
with  a  back  pressure  of  only  1 5  pounds  a  practical  mechani- 
cal success  is  assured.  Of  course  to  get  the  same  power 
from  Che  engines,  it  would  be  necessary  unless  previously 
running  with  a  light  load  to  increase  the  initial  pressure  15 
pounds  or  to  the  same  extent  that  the  back  pressure  is  in- 
creased The  effect  of  this,  as  I  have  shown,  will  be 
merely  to  pass  a  little  more  steam  through  the  engine  per 
horse-power  which  ordinal  ily  would  be  a  bad  practice  and  a 
waste  of  fuel,  but  when  distributed  and  sold  for  heating 
purposes  has  nearly  the  value  of  live  steam  taken  direct 
from  the  boiler.  There  would  be  rimes  of  course  when  the 
demand  for  heating  would  be  slight  and  when  therefore  it 
would  be  more  economical  to  use  a  free  exhaust,  or  whers 
there  were  several  engines  to  have  only  a  portion  of  them 
deliver  their  e.^hauU  into  the  street  mains.  The  experimenis 
of  the  New  York  Steam  company,  previously  cited,  showed 
that  the  engines  could  easily  be  shifted  from  one  exhaust 
pressure  to  the  other  without  detriment  to  the  light,  and  -t 
therefore  be  easily  possible  to  secure  at  all  times  a  mas 


mum  of  economy  which  a  combined  system  would  permit. 
So  far  as  profits  and  dividends  are  concerned  a  very  con- 
siderable saving  would  follow  by  the  mere  union  of  the  two 
interests  without  even  taking  into  account  the  value  of  the 
exhaust  steam.  Since,  however,  so  much  is  dependent  upon 
local  conditions  it  is  impossible  to  give  figures  which  would 
apply  to  anything  more  than  a  hjpothetical  case.  The 
amount  of  heat  lost  by  radiation  from  the  pipes  of  the 
New  York  Steam  company  showed  the  loss  to  be  about  3 
per  cent,  of  the  canning  capacity  of  the  pipes.  It  may  be 
well  to  add  here  as  having  a  most  important  bearing  on  the 
profitableness  of  such  an  investment  some  of  the  details  of 
the  cost  of  underground  steam  work.  The  sizes  of  pipe 
most  common  in  practice  are  those  having  diameters  of  4 
in,,  6  in  ,  8  in.  and  10  inches,  the  carrying  capacity  of 
which  with  steam  llowing  with  an  initial  head  of  15  pounds, 
are  respectively  about  50-horse  power,  150-horse  power, 
300  horsepower  and  600  horsepower.  The  cost  of  the 
underground  conslruclion,  which  includes  valves  and  the 
special  appliances  such  as  variators,  service  boxes,  anchor- 
ages, insulation,  etc.,  may  be  roughly  estimated  at  $7.50 
per  foot  for  the  10  inch,  $6,00  for  the  8  inch,  $4.50  for  6 
inch  and  $3.50  for  the  4  inch.  In  many  instances  where 
farge  buildings  adjoin  the  lighting  station,  many  of  the 
appliances  may  be  omitted  and  much  of  the  expense  spared 
which  must  usually  be  counted  in  the  cost  of  long  distance 
work. 

The  average  price  received  for  steam  from  the  aggregate 
of  consumers  large  and  small  is  somewhat  more  than  double 
the  cost  of  producing  the  steam  at  the  boiler  house.  This 
average  price  is  one  willingly  paid  by  the  consumer,  owing 
to  the  saving. in  cost  of  labor  and  lo  the  many  conveniences 
and  advantages  lo  be  derived  from  having  steam  on  tap 
like  gas  and  water.  Out  of  these  gross  earnings,  which 
exceed  50  per  cent,  of  the  receipts,  there  must  be  sub- 
tracted the  cost  of  maintaining  the  street  system,  leaving  a 
balance  applicable  cither  for  dividends,  improvements  or 
new  constructions,  or  as  often  is  the  case  in  new  enterprises 
this  balance  must  be  expended  in  reconstruction  made 
necessary  through  defects  arising  from  tack  of  experience 
at  the  start. 

The  entire  annual  gross  receipts  of  a  plant  are,  of  course, 
limited  by  the  carrying  capacity  of  the  pipes  and  may  be 
estimated  at  about  40  per  cent,  of  the  cost  of  construction, 
and  therefore  net  earnings  of  25  per  cent,  will  permit  of 
10  per  cent,  dividends.  Since  the  cost  of  steam  amounts  to 
fifty  per  cent,  of  gross  receipts,  it  is  evident  that  if  one- 
half  of  the  steam  sold  for  heating  can  be  obtained  from 
engine  exhaust  the  saving  effected  in  this  way  alone  will 
amount  to  enough  to  pay  a  ten  per  cent,  dividend. 

In  this  paper  I  have  attempted  to  show  the  complete 
practical  and  commeicial  feasibility  of  combining  a  system 


of  steam  distribution  from  a  central  station  with  an  electric 
light  plant  in  a  manner  to  utilize  the  exhaust. 

I  have  given  data  that  will  assist  in  investigating  the 
value  of  the  plan  in  any  locality  where  heating  by  steam 
could  be  introduced,  but  have  purposely  omitted  to  give  any 
description  or  details  of  mechanical  appliances  and  con- 
struction of  underground  steam  work,  as  it  seemed  to  me 
that  the  more  important  issue  for  discussion  was  the  ques- 
tion: What  has  the  distribution  of  steam  from  a  central 
station  to  do  with  electric  lighting? 

Discussion. 

Dr.  R.  H.  Bishop;  It  may  be  said  that  the  combina- 
tion proposed,  the  use  of  exhaust  steam  from  electric 
plants,  is  of  a  few  years'  development  only,  for  the  reason 
that  electrical  plants  themselves  are  of  verj'  modern  origin. 
The  especial  subject  before  you  now  is  the  practicability  of 
electrical  and  steam  combinations.  Your  attention  has 
been  especially  called  to  the  utilization  of  exhaust  steam 
fro'm  your  engine  and  the  natural  inquiry  is  as  to  its  effect 
upon  your  engines  and  boilers  through  back  pressure. 
The  author  of  the  paper  just  presented  has  shown  that 
there  is  no  theoretical  reason  why  this  cannot  be  done  and 
supplements  his  reasoning  with  reports  of  his  own  practi- 
cal experience,  and  to  those  I  am  pleased  to  add  reports  of 
others'  experience.  The  American  District  Steam  com- 
pany constructed  a  short  line  of  street  mains  in  the  fall  of 
18S9  for  the  Edison  Electric  Light  compauy  in  Kansas 
City-  In  the  fall  of  the  same  year  the  Ottumwa,  Iowa, 
Railway,  Electric  &  Steam  company,  in  addition  to  exten- 
sive street  railway  and  electric  lighting  plants  had  over 
two  miles  of  street  mains  constructed  to  work  in  connection 
with  their  other  interests. 

Another  illustration  of  this  use  of  exhaust  steam  can  be 
quoted  from  the  Springfield  Electric  company.  This  pipe 
was  laid  last  fall.  The  steam  is  delivered  through  nearly 
2,000 feet  of  mains  at  two  and  three  pounds'  backpressure. 
The  company  are  so  pleased  with  this  saving  of  exhaust  steam 
that  they  propose  an  extension  of  the  mains  the  coming 
season. 

Another  similar  undertaking  was  made  by  the  Duluth 
company  last  fall.  I  had  not  seen  them  to  obtain  details. 
There  is  another  plant  at  Chester,  Pennsylvania. 

Thus  far  we  have  viewed  this  exhaust  steam  as  a  by- 
product— that  is  purely  as  referring  to  electric  light  plants. 
But  may  we  not  hereafter  refer  to  it  as  the  original  commod- 
ity? You  buy  real  estate,  erect  buildings  and  boilers, 
lay  railroad  tracks,  equip  with  motors  and  cars,  buy  coal 
and  water,  employ  a  force  of  men;  vet  it  is  all  a  useless 
aggregation  until  you  fire  up  the  boilers.  By  combustion 
of  fuel  and  absorption  of  the  heat  units  of  water,  we  load 
this  water  with  the  full  value  of  our  product,  and  do  you 
utilize  all  by  former  methods?  That  is  your  important 
question.  I  believe  it  is  conceded  that  the  average  engine 
makes  use  of  only  about  ten  per  cent,  of  the  heat  absorbed. 
The  balance  has  heretofore  made  its  escape.  Like  the 
compound  engine  to  which  Mr.  Prentiss  makes  comparison 
we  propose  to  exact  further  duties  from  this  power  which 
we  can  if  we  turn  it  into  the  street  main  and  heat  our 
buildings  as  well  as  light  them  so  that  when  the  water  be- 
comes water  again  it  has  contributed  its  full  value  of  heat 
absorbed  to  the  investment. 

You  naturally  ask  about  how  much  value  has  this  steam. 
An  approximate  answer  may  be  given  by  stating  that  each 
hundred  horse  power  of-  boilers  steaming  at  twenty  to 
twenty-five  pounds'  pressure  has  a  capacity  for  heating  one 
million  five  hundred  thousand  cubic  feet  of  space.  This 
is  the  maximum.  The  minimum  figure,  allowing  for  all 
absorption  of  heat  by  engines  is  one  million  cubic  feet  for 
each  one  hundred  horse  power. 

Another  important  question  in  connection  with  this  gen- 
eral subject  is  that  the  earnings  from  electric  light  plants 
is  confined  from  six  to  eight  hours  out  of  each  twenty- four. 
The  balance  of  the  lime  the  boilers  and  men  are  compara- 
tively idle.  Instead  then  of  banking  your  fire  from  sixteen 
to  eighteen  hours  waiting  for  the  lime  to  come  to  com- 
mence earning  again,  keep  all  steadily  at  work  at  low 
pressure  supplying  heat.  It  costs  but  little  more  to  run 
the  boilers,  engines  and  other  machinery  lying  still  at  fif 
teen  or  twenty  pounds  than  to  bank  the  fires  and  hold 
them  at  the  higher  pressure  without  use.  The  heaviest 
load  in  heating  is  during  the  hours  that  the  electric  work 
is  lightest. 

This  whole  subject  is  finally  reduced  to  this  suggestion: 
.\dd  the  steam  heating  to  your  other  industries  that  you 
may  get  all  that  is  possible  out  of  your  plant  by  working 
twenty-four  instead  of  six  or  eight  hours,  and  especially  to 
get  out  of  your  steam  all  the  value  that  it  contains  instead 
of  being  satisfied  with  a  small  percentage  only.  These  are 
the  fundamental  principles  of  success  in  any  business.  Is  it 
not  apparent  that  this  subject  has  something  to  do  with 
electric  lighting? 

A.  L.  Il)K:  Last  fall  we  put  in  about  two  thousand  feet 
of  main,  about  one-third  of  eight  inch,  the  balance  six  inch. 
Our  station  is  favorably  located  in  the  central  business 
portion,  and  we  conceived  the  idea  of  selling  our  exhaust 
steam.  We  have  a  five-year  contract  for  furnishing  power 
for  an  electric  railway.  At  present  they  are  running  ten 
cars.  VVe  also  run  a  motor  circuit  that  is  now  using  about 
fifty  horse  power.  We  made  a  contract  with  seven  store 
buildings  to  heat  them  for  five  years  with  exhaust  steam  at 
a  price  averaging  about  two  hundred  dollars  a  year.  The 
buildings  contain  about  100,000  cubic  feet  of  space  each. 
We  did  not  contract  for  any  more  at  that  time  because  we 
wanted  to  be  sure  to  have  sufiicient  exhaust  steam  to  sup- 
ply them.  We  have  now  given  about  four  months'  service 
which  haa  been  very  satisf.ictor'y  in  every  respect,  heating 
the  buildings  satisfactorily  in  the  coldest  weather.  We 
never  have  exceeded  four  pounds'  back  pressure.  Ordina- 
rily we  carry  two  pounds  back  pressure,  and  the  gauge 
shows  a  reduction  of  about  one  pound  at  the  extreme  end 
of  the  mains.  We  estimate  that  the  expense  of  furnishing 
this  exhaust  steam  is  trifling.  We  do  not  notice  any  dif- 
ference in  the  consumption  of  coal  required,  and  wc  now 
find  that  with  the  surface  exhaust  steam  we  do  not  utilize 
over  half.     Next  summer  wc  expect  lo   add   about  a  thou- 


sand feet  more  main.  We  think  our  present  steam  will  be 
sufficient  to  double  our  capacity.  We  estimate  that  the  re- 
ceipts we  get  from  steam  are  about  one-half  profit.  It 
does  not  require  any  additional  attendance.  It  is  simply 
the  interest  on  the  investment  on  the  plant,  and  the  slight 
additional  fuel  it  requires. 

Ralph  W.  Pope:  In  connection  with  this  subject  it  is 
interesting  to.  note  that  it  is  a  reversal  of  the  proposition 
that  was  made  by  the  New  York  Steam  company  some  six 
or  seven  years  ago  to  utilize  their  waste  steam  at  night  for 
electric  lighting — I  think  in  connection  with  the  Parker 
system.  I  never  heard  anything  more  of  it,  excepting  that 
it  was  a  newspaper  statement  in  which  they  gave  interviews 
with  steam  heating  people,  and  some  others,  as  to  the 
practicability  of  it. 

John  A.  Seely:  I  would  like  to  ask  if  in  utilizing  this 
exhaust  steam  whether  the  exhaust  is  confined  to  a  boiler 
or  cylinder  before  it  is  forced  out  into  the  main;  also 
whether  the  mains  are  inclosed  in  any  special  jacket  to 
prevent  the  steam  from  escaping  or  expansion  of  joints  of 
any  kind — whether  they  have  had  any  trouble  whatever. 

Dr.  Bishop:  The  connection  is  made  direct  with  the 
exhaust  pipe — no  drum,  simply  a  continuation  of  the  street 
main.     The  exhaust  pipe  goes  direct  into  the  main 

There  is  a  very  elaborate  system  of  covering,  of  pro- 
tection against  condensation,  and  a  provision  made  for 
expansion  and  contraction  of  iron.  It  is  known  as  the 
Holley  system.  The  drawings  I  can  show  you  at  any 
time.  This  point  is  only  attained  by  having  accomplished 
those  two  points — not  losing  our  steam  by  condensation, 
and  being  able  to  control  the  iron  under  expansion  and 
contraction.  I  say  it  is  known  as  the  Holley  system,  which 
I  shall  be  glad,  whenever  you  wish  to  see  it,  to  show  to 
you. 

The  President:  The  next  paper  on  the  list  on  the 
Municipal  Control  of  Electric  Railroads  has  not  been  pre- 
sented. Following  that  is  the  report  of  the  Committee  on 
National  Insurance  Rules. 

Mr.  FR.A.NCISC0:  The  committee  has  accomplished 
nothing,  and  it  has  consequently  nothing  to  say. 

The  committee  was  discharged. 

The  President:  I  recommend  that  a  standing  com- 
mittee be  appointed  to  formulate,  and  from  time  to  time, 
revise  acode  of  instruction  to  be  known  and  published  as 
instructions  for  the  safe  and  economical  wiring  of  s'.reets 
and  buildings  for  the  service  of  electric  light  and  power, 
and  for  the  proper  inspection  and  maintenance  of  the  same. 
The  recommendation  was  approved,  and  the  chair  was  au- 
thorized lo  appoint  the  committee. 

The  convention  then  adjourned  until  Wednesday,  at  10 

A.  M. 

Wednesday's  Proceedings. 

The  convention  was  called  to  order  by  the  president  at 
ii;io  A.  M. 

The  President:  It  seems  eminently  proper  that  we 
should  pause  a  moment  in  our  advancing  course,  like  a 
traveler  ascending  a  mountain  side,  to  look  back  upon  the 
path  he  has  already  traversed.  There  will  be  many  things 
of  interest,  and  many  things  to  remember  that  are  gay  and 
some  that  are  sad.  for  they  are  not  all  with  us  who  started 
out  in  the  morning  of  our  work. 

There  are  those  here  who  represent  the  ocean  cable  and 
the  overland  telegraph  and  telephone,  n-hich  has  enabled 
two  continents  to  converse  together,  the  inhabitants  to  hold 
familiar  intercourse  with  each  other;  those  who  witnessed 
the  first  division  of  the  electric  current  and  saw  the  glow  of 
the  infant  incandescent  lamp:  those  who  witnessed  the  first 
uncertain  sputter  and  flare  of  the  arc  lamp  in  its  early  state; 
those  who  by  their  energy  and  perseverance  have  dotted 
the  country  all  over  with  the  little  stars  of  the  incandes- 
cent or  vacuum  lamp  and  the  sun-like  brilliancy  of  the 
arc  light,  until  they  vie  with  the  firmanent  above  us  The 
transmission  of  this  mysterious  energy  by  the  hundreds  of 
horse  power  over  a  little  conductor  no  larger  than  our 
grandmother's  knitting  needle,  to  revolve  the  wheels  of  our 
industrial  establishments,  and  propel  in  a!l  directions  ve- 
hicles for  the  transportation  of  passengers  and  freight. 

These  are  only  a  fe^v  of  the  triumphs  which  have  at- 
tended the  development  of  the  industry  which  wc  repre- 
sent, but  it  is  not  my  desire  lo  entrench  upon  the  time 
which  belongs  to  you.  I  wish,  however,  to  relate  a  single 
instance  of  my  experience.  One  of  the  first  duties  which 
came  to  me  as  manager  of  the  Narraganseetl  Electric  J  ,ight- 
ing  company  was  the  laying  out  of  a  new  circuit. 

When  I  first  came  into  the  Narragansclt  company,  six 
years  ago,  Mr.  Thomas  had  just  been  appointed  superin- 
tendent and  the  first  duty  we  had  was  to  lay  out  a  new 
circuit  within  two  or  three  days  after  we  came  together. 
He  was  somewhat  new  to  the  business  and  I  myself  but 
little  acquainted  with  it.  Wc  thought  we  would  draw  it 
out  on  paper,  and  we  looked  down  this  street  and  back 
again  into  this  building  and  out  again  and  it  was  a  very 
crooked  affair,  and  I  said;  "Thomas,  this  will  never  do. 
We  know  electricity  is  not  goingaround  those  corners;  it  is 
going  to  fly  right  off  the  angle  of  the  wire,  straight  to  the 
ground  and  go  into  the  buildings."  He  said,  "No;  when  I 
was  working  for  the  burglar  alarm  system  we  used  to  coil  the 
wire  on  a  pencil  and  I  think  the  idea  was  to  give  it  a  whirl- 
ing motion  so  that  it  would  go  around  these  corners."  So 
we  put  out  the  circuit  crooked  and  it  worked  ever  since. 

Judge  Armstrong  read  the  letters  of  regret  from  11.  IL 
IJigclow.  Worcester;  Charies  F.  Brush.  Cleveland;  Cyrus 
W.  Field,  New  York;  Norviii  Green,  New  York;  George 
G.  Ward,  New  York;  .\lexandcr  Graham  Hell,  Washing- 
ton: and  Prof.  Cross  of  Boston. 

The  Telegraph  and  Tei.epiionk. 
Mk.  Lockwood:  It  seems  to  mc  in  order  at  the  outset 
of  my  remarks  that  I  should  offer  what  the  newspapers 
call  a  word  of  "personal  explanation."  I  never  h.ivc  been 
fond  of  following  fashions,  or  I  think  I  should  h.ive  written 
a  letter.  I  did  not  know  until  my  arrival  here  that  Dr. 
Norvin  Green  had  not  been  able  to  appear.  I  knew  that 
Prof.  Hell  had  been  unavoidably  detained  in  Washington, 
Wc  have  it  on  no  less  authority  than  the  immortal  Sh.ikc- 
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speare,  that  "imperial  Ceesar,  dead,  and  turned  to  clay, 
may  stop  a  hole  to  keep  the  wind  away."  This  quality  I 
apprehend  is  the  only  one  which  Caesar  and  I  share;  that 
is  the  only  parallel  between  us. 

The  telegraph  of  to  day  is  about  fifty-five  years  old. 
Prior  to  that  there  were  numerous  conceptions,  numerous 
imaginative  notions,  but  nothing  practical.  Almost  from 
the  earliest  years  of  the  Christian  era,  or,  at  all  events, 
dating  far  back  in  the  Middle  Ages,  there  has  been  a  con- 
ceptioQ  prevading  the  literary  portion  of  mankind,  of  what 
I  may  call  the  imaginative  telegraph.  This  appears  first 
in  a  Latin  book  written  by  a  monk,  and  the  conception 
briefly  stated  is  that  of  two  needles  poised  upon  pivots  and 
pointing  to  the  periphery  of  a  circle  around  which  there 
were  depicted  the  letters  of  the  alphabet.  It  was  said  that 
if  these  two  needles,  which  were  of  iron,  were  rubbed  upon 
the  same  loadstone  that  two  friends  might  then  take  them 
and  travel  in  opposite  directions,  and  at  stated  times  if  wish- 
ing to  communicate  with  each  other  one  of  them  by 
pointing  the  needle  to  the  various  letters  of  the  alphabet, 
the  needle  in  the  hands  of  the  other  one  would  promptly 
respond  and  point  to  the  same  letters,  and  by  that  means 
conversation  between  the  friends  could  be  readily  carried 
on. 

This  I  believe  was  the  first  imagination  of  what  has 
since  proved  a  grand  reality, — the  dial  telegraph.  It  has 
formed  the  subject  of  story  and  song.  Joseph  Addison 
speaks  of  it  in  his  essays,  and  our  old  friend  Galileo,  who,  al* 
though  an  ardent  philosopher  and  agreat  scientist,  was  also 
a  keen  man  of  business,  tells  us  in  one  of  his  stories  that  a 
certain  man  came  to  him  and  offered  to  sell  him  such  a 
thing,  and  he  said  "I  do  not  care  to  buy  it  until  I  have 
first  tried  it  to  see  whether  it  will  work."  The  person 
then  declined  to  put  it  to  a  test,  and  Galileo  said  to  him 
"I  do  not  care  to  go  into  the  uttermost  parts  of  Muscovy 
simply  to  try  an  invention  I  know  will  not  work,"  and  he 
asked  him  to  sit  down  with  him  on  a  sofa  and  see  if  it 
would  work,  because  he  knew  if  it  would  not  work  for  a 
short  distance  it  would  not  work  for  a  long  one. 

As  years  rolled  on  electricity  came  to  the  front,  and  it 
was  seen  the  only  way  by  which  intelligence  could  be  sent 
for  a  long  distance  was  through  its  agency.  Before  the 
right  plan  came  to  the  front  several  hundred  wrong  plans 
naturally  came  there.  But  had  it  not  been  for  the  inven- 
tion, in  the  beginning  of  this  century  of  the  voltaic  pile  I 
do  not  think  we  should  have  seen  the  electric  telegraph, 
because  that  was  the  early  beginning  of  magnetic  electro  in- 
duction, and  if  we  had  not  had  the  pile  we  certainly  should 
not  have  had  the  dynamo. 

But  after  that,  in  iSig,  another  real  advance  was  made, 
another  advance  which  magnetic  applications  of  all  kinds 
and  to  which  voltaic  electricity  owes  its  industrial  applica- 
tion, was  made.  This  was  the  discovery  in  1819  by  the 
Danish  professor,  Osrstedt,  of  the  missing  link  between 
electricity  and  magnetism.  I  do  not  hazard  anything  when 
I  say  that  to  that  one  discovery  everything  that  we  no.v  do 
by  electricity  is  due,  except  perhaps,  what  I  think  are 
the  neglected  arts  of  electro-plating  and  electro-typing; 
since,  as  early  as  1832,  at  least,  our  own  Professor  Morse, 
whom  some  of  us  have  seen,  and  whom  all  of  us  have  heard 
of,  conceived  when  he  saw  and  witnessed  the  operation  of 
electro  magnets,  that  the  electro-magnet  was  the  means 
through  which  electrical  communication  was  to  be  devised. 
He  came,  he  saw,  but  he  did  not  conquer  for  at  least  five 
years  from  that  time.  In  1837  his  first  model  was  mide, 
which  by  1842  was  put  into  practice.  The  early  line,  as 
many  of  us  know,  was  from  Washington  to  Baltimore. 
The  first  message,  which  was  sent  by  the  daughter  of 
Commissioner  of  Patents  Ellsworth,  was:  'What  hath 
God  wrought . "  From  that  line  nearly  every  line  in 
foreign  countries  has  proceeded.  In  this  country  we  are 
apt  to  state  that  Morse  is  the  inventor  of  the  telegraph. 
We  should  say  that  he  was  the  inventor  of  the  electro- 
magnetic telegraph. 

From  those  small  beginnings  what  has  arisen  ?  This 
country  is  covered  with  lines  from  side  to  side  and  from  one 
end  to  the  other.  The  entire  civilized  world  is  covered 
with  electric  wire.  The  continents  are  linked  by  under- 
water cables.  To-day  the  business  man  conducts  his  busi- 
ness by  electricity. 

I  would  have  liked  that  the  ancient  chronologist,  the 
great  ?age  of  telegraphy  to-day,  the  man  who  stood  by 
Morse  in  his  earlier  years,  J.  D.  Reid,  was  here.  His  name 
was  brought  to  my  memory  by  the  incident  which  your 
president  has  related  of  the  electrician  who  persisted  in 
winding  his  wire  around  a  pencil  to  overcome  certain  de- 
lects. I  was  reminded  by  that  of  the  great  faith  which 
some  of  the  early  superintendents  had  in  Reid.  It  ap- 
pears that  he  had  always  been  accustomed  to  roll  up  his 
record  at  the  end  of  directors'  meetings,  but  one  eventful 
meeting  he  was  absent.  Mr.  Swayne  presided  over  that 
meeting,  and  at  its  close  the  secretary  pro  lem.  proceeded 
to  fold  up  his  records,  when  Swayne  grasped  him  by  the 
arm  and  said  :  "Stop,  Reid  never  does  that;  Reid  always 
rolls  them."  And  the  records  were  rolled.  It  is  very  dif- 
ficult for  me  to  speak  at  length  upon  this  subject;  but  I 
should  not  do  you  or  myself  justice  were  I  not  to  mention, 
for  a  moment,  one  or  two  of  the  later  inventions  which 
have  made  the  telegraph  what  it  is.  If  I  should  neglect  to 
speak  of  the  various  methods  of  mulliple.'t  telegraphy,  of 
the  duplex  telegraphy,  originrited,  1  think,  in  the  first 
place  by  Dr.  Gentil,  of  Germany,  persevered  in  and  at  last 
perfected  and  made  a  practical  agent  of  civilization  by  our 
own  J.  ]}.  Stearns,  a  Boston  man,  I  should  feel  that  I  had 
neglected  my  duty.  Just  about  six  months  before  Stc;i'-ns 
did  make  it  practical,  one  of  the  ablest  electrical  historians 
of  Great  Hritain  wrote  a  very  capable,  able  and  inlclligcnt 
text  book  of  electricity  as  applied  to  the  telegraph.  The 
first  part  was  composed  of  history,  the  second  part  of  dts 
criptions  and  of  apparatus,  but  one  of  the  most  remarkable 
things  in  that  book,  and  one  of  the  statements  which  will 
make  thai  book  immortal,  is  this.  After  describing  the 
various  methods,  he  said:  "But  all  these  things  are  sim- 
ply scries  of  electrical  gymnastics,  but  which  will  never 
come  to  any  practical  account."  Six  months  after  Lh.at  the 
duplex  was  working  on  the  lines  of  the  I'Vanklin  Telegraph 


company  in  the  United  States  and  making  that  company  a 
formidable  rival  of  the  Western  Union.  A  very  little 
while  after  that  it  was  seen  that  if  it  were  possible  to  send 
two  messeges  in  the  same  direction  over  the  same  wire,  if 
it  were  possible,  as  it  had  proved  to  be,  to  send  two  mes- 
sages in  opposite  directions,  it  might  then  be  possible,  as  a 
third  stage,  to  put  the  two  together  and  make  a  quadruplex. 
This  was  demonstrated  by  Oliver  Heaviside,  in  England, 
and  was  put  in  practice  by  Mr.  Edison  and  Mr  Prescotton 
the  Western  Union  lines.  It  was  seen  that  the  Morse 
telegraph— the  manual  operation  of  the  Morse  key — took  up 
a  great  deal  more  time  than  was  necessary,  and  that  a  wire 
was  capable  of  a  great  many  signals  in  a  given  unit  of  time, 
more  than  the  individual  arm  was  capable  of  sending  upon 
it;  and  one  or  two  men  argue  that  if  this  be  so  we  may 
cut  up  the  ends  of  our  wire  into  perhaps,  four,  eight, 
twelve,  sixteen  different  branches,  and'  each  branch 
should  have  possession  of  the  entire  main  line  for  its  indi- 
vidual moment.  Then  as  the  operator  on  each  branch 
could  send  up  to  a  certain  rate,  if  we  did  not  have  a  larger 
number  of  branches  than  the  aggregate  number  of  pulsa- 
tions which  all  the  operators  were  capable  of  sending,  it 
might  be  possible  in  that  way  to  send  a  large  number  of 
messages  in  either  direction  upon  the  same  wire.  The 
great  difficulty  was  that  it  was  not  easy  to  make  the  moving 
end  of  the  main  line  at  the  two  terminal  stations  move 
synchronously  with  each  other;  they  had  a  habit  of  running 
one  a  little  faster  and  the  other  a  little  slower,  and  very 
soon  the  two  operators  were  working  with  people  with 
whom  they  had  no  concern.  And  so  the  great  point  for 
the  inventor  was  to  keep  the  main  lines  in  synchron- 
ism. This  was  practically  done  by  a  man  who  had  grown 
up  as  a  telegraph  operator,  Patrick  B.  Delany,  Providence 
is  the  place  where  of  all  others  I  should  speak  of  this, 
because  for  a  long  time  the  practical  line  worked  upon 
those  principles  was  operated  between  Providence  and 
Boston, 

The  British  government  has,  as  you  know,  control  of 
its  telegraph  system.  They  like  to  stick  to  the  old  ways 
over  there,  perhaps,  more  than  we  do  in  America,  and  yet 
that  conservative  government  has  seen  fit  to  purchase  the 
Delany  invention,  and  I  saw  it  in  operation  last  summer, 
when  six  messages  were  being  sent  over  one  line;  and  the 
British  government  is  satisfied  with  it.  and  it  is  doing  ex- 
cellent work  there,  side  by  side  with  the  Wheatstone  auto 
matic. 

I  do  not  feel  that  I  have  done  justice  to  the  telegraph. 
I  am,  however,  a  little  more  at  home  upon  the  next  branch 
of  my  subject — the  telephone.  Sir  David  Brewster,  one 
of  the  greatest  scientific  men  of  a  scientific  age,  and  who 
died  about  twenty-four  years  ago.  was  a  Scotchman  who  for 
many  years  was  at  the  head  of  scientific  circles  in  England. 
More  than  once  he  was  president  of  the  British  association. 
He  wrote  a  book  some  time  between  1830  and  1S40  entitled 
"Letters  on  Natural  Magic,"  and  he  closes  a  chapter  de- 
voted to  automatic  talking  machines  by  saying  "We  have 
no  doubt  that  before  another  century  is  completed  a  talking 
and  a  singing  machine  will  be  numbered  among  the  con- 
quests of  science." 

That  book  is  most  interesting  and  was  published  in 
1S32.  It  is  not  an  easy  book  to  get,  but  I  had  reason  to 
believe  that  I  should  discover  there  what  I  did  discover, 
namely,  a  chapter  on  talking  machines.  It  is  at  least  two 
hundred  years  since  talking  machines  have  been  in  exper- 
imental use — I  mean  automatic  concerns,  which  could  be 
made  to  utter  certain  words,  usually  of  a  very  low  order; 
something  like  the  words  uttered  by  the  phonograph  dolls; 
and  if  you  knew  what  those  machines  were  going  to  say  it 
sounded  wonderfully  like.  They  could  say  "Papa"  and 
"Mamma"  and  usually  their  vocabulary  ended  there. 
Whatever  words  those  machines  were  constructed  to  make 
those  words  they  would  make,  and  the  mechanism  was  of 
a  most  complicated  character  because  their  makers  assumed 
that  to  copy  vocal  articulation  they  must  necessarily  copy 
the  entire  human  mechanism,  including  the  month,  the 
larnyx,  the  wind  pipe,  and  so  forth.  I  have  often  won- 
dered that  some  time  in  reality  some  one  has  not  tried  to  do 
what  Frankenstein  tried  in  story  to  do,  make  an  entire 
human  being.  You  know,  he  did  construct  a  human 
being,  but  he  couldn't  make  it  the  right  size  because  he 
could  not  work  on  a  sufficiently  small  scale,  and  when  he 
got  it  built  it  was  such  a  terrible  thing  that  it  frightened 
him  and  became  the  grief  of  his  life. 

Justice  Sprague,  one  of  the  great  lights  of  the  legal  pro 
fession,  gave  utterance  to  the  following  statements: 
"Prophecy  after  the  event  is  easy  prophecy,"  but  this 
was  prophecy  before  the  event  and  is  realized.  Sir  David 
Brewster's  prophecy  was  not  after  the  event,  and  it  was 
not  easy,  but  it  was  mide  by  a  man  of  science  through  the 
faith  that  was  in  him  generated  from  what  he  had  seen  and 
from  what  he  knew  of  scientific  laws.  At  the  time  when 
Brewster  spoke  certain  automatic  machines  had  from 
time  to  time  been  made  which  laboriously  imitating  in 
their  construction  the  human  vocal  organs  were  able  to  re- 
peat one  or  two  words;  but  the  machine  which  realized 
his  prophecy  employs  as  its  talking  organ  simply  a  little 
disc  of  metal.  In  the  telephone  a  double  problem  was 
solved,  which  was,  first,  how  to  make  a  metal  plate  copy 
the  motions  of  all  complex  organs  of  speech ;  and, 
secondly,  how  to  make  that  one  plate  talk  by  electricity 
when  that  electricity  was  applied  at  a  distance.  In  other 
words,  if  the  person  should  bz  talking  here,  how  shall  he 
make  an  iron  plate  copy  his  talk  somewhere  else  and  re- 
produce it  ?  'I'hcre  was  one  man  of  all  the  world  fiited  by 
education  to  do  it,  and  that  was  Alexander  Graham  Bell, 
because  his  father  had  from  the  earliest  infancy  of  the 
younger  man  been  a  professor  of  visible  speech,  llis  pro- 
fession was  to  teach  dumb  people  to  talk,  and  the  younger 
man  followed  in  his  father's  profession  ;  and  it  was  that 
profession  which  led  him  to  teach  a  tlumb  girl  in 
Cambridge  to  tilk  ;  and  it  w.^s  that  profession  which  led 
him  into  the  way  to  make  iron  plates  talk,  which  was,  as 
Sir  \Vm.  Thomson  puts  it,  into  classical  language  later 
on,  that  ifwc  would  make  anythingtalk  atadistance.  if  we 
would  transmit  speech  electrically,  we  have  to  realize  "the 
mathematical  conception  that  11  electricity  is  to  convey  all 


the  delicacies  of  quality  which  distinguish  articulate 
speech  the  strength  of  its  current  must  vary  continuously, 
and  as  nearly  as  may  be  in  simple  proportion  to  the  velocity 
of  a  particle  of  air  engaged  in  constituting  the  sounds.'' 

That  was  the  underlying  discovery  which  made  the  tele- 
phone a  reality,  just  as  the  invention  of  the  condensation 
of  steam  by  Watt  made  the  steam  engine  a  reality. 

Prior  to  iSyCwe  had  not  many  industrial  applications  of 
electricity.  Probably  eighty  per  cent,  of  the  persons  inter- 
ested in  it  were  engaged  in  telegraphy,  and  the  remaining 
twenty  per  cent,  was  divided  between  instructors  of  youth 
and  persons  engaged  in  electrotyping  and  electroplating.  I 
think  we  should  do  all  honor  to  the  men  who,  largely  by  rule 
of  thumb,  it  is  true,  carried  on  some  of  the  grandest  uses  of 
electricity  from  almost  the  invention  of  the  Voltaic  pile  in 
1800  until  the  present  time,  without  knowing  much  about 
it,  without  any  literature  on  the  subject,  with  only  five  text 
books  up  to  the  present  time  which  touch  upon  it  at  all,  and 
yet  who  made  that  business  a  success. 

All  that  is  changed.  The  civilized  world  glows  with  the 
illumination  of  electricity;  the  electric  motor  is  abroad 
doing  our  work,  a-_d  the  long  suffering  car-horse  and  mule 
are  at  last  encouraged  by  the  application  of  power  to  street 
railroads  to  believe  that  the  day  spring  has  visited  them; 
while  five  hundred  thousand  telephones  in  the  United 
States,  and  as  many  more  in  other  countries,  attest  the  fact 
that  people  will  and  must  talk. 

I  wish  to  say  that  all  of  this  work  which  has  been  done 
is  attributable  to  two  things:  a  quality  and  a  practice,  en- 
terprise and  experimentation.  There  is  no  lack  of  the  for- 
mer in  the  United  States,  but  I  fear  that  we  do  not  as  yet 
fully  appreciate  the  latter.  It  is  impossible  that  I  or  any 
one  can  ever  estimate  the  value  of  experiments. 

Those  of  you  who  have  studied  the  story  of  electricity 
and  its  triumphs  well  know  how  it  was  experiment  that 
guided  Oersted  to  the  missing  link  between  electricity  and 
magnetism;  which  gave  Davy  the  honor  of  discovering 
electrical  illumination;  which  enabled  Faraday  to  patiently 
fish  out  bit  by  bit  the  pieces  of  the  puzzle  composing  the 
one  department  of  electricity,  which  more  than  all  others 
has  made  electrical  illumination,  traction,  and  oral  commu- 
nication living  realities— magneto  electric  induction. 

It  was  experiment  that  enabled  Spencer,  Jordan  and 
Jacobi  almost  simultaneously  to  discover  the  art  of  electro- 
typing;  and  the  Eikingtons  with  their  associates  about 
the  same  time  to  introduce  electroplating;  arts  which 
useful  from  their  inception  have  now  become  ornamental 
also,  and  which  have  put  into  the  hands  of  true  artists  a 
ready  means  of  reproducing  the  beautiful  in  a  surpassingly 
beautiful  way.  It  was  experiment  that  carried  Bell  to  the 
invention  of  the  art  and  apparatus  of  telephony;  and 
Thomson  to  the  art  of  electric  metal  working. 

And  looking  at  the  other  side  of  the  case,  it  is  equally  cer- 
tain that  it  is  the  neglect  of  experiment  which  is  our  means 
of  conversing  with  Nature,  asking  questions  of  her  and  re- 
ceiving her  replies  and  the  neglect  of  reasoning  based  on 
experiment,  which  prevented  electricity  from  advancing  a 
single  inch  for  the  first  2,000  years  of  its  history,  from  the 
time  of  Thales,  the  Ionic  philosopher,  to  the  time  of  Gilbert, 
the  Elizabethan  sage;  the  founder  of  electricity  as  a 
science. 

We  have  heard  it  said  that  speech  is  silvern  and  that  si- 
lence is  golden:  and  the  recorded  opinion  of  that  great  and 
ancient  patron  of  Mormonism  and  Masonry  King  Solo- 
mon is  that  a  word  fitly  spoken  is  like  apples  of  gold  in 
pictures  of  silver;  so  we  see  that  even  on  the  subject  of 
speech  there  is  room  for  two  opinions,  but  that  the  tele- 
phone was  and  is  an  immensely  valuable  adjunct  to  the 
American  style  of  doing  business,  in  which  time  is  held  to 
be  a  commodity  of  great  value,  none  can  doubt. 

It  is  now  used  over  lines  of  lengths  varying  from  a  few 
yards  to  several  hundred  miles,  and  as  a  labor-saving  ma- 
chine, has  proved  its  right  to  exist. 

Whether  it  will  ever  be  available  for  long  submarine 
cable  work  the  future  only  can  tell.  All  the  conditions  of 
the  case  indicate  that  it  will  not  ;  but  who  can  limit  the 
possibilities  of  the  future  after  so  many  apparent  impossi- 
bilities have  been  achieved!  Such  a  possibility  was  con- 
templated even  before  the  telephone  itself  had  appeared. 

On  December  2g,  i863,  at  a  banquet  tendered  to  Prof. 
Morse  the  British  minister,  Edward  Thornton,  in  respond- 
ing to  a  national  toast  made  this  remarkable  utterance; 
"Should  I  have  the  good  fortune  to  live  to  the  age  of  the 
venerable  professor,  I  still  hope  to  see  some  such  improve- 
ment as  will  enable  us  to  carry  on  a  viva  voce  conversation 
by  means  of  the  cable.  We  shall  then  have  merchants  on 
this  side  of  the  water  discussing  their  affairs  with  those  of 
the  other  at  so  much  a  minute.  We  shall  hear  perchance 
of  some  love  stricken  youth  of  London  or  Paris  whispering 
soft  nothings  along  the  cable  to  a  bewitching  siren  of  New 
York  or  Providence  at  so  much  an  hour,  she  tempting  him, 
Leander-likc,  to  throw  himself  into  the  gulf  which  sepa- 
rates them.  We  shall  then  have  a  statesman,  and  in  these 
days  of  progress,  possibly  stateswomen,  discussing  inter- 
national questions  at  so  much  a  conference,  and  diplo- 
matists will  run  a  very  good  chance  of  being  exploded  al- 
together." 

I  have  always  wondered  that  somebody  has  not  set  Sir 
Edward  up  as  an  anticipatory  inventor  of  the  telephone. 

We  find  in  Holy  Writ  that  when  the  prophet  stood  on 
Mount  Sinai  the  manifestations  of  the  proximity  of  the 
Divine  presence  were  successively  a  strong  wind,  a  fire, 
and  a  still  small  voice,  and  I  rejoice  today  that  the  still 
small  voice  has  been  found  worthy  of  being  asked  to  take 
part  side  by  side  with  the  fire  and  the  earthquake  and  the 
hurricane. 

TiiK  rRKSiiiFNT:  I  have  the  honor  to  introduce  to  you 
now  one  with  whose  fame  and  whose  works  you  are  all  ac- 
quainted, and  of  whose  achievement  we  are  all  of  us  proud. 
1  speak  of  Prof.  Klihu  Thomson,  the  man  whom  I  believe 
to  be  the  greatest  living  electrician, 

LiniiT   AND  Power. 

Prof.  Thomson;  I  suppose  I  am  to  be  called 
upon  to-day  to  represent  the  fire,  the  earthquake  and  the 
hurricane.     I  feci  that  the  vastness  of  this  representation 
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is  appalling.  I  will  do  a  little  toward  such  representation, 
but  I  will  make  it  rather  mild,  so  that  you  need  not  fear 
the  fire,  the  earthquake  or  the  hurricane. 

We  are  here  to  celebrate  the  completion  of  the  first  ten 
years  of  the  great  industry  of  electric  lighting — great  now, 
but  ten  years  ago  very  slight  indeed.  We  are  here  also  to 
recall  circumstances,  to  recall  incidents  of  our  early  experi- 
ence in  this  industry  and  kindred  industries.  I  will  begin 
by  recalling  a  few  circumstances  which  happened  to  me  in 
i88g  and  which  made  a  lasting  impression.  It  was  my 
privilege  to  visit  the  Royal  Institution  in  London  and  there 
inspect  the  original  manuscript  records  made  by  Sir  Hum- 
phrey Davy  and  by  Faraday — the  two  great  names  lying, 
as  it  were,  at  the  foundation  of  the  sign,  at  least,  of  elec- 
tric lighting, — to  inspect  also  the  apparatus  and  even  to 
handle  the  apparatus  which  Faraday  used  m  his  early  expe- 
riments. I  can  say  that  I  did  it  reverently,  undoubtedly. 
These  two  names  are  coupled  with  the  beginnings  of  our 
great  industry.  Sir  Humphrey  Davy  was  the  first  man 
who  ever  saw  the  electric  arc;  the  first  man  who  put 
two  wires  together  tipped  with  carbDn,  drew  them  apart 
and  got  the  flame  which  we  now  call  the  electric  arc.  He 
called  it  the  electric  arch,  I  believe,  or  an  arch  of  flame.  I 
saw  the  record  of  this  original  inscription,  and  the  inscrip- 
tion in  Davy's  rapid  hand  that  this  was  a  gorgeous  experi- 
ment. He  did  not,  apparently,  realize  what  it  might 
come  to  as  a  gorgeous  industry,  as  a  splendid  industry,  to 
be  established,  to  flood  the  world  with  artificial  sunlight, 
to  utilize  the  stores  of  energy  which  are  in  the  bowels  of 
the  earth — taken  cut,  put  under  the  steam  boiler  in  the 
form  of  coal,  chemical  action  allowed  to  produce  beat  and 
finally  to  produce  electricity,  and,  as  it  were,  turn  back 
upon  us  the  radiant  energy  of  the  sun.  That  is  what  we 
are  doing.  I  say  he  did  not  realize  that  probably;  but  he 
simply  admired  the  experiment  from  the  scientific  stand- 
point. His  enthusiasm  was  that  of  the  scientist,  and  it  is  a 
worthy  enthusiasm  in  all  cases.  The  scientists  may  discover 
something  which  may  not,  at  first,  have  the  slightest  con- 
nection with  practice,  but  sooner  or  later,  no  matter  what 
the  idea,  no  matter  what  the  discovery  is,  whether  small  or 
great  in  a  scientific  Eense,  I  have  full  confidence  that  the 
time  comes  eventually  when  such  discoveries  are  utilized  in 
practical  life  as  this  discovery  of  Davy's  was. 

It  was  quite  a  contrast — the  difference  between  Davy's 
style  of  recording  his  experiments  and  Faraday's — and  there 
is  that  contrast  even  to  be  seen  in  their  work.  Davy  was, 
as  it  were,  brilliant,  jumping  from  one  thing  to  another 
and  getting  thereby  a  great  leap;  while  Faraday's  was  the 
painstaking  work  of  the  scientific  investigator  who  thought 
out  carefully  what  he  was  about,  and  when  he  had  con- 
cluded his  experiments,  wrote  out  just  as  carefully  what  he 
had  obtained.  The  records  of  Faraday's  are  models  of 
neatness;  they  are  models  of  precision  in  every  way.  I  re- 
call this  as  a  reminiscence.  It  is  a  late  reminiscence,  but 
it  carries  us  back  to  the  time  when  Faraday  was  at  work  In 
the  discovery  of  the  action  of  currents  in  magnetic  fields. 
It  is  to  Faraday  that  we  owe  the  discovery  of  the  principle 
which  underlies  the  generation  of  current  by  the  dynamo. 
It  was  he  who  moved  armatures  in  magnetic  fields.  It 
was  he  who  found  that  the  magnet  was  capable  under 
proper  conditions  of  yielding  currents.  He  was  perfectly 
satisfied  to  investigate  that  fact  and  the  condition  under 
which  it  occurred,  and  he  expressed  his  confidence  that  the 
time  would  come  in  which  these  facts  and  principles  which 
he  was  investigating  purely  from  the  scientific  standpoint 
would  be  applied  on  a  large  Ecale  in  practice.  He  said 
it  was  not  for  him  to  do  that,  however;  there  were  others 
who  would  take  up  that  work. 

Coming  down  to  more  recent  periods  after  these  invesii- 
gations,  \vt  find,  occabionally,  efforts  made  to  employ  these 
principles  in  procuring  light,  and  one  of  ihe  earliest  was 
the  running  of  a  lighthouse  by  a  magnetic  machine  con- 
structed in  accordance  with  the  principles  which  I-'araday 
discovered;  but  it  wns  a  solitary  instance  for  quite  a  num- 
ber of  years.  Then  came  upjn  the  scene  iM.  (iramme 
with  his  wonderful  dynamo  and  machine,  the  elements  of 
which  were  known  before,  in  fact,  weie  known  when 
Faraday  made  his  experimenis  and  published  them,  were 
known  in  a  crude  way  in  oiher  prior  types  of  machine.  In 
fact  the  very  principle  on  which  the  ( Iranime  dynamo  was 
founded  was  well  known,  but  the  construciion  of  the  ma- 
chine was  unique,  and  it  was  afterward  found,  indeed, 
that  this  construciion  was,  in  the  literature,  due  to  Paci 
notti,  an  Italian  professor,  but  it  had  rested  in  obscurity 
for  a  number  of  years,  f'.ramme,  however,  constructed  a 
machine  which  would  produce  electricity  economically,  and 
he  applied  it  to  the  production  of  light  by  the  electtir  arc. 
He  was,  perhaps,  the  first  to  time  that  impetus  which  re- 
sulted in  a  few  years  in  a  considerable  expansion  of  dynamo 
electric  machinery  as  app'ied  to  lighting.  These  exp^^ri- 
meots  of  (irammc  were  carried  on  for  a  few  years.  His 
machine,  I  think,  was  built  about  iSf^o.  and  it  was  not 
until  five  or  ten  years  had  gone  l»y  that  the  machine  began 
to  be  known  in  the  scientillc  world.  I  saw  asmall  Ciramme 
machine  about  1874  and  it  was  a  strikingly  ex- 
cellent example  of  a  dynamo.  All  we  had  to  do  was  to 
turn  a  little  crank  and  a  wire  was  heated  to  bright  incan 
descence,  apparently  with  very  moderate  effort,  showing 
that  the  economy  of  the  structure  was  high,  that  there  was 
really  very  little  waste — very  little  power  being  thrown 
away.  One  of  my  reminiscences  is  that  I  met  M.  Gramme 
in  i88g  at  the  I'aris  !''xposilion  and  f  found  him  to  be  a 
retiring,  motlest  man  who  bore  his  honors  very  well,  in- 
deed, but  who  had  the  peculiarity  of  never  appearing  in 
public  when  he  could  help  it.  It  is  very  difficult, 
ihey  tell  us,  to  get  him  out  where  he  can  be  seen,  and  he 
only  appeared  on  the  occasion  of  (he  meeting  of  the  Elcc 
trical  Jury  at  the  Kxhibition.  T  think  we  should  honor 
CJramme,  not  perhaps  for  the  fact  of  jiis  discovering  a 
principle,  but  for  the  fact  of  producing  for  the  first  time  a 
type  of  dynamo  which  was  really  well  adapted  to  use  in 
the  industries.  lieforc  this  time  there  had  been  discovered 
an  important  principle  in  dynamos;  that  is  th.it  a  dynamo 
could  srart  itself  — magnetize  itself  and  furnish  its  own 
magnetic  field,  as  we  term  it— the  reaction  principle,  it  is 
called.     Even  this   Idea  came  only   by  degrees  and   was 


finally  elaborated  by  a  number  of  observers  about  the 
same  time  or  very  nearly  the  same  time,  but  even  at  the 
time  this  reaction  principle  was  well  worked  out.  the  ma- 
chine was  not  such  a  structure  as  Gramme  produced. 
Leading  on  from  Gramme's  time  we  find  the  Centennial 
exhibition,  and  there  we  find  in  the  exhibition  an  exhibit 
of  Gramme  apparatus  and  this  exhibit  certainly  showed 
some  remarkable  advances.  There  were  arc  lamps  in  oper- 
ation, but  there  was  also  a  little  exhibit  which  was  a  very 
striking  one — two  Gramme  machines,  one  driven  by  a  belt 
and  connected  to  the  other,  the  other  driven  by  the  current 
developed  by  the  first  machine  and  working  a  little  pump, 
producing,  as  it  were,  a  miniature  cataract  of  water — a 
very  striking  experiment  indeed,  and  one  which  we  now 
see  applied  on  a  large  scale  in  the  transmission  of  power. 
We  had  in  that  experiment  the  production  of  electricity 
from  steam  power,  its  conveyance  by  a  wire  only  ten  or 
fifteen  feet  across  the  space  reserved  for  the  Gramme 
exhibit,  and  we  had  the  machine  pumping  water  and  pro- 
ducing a  miniature  waterfall.  We  sometimes  reverse  that 
process  now.  We  have  the  waterfall  and  we  turn  the  ma- 
chine, then  we  carry  the  current  a  distance  and  we  take  the 
power,  put  it  on  a  belt  and  use  it  to  drive  our  machinery. 
These  are  precious  reminiscences.  They  show  us  the 
beginning  of  the  great  industries  which  are  now  develop- 
ing. 

I  took  up  the  subject  myself  of  investigating  dynamo 
machines  about  the  year  1874  and  began  the  construction 
of  small  models.  My  attention  had  always  been  drawn 
strongly  toward  the  electrical  fields,  and  it  might  be  of  in- 
terest now  to  recount  some  of  the  difficulties  experienced  in 
the  early  days.  I  must  not  leave  out  here  that  the 
Gramme  apparatus  was  not  the  only  machinery  devoted  to 
electric  lighting  which  was  found  at  the  Centennial  exhi- 
bition. An  enterpilsing  American  firm,  Wallace  &  Sons, 
had  constructed  machinery  known  as  the  Wallace- Farmer 
machine,  based  on  the  ideas  of  Prof.  Farmer,  the  venerable 
electrician,  and  ihey  were  applied  to  these  machines  in  the 
Centennial  to  the  lighting  of  the  ground  at  night  and  the 
lighting  of  machinery  hall  in  part,  and  the  whole  exhibit  of 
the  Wallace-Farmer  machine  and  the  apparatus  showed 
that  we  had  in  our  own  country  the  nucleus  of  an  expand- 
ing system,  had  it  been  pushed  and  caused  to  progress  as 
the  Gramme  machine  had.  Even  the  machinery  shown  by 
the  Wallace  people  was,  some  of  it  more  advanced  in  type 
than  the  Gramme  apparatus.  From  this  time  we  find  the 
arc  growing  by  degrees.  We  find  that  in  187S  the 
Jablochkofl  candle  is  lighting  streets  of  Paris.  The  arc 
lamp  for  the  JablochkofT  candle  is  only  a  form  of  the  arc 
lamp.  We  find  along  the  two  sides  of  the  Avenue  de 
rOpera  a  system  which  had,  however,  a  comparatively 
short  life  on  account  of  its  expense.  The  lights  were  cer- 
tainly very  beautiful.  The  Paris  Exposition  of  1S7S 
showed  this  apparatus  in  use,  and  alongside  the 
Jablochkoff  exhibit  I  remember  distinctly  seeing  the  ice 
machine  of  Pictet  turning  out  tons  of  ice  daily  by  steam 
power  in  the  same  room  with  the  Jablochkoff  exhibits, 
and  Pictet  was  at  that  lime  well  known  on  account  of  the 
fact  that  he  had  liquidified  those  gases  which  formerly 
had  been  regarded  as  incapable  of  being  liquidified.  He 
was  the  man  who  put  such  pressure  and  cold  lo  bear  on 
oxygen,  nitrogen  and  other  gases  which  up  to  that  time 
had  been  regarded  as  fixed  gases  that  they  were  turned 
into  liquids,  and  even  hydrogen,  the  thinnest  of  them  all, 
had  yielded  to  his  persuasion. 

To  recount  my  own  experience  in  electric  lighting,  I 
built  a  small  dynamo  about  1S76  which  would  run  an  arc 
light.  It  was  my  first  attempt  at  a  machine  of  that  size. 
It  was  successful  and  it  led  lo  Ihe  construction  of  other 
dynamos.  When  we  came,  to  the  commercial  end  of  the 
business  which  began  some-  here  in  187S  and  1S79,  we 
found  it  was  not  enough  —not  by  any  means 
enough — to  build  a  machine  to  run  a  ligh". 
There  were  difliculties  to  be  overcome,  and 
not  the  least  of  those  dinicultics  was  the  getting 
of  steady  power  to  run  the  machine.  I  could  tell  story 
after  story  of  the  discomfitures  depending  largely  on  the 
absence  of  steady  power  or  the  presence  of  unsteady  power. 
I  remember  distinctly  that  our  first  machine  that  was  in- 
tended to  be  a  commercial  machine,  and  in  fact  the  first 
machine  which  embodies  the  principles  used  in  the  Thom- 
son-Houston arc  apparatus — the  three-coil  armature — was 
a  machine  capable  of  running  foui'  to  eight  lights  in  series 
In  fact  the  three-coil  conslruction  had  ne\er  been  used  be- 
fore, and  ihls  was  a  large  machine.  I  remember  distinctly 
that  when  the  machine  was  put  up  for  the  first  time — I  had 
wound  every  inch  of  the  wire  myself  and  insulated  the 
whole  thing.  The  machine  was  elevated  on  a  planer  bed 
in  the  little  shop  in  Philadelphia  where  it  was  made  and 
the  belt  from  the  engine,  which  was  called  a  lo-horse  power 
engine,  but  which  1  think  wns  not  more  than  five,  was  put 
on  the  machine,  and  It  was  found  necessary  to  lighten  up 
the  belt  back  to  the  engine.  The  machine  could  only  be 
driven  at  a  very  moderate  speed,  and  it  astonished  the  ma- 
chinists around  lo  see  how  a  thing,  which  apparently  did 
not  touch  anything  in  revolving,  could  use  up  so  much 
power.  Those  who  had  anyrhing  to  do  with  the  construc- 
tion were  all  confident  that  the  machine  would  not  require 
power;  they  were  sure  that  the  engine  would  run  a  dozen 
such  machines  There  was  nothing  lo  do  but  turn  that 
machine  around  In  air  !  Another  incident  in  this  con- 
nection I  may  mcniion,  it  Is  raiher  an  amusing  one.  We  had 
got  into  making  two  or  three  machines  in  a  small  shop  in 
Philadelphia,  and  a  man  came  from  theother  side  of  the  street 
where  he  had  a  small  establishment  and  he  said  he  had  just 
the  motor  for  the  machine.  He  put  his  loot  on  the  pulley  of 
the  dynamo  on  the  floorand  pushed  it  around,  saying  as  he 
did  so:  'I  have  just  got  the  thing  that  will  drive  that 
m-jchine."  I  asked  him  what  it  was.  He  replied;  "I 
make  a  liltle  molor  that  runs  sewing  machines  very  nicely ; 
why  do  you  put  such  a  big  pulley  on  that  machine?"'  I 
told  him  ihal  if  he  would  come  In  sometime  when  vvc  were 
running  the  machine  we  would  show  him  why  the  big 
pulley  was  on.  He  did  come  in  later  when  the  machine 
was  under  power.  The  power  was  very  bad.  It  was  so 
poor  I  found  that  the  crown  sheet  of   the  boiler  had  been 


burned  out  after  testing  the  machine  and  the  whole  con- 
tents of  the  boiler  had  escaped  into  the  fire  box.  Fortu- 
nately there  was  no  explosion  and  nobody  was  hurt.  He 
came  in  and  saw  this  machine  operating  with  a  big  pulley; 
the  belt  on  the  one  side  being  tight  and  the  other  side 
comparatively  loose,  and  they  showed  him  that  by  pushing 
the  machine  up  and  tightening  it,  it  did  not  make  much 
difference.  There  was  still  the  pull  there  and  he  was  very 
much  puzzled  indeed.  He  looked  the  machine  all  over 
and  all  around  to  see  if  there  was  anything  lubbing  be- 
tween the  armature  and  the  field,  and  he  went  away  and 
said  he  could  not  understand  it.  He  came  to  me  a  few 
days  later  and  said  he  had  got  it  now;  he  understood  it  all 
perfectly.  I  said.  "What  have  you  made  out  of  it?" 
'  Oh,"  he  said,  '•!  see  it;  that  machine  makes  electricity  in 
a  globular  form,  like  globular  hghtning,  and  when  it  gets 
hold  of  that  machine  it  just  holds  it  there. " 

In  starting  our  arc  light  experience,  our  first  machine, 
the  one  I  spoke  of  as  being  mounted  on  a  planer  bed  and 
finding  such  difficulty  to  drive  it,  was  put  up  in  a  bakery  in 
Philadelphia  where  it  was  used  all  night  and  it  was  rather 
tenderly  nursed  by  us.  We  had  to  be  up  there  nights  giv- 
ing it  as  close  attention  as  many  babies  require.  Sometimes 
we  were  up  all  night  attending  to  this  baby  and  under  con- 
ditions which  were  not  altogether  agreeable  in  midsummer 
either,  because,  as  you  know,  bakeries  require  pretty  large 
ovens  and  there  is  a  good  deal  of  waste  heat  about.  The 
temperature  by  the  thermometer  in  the  room  was  frequently 
140  and  to  live  In  that  all  night  was  somewhat  difficult,  as 
you  may  know.  Prof.  Houston  and  Mr.  McCoUin  were 
working  with  me.  We  were  working  the  machine  for  some 
few  days  in  this  high  temperature  in  mid-summer  when 
my  associates  were  taken  sick.  They  had  all  the  symptoms 
of  sunstroke.  I  kept  my  temperature  within  limits,  but  I 
had  to  suffer  for  it  in  other  ways,  the  perspiration  dripping 
through  every  pore  and  the  ice  water  which  I  drank  freely 
no  sooner  entered  my  system  than  it  was  out  again  through 
every  pore  in  my  body.  I  stood  the  racket,  however,  and 
came  out  unscathed.  We  then  found  that  parties  were  in- 
terested In  the  development  of  electric  lighting  and  at  last 
a  company  was  organized  which  is  now  the  Thomson- 
Houston  Electric  company.  It  was  organized  in  a  modest 
way  in  the  little  town  of  New  Britain,  Conn.,  where  I  re- 
moved. I  had  previously  been  teaching  in  Philadelphia 
in  the  High  Schools  and  I  became  electrician  of  this  small 
company.  Before  it  was  organized  an  exhibit  of  apparatus 
was  made  at  New  Britain  in  a  basket  shop,  as  they  call  it 
— an  o.'d  wooden  building  used  at  one  time  to  make  bas- 
kets, and  there  happened  to  be  old  machinery,  basket 
moulds  and  forms  and  all  kinds  of  machinery  in  the  shop 
for  the  former  use  of  basket  making.  It  was  turned  into 
an  electrical  exhibition;  that  is  what  it  amounted  to.  The 
lamps  were  scattered  around  the  building.  There  was  an 
adjoining  building  with  a  motor  which  was  driven  by  cur- 
rent supplied  from  the  main  building;  there  was  an  engine 
which  had  the  hardest  work  to  furnish  power,  and  the  man 
in  charge  told  me  one  day  that  when  the  steam  was  getting 
down  he  had  taken  a  lot  of  those  basket  machines  and 
burned  them.  I  have  no  doubt  that  many  of  you  in  your 
early  experience  of  electric  lighting  recall  incidents  some- 
what akin  to  feeding  hogs  into  the  furnaces  on  the  Missis- 
sippi steamers  in  order  to  keep  up  steam.  There  was  need 
at  that  time  of  something  more  Inflammable  than  coal, 
especially  when  the  steam  pressure  gauge  was  going  down 
at  a  lively  rale.  There  was  no  let  up  in  the  dynamo.  The 
dynamo  must  exert  its  back  pressure.  It  has  a  certain 
curient  and  a  certain  torque,  and  If  we  are  using  steam  at 
sixty  pounds  we  may  be  able  to  keep  the  ihing  going,  but 
if  we  are  using  steam  at  forty  pounds  we  are  on  the  ragged 
edge  of  despair  very  soon,  and  we  are  forced  to  take  heroic 
measures,  even  if  it  does  mean  the  sacrifice  of  a  lot  of  bas- 
ket machines. 

These  were  the  beginnings  of  our  experience.  We  soon 
got  into  another  shop  at  New  Britain  and  began  the  making 
of  apparatus  for  commercial  use.  Even  here  we  had  difii- 
culty  with  power — steady  power  was  what  we  wanted  in 
order  to  be  enabled  to  tell  what  we  were  doing,  and  I  have 
no  doubt  that  all  those  who  had  experience  in  the  early 
days  with  electric  lighting  felt  the  necessities  that  we  felt. 
But  if  anything  has  done  more  than  another  to  develop  the 
steam  engine  it  has  been  electric  lighting.  I  think  the 
steam  engineering  business  owes  as  much  of  its  present 
development  to  electric  lighting  as  to  anything  else— in 
fact  owes  all  of  it.  nearly.  The  engines  which  were  good 
enough  to  drive  mill  machinery  and  to  drive  ordinary 
machinery  whether  the  speed  ran  up  or  down  were  not  good 
enough  to  keep  a  steady  glow  In  the  lamp.  Thev  were 
not  good  enough  to  keep  upjust  the  same  pressure  anti  just 
the  same  volume  of  current  under  the  conditions  of  prac- 
tice, and  the  engine  builders  soon  discovered  that  that  was 
the  case,  and  I  may  say  that  we  have  here  in  Providence 
the  representatives  of  some  of  the  most  progressive  en- 
gineers who  were  the  first  to  recognize  the  fact  that  the 
old  style  engines  were  not  altogether  the  best  suited  for 
electric  works — the  Armington  ».V  Sims  people. 

After  we  got  into  operation  our  difficulties  were  not  by 
any  means  over.  We  had  to  develop  all  sorts  of  devices, 
we  had  to  overcome  difficulties  which  were  constantly 
arising  to  discourage  us  and  dishearten  us,  but  by  keeping 
at  it  we  finally  succeeded  in  getting  our  apparatus  where 
It  could  be  taken  care  of  by  an  ordinary  man;  where,  in 
other  words,  we  could  put  it  into  a  factory  or  in  a  slation 
and  not  require  a  highly  skilled  electrician  to  look  after  it. 
When  this  was  accomplished  we  were  met  by  other  re- 
verses. The  Brush  company  saw  our  beginnings  of  suc- 
cess. They  were  then  the  chief  parties  In  the  field  of  arc 
lighting.  They  bought  up  the  majority  interests  in  our 
little  company  in  New  Britain,  apparently  for  ihc  purpose 
of  swallowing  us  and  laying  us  on  the  shelf,  to  use  a 
common  expression.  Subsetjuently,  however,  in  the  same 
year  certain  parlies  in  Lynn  purchased  the  majority 
interest  in  the  stock  of  what  was  then  the  American 
Electric  company  of  New  Britain,  and  started  operations 
in  Lynn.  The  lirush  company,  I  may  say,  as  you  are 
probably  all  aware,  now  has  been  swallowed  up  by  this  iq» 
fant  that  they  had  tried  to  swallow.     Such  is  fate. 
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I  need  not  prolong  this  statement  much  further.  I  have 
merely  to  say  what  you  all  know  that  we  have  the  supremest 
confidence  in  the  expansion  of  the  electric  industries. 
We  are  absolutely  certain  that  our  business  is  going  to  be 
greater  and  greater  as  time  goes  on.  We  are  sure  that  we 
are  living  in  an  electric  age  and  I  may  say  that  we  look  to 
you  gentlemen  of  the  National  Electric  Light  association 
and  we  are  ready  to  state  our  obligations  to  you  fully  for 
that  which  has  made  it  possible  for  us  to  carry  on  our 
works  for  commercial  expansion.  We  look  to  you  to 
see  that  the  country  is  covered  with  plants  Vou  have 
done  noble  work  in  the  past.  You  have  done  more  than 
the  people  fully  realize.  At  times  when  discouragements 
came,  when  things  were  not  altogether  as  bright  as  they 
might  be,  in  fact  when  the  lights  were  not  as  bright  as 
they  might  be,  or  as  steady  as  they  might  be  you  stood  in 
the  breach  with  us  and  overcame  the  difficulty.  With  you 
it  was  the  di  fficulties  of  commercial  exploitation,  the 
systematizing  of  those  things  which  concern  station 
operations  and  commercial  developments.  For  ourselves 
we  have  had  to  overcome  difficulties  and  to  provide  for 
this  and  that  in  the  way  of  invention  and  development. 
The  work  will  go  on  progressively.  We  have  calls  now 
for  dvnamos  up  to  500  to  looo  horse  power  where  a  few 
years  ago  we  thought  it  would  be  an  unusual  thing — it  was 
indeed  an  unusual  thing  to  have  100  or  150  or  200  horse 
power  machines  spoken  of,  and  it  looks  very  much  as 
though  in  the  near  future  machines  of  a  much  larger 
capacity  would  be  demanded  for  electric  installations. 

I  am  down  on  the  programme  to-day  to  say  something 
about  electric  welding.  I  was  going  to  say  here  that  I 
did  not  know  exactly  when  that  art  was  discovered  and 
that  I  believe  that  the  formation  of  the  National  Electric 
Light  association  was  one  of  the  steps  in  the  process, 
figuratively  speaking.  It  is  gratifying  indeed  to  see  the 
electric  welding  operation  going  on  here.  These  meetings 
undoubtedly  bring  together  and  harmonize  the  various 
members  of  the  electric  light  fraternity — the  men  who 
produce  the  machines  and^  apparatus,  and  carry  on  the 
manufacture,  and  the  men  who  use  them  in  commerce. 
Our  interests  are  undoubtedly  common.  Our  interests 
are  to  produce  the  best  that  can  be  had  and  to  use  it  in  the 
best  way  possible. 

Coming  now  to  the  actual,  not  the  figurative  electric 
welding,  I  may  say  that  my  time  has  been  largely  given 
lately  to  electric  light  matters  rather  than  welding.  It  was 
my  fortune  to  come  upon  the  fact  and  develop  the  fact 
that  metals  can  be  worked,  and  especially  welded  by  elec- 
trical heating  and  to  apply  it  in  practice.  The  art  is  a 
growing  one  and  quite  a  number  of  machines  are  now  in 
active  operation  doing  this  kind  of  work.  I  may  touch  here 
upon  a  matter  of  interest  which  is  akin  to  electric  welding, 
and  that  is  the  general  subject  of  electric  heating.  We 
sometimes  are  asked  the  question  as  to  whether  it  will  ever 
be  possible  to  heat  our  houses  by  electricity,  whether  heat- 
ing this,  that  and  the  other  thing  can  be  done.  I  should 
answer  that  question  as  I  have  done  frequently.  It  is  not 
at  all  likely  that  we  will  ever  heat  extensively  by  electricity 
unless  we  can  find  some  way  of  converting  the  energy  of 
coal  into  electricity  far  more  directly  and  less  wastefully 
than  is  done  in  steam  engines  of  the  present  day.  When 
we  consider  that  under  the  very  best  conditions  and  with 
the  very  best  engines  we  can  realize  only  a  small  percent- 
age in  electricity— 10  per  cent,  perhaps  of  the  heating  en- 
ergy of  the  coal — and  that  when  we  turn  that  10 
per  cent,  of  electricity  into  heat  we  get  a  little  less 
than  10  per  cent.,  it  is  evident  that  we  cannot  afford  it. 
I  noticed  that  a  part  of  the  discussion  yesterday,  as  re- 
ported, was  in  reference  to  the  utilization  of  the  waste 
steam  from  the  electric  light  plant  for  heating  purposes, 
and  indeed  that  seems  to  be  a  direction  in  which  much  val- 
uable work  can  be  done.  There  you  have  got  through,  as 
it  were,  with  the  steam;  you  have  obtained  all  the  power 
you  can  get  out  of  it,  or  nearly  all,  and  you  have  got  an 
immense  amount  of  heat  left  which  is  good  enough  for 
general  heating  purposes.  There  is  a  case,  of  course, 
where  we  can  combine  the  two,  not  developing  the  heat  by 
electricity  but  rather  taking  the  heat  that  is  left  over  after 
we  have  got  our  electricity  and  using  it  for  heating,  but  of 
course  exhaust  steam  does  not  apply  to  special  cases  where 
the  heat  is  required  to  be  very  high.  In  that  case  we  may 
find  a  moderale  expansion  of  electrical  application,  as  in 
cooking  on  a  limited  scale.  It  is  so  simple  a  matter  to 
turn  on  a  current  and  turn  it  off  getting  a  moderately  high 
temperature  out  of  the  resistance  through  which  the  cur- 
rent passes,  that  there  is  not  any  question  in  my  mind  but 
what  there  is  to  be  a  considerable  expansion  of  heating 
apparatus  worked  electrically  where  the  conditions  of 
economy  are  not  so  pessing  as  in  the  case  that  I  have 
mentioned  in  general  healing. 

I  might  close  my  remarks  by  simply  stating  that  in  re- 
gard to  ihe  electric  railway  I  hope  indeed  to  live  to  see  the 
time  when  some  of  our  larger  roads  will  be  in  operation  as 
they  should  be  and  can  be  by  electricity.  I  hope  also  that 
the  lime  may  come  when  we  shall  have  at  our  command 
an  easy,  direct  meihod  of  obtaining  electricity  from  fuel. 
That  is  the  great  cry  nowadays.  Can  we  obtain  electricity 
directly  from  the  coal  without  going  through  the  steam  en- 
gine and  boiler  which  must  involve  a  large  loss?  it  almost 
seems  from  all  that  we  who  are  actively  engaged  in  look- 
ing up  matters  in  this  connection  can  say,  that  we  must 
wait  for  some  new  discovery — for  another  Faraday  to  come 
forA^ard  and  show  us  principles  which  are  not  now  known 
—some  relation  between  electric  energy  and  heat  energy 
whereby  wc  can  convert  even  35  or  .]o  per  cent. — we  will 
be  satisfied  with  that— of  heat  energy  into  electric  energy. 
We  hope  it  may  be  so.  The  steam  engine  would  disap- 
pear.  The  steam  locomotive  would  disappear.  The 
steamship  would  be  propelled  no  longer  by  the  sleam 
boiler  and  the  burning  of  fuel  under  a  sleam  boiler.  That 
fuel  would  be  burned,  undoubtedly.  We  should  have  to 
rely  on  the  use  of  fuel  in  one  way  or  another,  but  it  would 
be  burnt  to  produce  currents  The  apparatus  which  would 
propel  the  steamship  would  not  be  a  steam  engine  with  its 
reciprocating  motions  and  its  racking  strain,  hut  it  would 
be  that  quiet  rotary  motion  which  characterizes  the  modern 


electric  motor.  It  is  not  at  all  impossible  to  construct 
machines  of  that  kind  which  would  work  up  to  many 
thousands  of  horse  power,  and  thereby  parallel  the  modern 
steam  engine  which  is  used  on  all  steamship  lines. 

The  President:  One  of  the  most  important  branches 
of  our  industry,  one  that  has  enlisted  energy  and  capital  to 
a  very  great  extent  in  the  last  three  or  four  years,  is  that 
of  propelling  our  street  cars  by  electricity.  We  have  with 
us  this  morning,  and  I  take  great  pleasure  in  presenting 
him,  F.  H.  Monks  of  the  West  End  Electric  railway  of 
Boston,  which  is  actually  operating  more  miles  than  any 
other  system  in  the  country. 

The  Electric  Street  Railway. 

Mr.  Monks:  As  late  as  yesterday  afternoon  I  was  re- 
quested by  Mr.  Whitney,  the  president  of  the  West  End 
Street  railway  of  Boston,  to  appear  here  to-day  to  repre- 
sent the  company  before  this  convention.  The  business 
of  electric  street  railroading  has  no  glorious  history  like 
that  of  the  telephone,  the  telegraph  or  the  electric  light. 
We  have  but  a  meager  record  up  to  date.  We  are  yet  in 
our  infancy  and  we  expect  to  live  more  in  what  we  might 
call  a  glorious  future.  The  records  show  that  in  1S35 
Davenport  of  Vermont  exhibited  in  Boston  an  electrical 
locomotive.  That  I  believe  is  the  first  record  of  any  elec- 
trically propelled  machine  of  any  kind.  In  1848  Farmer 
showed  a  locomotive  with  a  car  attached  whxh  was  capable 
of  carrying  one  or  two  persons.  In  1852  Congress  appro- 
priated ^30,000  and  the  money  was  expended  by  Prof. 
Charles  G  Page,  who  experimented  with  an  electric  loco- 
motive, using  batteries  of  the  Grove  type.  The  experi- 
ment was  only  partially  successful  and  work  was  soon  dis- 
continued. In  1850  Thomas  Hall  of  Boston  made  an 
electrical  locomotive  which  was  exhibited  at  the  Me- 
chanics' Charitable  Association  Fair  in  Quincy  Hall. 
It  was  at  that  time  the  marvel  of  the  day.  But  few 
understood  it,  and  it  was  looked  upon  with  won- 
der. In  i860  Hall  exhibited  an  improvement  upon 
his  previous  locomotive.  It  ran  upon  a  circular  track  and 
gave  real  evidence  of  a  practical  everyday  machine.  It  was 
named  the  Volta  and  I  think  is  yet  in  existence.  As  we  all 
know  Siemens  used  a  third  rail  for  moving  an  electric  loco- 
motive in  Berlin  in  1S75.  At  Scranton,  Pa.,  we  find  that 
there  were  three  cars  run  in  the  spring  of  1887  with  motors 
on  the  front  platform.  The  first  road  perhaps  to  be 
operated  on  any  extensive  scale  was  at  Richmond,  Va.. 
which  smarted  operation  under  the  Sprague  system  in  the 
spring  of  1S88.  Before  the  close  of  the  year  some  forty 
cars  were  in  operation.  That  practically  brings  us  up  to 
to-day.  That  is  practically  the  history — all  the  history  of 
electric  street  railroads.  Therefore,  as  I  say,  we  are  living 
to-day  more  in  expectation  of  what  the  future  may  have  in 
store  for  us  than  in  any  glorious  past. 

I  have  been  told  by  your  secretary  that  this  is  a  meeting 
at  which  reminiscences  may  be  indulged  in,  and  therefore 
I  speak  of  the  time  when  I  first  went  to  Richmond  in  the 
spring  of  1888.  It  was  in  May  of  that  year  that  I  first 
went  there  and  there  I  receive  J  my  baptism,  as  it  were,  in 
regard  to  electricity.  I  am  in  no  wise  an  expert  nor  am  I 
scientific  in  electrical  matters.  I  simply  have  to  do  with 
practical  operations  of  roads.  But  I  was  very  greatly  im- 
pressed when  I  went  to  Richmond  and  I  became  thorough- 
ly convinced  when  I  saw  what  was  being  done  by  Mr. 
Sprague  and  his  fellow  officers  in  the  company  there  that 
we  were  just  entering  upon  the  threshold  of  a  new  era  in 
regard  to  the  matter  of  street  railroading,  which  promised 
magnificent  results.  I  went  afterward  to  Jamaica,  in  Long 
Island,  and  I  saw  there  what  is  known  as  a  double  over- 
head trolley  wire  system.  It  was  a  very  curious  sight  to  me 
then  and  would  be  undoubtedly  now.  The  roadbed  was 
very  poor.  The  cars  were  worn  and  dilapidated,  and  the 
whole  thing  might  be  looked  upon  in  the  light  of  a  by- 
word in  street  railroads.  I  noticed  that  the  roadbed  was 
in  such  shockingly  bad  shape  that  it  was  difficult  for  any- 
body to  keep  his  seat  and  I  noticed  that  on  the  back  plat- 
form were  carried  sundry  and  divers  pieces  of  rail,  and 
upon  asking  their  use  I  found  that  the  conductor  used 
them  to  replace  the  car  on  the  track  when  it  jumped  off.  as 
it  frequent  y  did.  I  noticed  again,  too,  that  very  nearly, 
if  not  quite  all  the  windows  in  the  car  were  broken,  and 
upon  inquiry  I  found  that  the  overhead  line  was  in  such 
bad  order  that  the  trolleys  were  constantly  falling  olT  and 
coming  down  on  the  sides  of  the  car  and  breaking  all  the 
windows  in  that  way.  I  went  up  to  the  middle  of  the  line 
where  the  superintendent's  office  was.  I  saw  in  one  side  of 
the  window  a  salt  box  with  a  drum  head  cover  to  it.  It  was 
a  curious  looking  thing  and  I  asked  the  superintendent 
what  it  was  there  for,  "Oh,"  he  said,  "that  is  my  telephone. 
I  have  that  attached  to  the  wire  outside  and  I  can  hear,  as 
I  sit  at  my  desk  writing,  the  car  coming  along  the  line,  and 
if  it  goes  of!  the  track  I  know  it  and  then  I  go  down  there 
and  help  them  put  it  on."  As  a  matter  of  fact,  in  a  few 
moments  after  that  I  commenced  to  hear  a  confused  sound 
in  the  telephone,  very  much  the  same  as  if  a  small  boy  was 
in  the  next  room  hammering  tacks  into  the  lloor,  and  it  con- 
tinued for  some  time.  I  said,  "I  suppose  that  is  the  car 
coming?"  The  superintendent  said  "V^es,  that  is  the  car." 
It  grew  louder  and  louder.  I  finally  said,'  "She  seems  to  be 
making  noise  enough."  "Yes."  said  he.  "but  she  is  all 
right;  I  can  tell  when  she  is  off  the  track.  You  need  not 
fear."  I  also  saw  a  primitive  road  at  one  time  in  Bing- 
hamlon,  in  New  York  state,  where  they  had  a  single  over- 
head trolley  system.  Of  course,  those  things  are  now  mat- 
ters of  history,  and  we  come  to  what  is  the  electric  railroad 
of  to-day.  Perhaps  before  that.  1  might  speak  of  the  matter 
of  the  introduction  of  electricity  for  street  railways  in  Bos- 
ton. On  the  first  day  of  January,  1889.  after  several 
months  of  pieparation,  the  first  electric  car  was  started 
under  the  Sprague  system,  and  later  the  Thonison-llouston 
system  was  put  in  operation  in  Cambridge.  Since  that 
time  there  has  been  no  backward  step  and  there  have  been 
continued  and  renewed  expressions  of  o[>inion  both  by 
the  officials  of  the  company  and  by  the  public  generally  of 
confidence  in  the  system  of  the  propulsion  of  street  cars  by 
electricity.  Experiments  have  been  made  in  regard  to  the 
matter  of  storage  batteries.   Perhaps  there  is  no  ignis  fatuus 


on  the  face  of  the  earth  which  is  so  seductive  to  the  street  rail- 
way man  as  the  idea  of  a  storage  battery.  But  it  is  an  ignis 
fatuus  up  to  date.  We  have  never  been  able  to  see  anything 
in  it. 

We  have  had  our  difficulties  in  Boston,  of  course,  but  we 
have  also  a  glorious  history  to  record  in  regard  to  what  we 
have  done.  Last  summer,  during  the  visit  of  the  Grand 
Army  to  Boston,  we  carried  on  our  entire  system  3,000,000 
passengers  in  one  week,  and  out  of  the  3,000,000  we 
carried  more  than  1,000,000  on  our  electric  cars  in  one 
week,  and  that  without  the  slightest  hitch  of  any  kind, 
without  any  trip  being  missed,  and  without  any  person 
being  injured  in  any  degree.  At  present  we  have  sixty 
miles  of  electric  track,  with  something  over  300  cars.  We 
are  running  about  18,000  miles  a  day  electrically,  or  about 
three-quarters  the  distance  around  the  globe,  and  we  are 
carrying  from  100 000  to  125,000  passengers  by  electricity. 
The  experiment  in  Boston,  if  such  it  may  be  called  at  this 
late  date,  has  passed  to  a  stage  where  the  public  not  only 
consents  to  its  extension,  but  actually  demands  it.  From 
all  quarters — and  we  cover  a  very  large  area,  having  some 
260  miles  of  track  in  the  towns  and  cities  surrounding  Bos- 
ton— we  have  constant  and  repeated  demands  for  the  im- 
mediate introduction  of  the  electrical  system,  so  that  where 
it  has  been  a  matter  of  grave  and  great  di  fficulty  heretofore  to 
pacify  the  public  mind  respecting  the  matter  of  introduction 
of  electric  roads,  with  us  in  Boston  it  becomes  now  simply 
a  question  of  not  getting  the  system  in  fast  enough. 

But,  after  all  is  said  and  done,  we  are  but  in  our  experi- 
mental stage;  we  are  in  our  infancy.  Much  remains  to  be 
done  by  the  electric  companies  in  regard  to  the  improve- 
ment in  motors,  in  the  way  of  cheapening  their  product  so 
as  to  give  it  to  the  railway  companies  at  a  decidedly  cheaper 
price  than  it  can  be  sold  at  to-day.  Much  remains  to  be 
done  to  perfect  the  system  in  regard  to  the  proper  form  of 
car  to  be  used,  the  proper  form  of  rail  and  a  thousand  and 
one  details,  in  order  to  make  an  electrical  system  in  a 
metropolitan  city  a  great  success.  They  say  theie  is  nothing 
new  under  the  sun,  and  therefore,  sometimes  we  are  forced 
to  go  back  to  first  principles  in  order  to  determine  the  best 
way  to  conduct  our  business  to-day.  Having  given  the 
subject  much  careful  consideration  I  am  very  strongly  of 
the  opinion — and  my  opinion  is  strengthened  with  the  lapse 
of  time — that  the  future  electric  street  railroad  will  not  use 
its  motors  under  the  car.  I  do  not  believe  it  is  possible 
for  a  motor  to  be  built  to  be  used  under  the  car  which  will 
give  that  degree  of  life  and  durability  which  the  rough, 
hard  usage  of  a  street  railroad  is  bound  to  impose.  I 
think,  on  the  other  hand,  that  the  electricil  locomotive  or 
motor  car  is  going  to  be  the  Moses  which  will  lead  us  into 
the  promised  land.  For  many  reasons  the  electric  locomo- 
tive is  decidly  preferable  to  the  use  of  motors  under  a  car. 
The  first  one,  and  perhaps  the  most  important,  is  the  fact 
that  in  Boston,  in  Providence,  in  Worcester,  in  fact  all  the 
large  New  England  cities,  a  double  equipment  of  cars  is 
necessary.  We  need  motor  cars  for  winter  use.  We  need 
motor  cars  for  summer  use.  What  we  want  to  find  in  the 
practical  ends  of  the  business  is  a  medium  or  force  or  power 
which  will  enable  us  to  draw  our  box  car  on  the  morning  of 
the  fourth  day  of  July,  when  it  is  cold  and  rainy  and  to  use  the 
same  force  or  power  to  draw  our  open  car  in  the  afternoon 
of  the  same  day  when  it  comes  out  fine  and  beautiful  and 
the  thermometer  registers  70  degrees.  The  present  type 
of  motor  car  which  is  now  so  widely  known  does  not  give 
us  those  opportunities  and  I  doubt  very  much  whether  any 
street  railroad  can  afford  to  go  into  the  problem  of  buying 
motors  with  all  the  electrical  machinery  incident  thereto 
for  two  equipments,  one  for  the  box  car  and  one  for  the 
open  car. 

R.  W.  Pope  introduced  the  following  resolutions  which 
were  unanimously  adopted  by  a  rising  vote: 

Rcsolvcii,  That  I  he  National  Electric  Light  association,  assL-mbled 
to  celebrate  the  decennial  anniversary  of  the  establishment  of  the 
electric  lighting  industry  in  the  United  States,  fully  appreciating 
the  vahic  of  the  discoveries  and  inventions  of  Joseph  Henry,  heartily 
approves  of  the  proposition  now  before  congress  to  bestow  substantial 
recompense  upon  the  daughter  of  the  great  discoverer,  who,  during  a 
lifetime  devoted  to  science,  received  no  financial  compensation  for  the 
benefit  he  conferred  upon  mankind. 

Kd:s.)/vfd^  That  a  copy  of  these  resolutions  be  forwarded  to  both 
houses  o;  congress. 

E.  R.  Weeks:  While  listening  to  the  delightfully  frank 
and  pleasant  expressions  of  experience  this  morning,  it 
occurred  to  me  that  it  might  be  of  interest  to  the  conven- 
tion to  know  that  in  Kansas  City,  where  is  located  the 
oldest  Thomson-Houston  central  station,  we  are  still  oper- 
ating some  of  the  original  ten-Hght  machines  built  by  the 
original  American  Electric  company  in  the  old  factory  in 
New  Britain,  of  which  Professor  Thomson  has  told  you. 
Using  the  metaphor  of  the  gentleman  from  Boston,  it 
might  also  be  interesting  to  the  convention  to  know  that, 
equipped  with  that  tackle — for  which,  by  the  way,  we  paid 
right  handsomely — we  did  not  come  home  and  we  do  not 
stand  before  you  to  day  with  an  empty  swing. 

TiiK  PitESiiiF.N'r:  I  presume  that  that  was  the  machine 
that  they  burnt  the  basket  apparatus  up  to  test  ? 

Mr.  Monks  of  Boston,  has  stated  that  street  railway 
systems  have  no  past;  they  have  grabbed  the  present  and 
are  going  to  secure  the  future.  Unlike  the  street  railway 
system  the  National  Electric  Light  association  has  a  past, 
one  extremely  interesting  :uul  widely  varying  in  interest. 
We  have  been  promised  in  that  direction  a  paper  from 
George  Worthington.  U  nfortunately  he  is  detained  at 
home  by  illness  and  Charles  W.  Price  has  kindly  con- 
sented to  respond  in  his  behalf. 

Organization    ok    tele    National    Electric    Light 
Association. 

Chas.  W.  Prick:  Fortunately  for  me,  though  perhaps 
not  for  the  association,  I  was  present  at  the  birth  of  the 
National  Electric  Light  association,  an  organization  which 
through  many  changes  of  everything  else,  has  never 
changed  its  name,  and  is  still  known  by  the  title  given  it 
in  Chicago  six  years  ago.  I  think  every  line  of  the  first 
constitution  and  by-laws  has  been  changed  with  this  ex- 
ception, for  when  other  portions  of  the  programme  failed, 
a  report  from  the  committee  on  amendments  would  be  de- 
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pended  on,  and  this  committee  was  appointed  as  regularly 
as  the  association  assembled  in  convention.  These 
amendments  were  not  always  improvements.  Having  had 
an  humble  part  in  the  construction  of  the  first  constitution, 
you  will  understand  of  course  I  can  speak  from  an  un- 
prejudiced standpoint. 

The  first  convention  was  composed  of  many  of  the 
pioneers  in  electrical  work,  energetic  and  progressive  men. 
Next  to  those  engaged  in  the  electric  lighting,  gentlemen 
representing  the  carbon  industry  were  the  most  numerous 
— not  even  excepting  at  that  time  the  newspaper  men — 
and  our  friends  who  dealt  in  general  electrical  supplies 
gave  friendly  and  able  aid  at  all  times.  No  one  seemed  to 
fully  understand  why  the  meeting  had  been  called,  one 
delegate  stating  at  the  first  session  that  he  came  because 
his  parent  company  advised  him  not  to. 

The  first  meeting  of  the  National  Electric  Lightassociation 
was  held  in  the  parlors  of  the  Grand  Pacific  hotel,  Chicago, 
at  II  o'clock  A.  M.,  February  25,  18S5,  six  years  ago. 
William  A.  Hovey,  at  that  time  one  of  the  editors  of  the 
Electrical  Rt'o'uw  of  New  York,  called  the  meeting  to 
order,  and  stated  that  the  call  had  been  issued  by  his 
journal  on  the  request  of  a  large  number  engaged  in  the 
business  of  supplying  electric  light. 

George  S.  Bowen,  then  with  the  VanDepoele  Electric 
company  of  Chicago,  was  elected  temporary  chairman, 
and  Henry  Dwight  Stanley,  then  and  now  and  probably  for- 
ever representing  the  Bridgeport  Brass  company,  was  elected 
temporary  secretary.  Mr.  Bowen,  on  taking  the  chair, 
spoke  briefly  of  the  bright  future  he  thought  was  in  store 
for  the  electric  light,  remarked  that  the  science  was  "still 
in  its  infancy."  and  expressed  a  confidence  that  valuable 
results  would  grow  out  of  the  convention.  You  all  agree, 
undoubtedly,  with  Mr.  Bowen's  predictions. 

A  committee  on  credentials  and  permanent  organizition 
was  appointed,  consisting  of  the  following  named  gentle- 
men: Charles  A.  Brown  of  Chicago,  C.  J.  Richards, 
Racine,  Wis.,  George  Herbert  Wadsworth,  of  Cleveland, 
(since  deceased),  Frank  Ridlon  of  Boston,  and  S.  Bald- 
win of  Baltimore. 

A  committee  on  programme  and  progress  of  business — 
please  note  the  title— consisting  of  about  one-third  of  the 
delegates  to  the  convention,  was  appointed,  and  then  we 
adjourned  for  lunch. 

On  re-convening.  Mayor  Carter  Harrison  of  Chicago 
welcomed  the  visitors.  Speaking  from  memory,  I  remem- 
ber that  he  said  that  "electricity  was  the  most  subtle  of 
fluids,  that  it  was  the  most  pDwerful,  the  greatest  agency 
handled  by  man."  "It  was,"  he  said,  "the  breath  of 
Daiiy.  It  could  rend  the  giant  oak,  melt  the  granite  of 
ages,  yet  in  the  incandescent  light  it  was  as  soft  as  down 
on  a  woman's  cheek." 

Then  we  all  stood  up  and  cheered  Carter  Harrison. 

Prof.  Elisha  Gray  also  spoke  a  few  words  of  welcome, 
and  gave  electricity  the  credit  of  being  the  greatest  wonder 
of  the  century,  and  varied  the  infancy  remark  by  predict- 
ing that  we  were  only  on  the  threshold  of  its  wonders. 
Then  all  applauded  Prof.  Gray,  and  everybody  present 
felt  prou  1  of  his  calling. 

The  committee  on  permanent  organization,  which  had 
been  penned  up  in  a  room,  and  compelled  to  go  hungry 
until  the  report  was  made,  then  filed  into  the  room.  The 
peaceful  look  on  their  countenances  gave  no  indication  of 
the  strife  and  controversy  that  had  occurred  in  that  com- 
mittee room,  where  they  had  been  in  attendance  on  the 
birth  of  this  associatioi.  The  committee  was  fortunately 
a  comprehensive  one,  and  from  a  host  of  candidates  made 
admirable  selections,  as  follows,  and  the  report  was 
unanimously  adopted  by  the  convention:  President,  J.  F. 
Morrison,  Baltimore;  vice-presidents,  M.  M.  Cleveland, 
Hartford,  Conn.;  J.  H.  ^'arbrough,  Nashville.  Tenn.,  E. 
R.  Weeks,  Kansas  City,  Mo  ;  secretary  and  treasurer, 
William  A.  Hovey  of  New  York;  executive  committee, 
George  S.  Bowen  of  Chicago.  Wm.  Hochhausen  of  New 
York;  Gilbert  Donaldson  of  St.  Paul,  Frank  Ridlon  of 
Boston:  John  R.  Fletcher  of  Akron,  Ohio,  and  Geo. 
O'Connor  of  New  Orleans. 

I  remember  that  the  convention  was  astonished  by  the 
figures  given  by  George  Fletcher  of  Dixon,  Ii|.,  of  the 
cost  to  him  per  light.  Some  one  asked  how  much  he  paid 
his  engineer?  Who  wiS  his  engineer ?  "The  goid  Lord 
is  my  engineer,"  said  Mr.  Fletcher.  This  he  explained  by 
stating  that  he  employed  water-power  by  means  of  which  a 
turbine  water  wheel  ran  a  saw  mill  and  other  mills  and 
incidentally  his  electric  light  plant. 

Mr,  VanDepoele  stattd  that  electricity  could  be  used  for 
transmitting  power  No  one  will  dispute  that  fact  to-day, 
or  that  Mr.  VanDepoele  was  one  of  the  first  to  prove  it. 

Proposition  nine,  relating  to  the  use  of  the  Nos  6  and  4 
wire  in  the  same  line,  was  dicided  in  the  affirmative. 
Whether  frost  could  damage  armatures  in  transportation 
was  answered  In  the  negative  by  Mr.  VanDepoele. 

This  convention  adjourned  after  a  two  days'  session  and 
its  subsequent  history  you  are  all  well  acquainted  with. 

In  co.'ictusion  it  is  scarcely  necessary  for  me  to  speak  of 
the  great  usefulness  and  wide  influence  of  this  association. 
Starting  with  a  membership  of  less  than  fifty,  it  now  has 
I  believe,  several  hundred,  and  It  has  been  the  means  of 
promoting  a  fraternal  feeling  throughout  the  entire  elcclri- 
cal  industry,  of  at  once  bringing  to  the  front  the  most 
meritorious  work  of  the  alert  inventors,  and  lo  an  exient, 
not  easily  calculable,  made  every  electric  light  man  ac- 
quainted with  the  most  successful  and  modern  manner  of 
conducting  his  business.  Neither  can  it  be  said  to  have 
fulfilled  lis  mission.  There  is  much  and  still  greater  work 
to  do,  as  this  great  science  continues  to  expand.  No 
organization,  and  I  speak  advisedly,  has  done  as  much  to 
promote  the  best  interests  of  the  whole  field  of  this  industry 
as  your  association. 

That  the  good  work  begun  in  doubt  and  with  many 
misgivings  in  the  city  of  Chicago  six  years  ago,  may  con- 
tinue to  still  greater  usefulness  and  honor,  is  the  sincere 
wish  of  your  present  speaker. 

Thk  PkKSiUK.NT:  As  representing  the  particular  de- 
partment of  incandescent  lighting.  J,  H.  Hcrrick,  first 
vice-president  of  the  IvJIson  Electric  company  of  New 
York  City,  will  now  address  you. 


Incandescent  Lighting, 

Mr.  Herrick:  I  do  not  believe  it  is  in  the  books,  but 
it  seems  to  me  in  preparing  for  this  occasion  so  far  as  I 
might  that  the  original  incandescent  lamp  has  been  omitted 
from  the  books,  and  I  claim  that  a  man  named  Moses  dis- 
covered the  first  incandescent  lamp,  because  it  was  Incan- 
descent, it  was  a  vegetable  filament  and  it  did  not  consume. 
Now  from  that  time  to  Thales — I  think  it  was,  Mr. 
Lockwood — and  from  that  time  00,  somewhere  In  the 
neighborhood  of  1S20,  the  world  was  wishing  for  the 
return  of  that  same  incandescent  light,  but  it  did  not  come. 
As  I  understand  from  some  of  the  scientific  speakers  ahead 
of  me,  Mr.  Faraday  discovered  in  the  neighborhood  of 
1S25  some  method  of  running  a  powerful  current  over  a 
large  conductor  through  a  low  resistance  incandescent  car- 
bon and  made,  as  my  celebrated  fr-end,  the  professor,  has 
suggested,  a  brilliant,  beautiful  laboratory  experiment,  and 
the  light  went  along  in  just  about  that  shape  until  some- 
where In  the  neighborhood  of  1S75,  when  Mr.  Edison 
having  completed  the  quadruplex  telegraphic  invention, 
was  enabled  to  turn  his  attention  to  the  incandescent  light. 
Now  as  to  the  benefits  of  this  incandescent  lamp,  w:  have 
been  in  this  room  a  couple  of  hours  and  we  have  used  up  a 
great  deal  of  the  oxygen.  Every  five  foot  gas  burner  con 
sumes  nine  cubic  feet  of  oxygen  and  the  ro3m  begins  to 
feel  oppressive.  One  of  the  principal  advantages  of  this 
light  is  that  we  do  not  use  any  oxygen  and  we  only  pro- 
duce one-fifteenth  part  of  the  heat  and  we  take  the  light 
into  the  domestic  circle  and  make  life  pleasant  and  happy, 
because  the  air  is  good.  Now  I  am  very  fond  of  parallels 
and  it  seems  to  me  that  the  incandescent  lamp  Is  very  much 
parallel  in  many  respects  to  human  life.  The  great  men 
of  the  past  and  present  have  elevated  manhood  and  bene- 
fited the  common  community  by  the  measuie  of  resistance 
they  have  been  able  to  offer  to  the  obstacles,  the  trials,  the 
disappointments  of  daily  life,  and  just  so  in  our  incandes- 
cent lamp,  by  the  measure  of  its  resistance  you  measure  the 
brilliancy  of  its  effect.  Again,  human  genius,  human 
talent  may  be  overwrought,  overworked  and  cease  to  bene- 
fit us  all.  So  it  is  with  the  incandescent  light.  If  overwrought 
by  the  current,  is  destroyed.  There  is  no  man  fit  to  belong 
to  the  electrical  fraternity  who  does  not  believe  in  the 
scientist's  dreams.  What  we  have  achieved  in  the  past 
was  largely  owing  to  the  dream  put  into  reality,  of  our 
scientists.  What  we  may  expect  in  the  future  will  depend 
upon  by  how  much  faith,  by  how  much  energy,  by  how  much- 
genius,  we  endeavor  to  realize  the  dream  of  these  scientists. 

The  President:  It  was  related  that  in  the  early  days 
of  electric  lighting  in  the  city  of  Boston  when  the  old 
Brush  company  was  just  afraid  of  its  coal  being  exhausted 
and  there  were  two  firemen  in  the  room,  that  Frank  Ridlon 
ordered  one  fireman  to  be  thrown  into  the  furnace  to  keep 
the  steam  up  until  the  load  of  coal  arrived.  One  of  the 
survivors  of  the  old  basket  factory  in  New  Britain  who  has 
come  down  to  us  from  those  early  days  of  electric  lighting 
in  comparatively  a  good  state  of  preservation,  is  E.  Wilbur 
Rice  of  the  Thomson-Houston  company  of  Lynn,  We 
shall  be  glad  to  hear  from  him. 

Mr.  Rice:  I  was  very  much  interested  to  hear  Prof. 
Thomson  speak  of  what  he  saw  In  London  and  it  occurred 
to  me  that  I  had  a  similar  experience  one  lime  with  Prof. 
Thomson  himself  when  I  visited  the  Centra!  High  School, 
one  afternoon  after  school,  to  examine  some  of  Prof. 
Thomson's  old  works.  I  saw  there  a  dynamo  which  the 
professor  assured  me  was  the  first  one  that  he  had  ever 
built.  This  dynamo,  curious  to  rela'e,  was  so  wound  and 
connected  by  Prof.  Thomson  on  different  occasions  that  It 
involved  many  of  the  principles  which  have  since  become 
well  known,  but  at  that  time  were  unknown.  He  had  the 
winding  so  arranged  that  it  could  be  used  In  shunt,  in 
series  and  in  series  shunt  which  is  practically  known  to-day 
as  the  compound  winding  and  which  is  used  so  much  in 
connection  with  incandescent  lighting.  Prof.  Thomson 
did  not  publish  it  at  that  lime  and  told  me  that  he  did  not 
think  he  was  doing  anything  particular.  I  may  say  in  this 
connection  that  Prof,  Thomson  did  a  great  many  things 
of  this  kind  that  were  equally  great  but  which  seemed  to 
him  so  ordinary  and  such  a  matter  of  course  that  he 
neglected  to  say  or  do  anything  about  it.  I  was  a  student 
at  the  High  School  of  Philadelphia  at  the  time  when  Prof. 
Thomson  visited  Europe  in  1S78.  Upon  his  return  I  was 
greatly  delighted  to  hear  his  enthusiastic  account  of  what 
he  had  seen  and  1  know  I  was  very  much  interested  to 
learn  that  he  intended  to  go  into  such  a  line  of  work,  I 
remember  one  of  the  first  large  machines  driven  by  power 
which  was  built  by  Prof.  Thomson,  was  used  in  a  lecture 
at  the  Franklin  Institute,  given  in  the  winter  of  i878-'79 
shortly  after  the  professor's  return  from  Europe.  This 
dynamo  was  driven  by  a  steam  engine  belonging  to  the 
Franklin  Institute,  and  was  used  to  run  a  very  brilliant 
lighr.  In  those  days  an  arc  light  was  quite  a  novelty,  and 
I  well  remember  the  impression  it  made  upon  me  although 
I  was  quite  a  young  man — a  mere  boy  at  the  time  of  the 
centennial  exhibition 

The  early  days  of  the  promotion  of  the  Thomson- Hous- 
ton company  in  Lynn,  or  the  old  American  company,  are 
of  course  quite  familiar  to  me  as  I  was  one  of  the  first  em- 
ployes along  with  Prof-  Thomson.  In  those  days  we 
were  not  fjulte  so  busy  as  we  are  at  present,  and  although 
the  factory  was  quite  small  the  room  was  quite  large  for 
the  amount  of  work  we  accomplished.  I  know  that  on  the 
upper  floors  of  the  factory  it  was  quite  a  customary  thing 
for  some  of  the  boys  to  build  double  rippers  and  to  exer- 
cise on  bicycles.  One  of  the  first  pieces  of  work  upon 
which  I  was  set  on  arriving  at  New  Britain  was  whitewash- 
ing Prof,  Thomson's  office  and  brightening  up  the  ma- 
chinery, and  numerous  other  like  employments.  Prof. 
Thomson  was  engaged  on  work  somewhat  similar  on  some 
occasions.  I  remember  when  he  assisted  in  putting  a  par- 
tition around  his  office  in  order  to  get  a  place  where  he 
could  do  some  quiet  work.  The  company  was  too  poor 
or  was  unwilling  to  buy  electrical  instruments,  and  Prof. 
Thomson  had  to  make  a  great  many  with  his  own  hands. 
Perhaps  to  give  one  an  idea  of  the  great  advancement 
during  the  past  ten  years  I  may  state  that  a  great  many  of 


the  familiar  words,  such  as  volt  and  ampere,  were  at  that; 
time  entirely  unknown.  We  measured  our  currents  in 
webers,  and  I  think  that  the  word  ampere  was  not  gener- 
ally adopted  until  1881  or  1SS2,  The  first  machine  which 
we  built  in  the  old  factory  was  a  one-light  machine  which 
weighed  something  like  one  hundred  and  fifty  to  two  hun- 
dred pounds.  I  remember  well  that  we  used  to  exercise 
our  strength  in  attempting  to  lift  it,  and  a  great  many  suc- 
ceeded. To  day  we  are  building  machines  weighing  65,- 
ooo  pounds.  The  output  of  tho^e  little  machines  was  one 
arc  light,  measured  in  our  electrical  nomenclature  500 
watt .  To-day  the  machines  that  I  am  speaking  of  will 
give  an  output  of  over  500,000  watts.  This  little  ma- 
chine of  which  I  speak  required  about  one  and  a  half  to 
two  horse  power  to  drive  it,  and  the  large  machines  we  are 
building  to-day  require  about  700  horse  power.  I  think 
after  the  close  of  the  year  188 1  we  had  in  use  something 
like  one  hundred  arc  lights  all  told.  To  day  I  believe 
there  are  something  like  one  hundred  thousand  arc  lights 
in  operation.  This  gives  you  some  idea  of  the  growth  of 
one  company  and  of  one  branch  of  its  work,  and  there  is 
no  question  that  the  general  electrical  industry  has  devel- 
oped in  like  manner. 

George  M.  Phelps  presented  this  resolution,  which 
was  unanimously  adopted: 

Whereas,  The  members  of  the  National  Eiectiic  Liglit  association 
assembled  in  its  cliirteenth  convention  have  learned  of  the  serious  ill- 
ness of  George  VVorthington,  whose  genial  presence  is  missed  by  all 
and  whose  conspicuous  services  to  electrical  industries  in  promoting 
the  organization  of  the  association  is  recalled  by  all,  it  is 

Resolved,  That  the  association  hereby  expresses  its  cord'al  esteem 
for  Mr.  Worthinston,  its  appreciation  of  his  many  services  and  its 
heartfelt  wishes  for  his  early  recovery  of  health  and  strength  and  that 
the  secretary  is  requested  Co  forward  a  copy  of  the  resolution  to  Mr. 
Worthington, 

_  The  President:  First  almost  in  the  field  of  transmis- 
sion and  utili2a,tlon  of  electrical  energy  for  power  pur- 
poses, and  I  believe  the  first  to  make  a  practical  applica- 
tion and  demonstration  for  the  propelling  of  our  street 
cars  is  a  gentleman  whom  we  have  with  us  to-day,  so  well 
known  to  you  that  I  shall  simply  introduce  him  by  calling 
his  name — Frank  Sprague. 

ADDRESS   BV   FRANK    SPRAGUE. 

Mr.  Sprague:  While  the  hum  of  the  motor  may  be 
called  the  song  of  emancipation,  like  the  hum  of  many' 
another  song  it  is  best  when  quietest.  Since  my  early  mu- 
sical education  was  neglected  I  am  not  able  to  compose 
music  to  go  with  it.  I  once  made  the  remark  that  I  owed 
much  to  Providence,  energy  and  the  industries  of  Provi- 
dence for  some  of  the  earliest  success  in  electric  railway 
work,  A  gentleman  looked  at  me  and  said  In  a  somewhat 
sarcastic  manner,  "I  think  you  do  owe  much  to  Provi- 
dence." 

I  remember  in  1879  I  was  on  duty  on  board  of  a  naval 
vessel  of  the  United  States  on  the  coast  of  Japan.  I  had 
before  that  time  been  at  the  Naval  Academy,  graduating 
therein  1878,  and  just  at  the  timethat  Edison,  Bell  and 
other  electricians  were  prominent  in  the  field,  and  there 
grew  up  in  my  mind  a  love  for  electrical  matters  and  the 
desire  to  be  associated  in  some  way  with  electrical  devel- 
opments. The  United  States  navy  at  that  time  was  not 
very  encouraging  to  any  such  ambition.  I  went  the  way 
of  all  other  midshipmen  and  drifted  out  to  Asia,  but  the 
stories  came  of  the  discoveries  being  made  in  electric 
lighting  by  Thomson.  Brush  and  Bell,  and  I  became  very 
nervous,  I  was  trying  to  invent  an  electric  motor  and  I 
meditated  very  seriously  sending  a  request  to  the  Navy 
Department  to  be  allowed  to  come  home  in  a  sailing  ves- 
sel, as  I  could  not  well  afford  to  come  home  In  any  other 
way.  Well,  by  some  good  Intervention  I  was  ordered  back 
to  the  United  States,  and  I  went  to  Ansonia,  Conn.,  and 
saw  an  experiment  In  the  transmission  of  power  which 
greatly  impressed  me.  Mr,  Wallace,  of  Wallace  &  Sons,  of 
Ansonia,  is  a  man  whose  position  in  the  history  of  this  enter- 
prise has  never  been  fully  appreciated.  I  went  there  knowing 
him  personally  and  was  taken  through  his  factory,  and  he 
said,  "Sprague,  let  me  show  you  something."  He  had 
one  of  those  old  four-pole  armature  machines.  He  had  it 
connected  with  a  dynamo.  He  turned  on  the  current  and 
pretty  soon  this  thing  was  running  two  or  three  thousand 
revolutions  a  minute,  tie  said,  "It  is  no  good."  I  asked 
him,  "Why?""  He  said,  "I  will  show  you."  and  turning 
to  one  of  the  men —a  large,  strong  man,  he  said,  "Get 
hold  of  the  armature."  This  armature,  I  suppose,  was 
about  ten  inches  in  diameter.  He  got  hold  with  the  brake 
on  the  arm  of  it  and  finally  began  to  bring  it  down,  lower- 
ing its  speed,  and  finally  brought  It  to  a  dead  rest.  In 
that  simple  experiment  he  outlined  and  he  overlooked  the 
most  important  fact  that  he  had  to  deal  with — that  the 
energy  which  was  being  developed  was  not  the  sole  ques- 
tion to  be  considered,  but  there  was  also  to  be  considered 
its  torsional  effort  multiplied  by  the  speed  with  which  it 
was  traveling.  Had  Mr,  Wallace  seized  on  that  single 
point,  or  had  I  or  had  anybody  else  seized  upon  It  at  that 
time  the  transmission  of  power  would  then  have  been  very 
much  advanced.  Mr.  Wallace  at  that  time,  if  I  remember 
rightly,  was  building  a  machine  invented  by  Mr.  Farmer — 
certainly  one  of  the  earliest  and  most  esteemed  pioneers  of 
electric  science  in  this  country.  Mr.  Farmer  was  then  a 
crippled  [nan  confined  to  his  chair.  He  was  attached  lo 
the  torpedo  station  at  Newport,  and  he  had  invented  a 
machine  for  use  In  torpedo  work  on  board  ship.  One  of 
his  machines  was  one  of  the  first  machines  that  I  ever  had 
the  pleasure  of  dealing  with.  With  a  lack  perhaps  of 
some  little  formality  which  is  necessary  in  olficial  life,  I 
applied  for  the  whole  second  lloor  of  a  machine  shop  in 
the  Brooklyn  Navy  yard.  I  think  that  was  In  iSSo  or 
1881.  I  got  one  lathe  and  in  that  lathe  I  set  up  a  Wal- 
lace Farmer  machine  and  tried  my  first  experiment  In  the 
building  of  a  dynamo  or  motor.  My  work  from  that  time 
fell  off.  My  duties  called  me  out  of  the  United  States, 
.-ind  it  was  not  until  1S82  at  the  electrical  exposition  in 
London  that  1  was  brought  to  a  consideration  of  the  tre- 
mendous advance  that  electricity  was  making.  Few  of 
you  are  familiar,  perhaps,  with   the  inside   difficulties  with 
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handled  by  an  electrical  journal  on  account  of 
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Most  American  electricians  are  more  or  less 
interested  in  Ferranti's  work  in  London  and 
for  this  reason  (^aryl  1).  Haskins'  paper  on 
"The  Ferranti  System,"  which  was  read  at  the 
last  meeting  of  the  National  I'^lectric  Light  as- 
sociation and  is  presented  in  this  issue,  will 
prove  of  intere.st.  Mr.  Haskins  has  served 
under  Mr.  Ferranti  and  his  account  of  the  ma- 
chinery, conductors,  etc.,  employed,  is  doubt- 
less, one  of  the  most  reliable.  As  Mr.  Ferranti 
and  his  system  at  one  time  were  rather  roughly 


Perhaps  one  of  the  most  interesting  features 
of  the  convention  of  the  National  Electric 
Light  association  was  the  celebration  of  the 
first  decennial  of  the  use  of  electricity  for  light 
and  power.  The  addresses  which  were  made 
by  representatives  of  the  several  branches  of 
electrical  industry  were  highly  entertaining  and 
instructive.  Prot.  Thomson  spoke  of  the  de- 
velopment of  arc  lighting  and  welding;  Frank 
Sprague  dwelt  upon  the  installation  of  the  not- 
ed Richmond  electric  railway;  Thomas  D. 
Lockwood  spoke  for  the  telegraph  and  tele- 
phone; Mr.  Herrick  responded  for  the  Edison 
incandescent  system;  E.  Wilbur  Rice  related  a 
great  many  interesting  incidents  connected  with 
the  early  days  of  electric  lighting.  It  was  a 
symposium  which  will  always  be  memorable  in 
the  history  of  the  association. 


F.  H.  Prentiss,  in  his  paper  read  at  the  con- 
vention of  the  Electric  Light  association  and 
presented  in  full  in  this  issue,  considered  the 
subject  of  the  distribution  of  steam  from  central 
stations.  The  stand  was  taken  that  it  is  com- 
mercially feasible  and  practical  to  combine  a 
system  of  steam  distribution  from  a  central  sta- 
tion with  an  electric  light  plant,  in  such  a  man- 
ner as  to  utilize  the  exhaust.  There  is  no 
doubt  that  the  average  electric  lighting  plant 
as  now  run  is  a  wasteful  combination  of  light- 
ing machinery.  When  we  compare  it  with  the 
modern  gas  house  we  find  that  where  the  ap- 
paratus in  one  plant  must  needs  be  kept  idle 
during  a  great  portion  of  the  time,  that  of  the 
other  plant  can  be  utilized  to  store  up  a  product 
and  by-products  to  be  delivered  later  on.  Mr. 
Prentiss  claims  that  the  chief  trouble  encountered 
in  distribu'ing  steam  has  been  the  difficulty  of 
securing  absolutely  tight  joints,  but  he  asserts 
that  this  obstacle  has  been  overcome.  If,  then, 
steam  distribution  is  thoroughly  practical  many 
of  our  largest  electric  lighting  plants  are  not 
availing  themselves  of  a  splendid  opportunity 
to  increase  dividends.  Perhaps  Mr.  Prentiss' 
effort  may  be  the  means  of  awakening  mana- 
gers to  the  fact  that  the  by-product,  e.xhaust 
steam,  which  is  now  wasted,  might  be  sold  at  a 
profit.  

"It  is  curious  that  notwithstanding  the  fact 
that  as  a  source  of  illumination  the  electric  arc 
has  been  known  since  the  beginning  of  the  cen- 
tury, the  scientific  study  of  its  nature  has  been  but 
little  pursued."  These  words,  at  the  beginning  of 
Prof.  Elihu  Thomson's  paper  on  the  "Electric 
Arc  and  its  Use  in  Lighting,"  which  was  read 
at  the  convention  of  the  National  Electric 
Light  association,  are  a  good  preface  for  what 
followed.  Starting  in  with  a  little  of  ancient 
history,  Prof.  Thomson  leads  the  reader  along 
through  an  account  of  a  number  of  interesting 
facts  and  e.Nperiments  relative  not  only  to  the 
arc  itself  but  also  to  the  mechanism  of  the  lamp. 
The  arc  he  defines  as  being  "composed  of  a 
stream  of  vapor  arising  from  the  actual  boiling 
or  vaporization  of  the  solid  or  fused  ends  of  the 
separated  conductors."  Referring  to  the  fact 
that  he  had  been  able  to  bend  small  carbon 
pencils  by  passing  a  sufficient  current  through 
them,  and  that  under  such  circumstances  they 
emitted  light  of  an  intensity  approaching  that 
of  the  arc,  Prof.  Thomson  pointed  out  that 
these  facts  indicated  the  possibility  of  the  "fusion 
of  carbon  into  litiuid  carbon  at  arc  temperature 
under  a  high  pressure  of  inert  gas."  Another 
curious  fact  relating  to  the  distribution  of  po- 
tential in  the  arc  was  mentioned.  Prof.  Thom- 
son spoke  of  Dr.  J.  A.  Fleming  having  shown 
that  the  dilference  of  potential  between  the 
positive  carbon  and  the  arc  (lame  is  about  forty 
volts  and  that  the  entire  forty-five  volts  is  made 
up  by  the  addition  of  the  few  volts'  difference 
of  potential  between  the  flame  and  the  nega- 
tive pencil.  Speaking  of  an  arc  operated  upon 
by  alternating  currents,  we  are  reminded  that 
unless  the  alternations  are  rapid  the  arc  is  liable 
to  extinction  at  the  zero  points  of  current,  es- 
pecially when  run  in  a  draft  of  air.  Touching 
upon  the  obstacles  to  the  employment  of  small 


arcs  with,  say,  three  or  four  amperes  of  current. 
Prof.  Thomson  stated  that  the  chief  one  was 
the  difficulty  of  obtaining  suitably  uniform  car- 
bons. Prof.  Thomson's  lecture  was  replete 
with  matter  which  after  a  careful  reading  will 
prove  of  the  greatest  value  to  those  making  a 
study  of  the  arc  lamp. 


In  a  paper  read  before  the  National  Electric 
Light  association,  Frederick  C.  A.  Perrine  ad- 
dressed the  members  as  business  men.  He  ad- 
vocatedthe  organization  by  electrical  compa- 
nies of  a  mutual  society  of  confidence.  He  took 
as  his  text  the  recent  financial  crisis,  and  said 
that  the  1-ssons  which  had  been  learned  by 
bankers  should  be  studied  by  electrical  com- 
panies. Mr.  Perrine  suggested  the  idea  of 
forming  a  society  which  should  have  as  its  ob- 
ject the  insurance  of  accounts.  Losses,  includ- 
ing such  as  are  incident  to  general  business,  bad 
management,  dishonesty,  and  failures  he  esti- 
mated at  one-half  of  one  per  cent,  of  the  ac- 
counts. If  a  mutual  company  were  formed  to 
insure  the  accounts  or  to  divide  the  lossesamong 
the  many,  no  single  concern  would  be  burdened. 
The  plan  as  sketched  out  by  Mr.  Perrine  would 
be  "to  form  among  electrical  companies  a  mutual 
society,  each  company  pledging  individually  its 
entire  capital  for  the  assurance  of  all  accounts 
outstanding  against  any  members,"  That  the 
association  appear  as  an  indorser  on  notes  or 
as  an  insurer  of  accounts  when  called  upon  by 
any  member,  would  be  the  simplest  plan  of  op- 
eration according  to  Mr.  Perrine.  While  the 
suggestion  of  the  insurance  of  an  account  may 
seem  to  be  a  rather  startling  innovation,  the 
scheme,  the  author  of  the  paper  thinks,  is  Ijased 
upon  a  more  substantial  foundation  than  insur- 
ance against  loss  by  fire  or  accident.  The  effect  of 
the  establishment  of  a  system  of  mutual  insur- 
ance of  accounts,  Mr.  Perrine  asserts,  would  be 
that  of  increased  capital  in  the  business;  creditors 
would  be  relieved  of  much  of  their  anxiety;  and 
the  stocks  and  bonds  of  the  associated  concerns 
would  be  rendered  more  stable. 


The  Providence  convention  of  the  National 
Electric  Light  association  was  one  of  the  most 
interesting  in  the  history  of  the  association. 
There  were  65  representatives  of  central  sta- 
tions in  attendance  according  to  the  secretary's 
record.  This  is  a  noteworthy  fact,  and  one  on 
which  the  association  may  well  be  congratu- 
lated. The  delegates  moreover  attended 
the  meetings  in  larger  numbers  than  on 
former  occasions  and  they  evinced  a  greater 
interest  in  the  proceedings.  Everything  tend- 
ed to  increase  the  interest  of  the  members  and 
the  outlook  for  the  association  is  much  brighter 
than  at  any  time  in  the  history  of  the  organiza- 
tion. There  were  many  papers  and  reports  of 
committees  presented  which  were  especially 
valuable  to  central  station  managers.  "The  re- 
port of  the  committee  on  the  rating  of  incan- 
de.scent  lamps  was  in  the  same  line  as  that  pre- 
sented at  a  former  meeting.  It  will  prove 
highly  interesting  to  managers  of  incandescent 
stations.  T.  Carpenter  Smith's  paper  was 
another  valuable  contribution  and  was  pro- 
nounced the  most  practical  address  of  the  con- 
vention. So  deeply  were  the  members  im- 
pressed by  this  fact  that  it  was  decided  I0  make 
a  special  order  of  its  discussion  at  the  next 
meeting.  This  was  due  to  the  fact  that  the 
oaper  was  not  presented  until  near  the  close  of 
the  meeting,  and  it  was  desired  not  to  dispose 
of  the  subject  until  it  had  been  thoroughly  dis- 
cussed. There  was  another  discussion  of  the 
question  of  unfavorable  legislation,  and  at  this 
time  when  legislatures  appear  to  desire  to  crip- 
ple the  electrical  industries  of  the  country,  the 
interest  of  the  association  will  prove  valuable. 
Several  states  were  heard  from,  Massachusetts, 
and  Illinois  particularly,  where  the  electric 
light,  power  and  the  telephone  interests  are 
threatened.  In  these  states  an  active  defense 
is  being  conducted  through  the  agency  of  state 
associations  formed  by  the  National  body.  The 
earnest  work  of  the  association  in  this  line 
would  of  itself  earn  the  lasting  gratitude  of 
every  company  in  the  country.  Coming  at  this 
time  it  may  be  expected  to  awaken  additional 
interest  among  central  station  managers  in  the 
work  of  the  association. 
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which  we  had  to  deal  in  the  history  of  the  electric  railway 
enterprise  and  the  amount  which  it  was  necessary  to  con- 
ceal from  the  general  public.  The  contract  for  the  road 
in  Richmond  was  taken  in  1S87.  I  had  never  seen  the 
road.  I  remember  to  this  day  the  impression  that  came 
over  me.  I  had  been  talking  with  John  Stephenson,  the 
pioneer  car  builder  of  the  United  States,  and  he  said,  "I 
do  not  believe  that  any  self-propelling  car  can  operate  un- 
der street  car  conditions.  I  am  acquainted  with  fourteen 
of  them  in  the  city  of  Paris."  I  said,  "Mr.  Stephenson, 
there  has  been  one  difhculty  with  those — not  one  of  them 
utilizes  the  weight  of  the  car  for  the  purpose  of  traction. 
The  first  machines  that  were  bui'.t  were  built  for  storage 
battery  experiments  on  the  West  End  in  Boston.  Subse- 
quently when  I  went  to  Richmond  I  saw  a  grade  of  ten 
per  cent.  My  heart  fell  within  me  and  I  said  it  is  utterly 
impossible  for  any  car  to  climb  that  hill.  I  came  back  to 
New  York  and  had  some  consultation  in  a  retired  room. 
Is  it  possible  for  any  car  to  mount  a  ten  per  cent,  grade? 
Everybody  said  it  is  not,  and  I  confess  that  I  myself 
thought  it  was  not.  Shall  we  use  a  cable  on  that  ten  per 
cent,  grade  and  trust  to  electricity  for  the  balance,  or 
shall  we  change  the  gearing  of  the  machine?  We  had  a 
single  geared  machine.  Mr.  Johnson,  who  I  think  is  a 
sort  of  John  the  Baptist  in  the  electrical  profession — a  sort 
of  forerunner  of  good  things — said  we  better  find  if  we 
can  get  up  the  grade  at  all  Back  to  Richmond  I  posted. 
I  started  out  one  night  when  there  had  been  an  eleclion 
and  when  the  streets  were  filled  with  a  crowd  of  drunken 
men.  We  went  down  in  great  shape  and  then  just  before 
as  was  this  grade.  I  said  to  the  superintendent,  "We  can- 
not mount  it."  "Well,"  he  said,  "it  will  go  up  and  I  will 
bet  you  five  dollars  I  will  take  you  up."  We  started  and 
we  mounted  the  hill.  When  we  got  to  the  top  it  had  set- 
tled the  question  of  traction  on  a  10  per  cent,  grade.  It 
had  settled  likewise  that  the  motors  we  had  were  altogether 
too  small  and  too  light,  because  they  were  hotter  perhaps 
than  the  furnace  in  an  electric  welding  apparatus.  On 
getting  to  the  top  we  thought  the  best  thing  we  could 'do 
was  to  stand  still  a  little  while.  I  remember  one  of  my 
assistants,  Mr.  Green,  was  with  me.  I  said  to  him: 
"Green  X  think  we  better  send  for  some  instruments,  I 
think  a  little  accident  has  happened  to  one  of  the  ma- 
chines." So  we  laid  down  in  the  bottom  of  the  car  until 
he  brought  those  instruments.  They  were  four  strong 
mules  for  it  was  necessary  to  get  that  car  back  into  the  car 
shed  that  night.  As  I  say,  we  are  indebted  very  much  to 
Providence,  skill  and  energy  for  the  success  of  road.  That 
fact  brought  me  face  to  face  with  the  fact  that  it  was 
necessary  to  make  a  complete  change  on  sixty  machines  in 
Richmond  in  the  matter  of  gearing.  I  was  thoroughly  at 
a  loss  what  to  do  There  was  no  factory  that  I  could  go 
to  to  get  them  built  excepting  one  and  that  was  the  shop 
of  Brown  &  Sharpe  in  this  city.  I  said  to  the  foreman, 
"We  have  met  the  worst  obstacle  I  have  ever  seen  in  Rich- 
mond. We  have  got  sixty  cars  we  are  under  contract  to 
ran  If  we  fail  there  it  will  delay  the  electrical  develop- 
ment in  this  country;  we  likewise  personally  will  go  up. 
Now,  I  said  I  have  got  everything  at  stake.  My  associates 
have  got  every  dollar  at  stake.  The  electric  railway  in 
this  country  is  liable  to  be  at  stake.  I  said  the  road  has 
got  to  go  and  go  it  must  Will  you  do  for  me  what  I  ask 
and  put  as  many  men  and  as  much  money  and  material  at 
my  command  for  twenty  four  hours  a  day  as  will  be  needed, 
until  I  recover  the  position  we  have  lost?"  He  said,  '  I 
will."  They  went  to  work  and  made  probably  the  most 
difficult  piece  of  gearing  they  were  ever  called  on  to  make. 
In  the  course  of  four  or  five  weeks  we  started  again  in 
Richmond  on  the  2d  of  February,  i388.  The  gearing  had 
all  stuck  for  lack  of  oil.  Then  the  next  thing  we  found 
was  that  the  armitures  were  too  large  and  so  we  had  to 
resort  to  electrocution — we  had  to  cut  otT  their  heads.  We 
were  using  a  450-voit  grounded  circuit.  The  machines 
were  covered  with  water  and  mud.  Every  field  magnet 
had  been  wound  and  rewound  three  or  four  times.  Our 
next  experience  was  that  our  commutators  were  going  to 
pieces.  We  had  tried  no  less  than  sixty-five  different 
kinds  of  trolleys  and  had  not  got  one  that  wtmld  work 
reasonably  satisfactorily.  We  were  attempting  to  run 
motors  in  both  directions  and  with  a  brush  that  was  difficult 
to  handle,  and  after  trying  a  great  variety  of  brushes  we 
finally  settled  upon  square  bars  of  brass  about  three- 
eighths  of  an  inch  square  and  every  time  a  car  would  go 
through  the  street  you  could  see  a  shower  of  brass  dust,  so 
that  we  had  the  whole  road  marked  from  one  end  of  the 
town  to  the  other  with  a  sort  of  golden  path  Subsequently 
we  adopted  the  use  of  carbon.  That  inside  history  of 
some  of  the  work  at  Richmond  has  of  course  not  ordinarily 
been  told.  I  think  the  time  has  come  now  when  there  is 
no  harm  in  its  being  told  I  think  that  people  would  have 
loked  on  electric  railways  as  out  of  the  question  if  they 
had  known  of  the  straits  we  were  going  through.  I  see 
a  representative  here  of  an  enterprise  and  industry  with 
which  we  had  some  conflicts — the  Bell  Telephone  comp  iny. 
I  have  heard  since  I  have  been  here  a  criticism  that  I 
bhould  have  been  an  advocate  of  an  overhead  wire — one 
only  remember— and  had  taken  upon  mysdf  to  get  out  an 
injunction  against  the  Metropolitan  Bell  I'elephone  com- 
pany of  New  York.  About  two  or  three  weeks  ago  we  had 
a  very  providential  storm  and  in  what  I  considered  one  of 
the  most  beautiful  portions  of  New  York  there  was  a  mag- 
nificent line  of  poles  with  170  beautiful  wires  in  all  direc- 
tions and  one  to  cap  them  making  [;[  wires.  A  flaky  fall 
of  snow  occurred  and  we  found  this  army  of  poles  lying  flat 
in  the  street.  Wc  thought  that  the  telephone  company  had 
so  well  built  ils  line  that  Providence  never  would  aid  us. 
But  we  immediately  had  a  meeting  of  property  holders  and 
by  the  next  morning  we  had  an  injunction  against  the  erec- 
tion or  maintenance  of  any  poles  or  wires  oq  the  street.  I 
have  been  somewhat  critciscd,  but  I  think  it  nothing  more 
tnan  turning  the  tables  on  the  company  which  for  the  past 
two  years  has  been  so  successful  in  sitting  dovn  on  the 
infringcrsof  its  patents.  And  I  think  the  public  has  some 
re ison  to  be  satisfied,  because   the  grounded  circuit   tele- 


phone is  very  largely  disappearing  from  use  and  that  more 
perfect  telephone  service  is  being  adopted  and  sixty  per 
cent,  if  I  remember  rightly,  of  the  lines  in  New  York  City 
are  now  underground  and  we  hope  to  see  the  balance  of 
them  there.  As  to  the  future  of  the  electric  railway  I  heard 
with  some  interest  what  Mr.  Monks  .'■tated.  His  objec- 
tions to  the  double  equipment  have  been  based  somewhat 
upon  the  cost.  I  think  we  all  know  the  experience  the 
electric  railway  apparatus  has  gone  through  and  none  of  us 
can  doubt  from  the  experience  the  electric  railway  appar- 
atus has  gone  through  that  it  is  going  to  be  made  more 
simple,  lighter,  stronger,  more  reliable  and  at  much  less 
expense;  so  that  the  objection  which  he  raises,  I  think,  is 
not  entirely  a  sound  one.  It  is  based  upon  past  results, 
not  upon  future  promise.  The  gearing  of  the  present  mo- 
tor will  disappear  from  the  electric  motor  of  the  future.  It 
will  also  be  an  electric  motor  driven  direct  without  any  re- 
duction whatever.  Its  revolutions  will  be  coincident  with 
the  revolutions  of  the  wheel.  The  day  of  no  gearing  is 
fast  approaching  and  those  who  have  had  experience  with 
gears  can  surely  feel  encouraged  by  that  fact.  Of  late  I 
have-been  in  exactly  the  position  of  Mr.  Thomson  where 
the  infant  swallowed  up  the  larger  specimen,  and  I  have 
also  been  in  the  position  where  the  infant  got 
very  thoroughly  swallowed  up.  But  the  next  electric 
railway  problem  in  New  York  Citv — the  question  of  rapid 
transi"",  is  coming  to  the  front.  That  we  shall  have  there 
electric  railway  transit  I  think  no  man  who  knows  the 
future  of  this  industry  will  doubt  What  form  it  will  take 
no  man  will  tell.  While  I  am  an  advocate  of  one  wire 
if  necessary  overhead  I  am  an  advocate  of  everything  be- 
ing put  underground  as  far  as  possible.  I  do  not  believe 
in  the  theory  of  God's  free  air  in  New  York  City  when  the 
air  is  monopolized  by  three  things — buildings  from  ten  to 
fourteen  stories  high,  the  elevated  railroads  and  the  Bell 
Telephone  company  But  I  believe  in  God's  free  earth 
where  we  can  go  independent  of  grades  and  independent 
of  weather  conditions.  We  have  a  most  remarkable  ex- 
ample of  the  perfection  of  that  operation  in  London.  I 
had  the  pleasure  of  visiting  the  City  and  South  London 
Railway  under  the  guidance  of  Mr.  Hopkinson  the  engi- 
neer, and  I  told  him  there  could  be  no  question  of  the  suc- 
cess of  that  enterprise.  I  think  information  since  received 
of  the  progress  has  fully  justified  that  prediction. 

Mr.  Weeks:  It  has  been  my  experience  in  meetings 
that  there  are  always  brethren  who  require  a  little  coaxing 
and  I  rise  to  ask  from  you  the  privilege  of  the  flDor  for  a 
gentleman  from  Chicago  whose  modesty,  characteristic  of 
the  city  from  which  he  hails,  forbids  him  to  rise  and  ask 
that  privilege  for  himself  — F.  S.  Terry. 

Mr.  Tekrv:  I  thought  at  this  time  a  few  remarks  on 
the  preliminary  organization  of  the  National  Electric  Light 
association  would  perhaps  be  appropriate  and  interesting 
and  I  will  occupy  your  attention  only  a  very  short  time. 
In  the  latter  part  of  December,  18S4,  George  S.  Bowen 
made  the  suggestion  of  calling  the  electric  lighting  com- 
panies doing  business  at  that  time  together,  and,  with  them 
as  a  nucleus,  to  form  an  organization  national  in  its  char- 
acter and  following  the  plan  of  the  Gas  association.  This 
suggestion  was  madeloseveral  of  those  interested  in  elec- 
trical matters  in  Chicago,  and  it  was  finally  decided,  after 
many  futile  discussions,  to  call  a  meeting  to  perfect  the 
necessary  plans  for  such  an  organization,  and  a  date  was 
decided  upon  for  this  meeting.  There  was  but  little  inter- 
est displayed  in  the  matter  however,  and  so  few  were  pres- 
ent that  nothing  was  accomplished  and  it  gradually  became 
understood  that  the  proposed  plan  had  fallen  through.  In 
the  early  part  of  February.  1885,  the  subject  was  again  re- 
vived, and  sufllcient  interest  excited  so  that  a  meeting  was 
held,  eight  or  ten  being  present.  I  give  the  names  from 
memory  and  my  list  may  not  be  entirely  correct:  George 
S.  Bowen,  C.  C.  Warren,  M  A.  Knapp.  William  A.  Ham- 
mond, E  A.  Sperry,  W.  K  Stiles,  W,  A.  Kreidler  and 
myself,  all  of  Chicago.  At  the  meeting  it  was  decided  to 
issue  invitations  for  a  convention  to  be  held  in  Chicago  and 
a  committee  on  invitation  and  arrangements  composed  of 
George  S.  Bowen,  E.  A.  Sperryand  myself,  was  appointed. 
Of  electrical  journals  the  first  to  take  notice  of  the  National 
Electric  IJght  association  and  to  publish  the  call  for  a 
meeting  in  Chicago  was  the  Elcctriidl  Re-'ifw  of  New 
York.  The  only  meeting  of  the  committee  of  arrangements 
was  held  at  the  office  of  the  Electrical  "^upply  company 
then  located  at  No.  175  Lake  street.  Chicago,  at  which  the 
form  of  invitation  was  arranged  and  at  which  it  was  de- 
cided to  correspond  with  soni^  of  the  principal  electricians 
of  the  country,  requesting  them  to  be  present  if  possi- 
ble Ihe  details  incidental  to  preparing  and  issuing  the 
invitations  as  well  as  the  correspondence  in  reference  to  the 
papers  were  left  to  myse'f.  As  there  was  at  that  time  no 
directory  or  list  of  electric  lighting  companies,  we  were 
obliged  to  depend  on  the  books  of  the  Electrical  Supply 
company  for  our  list  of  names  and  to  more  fully  cover  the 
field  we  took  in  addition  10  that  Use  the  cities  in  the  United 
States  with  20,000  inhabitants  and  over  In  many  cases 
we  found  it  necessary  to  direct  our  invitations  to  the  "IClec- 
tric  Light  company"  that  we  thought  might  be  located  in 
each  of  these  cities. 

We  entered  into  correspondence  with  Thomas  A.  Edison, 
Charles  F.  Brush  and  Elihu  Thomson,  reque.<'iing  them  to 
attend  the  convention  and  received  replies  from  all  three 
stating  that  they  would  be  unable  to  comply  with  our  re- 
quest. 

About  February  18, 1885.  a  meeting  was  held  attheOrand 
Pacific  hotel,  Chicago,  and  George  S.  Bowen  was  elected 
temporary  chairman,  and  afterward  the  organization  was 
completed  with  J.  Frank  Morrison  as  president.  While 
during  the  preliminary  work  we  had  much  hope  and  some 
idea  that  certain  good  results  would  attend  a  conference  of 
all  those  interested  in  electric  lighting,  none  of  us,  of 
course,  realized  the  extent  of  the  benefit  which  would 
ultimately  result.  At  that  time  each  of  us  was  interested 
in  our  object  of  organizing  a  national  association  as  wc  be- 
lieved that  it  would  be  a  good  thing  and  of  mutual  benefit 
to  all,  and  it  seemed  necessary  that  some  one  should  start  it. 
What  this  asfioc'ation  has  developed  the  constantly  increas- 


ing interest  excited  by  the  present  National  Electric  Light 
association  and  its  increasing  scope  of  usefulness,  can  bear 
witness. 

Dr.  Mason:  I  suggest  that  if  any  members  of  the 
association  have  valuable  reminiscences  that  they  put  them 
in  writing  and  hand  them  to  the  secretary  that  we  may 
have  the  benefit  of  them  in  the  rep  irt  of  our  proceedings. 
The  convention  then  adjiurned  until  three  o'clock. 

Afternoon  Session. 

The  convention  was  called  to  order  by  the  president  who 
announced  that  invitations  has  been  received  from  the 
Providence  Steam  Engine  company  and  the  Providence 
Young  Men's  Christian  Association,  both  of  which  were 
accepted. 

The  President:  The  first  item  on  our  programme  this 
afternoon  is  a  paper  by  Prof.  Elihu  Thomson  on  "The 
Electric  Arc  and  its  Use  in  Lighting  " 

Prof  Tho.mso.V:  My  obje:t  in  selecting  the  title 
of  this  paper  was  to  have  a  brief  review  and  go  over  the 
subject  of  the  electric  arc,  and  review  some  of  its  impor- 
tant features,  particularly  as  applied  to  lighting,  and,  at 
the  same  time,  to  study  it  in  a  scientific  manner,  so  far  as 
was  possible  within  the  limits  of  the  time.  On  getting 
well  into  the  matter  I  fouad  that  it  ■A'as  a  much  larger  sub- 
ject than  could  be  handled  in  a  single  paper,  and,  as  a 
consequence,  I  had  to  cut  a  good  deal  of  it  short  toward 
the  end. 

Prof.  Thomson  then  read  the  following  paper: 

The  Electric  Arc  and  Its  Use  in  Lighting, 
ky  elihu  thomson. 

It  is  curious  that  noLwiihstanding  the  fact  that  as  a 
source  of  illumination  the  electric  arc  has  been  known 
since  the  beginning  of  the  century,  the  scientific  study  of 
its  nature  has  been  but  little  pursued  It  began  to  be 
known  as  a  sort  of  a  scientific  curiosity,  being  set  apart 
as  one  of  the  many  phenomena  observed  in  the  use  of 
powerful  batteries  It  was  not  till  about  twenty  years  after  its 
discovery  by  Sir  Humphrey  Davy  that  any  proposals  were 
made  to  use  it  in  lighting,  and  subsequently  for  many  years 
it  was  occasionally  emphiyed  either  in  lecture  demonstrations 
or  in  obtaiaing  an  intense  light  for  some  special  purpose. 

The  efforts  to  use  it  in  lighthouses  led  to  the  designing 
and  construe  ion  of  machines  on  the  magneto-electric 
principle  to  replace  the  cumbrous  and  costly  batteries  other- 
wise required.  I  remember  vividly  the  hours  of  labor  and 
time  necessary  to  prepare  a  battery  of  forty  Bunsen  cells 
for  use  in  working  a  single  small  arc  light  for,  at  most, 
two  or  three  hours.  But  I  remember  far  more  vividly  the 
suffocating  fumes  and  risk  of  acid  spilling,  with  accom- 
panying ruin  concomitant  on  the  taking  down  of  a  par- 
tially exhausted  battery.  Even  to  work  with  the  arc  for  an 
hour  or  two  was,  however,  adjudged  a  sufficient  compensa- 
tion for  the  disadvantages  in  obtaining  the  current.  All 
this  has,  however,  been  changed,  and  the  past  ten  or  fif- 
teen  years  has  made  the  arc  as  a  source  of  illumination 
one  of  the  indispensables  of  a  progressive  community. 
Instead  of  the  original  little  short  sticks  of  boxwood  or  char- 
coal used  as  "points,"  which  were  only  "points'"  because  it 
was  not  expected  that  the  arc  would  be  burned  for  more  than 
a  few  minutes  without  exhausting  the  battery,  there  came 
later  on  the  little  hard  carbon  sticks  about  two  inches  long 
and  3-16  inches  square,  sawn  from  hard  gas  retort  carbon, 
or  from  battery  plates,  and,  lastly,  came  the  moulded  and 
forced  carbons  made  from  a  paste  in  a  powerful  press, 
millions  of  which  are  now  required  every  week  to  keep  the 
lamps  at  present  in  use  supplied. 

The  charcoal  points  of  Davy  were  touched  together  hori- 
zontally after  attachment  of  the  wires  to  the  battery,  and 
were  then  sepa?ated.  The  stream  of  hot  flames  which  fol* 
lowed  or  joined  the  points  being  deflected  by  air  currents 
took  the  form  of  an  arch  or  curve  which  gave  the  name  to 
the  phenomena.  Even  with  one  carbon  directly  over  the 
other,  the  curved  form  of  the  stream  is  the  rule  when  the 
carbons  are  widely  separated.  Day's  original  experiment 
was  made  with  a  battery  of  2.000  cells,  with  zinc  and  cop- 
per plates  about  si.x  inches  square,  the  exciting  fluid  being 
very  dilute  sulphuric  and  nitric  acids. 

Day's  description  is  as  follows:  "When  pieces  of  char- 
coal about  an  inch  long  and  one-sixth  of  an  inch  in  diame- 
ter were  brought  near  each  other  (within  the  thirtieth  or 
fortieth  part  of  an  inch)  a  bright  spark  was  produced,  and 
more  than  half  the  volume  of  the  charcoal  became  ignited 
to  whiteness:  and,  by  withdrawing  the  points  from  each 
other,  a  constant  discharge  took  place  through  the  heated 
air  in  a  space  equal  at  least  to  four  inches,  producing  a 
most  brilliant  ascendant  arc  of  light,  broad  and  conical  in 
form  in  the  middle."  This  was  evidently  a  long- flaming 
and  horizontal  arc.  I  find  this  form  shown  in  a  book  published 
as  late  as  1846,  "iJavis'  Manual  of  Magnetism  "  Indeed  I 
know  of  no  more  forcible  example  ot  the  persistency  of 
old  ideas  than  is  afforded  by  the  accounts  given  in  the 
books  concerning  the  nature  of  the  electric  arc.  The  per- 
sistence of  old  cuts  is  also  equally  exemplified,  even  down 
to  the  latest  publications,  giving  p"ciures  of  the  electric 
arc.  The  carbons  are  generally  shown  crusted  over  with 
dense  masses  of  impurities  melted  into  globules  or  adher- 
ing to  their  sides  (Fig.  i.)  Such  figures  would  not  now  be 
recognized  as  resembling  arcs  formed  with  good,  pure  car- 
bons, such  as  must  be  used  for  commercial  results  in  arc 
work. 

Figs.  2  to  4,  inclusive,  show  the  development  at  least  in 
illustration  conuerning  the  electric  arc. 

Fig.  2  is  from  Uavis'  Manual,  referred  to. 

Fig.  3  is  one  of  the  figures  showing  the  arc.  taken  from 
Ganot's  Physics,  published  in  1863,  though  the  figure  is 
from  the  7th  edition,  1886.  It  is  virtually  the  former  fig- 
ure made  vertical. 

I'Ig.  4  is  a  figu'C  of  a  modern  arc. 

In  regard  to  the  ideas  put  forwird  as  to  the  nature  of  the 
electric  arc  there  i  even  a  wider  divergence  than  in  the 
figures  used  for  representing  it.     B.it  these  vicwi  are  re- 
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markable  for  their  general  inaccuracy  or  crudity  and  evi- 
dently have  been  handed  down  with  modifications.  Few 
of  those  who  have  written  about  the  electric  arc,  at  least 
in  the  text-books,  seem  to  have  had  the  courage  to  look  at 
the  arc,  or  they  may  have  seen  it  "through  a  glass  darkly, 
and  not  face  to  face,"  It  would  require  too  many  and 
lengthy  quotations  to  give  ihese  various  views.  In  most 
of  them  the  light  of  the  arc  is  attributed  to  intensely- 
heated  carbon  particles  transported  by  the  current  from 
one  pole  to  the  other.  In  most  of  them  the  idea  of  carbon 
vapor  as  a  possible  factor  never  seems  to  have  arisen. 
Others  attribute  the  arc  to  the  heated  air  between  the  car- 
bons which  carries  carbon  particles,  some  of  which  are 
burned. 

The  following  quotation  from  a  book  on  electric  light- 
ing, published  in  1SS4.  is  a  type  of  many  such  accounts; 

"In  arc  lamps,  as  we  have  already  stated,  the  resistance 
which   convtits   the  curr.-nt  into  heat  is  that  of  the  heated 


air  between  the  ends  of  two  carbon  rods,  from  one  to  the 
other  of  which  the  current  passes.  The  light  is  produced 
by  the  incandescence  of  the  ends  of  the  carbon  poles,  and 
of  the  minute  particles  of  carbon  which  become  detached 
and  float  in  the  heated  air  between  them.  The  heated 
air  containing  the  particles  of  carbon  forms  what  is  called 
the  electric  arc." 

Here  the  heated  air  and  carbon  particles  (l.ating  therein 
are  definitely  stated  to  form  the  "electric  arc."  Nothing 
is  said  of  carbon  vapor  having  anything  to  do  with  it, 

Even  the  statement  that  ihe  positive  carbon  burns  twice 
as  fast  as  the  negative  is  very  frequently  found  unqualified 
in  any  wav  whatever.  The  experience  of  the  lamp 
trimmer  is.  I  need  scarcely  say,  not  in  accordance  there- 
with, the  fact  being  that  the  rate  of  consumptiou  even  in 
direct  current  arcs  with  the  same  size  carbon  in  both  hold- 
ers varies  sometimes  quite  widely  from  the  proportion 
stated.  However,  we  shall  make  better  progress  if  we 
discard  at  once  the  older  notions,  and,  adhering  only  to 
that  modicum  of  truth  which  often  accompanies  error,  sup- 
plant the  error  by  the  results  of  our  own  observations  and 
experiments.  My  endeavor  will,  therefore,  be  to  state  as 
briefly  as  I  can  such  views  of  the  nature  of  the  electric  arc 
as  seem  to  be  borne  out  by  observation  during  many  years, 
and  under  greatly  varying  conditions  of  its  production. 

Let  an  attempt  be  made  to  separate  any  part  of  a  circuit 


in  which  the  current  is  maintained  by  a  sufficient  e.  m.  f. 
or  potential,  and  we  find  that  if  the  separated  ends  are 
moved  quickly  we  get  a  flish  or  «-p:irk  of  varying  length 
which  becomes  a  llamc  ol  gre.'it  heatingi  ffectif  the  current 
be  of  high  rate  of  How.  If  the  sepiraiion  of  the  two  parls 
of  the  circuit  be  made  slowly  a  continuous  llame  or  dis- 
charge will  take  place  between  the  ends  if  they  be  not  too 
widely  jeparated  or  so  widely  separated  that  the  potential 
or  pressure  of  the  current  is  not  suflicient  to  force  current 
across  the  space.  With  consi<lerable  potentials  and  heavy 
currents  a  space  of  many  inches  may  thus  be  bridged. 
Whether  the  separated  ends  be  of  iron,  copper,  carbon, 
platinum,  zinc  or  other  conductor  the  hot  discharge  is  still 
formed.  Therefore  while  the  electric  arc  is  generally 
spoken  of  as  that  llux  occurring  between  larhon  ends  sep- 
arated, of  course  it  cannot  be  so  limited  and  we  fre(|uently, 
therefore,  refer  to  copper  arcs,  iron  arcs,  carbon  arcs,  to 
distinguish  one  from  the  other.     What  then  is  the  arc  so 


formed?  Is  it  heated  air  between  the  ends  separated  con- 
taining detached  particles  of  the  conductor  in  process  of 
carriage,  as  was  apparently  thought  for  a  long  time  to  be 
the  case?  No,  the  arc  proper  is  composed  of  a  stream  of 
vapor  arising  from  the  actual  boiling  or  vaporization  of 
the  solid  or  fused  ends  of  the  separated  conductors.  In  so 
far  as  the  surrounding  air  mixes  or  combines  with  this 
vapor  stream  it  is  modified  by  the  presence  of  oxygen  and 
nitrogen,  but  the  air  or  any  other  gas  is  not  essential  to  be 
present  and  is  merely  incidental  to  the  formation  of  the 
true  arc  stream  in  air.  Indeed,  it  may  seem  strange  to 
some  to  speak  of  vapor  or  carbon,  copper,  iron,  platinum, 
etc.,  but  their  production  is  merely  a  question  of  tempera- 
ture in  any  case.  In  the  electric  arc  there  is  a  real  dis 
tillation  of  the  conductors  forming  it  and  this  accounts  for 
the  variation  of  color  and  temperature  to  be  found  in  dif- 
ferent arcs.  The  copper  arc  evolves  a  peculiar  green  light 
which  is  exceedingly  trying  to  the  eyes  as  those  who  have 
experienced  its  effects  well  know.  Zinc  gives  a  whitish 
blue,  while  the  carbon  arc  proper  is  purplish  in  tint.  The 
arcs  from  various  metals  give  in  the  spectroscope  the 
characteristic  lines  of  the  vapor  of  each  metal. 

As  a  curious  incident,  showing  the  presence  of  the  metal 
vapor  in  the  arc,  1  may  mention  the  fact  that  when  by  ac- 
cident a  person  has  had  a  portion  of  his  clothing  bathed 
for  an  instant  in  a  heavy  copper  arc  caused  by  a  short  cir- 
cuit of  heavy  current  mains  there  has  been  found  a  con- 
siderable deposit  of  copper,  enough,  in  some  cases,  to  give 
the  reddish  color  of  copper  to  the  surface  bathed,  which  if 
moistened  turns  green  by  oxidation.  It  also  gives  a  deep 
blue  to  dilute  ammonia  in  which  it  is  washed,  thus  show- 
ing the  presence  of  copper.  In  like  manner  these  metallic 
arcs  will  give  a  deposit  of  the  metal  on  cold  surfaces  which 
they  touch. 

It  appears  to  be  the  positive  pole  which  gives  put  the 
vapor  stream.  With  carbon  the  positive  vaporizes  steadily 
and  is  consumed  much  faster  than  the  negative.  In  the 
use  of  the  arc.  however,  for  lighting  we  have  learned  to 
distinguish  what  is  called  a  "short  arc"  and  a  "long  arc" 
system.  In  "short  arc"  systems  the  carbons  are  burned 
much  nearer  together  than  in  the  'long  arc"  systems.  Let 
us  suppose  the  case  of  two  carbons  touching  each  other 
with  a  current  passing  and  then  that  we  very  slowly  sepa- 
rate them,  stopping  to  observe  effects.  When  the  contact 
is  light  before  actual  separation,  a  visible  heating  of  the 
meeting  ends  is  seen-  On  attaining  a  small  separation 
the  space  between  seems  filled  with  hot  vapor  and  we  have 
a  short  arc  whtre  the  separation  is  perhaps  not  over  2  or  3 
one-hundredths  of  an  inch.  There  is  also  noticed  an  active 
transfer  of  carbon  from  the  flattened  end  of  the  positive 
and  a  deposition  of  carbon  on  the  end  of  the  negative  car- 
bon. This  deposited  carbon  takes  the  form  of  a  mush- 
room, and  after  a  time,  breaks  off.  Meanwhile  com- 
bustion goes  on  at  both  poles  and  wears  away  the  sides  of 
the  positive  caibon  while  the  transfer  of  carbon  wears 
away  its  tip  or  crater.  The  burning  also  wears  away  the 
negative  at  the  sides,  while  the  tip  is  built  up  by  the  mush- 
room deposit  from  the  arc.  But  the  cutting  in  of  the 
negative  finally  severs  the  mushroom  tip  and  it  falls  away. 
Hence  both  carbons  are  eventually  consumed.  To  develop 
a  short  arc  there  is  required  a  iittle  over  half  the  potential 
that  is  needed  for  a  "long  arc,"  or  about  25  volts  more  or 
less,  and  therefore  to  give  out  equal  heat  energy  in  the  arc 
the  current  must  be  double  in  the  short  arc  over  what  it 
would  be  in  the  long  arc.  The  short  arc  is  subject  to  the 
objection  of  a  continual  frying  sound  emitted,  and  great 
variations  of  luminosity;  it  requires  a  very  dense  and  hard 
carbon  to  conduct  the  current  without  great  loss,  and  in- 
volves line  loss  of  at  least  four  times  the  amount  with  the 
long  arc  if  equal  gauge  wires  be  used. 

In  fact  while  in  the  past  such  arcs  were  common,  their 
number  is  diminishing,  as  they  are  being  replaced  by  the 
more  efficient  and  completely  developed  arcs  called  "long 
arcs,"  which  are  so  called  to  distinguish  them  from  the 
"short  arcs."  Returning  to  our  separating  carbons  we 
find  that  as  the  space  or  arc  is  lengthened  from  the  short 
arc  coodiiion  we  pass  a  stage  of  great  flickering  and  un- 
steadiness and  a  fluctuation  potential  between  the  carbons, 
and  then  reach  the  stage  of  the  long  or  quiet  arc.  With 
ten  amperes  the  separation  may  now  be  about  i-i6  to  iio 
inch  or  more.  Smaller  currents  require  less  separation 
and  larger  ones  an  increased  separation  At  this  stage  the 
arc  is  quiet,  with  good,  pure  carbons  very  steady,  and  the 
potential  difference  remains  at  about  45  volts,  if.  of  course, 
the  carbon  is  properly  fed  to  make  up  for  combustion.  The 
perfect  arc  is  really  a  beautiful  phenomenon.  While  the 
positive  carbon  still  loses  by  volatilization  from  its  tip  or 
crater  and  by  combustion  from  its  sides,  the  negative  gains 
no  deposit  but  wastes  at  a  less  rate  than  the  other,  and  by 
combustion  only.  The  carbon  vapor  carried  off  from  the 
positive  is  consumed  by  the  oxygen  of  the  air  before  it  can 
deposit  on  the  negative  Hence  the  outer  zone  of  flame 
which  can  easily  be  distinguished  from  the  central  zone  or 
arc  flux  proper,  is  probably  a  zone  of  combustion  similar  to 
that  existing  in  ordinary  flames  The  removal  of  carbon 
by  vaporization  from  the  positive  end,  gives  rise 
to  the  crater  or  cup  which  is  so  prominent  a  feature 
of  carbon  arcs  produced  by  continuous  currents, 
The  size  or  area  of  the  crater  is  a  rough  measure 
of  current  strength  but  varies  with  different  qualities  of 
carbon.  With  very  long  arcs  the  crater  or  hollowed  end 
disappears  and  the  ends  become  rounded.  A  well  formed 
crater  with  the  arc  of  flame  confined  tliereto  means  usually 
a  steady  light,  since  the  chief  source  of  light  in  an  electric 
arc  is  from  the  positive  crater  which  shines  like  a  diminu- 
tive sun  and  represents  the  hottest  part  of  the  arc.  The 
vapor  light  proper  or  flame  light  is  comparatively  very 
feeble  and  of  a  purple  quality  in  air.  Hence  the  arc  light 
is  as  truly  .in  incandescent  source  of  light  as  is  the  incan- 
descent carbon  filament,  with  the  difference  ihat  to  run  the 
latter  at  the  temperature  of  vaporization  or  boiling  point  of 
carbon,  so  to  speak,  means  instant  destruction,  while  by  the 
necessities  of  the  case  the  light  obtained  from  the  arc  is 
chiefly  that  emitted  from  a  surface  of  carbon  at  its  tempera- 
ture of  boiling,  or  more  correctly  of  sublimation  at  atmos- 
pheric pressures.     This   temperature  is  exceedingly  high. 


and  accounts  for  the  well-known  superior  economy  in  light 
production  of  the  arc  over  all  other  kinds  of  lighting. 

The  temperature  of  the  positive  carbon  crater  is  so  high 
that  the  carbon  exists  there  in  a  soft  or  plastic  concition 
capable  of  receiving  an  impression  like  putty  I  have 
proved  this  with  very  large  arcs  of  150  to  2Co  amperes  by 
suddenly  forcing  the  carbons  together  when  the  current 
had  been  cut  off  and  finding  that  they  would  fit  each  other 
perfectly,  the  negative  impressing  its  form  on  the  positive 
crater. 

As  an  interesting  fact  in  this  connection  I  may  state  that 
I  have  been  able  to  bend  carbon  sticks  of  3-16  to  }^  inch 
in  diameter  by  passing  current  through  them  of  sufficient 
amount  to  almost  vaporize  the  sticks  and  cause  them  to 
emit  an  intensity  of  light  approaching  that  of  the  arc 

These  facts  would  point  to  the  possible  fusion  of  carbon 
into  liquid  carbon  at  arc  temperature  under  a  high  pressure 
of  inert  gas.  No  one  has  as  yet  seen  carbon  in  this  liquid 
condition,  and  the  electric  arc  alone  has  made  us  acquaint- 
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ed  with  carbon  vapor.  One  cannot  fail  to  be  impressed 
with  the  fact  that  the  conveyance  of  cjirbon  in  the  arc  has 
a  striking  resemblance  to  a  plating  process  where  metal  is 
taken  up  by  the  bath  from  the  positive  plate  and  deposited 
on  the  negative.  In  the  arc  the  hot  vapor  stream  of  flame 
takes  the  part  of  the  bath  and  probably  acts  by  molecular 
interchanges  of  carbon  atoms  in  molecules  of  carbon  to 
cause  the  transfer  which  occurs,  just  as  in  the  plating  bath 
the  molecules  of  the  plating  compound  are  polarized  and 
allow  atomic  interchange  which  results  in  conveyance  of 
metal  through  the  bath. 

Another  curious  fact  in  relation  to  the  arc  is  the  distri- 
bution of  potential  in  it.  Dr.  J.  A.  Fleming  has  recently 
shown  that  the  difference  of  potential  between  the  positive 
carbon  and  the  arc  flame  is  about  forty  volts  and  the  few 
volts  which  express  the  difference  between  the  flame  and 
the   negative   make  up   the  total   potential  say  forty-five 
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volts.  Hence  the  real  work  of  the  arc  is  not  in  the  flame, 
the  energy  is  not  used  in  overcoming  flame  resistance,  but 
chiefly  in  vaporizing  carbon  in  the  positive  crater.  It  is 
certainly  not  strange  that  with  forty  volts  and,  say,  ten  am- 
peres of  400  watts  expended  virtual!/ at  the  crater  surface 
of  the  positive  carbon  the  temperature  and  luminous  effects 
should  there  be  so  great. 

The  distribution  of  potential  in   the  arc  just   noted  was 
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also  brought  out  about  the  year  1884  in  some  testimony  in 
an  interference  in  our  Patent  Office  concerning  an  arc  lamp 
cut-out  which  I  had  invented  and  which  took  advantage  of 
the  potential  differences  betw^een  the  carbons  and  the  arc 
flame  to  cut  out  the  lamp  when  the  arc  was  too  long.  It 
is  of  course  well  known  that  the  value  of  an  arc  light  for 
general  illumination  is  greatly  enhanced  by  the  fact  of  the 
distribution  of  light  being  mainly  in  a  downward  direction 
in  continuous  current  arcs.  This  of  course  follows  from 
the  fact  or  the  positive  carbon  crater  being  above,  such 
crater  being  the  part  from  which  most  of  the  light 
comes. 

This  matter  has  been  quite  thoroughly  investigated  and 
many  diagrams  of  distribution  are  to  be  found  in  the  litera- 
ture of  the  subject,  as  published  from  time  to  time.  They 
show  that  with  the  long  arc  the  maximum  intensity  of  light 
is  from  ^o''  to  60"  downward  from  the  horizontal  and  that 
the  horizontal  intensity  is  generally  much  less  than  one- 
half  as  great,  while  of  course  the  intensity  diminishes 
above  the  horizontal  direction  and  ultimately  becomes  zero 
before  reaching  the  upward  vertical  direction.  In  like 
manner  the  approach  to  the  downward  vertical  from  the  di- 
rection of  ma.\imum  intensity  is  attne  ^.-with  similar  rapid 
diminution. 

The  spherical  candle  power  of  arc  lights  would  therefore 
be  only  a  fraction  of  the  rated  candle  power  which  is  gen- 
erally taken  at  the  maximum  light  obtainable  in  the  best 
direction  from  the  particular  arc  or  kind  of  arc  in  ques- 
tion. 

For  this  reason  the  term  2,000-candle  power  arc  has  lit- 
tle significance  as  indicating  the  illuminating  power  of  an 
arc.  It  is  a  conversion  only  and  a  poor  one  at  that  It  is 
now  generally  taken  to  mean  an  arc  with  ten  amperes  and 
not  less  than  .^  5  volts  potential  difference  between  the  car- 
bons or  a  450  watt  arc  The  quality  of  the  carbons  will 
determine  \vhether  the  450  watts  will  be  expended  in  ob- 
taining the  most  light  or  not  or  whetherthat  light  will  have 


gave  accuracy  of  form  and  cheapness.  To  one  familiar 
with  the  former  cost  of  carbons  for  battery  arcs  the  reduct- 
tions  are  very  striking:  Carbons  3  1-6  inch  square  cost 
a  number  of  cents  an  inch  before  the  year  187S. 

Another  important  matter  in  relation  to  carbons  is  that 
the  5-ize  of  section  or  diameter  must  be  proportioned  to 
the  current  used.  Where  attempts  have  been  made  to 
prolong  the  hours  of  burning  of  a  carbon  by  enlarging 
its  diameter  beyond  certain  limits,  it  has  resulted  in  in- 
jury to  the  character  and  distribution  of  the  light.  Large 
diameters  of  carbon  may  burn  too  blunt  to  let  the  light 
out  between  them. 

Likewise,  where  attempts  have  been  made  to  prolong 
the  hours  of  use  by  employing  a  harder  or  denser  carbon 
than  before  it  has  frequently  been  found  that  a  sacrifice  of 
light  has  been  incurred,  rendering  the  results  much  less 
satisfactory. 

One  of  the  chief  obstacles  to  the  employment  of  quite 
small  arcs  with  currents  of  three  or  four  amperes  is  the 
difficulty  of  obtaining  suitably  uniform  carbons. 

Arcs  of  even  as  low  as  two  amperes  at  45  volts  are 
easily  produced,  and  such  small  arcs  might  even  have 
commercial  utility  if  the  difficulties  in  relation  to  carbons 
were  removed.  An  arc  consuming  90  to  100  watts  means 
of  course  about  7  or  8  lo  the  electrical  horse  power. 

On  the  other  hand,  very  large  or  heavy  current  arcs  are 
difficult  to  control.  They  are  apt  to  be  unstable  at  times, 
and  when  they  get  to  hissing,  or  rather  roaring,  it  is  diffi 
cult  to  restore  quietness  and  steady  action.  The  introduc- 
tion of  cored  carbons  for  the  positive  has,  however,  done 
much  to  remedy  the  difficulty,  and  indeed  to  render  it  pos- 
sible to  obtain  very  uniform  results  from  arcs  in  general 
wherever  such  results  are  indispensable.  The  introduction 
of  the  central  soft  core  into  the  carbon  seems  to  locate  the 
arc  centrally,  hold  it  from  fluttering  or  shifting  its  position 
on  the  end  of  the  positive;  in   other  words,  the  core  fixes 


as  a  metallic  arc,  and  distils  and  condenses  on  the  surfaces 
near  at  hand. 

Before  passing  to  the  consideration  of  the  running  of 
arc  lamps  in  series,  or  in  multiple,  and  the  conditions  to 
be  fulfilled  in  each  ca^e,  we  may  state  that  although  in  or- 
dinary cases  an  arc  is  formed  by  a  single  pair  of  elec- 
trodes or  carbons,  and  by  a  single  circuit  current,  com- 
pound arcs,  or  arcs  produced  by  combinations  of  two  or 
more  currents  with  three  or  more  electrodes  are  possible. 
I  am  not  aware  that  any  others  than  myself  have  experi 
mented  in  this  direction.  I  have,  however,  produced 
lights  with  two  positives  and  one  negative,  with  one  posi- 
tive carbon  or  crater  and  two,  three  or  more  negatives 
and  with  two  positives  and  two  negatives.  I  have  caused 
arcs  to  cross  each  other,  as  when  four  carbons  are  used, 
pointing  toward  the  center,  the  two  pairs  opposite  being 
respectively  connected  with  different  circuits.  In  this  way 
direct  arcs  have  been,  as  it  were,  mixed  with  alternating 
arcs  and  a  curious  compound  effect  produced  by  crossing 
two  arcs  made  with  two  alternating  currents  the  waves  of 
which  are  displaced  in  phase.  Without  going  fully  into 
these  experiments  I  will  present  figures  showing  two  good 
examples.  Fig.  5  is  formed  by  two  currents  sent  into  a 
positive  P  and  dividing  after  passing  the  crater  into  two 
streams  going  to  the  two  negatives.  In  this  case  the  posi- 
tive crater  is  fully  exposed  horizontally  and  gives  a  most  in- 
tense light  in  a  direction  forward.  Such  an  arc  is  well 
adapted  for  projection  by  mirrors  or  lenses. 

Fig.  6  shows  the  arc  formed  by  crossing  two  alternat-  , 
ing  currents  out  of  phase.  In  this  case  there  is  at  suc- 
cessive times  an  exchange  of  current  between  all  four  car- 
bons in  varying  directions  so  that  the  arc  flame  becomes, 
as  it  were,  a  ball  or  disk  of  very  hot  flame  supported  by  the 
four  carbons  These  experiments  have  not  been  fully  de- 
scribed as  yet,  owing  to  the  lack  of  time,  but  they  show 
very  well  that  even  when  we  have  fully  studied  the  single, 
simple  arc  we  will  not  then  have  exhausted  the  subject   as 
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a  maximum  intensity  at  one   angle   or  another  within  cer- 
tain limits. 

When  arcs  are  operated  on  by  alternating  currents,  the 
effects  mentioned  are  only  partially  exhibited  and  the  phe 
nomena  of  the  crater  are  of  course  masked  or  obliterated 
on  account  of  reversal  of  function  of  the  carbons.  Unless 
the  alternations  are  rapid  such  arcs  are  liable  to  extinction 
at  the  zero  points  of  current,  particularly  when  run  in  a 
draft  of  air.  A  strong  draft  of  air  or  a  displacing  magnetic 
field  m^y  of  course  so  disturb  an  arc  as  to  cause  its  ex- 
tinguishment. 

In  the  early  years  of  the  growth  of  arc  lighting  as  a 
means  of  illumination  the  effects  obtained  were  not  of  the 
best.  Unsteadiness  was  the  rule,  and  it  required  much 
persistent  effort  to  discover  the  causes,  and  find  the 
remedy. 

The  prominent  defects  were,  and  we  may  add  are  still, 
hissing,  sputtering,  flaming  and  general  unsteadiness. 
Hissing  or  frying  comes  of  course  with  too  short  an  arc, 
and  may  be  connected  with  too  vigorous  vaporization. 
They  may  also  be  due  in  some  cases  to  a  carbon  of  too 
coarse  a  grain.  Sputtering  may  arise  from  impurities  in 
the  carbons  and  flaming  from  too  long  arcs,  from  impure 
carbons,  or  from  carbons  insufficiently  baked  and  contain- 
ing unexpelled  gases.  Running  an  arc  at  a  length  between 
the  long  arc  condition  and  the  short  arc  condition  may 
cause  great  unsteadiness  of  light  There  is  in  fact  a  criti- 
cal point  in  the  length  below  which  there  is  a  considerable 
fall  of  luminosity  and  a  drop  of  nearly  one-third  of  poten 
lial.  As  an  arc  lengthens  by  combustion  of  lis  carbons 
beginning  below  this  critical  point,  great  unsteadiness  will 
be  manifested  on  arriving  a',  the  critical  state,  and  a  little 
longer  arc  brings  about  a  sudden  and  very  marked  increase 
of  potential,  of  illumination  and  of  steadiness. 

Any  observer  may  easily  detect  these  conditions  without 
special  effort.  The  earlier  carbons  used  with  arc  lamps  in 
the  United  States  were  both  bad  conductors,  impure  and 
badly  made.  Copper  coiling  was  a  necessity  French 
or  Carre  carbons  were  much  better,  but  were  loo  costly  to 
import.  The  use  of  the  petroleum  carbon  or  the  carbon 
obtained  by  the  carbonization  of  the  tarry  residue  left  in 
the  distillation  of  crude  oil,  made  a  wonderful  difference 
in   the   purity  of    the  carbons,  and  improved   machinery 


the  position  of  the  crater,  and  so  benefits  the  light. 

It  follows  from  the  fact  that  the  voltage  required  to  sus- 
tain an  arc  with  large  or  small  currents  ranges  about  45  to 
so  volts  that  the  larger  the  current  passing  in  an  arc  the 
less  its  electrical  resistance.  Hence  well  developed  arcs 
with  4  amperes  will  have  about  11  ohms,  with  10  amperes 
4.5  ohms  resistance,  and  with  too  amperes  .45  ohms.  This 
fall  of  resistance  with  increasing  current  is  easily  explained 
by  the  broadening  or  thickening  of  the  arc  stream  and  the 
widening  of  the  crater  on  the  positive  carbon  The  widen- 
ing of  the  crater  also  give*  increased  illuminating  power 
without  increase  of  temperature.  It  is  probable  that  the 
actual  crater  temperature  is  as  great  in  the  small  arcs  as  in 
the  large  ones,  in  fact  this  is  implied  by  the  quality  of  the 
light  remaining  the  same.  Nevertheless,  the  larger  the 
arc  the  greater  the  economy,  or  the  greater  light  giving 
power  per  unit  of  energy.  This  would  naturally  be  ex- 
pected as  the  concentration  of  heat  and  lessened  chances 
for  escape  of  heat  bv  convection  and  conduction  would 
conduce  to  that  result 

The  fall  of  resistance  with  increase  of  current  has  an  im- 
portant bearing  on  the  construction  of  dynamos  for  arc 
lighting  and  the  running  of  lamps  on  constant  potential  or 
incandescent  circuits;  and  will  be  referred  to  later  on.  At 
tempts  have  been  mide  at  various  times  lo  save  carbons 
in  arcs  by  excluding  the  oxygen  of  the  air  which  is  the 
cause  of  their  waste  or  consumption  by  burning.  The 
gain  has  not  apparently  compensated  for  the  disadvantages 
incurred,  particularly  as  the  total  exclusion  of  oxygen 
means  that  the  carbons  become  blunt.  They  would  be 
prevented  from  pointing  themselves  or  acquiring  tapered 
ends  by  burning,  a  condition  essential  to  good  working 
and  distribution  of  light.  Even  when  the  arc  is  formed 
in  a  vacuum  the  carbons,  though  not  burned,  are  slowly 
consumed,  and  carbon  deposited  as  a  soot  on  the  sides  of 
the  vacuum  chamber,  an  effect  consequent  upon  the  vapor- 
ized carbon  in  the  arc  being  carried  off  and  condensed 
again  as  soon  as  the  vapor  escapes  the  heat  of  the  arc 
stream. 

In  fact  I  have  found  it  possible  to  coat  objects  on  the 
inside  of  a  bulb  with  silver  or  other  metals  volatilized  sud- 
denly by  arcs  in  vacuo,  and  have  obtained  in  some  cases 
coherent  brilliant  deposits.     The  metal  is   raised   in  vapor 


these  compound  arcs  may  be  varied  in  character  to  a  great 
extent  and  present  new  effects. 

In  regard  to  that  portion  of  our  subject  which  concerns 
the  use  of  the  electric  arc  for  lighting,  it  is  true  that  there 
is  a  wide  field  before  us.  I  cannot  hope  to  do  more  in  this 
paper  than  to  outline  in  addition  to  the  considerations 
already  alluded  to  some  of  the  other  prominent  features  of 
the  subject.  It  is  well  known  that  by  far  the  larger  propor- 
tion of  electric  arc  light^  in  operation  is  run  on  circuits  of 
constant  current,  the  light  being  in  series. 

If  arc  lamps  be  connected  in  parallel,  as  on  low  potential 
incandescent  mains,  special  devices  are  required  to  keep  the 
current  supplied  to  each  lamp  at  the  right  amount. 

It  may  appear  at  first  to  one  who  has  not  had  occasion 
to  closely  study  these  matters  that,  given  a  constant  po- 
tential circuit  of  fifty  volts,  arc  lamps  requiring  fifty  volts 
could  be  connected  in  multiple  or  parallel  without  difficulty. 
The  fact  is,  however,  that  the  condition  of  electric  arcs 
being  supplied  with  a  constant  potential  involves  a  theo- 
retical impossibility  Theoretically  such  an  arc  would 
take  an  infinite  current  and  energy  Practically  the  cur- 
rent in  an  arc  with  constant  potential  becomes  very -heavy, 
and  if  the  carbons  be  separated  to  cut  the  current  down 
as  by  a  lamp  magnet  mechanism,  a  condition  of  fluctuation 
and  instability  results.  This  is  a  direct  consequence  of 
the  fact  before  stated  that  the  resistance  of  an  arc  is  not 
like  a  wire  resistance  but  falls  with  increase  of  current 
and  vice  versa.  For  stability  the  resistance  should  not  be 
dependent  wholly  on  the  current  passing.  To  remedy  the 
instability  a  resistance  known  as  a  '  choking  coil"  or 
*'sluggishing  coil,"  is  inserted  in  the  arc  branch  and  tlie 
potential  raised  say  to  65  or  70  volts.  Under  these  con- 
ditions, that  is  with  a  resistance  taking  up  15  to  20  volts  in 
series  with  the  arc.  it  may  be  run  in  nuiltiple  with  incan- 
descent lamps  or  with  other  arcs.  There  is,  however,  a 
waste  of  ener(jy  equal  to  the  product  of  the  current  strength 
by  the  loss  of  potential.  15  or  20  volts,  in  the  resistance. 
A  great  deal  of  useless  experimenting  has  been,  and  prob- 
ably is  yet  carried  on  with  the  vain  endeavor  of  getting 
rid  of  the  resistance  or  choking  coll  in  this  case,  but 
the  difficulty  ts  inherent  in  the  nature  of  tlic  arc,  the 
relation  of  resistance  to  current  giving  rise  to  instability  of 
current  in  the  arc. 
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Similarly,  not  all  dynamos,  even  if  of  sufficient  potential, 
will  run  arc  lamps  in  series.  Arc  machines  require  spe- 
cial properties  or  the  current  will  be  unstable  and  the  lights 
will  fluctuate  or  "surge,"  as  we  sometimes  call  it,  possibly 
to  an  extent  amounting  to  extinction  and  relighting  oc- 
curring at  short  periods  apart.  This  action  like  the  other 
is  dependent  on  the  relation  of  current  and  resistance  as 
inherent  in  electric  arcs,  and  the  series  of  light  would  in 
each  case  require  dead  resistance  up  to  a  certain  amount 
in  circuit  to  render  the  current  stable.  Then  whether  a 
series  be  operated  or  a  single  arc  be  operated,  either 
a  dead  resistance  must  e.xist  in  circuit  or  the  current 
supplying  apparatus  must  have  special  properties.  The 
arcs  produced  from  batteries  were  stable  because  the  re- 
sistance of  the  battery  itself  was  sufficient  to  ensure  this. 
Arcs  are  not  stable  as  fed  from  accumulators  of  very 
low  internal  resistance  unless  the  arc  is  one  of  enormous 
current. 

Briefly,  the  property  required  to  be  possessed  by  an  arc 
dynamo  is  that  as  its  current  rises  above  the  normal,  the 
electromotive  force  must  fall,  as  the  current  diminishes  to 
a  little  below  the  normal,  the  electromotive  force  of  the 
dynamo  must  rise.  It  is  not  sufficient  to  secure  this 
changing  e.m.f.  by  regulators,  as  they  are  generally  behind 
time  for  causing  stability  of  current, however  well  they  may 


The  distortive  power  of  the  armature  upon  the  field  is 
made  very  great,  which  amounts  to  the  same  thing. 

In  the  recent  alternating  machine  for  constant  current 
brought  out  by  Wm.  Stanley,  we  have  an  e.^cellent 
example  of  the  application  of  similar  principles  of  con- 
struction, together  with  the  difference  that  the  arc  lights 
which  were  fed  direct  in  series  from  the  Chertemps  Dandeu 
machine,  are  run  from  transformers  with  the  primary  coils 
in  the  Stanley  apparatus. 

The  relation  of  current  to  constancy  is,  however,  in  con- 
tinuous current  dynamos  for  arc  lighting  generally  effected 
by  regulators,  as  they  are  called,  which  so  alter  the  dyna- 
mos on  a  slight  increase  or  decrease  of  current  as  to  raise 
or  lower  its  electromotive  force  according  to  the  resistance 
in  circuit  or  speed. 

In  one  form  of  regulator  the  effect  is  obtained  by  chang- 
ing the  field  magnet  strength  by  automatic  mechanism, 
weakening  the  field  when  lamps  are  cut  out  and  strength- 
ening it  when  lamps  are  added  to  the  circuit.  Another 
means  of  regulation  is  the  rotation  of  the  commutator  or 
brushes  so  as  to  take  current  from  positions  corresponding 
to  increased  or  decreased  electromotive  force  in  such  a  way 
that  the  current  obtained  is  constant.  The  former  method 
first  appeared  in  the  Brush  arc  apparatus  and  the  automatic 
commutator   brush  movement  in   the   Thomson-Houston 
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operate  to   regulate  for  varying  numbers  of  arcs   in  the 
serifs  to  be  supplied. 

The  properties  of  dynamos  are  sometimes  expressed  by 
what  are  called  "characteristics,  "or  "characteristic  curves," 
obtained  for  example  by  laying  off  vertically  or  on  the  or- 
dinates  the  electromotive  forces  corresponding  lo  varying 
currents  given  out  by  a  machine,  which  currents  are  laid 
off  horizontally  or  as  abscissae.  In  arc  machines  the  curve 
so  produced  is  convex  upward,  and  droops  at  its  outer  end 
'''.  ^ig-  7-  Assuming  normal  current  at  ten  amperes  and 
an  e.m.f.  of  500  volts  at  eleven  amperes,  the  e.m.f.  may 
have  fallen  to  420  volts,  and  at  nine  amperes  risen  to  530. 
We  would  then  be  working  on  the  "droop"  n  to  /'  of  the 
curve  when  at  ten  amperes;  and  such  a  machine  is  stable  as 
to  current  for  running  arc  lamps.  There  appears  to  be 
required  not  merely  a  droop  in  the  curve  for  securing  sta 
bility  but  more  than  a  certain  amount  of  rate  of  droop  or 
dip.  If  the  line  could  be  made  to  droop  or  dip  vertically 
after  passing  the  normal  current  the  machine  would  regu- 
late without  a  regulator  or  be  a  constant  current  automatic 
machine. 

In  what  respact,  then,  do  arc  dynamos  differ  from  oth- 
ers to  produce  this  relation  of  droop  in  the  characteristic 
curve?  Without  doubt  the  effect  is  mostly  due  to  the  re- 
actionary effects  of  the  armature  on  the  field,  which  effects 
in  arc  machines  are  made  greater  than  in  others,  and  the 
field  magnets  meanwhile  are  frequently  saturated  magnets, 
so  called,  and  not  greatly  sensitive  to  the  current  in  their 
coils.  The  armature  of  an  arc  machine  is  indeed  so  power- 
ful an  electro  magnet  that  it  is  able  to  control  the  magnet- 
ism of  a  portion  of  ihe  field  in  which  it  turns.  A  sort  of 
br'lance  of  magnetic  forces  is  established  at  certain  portions 
of  the  field  which  on  an  increase  of  current  in  the  armature 
produces  polarity  opposing  the  field  polarity  at  the  por- 
t  ons  mentioned,  such  as  will  cut  off  some  of  the  lines  of 
magnetism  from  entering  the  armature  core  and  so  lower 
its  electromotive  force;  while  a  lessened  current  in  the  ar- 
mature will  weaken  its  po'ar  portions  and  an  increased 
number  of  lines  will  enter  the  armature  core  from  the  field 
and  so  increase  the  electromotive  force  at  the  brushes  of 
the  commutator.  In  I'ig  8  the  portions  at  /\'A'  are 
those  at  which  the  balance  or  conflict  of  opposing  poles  of 
armature  and  field  magnet  exist,  namely  at  those  portions 
near  the  diameter  of  commutator  or  position  of  the  brushes 
on  the  commutator. 

Could  the  droDp  or  fall  in  the  characteristic  curve  be 
nia<le  a  verticil,  2.>  stated  before,  then  we  should  have  a 
self  regulating  machine  not  needing  a  regulator  to  pre- 
serve a  constant  current  under  all  loads.  This  condition 
is  more  easily  arrived  at  in  alternating  machines,  one  of  the 
first,  if  not  the  very  first  example  of  which  is  found  in  the 
Chertemp'i  Dandeu  michine,  which  was  test  d  by  Robert 
Sabine,  as  described  in  Dredge's  P^lectric  Illumination  Vol. 
2,  18B5.  This  machine  had  the  remarkable  property 
of  permitting  ten  arc  lamps  to  be  cut  out  or  put  into  its 
circuit  in  series  in  any  way  without  causing  a  varia'ion 
in  current  strength  of  more  than  ten  per  cent  The 
interactions  occurring  between  the  armature  and  field  ac- 
counted for  thi-i  regulating  property.  In  these  cases  the 
armature  currents  react  upon  the  field  with  a  force  produc- 
ing at   times  a  balancing  of  mignetism  between   the  two. 


rrach'ne  .  The  latter  method  renders  the  machine  com- 
pletely automatic  under  variations  of  load  while  in  the 
former  there  still  is  requited  a  manual  spark  adjustment  of 
the  brushes  as  the  field  magnet  is  altered  in  force  under 
different  loads.  The  two  methods  were  subsequently  com- 
bined  by  the  writer  in  conjunction  with  E.  W.  Rice, 
in  such  a  way  that  the  necessary  brush  adjustments  were 
made  automatically  at  the  same  time  with  the  variations 
of  the  field  under  different  loads.  This  combined  method 
has  been  used  for  sometime  past  in  the  Excelsior  machines 
constructed  under  the  patents  and  designs  of  Mr.  Hoch- 
hausen.  whose  name  is  so  well  known  in  connection  with 
arc  lighting  and  plating  and  other  electric  apparatus  in  this 
country.  On  account  of  the  fact  that  with  the  addition  of 
arc  lights  in  a  series  a  higher  and  higher  potential  difference 
is  required  at  the  terminals  of  the   dynamo,  it  becomes  a 


J.  Wood  has,  in  building  his  form  of  Gramme  machine  up 
to  the  highest  capacities  for  series  work,  taken  a  leading 
position  in  this  respect.  In  fact  the  simplicity  of  the  com- 
mutator and  the  ease  of  insulation  of  machines  of  the  open 
coil  type  undoubtedly  rendered  them  more  capable  of  re- 
taining insulation  at  high  potentials  than  the  early  commu- 
tators with  numerous  segments  used  on  Gramme  and 
Siemens  machines,  as  such  commutators  were  at  first  con- 
structed. Likewise  improved  methods  of  insulation  and 
winding  have  gone  far  to  put  both  types  of  machine  far 
in  advance  of  what  they  were  formerly.  While  on  this  sub- 
ject of  arc  machines  it  may  be  well  to  say  a  few  words  as 
to  the  action  of  flashing  which  can  occur  in  all  machines  of 
high  potential  under  certain  conditions.  In  the  first  place 
the  term  flashing,  as  here  used,  is  not  intended  to  refer  to 
sparking  at  the  commutator,  but  rather  to  a  flash  or  con- 
tinued spark  carried  over  during  revolution  of  the  armature 
from  one  brush  toward  the  other,  either  all  around  the 
commutator  or  part  way  only.  This  action  occurs  when 
any  two  successive  segments  in  the  commutator 
continue  their  discharge  one  toward  the  other 
over  the  insulating  space  between  them  during  a 
considerable  part  of  the  revolution.  An  arc 
forms  in  the  slots  or  between  segments  and  moves  with 
them.  This  action  while  nit  very  damaging  where  the 
segments  are  massive  and  insulated  with  air  spaces  is  more 
serious  with  insulation  filling  between  the  segments,  as  it  is 
apt  to  cause  a  burning  out  and  either  short  circuit  the 
armature  coil  sections  by  connecting  the  segments  or 
seriously  roughen  the  edges  of  the  segments  and  the  face  of 
the  commutator. 

Bad  setting  of  brushes  may  both  cause  sparking  as  well  as 
flashing;  and  dirt,  in  some  cases,  or  too  much  oil,  may 
cause  it.  Slipping  of  belts  or  sudden  fluctuations  of  speed 
may  also  provoke  it.  Or  a  machine  overloaded  may  flash 
by  an  opening  of  circuit  due  to  too  many  lamps,  the  electro- 
motive force  required  for  which  number  the  machine  cannot 
maintain.  The  presence  in  a  circuit  of  one  or  more  lamps 
which  do  not  feed  properly  may  cause  momentary  cessa- 
tions of  current  and  flashing  to  occur,  especially  when  the 
machine  is  carrying  its  full  load.  W^ith  all  arc  circuits  there 
should,  of  course,  be  a  surplusage  of  capacity  on  the  dynamo, 
i.  e.,  the  machine  should  not  be  run  to  the  limit  of  its  elec- 
tromotive force.  It  has  become  customary  with  the  best 
makers  to  so  rate  this  capacity  that  there  will  always  be  a 
margin  of  excess  to  meet  contingencies-  The  line  resist- 
ance may,  of  course,  be,  in  the  case  of  long  circuits,  such 
as  to  cut  down  to  a  considerable'extent  the  working  capac- 
ity or  number  of  lamps  in  series  which  can  be  run  from  the 
dynamo,  and  due  allowance  should  always  be  made  for 
this  resistance  in  estimating  the  true  capacity.  Instances 
are  not  uncommon  in  which  by  improving  the  contacts 
of  switches,  hangers,  joints,  etc.,  again  of  two  or  three 
lamps  may  be  made  in  circuits  of  fifty  or  more  lamps  in 
series.  An  improvement  in  the  insulation  of  a  line  will 
often  have  a  similar  effect  in  adding  to  the  apparent 
capacity. 

I  had  intended  at  the  outset  of  this  paper  to  discuss  in  a 
general  way  the  question  of  the  different  types  or  classes  of 
lamps  used  for  arc  lighting.  It  is  a  department  of  the  sub- 
ject which  is  of  considerable  importance,  but  I  find  that 
the  paper  has  become  too  long  already,  and  for  the  present 
I  will  simply  allude  to  one  or  two  general  features.  Con- 
cerning the  manner  of  feeding  the  carbons  the  mechanisms 
in  use  may  roughly  be  divided  into  clutch  and  gear  mechan- 
isms. Among  clutch  mechanisms  we  find  certain  well 
known  forms,  while  the  gear  mechanisms  best  known 
are  of  the  escapement  order.  Both  types  have  undergone 
many  modifications  and  combinations  of  the  two  exist. 

Whether  one  or  the  other  type  is  to  be  selected  will  de- 
pend largely  on  the  conditions  of  use,  assuming  both  to  be 


c|uestion  how  far  this  increase  may  promptly  be  cai-ried.  It 
is  not  unusual  in  the  present  practice  to  run  from  fifty 
to  sixty  lights,  in  a  series  each  demanding  from 
forty-  five  to  fifty  volts,  or  a  total  of  say 
three  thousand  volts.  In  going  beyond  this  amount  the 
difficulties  of  insulation  are  greatly  increased  as  well  as 
the  dangers  of  high  potenti>ds,  while  the  consequent 
risk  of  breakdowns  resulting  from  failure  of  insulation  or 
leakage  is  often  sufllcient  to  offset  any  savingof  wire  con- 
ductor that  might  be  obtained  by  running  more  li  hts  in 
series.  Instances  have  occurred  in  which  with  ordinary 
wiring  and  precaution  120  to  150  arcs  have  been  run  for 
days  together,  but  such  a  practice  is  to  be  condemned  as 
involving  hazard  of  all  kinds. 

It  has  been  supposed  by  some  electricians  that  there  ex- 
isted a  peculiar  fitness  for  arc  lighting  in  series  in  dynamos 
of  the  open  coil  type,  such  as  the  firush  or  Thomson- 
Houston,  over  those  ol  the  clos2d  coil  types,  such  as  the 
Gramme  or  Siemens  forms.  While,  personally,  I  have 
never  been  prepared  to  admit  this  peculiar  litness,  con- 
structors of  machines  of  the  closed  coil  types  have  cer- 
tainly succeeded  in  removing  any  doubts  on  that  score,    J. 


equally  well  constructed  and  kept  clear.  Into  these  ques- 
tions, however,  we  cannot  now  enter. 

Arc  lamps  may  also  be  divided  according  to  the  way  in 
which  the  magnet  system  acts  to  control  the  feed  of  the  car- 
bon. Before  arc  lamps  were  run  in  series  it  was  sulficien: 
to  have  the  controlling  magnet  in  the  main  circuit  and  this 
was  the  case  in  almost  all  the  oldT  forms  of  lainp  The 
Laca'^sagne  and  Thiers  lamp  of  1S56  was  a  notable  excep- 
tion in  that  the  control  of  the  feed  was  dilTerential  or  depend- 
ent on  the  dilTerence  of  piwer  between  a  main  circuit  coil 
and  a  high  resistance  shunt  circuit  around  the  arc, 

I  have,  in  fact,  made  an  exact  reproduction  of  the 
Lacassagne  and  Thiers  lamp  according  to  their  p.itent 
specification  and  have  found  that  its  action  is  perfect  when 
used  in  series  with  other  lamps  except  fhal  it  requires  to  be 
helped  to  separate  its  carbons.  If  the  carbons  are  quite 
pointed  at  the  start  even  this  is  unnecessary  as  the  points 
soon  heat  and  burn  away  and  form  Uie  arc.  The  feeding 
depends  on  the  flow  of  mercury  through  a  small  valve  which 
is  adjusted  bv  the  differential  magnet  system,  and  the  feed- 
ing is  so  continuous  and  imperceptible  that  the  arc  is  bcauU 
fully  steady  and  constant  in  length. 
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At  the  present  time  the  differential  lamp  magnet  system  is 
of  several  kinds,  according  to  the  relative  disposition  of  the 
main  and  shunt  coils. 

In  the  commercial  Brush  arc  lamp  they  are  disposed  one 
over  the  other  on  the  same  axis  and  affecting  the  same 
magnetic  cores.  The  only  objection  to  this  disposition, 
which  has  the  advantage  of  simplicity,  is  that  the  shunt  cir- 
cait  can  never  act  positively  to  feed  the  carbons  or  release 
the  clutch  or  gear,  but  can  only  weaken  the  effect  of  the 
main  coil  or  overpower  its  lighting  or  separating  action  on 
the  carbons. 

Other  forms  of  differential  lamp  embody  the  two  circuits 
acting  on  separate  magnets  pulling  in  opposite  directions, 
the  main  circuit  to  separate  the  carbons  and  the  shunt  to 
feed  them.  In  this  case  the  action  of  the  shunt  is  more 
definite  and  positive  as  it  is  not  limited  simply  to  overcom- 
ing the  force  of  the  direct  or  main  magnet. 

A  third  arrangement  involves  the  application  of  the  re- 
pulsive action  of  the  two  coils  as  when  the  direct  coil  is 
wound  on  fixed  magnet  and  the  other,  or  shunt,  upon  the 
feed  controlling  armature  therefor  and  tending  to  cause  re- 
pulsion of  the  armature  from  the  main  magnet.  The  ar- 
rangement is  both  simple  and  positive  in  its  action. 

The  differential  types  of  lamp  act  well  when  the  circuit 
current  is  kept  constant,  and  require  readjustment  generally 
for  each  change  of  current  strength  by  which  they  may  be 
operated.  Hence,  if  a  portion  of  a  line  be  leaky  the  lights 
are  apt  to  burn  badly  owing  to  diminished  current,  while 
the  dynamo  may  be  furnishing  full  current.  Of  course, 
such  a  line  ought  to  be  condemned  and  its  insulation  im- 
proved. Nevertheless  I  have  frequently  seen  lights  suffer 
from  leakage  on  extended  circuits  in  cities,  especially  in 
very  wet  weather.  This  is  a  state  of  things  which  the  line 
superintendent  can  do  more  than  any  one  else  to  correct,  by 
attending  to  the  correct  disposition  of  the  wiring,  and  its 
character  as  regards  leaks. 

The  type  of  arc  lamp  in  which  the  shunt  magnet  alone, 
controls  the  feed  of  the  carbons  is  not  sensitive  to  slight 
variations  of  current,  but  maintains  a  full,  quiet  arc  with 
the  current  it  gets.  This  is  because  the  main  current  is 
not  concerned  in  the  feeding  action,  but  the  action  is  solely 
dependent  on  the  potential  difference  of  the  carbons.  Hence 
its  behavior  is  on  the  whole  more  uniform  than  the  differen- 
tial type  and  within  limits  it  does  not  require  readjustment 
for  different  current  strength. 

This  principle  has  been  extensively  introduced  in  the 
Thomson-Rice  lamp  of  the  Thomson-Houston  company. 
In  this  lamp  the  carbons  are  separate  at  the  start  and  are 
brought  together  on  the  first  passage  of  the  current,  after 
whicti  they  separate  solely  under  the  influence  of  the  shunt 
circuit  magnet  and  the  feed  is  likewise  controlled  thereby. 
The  carbons  in  these  lamps  are  not  so  apt  to  slide  by  or 
alongside  each  other  by  jarring  when  no  current  is  on  the 
lamp,  as  may  occur,  particularly  with  careless  trimming  in 
those  lamps  in  which  the  full  weight  of  the  upper  holder 
and  carbon  must  be  borne  by  the  under  carbon  when  the 
lamp  is  not  lighted. 

Arc  lamps  have  been  made  with  many  variations  in  the 
magnetic  arrangements  controlling  the  carbons,  a  brief 
statement  of  some  of  which  is  as  follows:  Carbons  lifted 
or  separated  by  direct  or  main  magnet;  shunt  magnet  acting 
on  a  variable  resistance  to  cut  out  the  main  magnet  in  feed- 
ing. Carbons  lifted  by  main  magnet  as  before  and  shunt 
acting  to  put  the  main  magnet  (made  movable)  into  posi- 
tion for  feeding. 

Carbons  separated  by  main  magnet  armature;  shunt 
circuiting  magnet  acting  to  divert  or  shunt  the  magnetism 
of  the  main  magnet  from  its  armature. 

Carbons  separated  by  main  magnet  and  shunt  acting  to 
free  the  carbon  holder  independently  of  the  support  given 
by  the  main  magnet. 

Carbon  separated  by  a  spring  allowed  to  act  by  the  main 
magnet  lifiing  a  weight  which  otherwise  holds  the  spring 
from  acting;  shunt  magnet  acts  against  the  spring  to  feed 
and  regulate  length  of  arc. 

One  carbon,  generally  the  lower,  separated  by  main  mag- 
net, while  the  other  holder  is  released  for  feeding  only,  such 
feeding  being  under  the  control  either  of  a  differential  sys- 
tem or  a  shunt  magnet  only. 

Carbons  separated  by  main  magnet  which  lifts  the  shunt 
and  its  armature  together,  while  the  shiint  magnet  armature 
acting  on  the  feeding  mechanistn  controls  the  arc  and  feed 
of  the  carbons. 

Carbon  feeding  mechanism  independently  attached  to 
main  magnet  armature  and  to  shunt  armature,  so  as  to  re- 
ceive opposite  movements  of  separation  and  feed  from  each 
respectively. 

Carbons  separated  by  a  feeding  mechanism  moved  by  the 
main  magnet  and  fed  by  a  further  movement  of  said  mech- 
anism causing  release  or  return  of  same  under  the  accum- 
ulated force  of  both  shunt  and  main  magnets  acting  in  the 
same  direction. 

Differential  clock  gear  for  separation  and  feed  of 
carbons  under  control  of  the  regulating  magnet  system 
either  simple  or  differential.  Some  of  the  older  clock  work 
lamps  embodied  this  principle. 

Carbons  controlled  by  armature  of  a  small  electric  motor 
under  control  of  a  differential  field  which  turns  the  arma- 
ture in  one  direction  for  separating  and  the  other,  or  re- 
versed direction,  for  feeding  the  carbons.  Techikoleff's 
early  lamp  was  of  this  type. 

Carbons  controlled  by  a  motor  running  at  a  certain  speed 
when  the  arc  is  of  normil  length  and  varying  in  speed  when 
the  arc  is  too  short  or  too  long,  combined  with  a  centrifugal 
governor  on  the  shaft  of  the  motor,  acting  on  variations  of 
speed  to  gear  motor  shaft,  to  screw  carbons  together  or 
apart  as  needed  to  maintain  the  normal  arc.  This  mechan- 
ism has  been  applied  by  m^  to  large  arc  lamps,  such  as 
naval  search  lights  and  has  the  advantage  of  great  positive- 
ness  and  an  ability  to  handle  heavy  mechanism. 

There  are  also  a  considerable  number  of  modificitions 
from  these  principles  slated  which  cannot  be  referred  to 
here. 

Another  excellent  mechanism  and  one  of  the  most  power- 
ful and   positive   in  feeding  the  carbons  embodies  a  main 


magnet  separating  the  carbons  and  striking  the  arc  and  an 
intermittently  acting  shunt  magnet  for  working  a  pawl 
which  by  a  suitable  gearing  forces  the  feeding  action  on 
approach  of  the  carbons  as  required.  I  have  used  an  endless 
screw  gearing  with  the  pawl  acting  on  the  ratchet  wheel  to 
turn  the  screw,  the  worm  wheel  being  on  a  shaft  carrying 
a  pinion  meshing  into  a  rack  en  the  carbon  rod.  The 
worm  wheel  gearing  is  lifted  by  the  main  magnet  to  strike 
the  arc,  and  the  shunt  magnet  in  operating  its  pawl 
breaks  in  own  circuit,  and  repeats  its  feeding  action  as 
ofiea  as  may  be  necessary. 

It  is  interesting  to  note  in  this  connection  that  I  have  built 
such  lamps  in  which  each  feeding  movement  of  the  carbon 
is  not  over  one-five-thousandth  of  an  inch  and  that  if  the 
upper  carbon  rod  is  held  in  a  vise  the  mechanism  will  lift 
the  whole  lamp  of  about  twenty  pounds'  weight  in  feeding, 
so  positive  is  the  action.  At  the  same  time  the  length  of 
the  arc  is  maintained  constant  at  all  times.  With  so  slight 
and  yet  positive  a  feeding  action  the  feed  takes  place  almost 
continuously. 

In  the  foregoing  brief  review  many  matters  have  been 
simply  touched  upon  which  might  readily  have  been  ex- 
panded into  a  single  paper  as  long  as  the  present  one. 
Ma'erial  enough  now  certainly  exists  and  could  be  collected 
for  making  a  good  technical  work  dealing  with  the  science 
and  practice  of  arc  lighting.  My  purpose  will  have  been 
fulfilled  if  I  have  succeeded  in  the  present  paper  in  adding 
some  things  of  interest  and  instruction  concerning  this  gen- 
eral subject  from  the  standpoint  of  one  who  has  constructed 
very  many  forms  of  apparatus  for  arc  work  and  who  has 
had  a  continuous  and  growing  experience  with  such  work 
from  its  beginnings  up  to  the  present  great  commercial 
expansion. 

The  Discussion. 

M.  M.  Gar\'ER  of  Newark:  I  have  listened  with  a 
great  deal  of  pleasure  to  the  able  paper  by  Prof.  Thomson 
and  especially  in  regard  to  the  view  that  the  arc  is  consti- 
tuted of  incandescent  carbon  vapor.  It  may  be  of  interest 
in  this  association  to  know  that  we  have  from  purtly 
theoretical  means  a  clue  to  the  temperature  of  the  carbon 
vapor.  We  have  no  direct  means  of  measuring  it.  About 
ten  years  ago  in  studying  the  subject  of  the  generation  of 
water  gas  I  came  across  a  clue  of  this  character.  There 
are  two  compounds  of  carbon  in  the  form  of  a  gas  contain- 
ing different  amounts  of  carbon.  In  one  the  carbon  is 
totally  consumed.  In  the  other  it  is  partially  consumed. 
By  taking  account  of  the  different  heating  capacities  of  the 
two  gases  and  divided  by  the  specific  gravity  of  the  gas, 
we  find  that  about  ten  or  twelve  thousand  degrees  Fahren- 
heit are  necessary  for  the  vaporization  of  carbon.  This,  of 
course,  is  assuming  that  the  specific  heat  of  carbon  is  the 
same  at  the  higher  temperature  as  at  the  lower,  and  takes 
no  account  of  testing  through  the  liquid  state. 

The  Classii-ication  of  Incandescent  Lami-s. 

The  President;  The  report  of  the  committee  on  the 
proper  lighting  power  of  incandescent  lamps  is  next  in 
order.     Dr.  Louis  Bell  will  present  the  report: 

Dr.  Bell;  \'our  committee  had  not  proceeded  very 
far  in  the  investigation  of  its  topic  before  it  discovered  that 
the  topic  was  growing — and  growing  with  a  prodigious 
rapidity,  so  that  we  have  been  able  to  formulate,  so  to 
speak,  only  a  partial  report,  a  report  that  necessarily  must 
leave  untouched  many  things  we  would  have  wished  to 
caver,  but  which  we  hope  embodies  certain  suggestions 
tiat  may  be  of  interest  to  those  who  have  occasion  to  use 
incandescent  lamps. 

In  the  first  place,  the  necessity  for  some  legitimate  rating 
of  the  candle  power  of  incandescent  lamps  becomes  evident  in 
the  experience  of  nearly  every  central  station  manager  who  is 
enterprising  enough  to  keep  track  of  the  lamps  he  is  using. 
At  the  last  convention  of  this  association  your  president 
gave  someadmirablc  samplesof  the  way  in  which  the  candle 
power  of  alleged  sixteen-candle  power  lamps  varied  any- 
where from  sixteen  to  eighteen.  Now  evidently  it  is  both 
for  the  interest  of  the  central  station  man  and  of  the  con- 
sumer that  each  should  know  exactly  what  is  intended  by 
a  16  candle  power  globe.  It  should  not  be  left  to  the 
choice  of  the  lamp  manufacturer  to  make  any  sort  of  in- 
candescent lamps  he  fancies  and  label  it  i6-candle  power. 
There  have  been  improvements  in  this  direction,  as  every 
central  station  man  knows. 

Now,  the  questions  that  came  up  were  about  as  follows: 
How  should  we  classify  the  power  of  the  incandescent 
lamp  at  all  ?  Shall  we  classify  it  entirely  by  the  candle 
power;  or,  if  not  the  candle  power,  to  what  standard  shall 
we  refer  the  light  ?  Shall  we  classify  it  by  what  is  con- 
sumed, with  specifications  for  efilciency  or  by  the  watts  con- 
sumed according  to  the  specifications,  and  the  candle  power 
which  it  gives  within  the  limitation  of  efficiency  ?  After 
a  considerable  amount  of  deliberation— aided,  I  am  glad 
to  say,  by  consultations  with  a  large  number  of  gentlemen 
who  are  practical  experts  on  incandescent  lamp  matters— 
your  committee  came  to  the  conclusion  that  the  last  men- 
tioned method  of  classification  was  the  simplest  one  to  en- 
force, that  is  incandescent  lamps  should  be  classified  by 
the  watts  consumed,  the  actual  power  for  which  the  con- 
sumer pays,  but  with  the  specification  as  to  candle  power 
that  limits  the  efficiency  of  the  lamp  to  practical  values. 
By  practical  values  I  mean  such  as  will  not,  on  the  one 
hand,  produce  an  inordinate  waste  of  energy,  or,  on  the 
other  hand,  force  a  hnip  far  above  its  proper  candle  power 
and  consequently  burn  it  out.  The  interest  of  the  lamp 
manufacturer  evidently  lies  toward  greater  efficiency,  be 
cause  by  producing  a  very  efficient  lamp,  one  which  will 
give  a  large  candle  power  on  a  small  consumption  of  watts, 
he  is  enabled,  in  the  first  place,  to  give  a  fine,  brilliant 
light,  satisfy  consumers,  and,  in  the  second  place,  to  point 
with  some  pride  to  a  reality  of  power.  Unfortunately, 
when  this  tendency  is  carried  beyond  a  certain  point,  as 
every  practical  man  knows,  the  life  of  the  lamp  is  enor- 
mously shortened.  A  lamp  whicli  will  burn  for  i.hom  or 
1,500  hours  at  a  moderate  efficiency,  if  forced  to  a  very 
high  efficiency,  will  burn  a  very  much  shorter  lime.  Now, 
having  determined  the   proper  way,  in  genera!,  of  classify- 


ing incandescent  lamps,  there  arose  the  all-important  ques- 
tion of  the  proper  limits  to  be  set.  We  have  been  so  long 
used  to  speaking  of  and  dealing  in  i6  candle  power  lamps 
that  it  seemed  inadvisable  to  abandon  that  standard. 
Given,  then,  the  proposition  that  we  are  to  have  a  i6- 
candle  power  lamp— a  candle  power  that  has  been  sanc- 
tioned by  vtry  long  use— what  do  we  mean  by  that  i6-can- 
dle  power?  Do  we  mean  that  the  lamp  shall  give  i6- 
candle  power  in  a  determined  direction?  Sixteen-candle 
power  means  horizontal  illumination,  or  what?  Inasmuch 
as  the  horizontal  luminosity  is  that  with  which  we  have  to 
do  in  these  cases,  your  committee  was  emphatically  of  the 
opinion  that  the  mean  horizontal  candle  power  should  be 
specified  in  other  words,  that  the  normal  i6-candle  power 
limit  should  give  i6-candle  power,  taking  the  average  of 
the  horizontal  illumination 

Next  came  the  question  of  practical  lim'ts  withm  which 
the  candle  power  might  be  allowed  to  vary.  Of  course, 
if  we  tied  ourselves  down  to  a  candle  power  of  mean  hori- 
zontal intensity,  we  will  be  establishing  a  standard  which 
no  lamp  manufacturer  could  approach.  In  other  words,  it 
would  become  really  impracticable  to  make  a  large  number 
of  lamps  at  a  low  price  and  have  the  candle  power  of  each 
one  exactly  the  same. 

Taking  the  lamps  as  they  are  we  find  in  actual  practice, 
we  have  to  set  those  limits  possibly,  seven  or  eight,  possi- 
bly six,  on  each  side  of  the  16  candle  power.  Those  limits 
your  committee  found  to  be  entirely  too  wide,  and  there- 
fore it  entered  into  consultation  with  lamp  makers  for  the 
purpose  of  finding  how  close  to  i6-candle  power  the  limits 
could  be  set  and  yet  leave  the  manufacturer  a  simple  and 
practical  pi  ocess.  The  result  of  this  deliberation  was  to 
settle  upon  about  one-candle  power  on  either  side  of  six- 
teen as,  on  the  one  hand,  the  largest  variation  which  we 
cared  to  admit  in  defining  a  normal  lamp,  and,  on  the 
other  hand,  being  a  variation  which  comes  easily  within 
the  lines  of  commercial  manufacture. 

These  two  points  determined,  ne.xt  came  the  unfortunate 
question  of  efiiciency,  the  possible  efficiency  of  incandes- 
cent lamps.  Given  a  reasonably  long  life  there  are  as 
many  opioions  as  there  are  makers  of  lamps,  besides  a 
very  few  stray  opinions  advanced  by  theorists,  and  still 
fewer  advanced  by  practiciil  men.  A  large  amcunt  of  con- 
sultation was  had  on  this  topic.  Some  of  the  experts  in 
lamp  matters  advocate  the  use  systematicaMy  of  lamps 
giving  the  candl;^  power  on  not  less  than  four  volts.  Others 
loudly  proclaim  that  three  or  two  and  one-half  volts  is 
quite  a  practical  and  reasonable  figure.  In  this  regard  I 
shall  have  to  appeal  to  the  central  station  manager.  Vour 
committee  was  necessarily  at  sea  to  a  certain  extent  in  de- 
termining this  particular  point;  but  after  a  large  amount  of 
consultation,  both  with  central  station  men,  and  with  lamp 
manufacturers  and  experts  it  would  suggest  that  for  the 
average  central  station  to  use,  taking  into  account  the  fact 
that  sometimes  we  are  supplying  lamps  by  contract,  and 
sometimes  by  meter,  an  efiiciency  of  less  than  four  watts 
per  candle  is  undesirable,  particularly  if  the  electricity  is 
furnished  by  meter.  Wh^n  the  consumer  has  to  pay  for 
more  than  four  watts  per  candle  power  he  becomes  in- 
clined to  object  seriously  to  the  bills. 

Then,  as  to  the  inferior  limit  of  efiiciency.  On  how 
small  a  number  of  volts  is  it  possible  to  produce  the  candle 
power  and  at  the  same  time  have  a  lamp  of  reasonably  long 
life,  and  giving  a  reasonably  uniform  efiiciency  throughout 
its  light?  The  very  best  commercial  practice  seems  to  set 
the  figure  a  little  over  three  watts.  Without  specifying 
then,  the  efiiciency  for  normal  standard  lamp,  your  com- 
mittee would  suggest  that  a  lamp  giving  over  fifteen,  and 
not  over  seventeen,  mean  horizontal  candle  power  on  a 
consumption  of  less  than  si.\ty,  and  not  less  than  fifty-five 
watts,  represents  the  average  conditions  of  central  station 
practice,  perhaps  belter  than  any  limit  that  could  readily 
be  found. 

I  am  quite  aware  that  in  stating  this  fifty-five  watt  limit 
your  committee  is  running  in  the  face  of  opinions  which 
are  entitled  to  some  credit,  but  I  would  call  the  attention 
of  any  one  who  objects  to  that  limit  to  the  fact  that  with 
th's  normal  standard  lamp,  as  thus  defined,  if  a  lamp  can 
be  produced  giving  the  candle  power  with  good  life  on  a 
little  over  three  watts  It  still  falls  within  the  standard. 
The  effect  in  that  case  would  simply  be  this:  that  the  man- 
ufacturer who  could  produce  a  lamp  giving  the  candle  power 
well  and  steadily  on  a  little  over  three  watts  would  furnish 
as  the  standard  lamp  a  lamp  which  wculd  come  very  near 
to  the  ly-candle  power  lim  t.  In  other  words,  he  would 
get  the  credit  for  having  a  little  brighter  lamp  than  some 
of  his  contemporaries,  and  so  wculd  not  in  any  way  suffer 
by  the  establishment  of  that  standard. 

This  suggestion  for  a  normal  standard  incandescent 
lamp  is  the  btst  that  your  committee  is  able  as  yet  to  bring 
forward,  and  we  trust  that  it  will  fall  reasonably  near  the 
limits  thai  most  of  the  members  of  the  association  have 
found  in  their  actual  practice. 

Now,  as  to  determining  the  mean  horizontal  candle 
power  on  wh'ch  our  standard  lamp  should  be  based,  several 
difficulties  were  encountered  in  the  beginning  of  this  work. 
In  the  first  place  the  distribution  of  light  that  is  given  by 
an  incandescent  lamp  is  not  altogether  uniform.  In  lamps 
with  twisted  filaments  the  distribution  is  very  uniform;  in 
lampsof  straight  filaments,  of  roundsection,  fairly  uniform; 
in  !amp3  of  straight  filaments  of  sc|uare,  or  nearly  square, 
section,  it  was  something  like  that  (mdicating  on  diagram) 
showing  the  nnximum  at  45  from  the  plane  of  filament. 
When  filaments  of  rectangular  section  are  emplo)cd  with 
a  considerable  difference  of  the  length  of  the  sides  of  the 
rectangle,  the  distribution  may  become  almost  anything 
varying  in  the  most  erratic  fashion,  as  you  may  see  on  this 
diagram. 

Now,  for  all  lamps  giving  a  uniform  distribution,  a 
single  reading  on  the  photometer  is  enough  to  determine 
the  candle  power.  In  almost  all  of  the  twisted  filament 
lamps  a  single  reading  will  dtlcrminc  the  mean  horizontal 
candle  power  closely  enough  for  all  practical  purposes. 
When  a  lamp  o(  this  description  is  reached  a  single  reading 
might  or  might  not  be  fair  to   the   lamp.     If  the   reading 
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were  taken  at  this  point  (indicating  on  diagram)  it  would 
be  altogether  too  fair  to  the  lamp  because  a  lamp 
which  would  give  16  candle  power,  45'  off  the  filament 
would  give  nothing  like  i6-candle  power  mean  horizoatal 
intensity;  in  other  words,  it  would  be  measured  at  the 
maximum  point.  Contrawise  measuring  off  the  face  of 
the  filament  would  be  very  unfair  to  the  lamp.  In  lamps 
of  this  general  construction — and  there  are  more  than  one 
make  of  them  on  the  market — in  reading  off  the  edge  of 
the  filament  it  will  give  in  nearly  every  case  a  very  close 
approximation  to  the  average  horizontal  power,  IE  one 
has  a  regular  photometer  at  hand  three  readings  at  120" 
apart  taken  anywhere  on  the  lamps  that  they  happen  to 
have,  will  give  an  approximation,  which  in  every  case  is 
correct  within  one  per  cent. 

Now,  taking  a  worse  case  of  distribution  (here  another 
diagram  was  shown),  you  see  the  difficulties  are  even 
greater.  Here  the  irregular  circle  is  the  actual  distribu- 
tion of  the  light;  the  outer  circle  is  the  mean  horizontal 
intensity,  and  the  inner  circle  is  the  alleged  candle  power 
of  the  lamp.  I  may  state  in  passing  that  this  particular 
make  of  lamp  is  now  no  longer  manufactured,  so  that  I 
won't  b;  treading  on  the  toes  of  anybody  present.  In  that 
case  no  reasonable  accommodation  readings  would  give  the 
mean  horizontal  intensity.  For  all  practical  lamps — in 
fact,  for  nearly  all  of  them  now  used— one  reading  will 
give  a  very  close  approximation  taken  anywhere  in  the  case 
of  the  twisted  filament  lamp.  Taken  either  with  filament 
edge,  on  or  about  30'  off  that  point,  in  the  case  of  lamps 
having  a  squarish  distribution,  and  in  lamps  of  more  ir- 
regular character,  it  is  only  fair  to  say  that  one  reading  is 
not  enough. 

There  is  one  way,  however,  of  determining  the  mean 
horizontal  candle  power,  and  that  is  by  spinning  the  lamp 
about  an  axis  as  it  is  being  tested.  If  the  lamp  be  mounted 
in  a  socket,  and  spun  rapidly  about  its  own  axis  the  mean 
horizoatal  candle  power  would  be  obtained  at  once  if  the 
velocity  of  spinning  rises  above  a  certain  point — above  300 
or  40D  turns  a  minute.  This  has  been  tried  several  times 
with  more  or  less  success.  It  is  tried  in  at  least  one  lamp 
factory  with  uniform  and  unvarying  success,  and  it  is  cer- 
tainly worth  trying  in  case  we  have  to  deal  with  very  ir- 
regular lamps. 

Now,  appreciating  the  fact  that  the  average  central  sta- 
tion man  has  not  an  elabDrate  photometer,  and  usually  has 
no  man  whom  he  can  train  up  to  do  accurate  photometer 
work,  your  committee  suggest  the  use  of  a  lamp  tester;  its 
purpose  being  to  see  whether  the  lamp  falls  within  the 
standard  limits  as  just  defined.  For  that  purpose  a  cheap 
and  simple  apparatus  is  all  that  is  necessary.  Take  a 
board  about  seven  feet  long.  At  about  its  middle  point 
saw  half  way  through  the  board,  and  stick  in  the  saw  cut  a 
piece  of  tin  painted  black,  about  eight  Inches  square,  or  of 
any  convenient  size  in  fact,  wltlra  two-inch  circular  hole 
cut  through  it.  Over  that  hole  put  the  photometer  disc, 
merely  a  piece  of  thin  paper,  with  an  oil  spot.  Just  36 
inches  from  that  photometer  disc  place  a  lamp  socket, 
which  can  be  twisted  around  its  axis,  fitting  through  the 
hole  to  carry  the  socket  of  the  lamp  which  is  to  be  tested. 
At  the  other  end  of  the  board  cut  a  slot,  and  on  a  little 
slide  set  a  lamp  socket  for  a  standard  lamp.  Make  the  slot 
of  such  a  length  that  when  the  slide  that  carries  the  lamp 
is  pushed  up  to  its  nearest  point  to  the  screen  it  shall  be 
distant  from  it  34  and  15-16  inches.  Make  the  other  end 
of  the  slot  far  enough  over  so  that  when  the  lamp  is  pushed 
to  that  extreme  end  it  shall  be  distant  from  the  screen  37 
3-16  inches.  The  latter  situation  will  correspond  to  the 
r5-candle  power  lamp  to  be  tested;  the  former  position  to 
the  17  candle  power  lamp  to  be  tested.  As  regards 
standard  lamps,  if  you  are  fortunate  enough  to  be  near  a 
laboratory  it  is  not  a  difficult  matter  to  get  a  16  candle 
power  lamp  of  the  voltage  you  use,  giving  preferred  16 
candls  power  right  off  the  p'ane  of  the  filament.  I  wrote 
persona'ly  to  Dr.  Duncan  of  the  Johns  Hopkins  Univer- 
sity, asking  whether  they  could  furnish  standard  lamps 
from  their  testing  bureau.  I  regret  to  say  that  I  have  not 
yet  heard  from  them,  but  doubtless  their  testing  bureau 
will  be  able  to  furnish  lamps  which  should  give  directly  off 
the  plane  of  the  filament  i6-candle  pov;er.  These  would 
serve  as  standard.  With  that  apparatus  fitted  with  meas- 
uring instruments  lamp  testing  can  be  carried  on  with  great 
rapidity.  The  lamp  to  be  tested  and  the  standard  lamp 
should  both  be  on  the  same  circuit  in  parallel;  consequent- 
ly, exposed  to  the  same  voltage.  The  rheostat  in  the 
series  is  prepared  so  that  the  voltage  can  be  brought  to  the 
point  intended.  Measuring  instruments  of  any  kind  that 
you  have  at  hand  will  give  the  consumption  in  watts.  If 
the  lamp- to  b;  tested  is  within  the  standard  limits — that  is 
to  say,  is  under  17-candIe  power,  when  the  standard  lamp 
is  pulled  to  the  nearer  end  of  the  slot,  the  oil  spot  on  the 
photometer  disc  will  appear  bright  and  lighter  than  the 
surrounding  paper.  I'ushing  the  standard  lamp  to  the 
further  end  of  the  slot  it  should  appear  dark,  if  the  lamp 
being  tested  is  within  the  normal  standard.  Thus,  no  set- 
ting is  required.  There  are  two  positive  things  to  be  seen, 
one  at  each  end  of  the  slot.  The  photometer  side  should 
appear  bright  at  one  end  and  dark  at  the  other,  if  the  lamp 
is  of  the  proper  candle  power.  This  avoids  the  difficulties 
of  exact  settings,  and  I  think  in  most  cases  will  eliminate 
the  personal  error  that  is  sometimes  very  vexatious. 

It  was  felt  by  your  committee  that  some  such  device  was 
necessary  in  order  to  prevent  the  careless  photometer  work 
on  the  part  of  the  linemen  and  station  man  to  whom  the 
thing  might  be  intrusted  It  is  very  rarely  that  the  mana- 
ger of  a  station  himself  has  the  time  or  cires  to  go  to  the 
trouble  of  going  through  this  testing  himself,  and  it  is  not 
always  practical  to  secure  a  thoroughly  competent  man  to 
do  it.  So  the  intention  of  the  committee  was  to  devise  a 
lamp  tester  which  should  define  the  maximum  and  minimum 
range  allowed  without  requiring  an  exact  setting. 

Rki'ort  of  Committee  on  Legislation. 

TiiK  I'KKSIDENT:  The  next  business  will  be  a  report 
from  the  committee  on  legislation,  and  Judge  Armstrong 
will  make  the  report. 

li.'iniK  Akmstrong:     I  will  state  that  it  was  the  idea  at 


the  outset  to  have  a  representative  on  the  committee  from 
each  state  in  the  Union,  to  receive  at  the  headquarters  of 
the  convention,  the  secretary's  office,  a  report  of  all  mat- 
ters of  legislation  pending  in  the  various  state  legislatures. 
Very  few,  if  any,  of  these  reports  have  been  received,  so 
that  I  presume  it  is  safe  to  apprehend  that  very  little  leg 
islation  outside  of  the  ordinary  course  has  been,  or  is  being 
attempted.  The  most  of  the  state  legislatures  being  now 
in  session  of  course  tha  report  cannot  be  and  is  not  as  full 
as  we  should  be  able  to  have  it  at  a  summer  convention. 
In  our  own  state,  New  Jersey,  the  regular  line  of  bills  to 
bury  all  wires  underground,  to  put  them  100  feet  above  the 
ground,  and  to  carry  them  along  in  various  ways,  have 
been  introduced. 

I  have  a  report  here  from  George  C.  Maynard,  from  the 
District  of  Columbia,  in  which  he  says: 

Special  Census  Legislation. 

The  report  of  the  National  Committee  on  Legislation, 
by  George  C    Maynard,  follows: 

It  has  been  my  special  duty  to  look  after  the  Senate  bill 
No.  4329,  introduced  by  Senator  Hale  on  the  15th  of 
August,  iSgo,  and  referred  to  the  committee  on  census. 
A  copy  of  memorials  adopted  at  the  twelfth  convention, 
was  mailed  to  all  members  of  the  association  and  to  boards 
of  trade  and  commercial  bodies,  from  the  office  of  the  sec- 
retary in  New  York.  In  addition  to  these,  500  copies  were 
mailed  from  Washington  to  various  other  persons  and  cor- 
porations. 

Resolutions  strongly  urging  the  passage  of  the  bill, 
adopted  by  the  following  named  organizations,  have  been 
presented  to  the  Senate  and  referred  to  the  census  com- 
mittee: National  Board  of  Trade  and  Transportation, 
New  York;  Indianapolis  Board  of  Trade,  Indianapolis, 
Ind.;  Master  Builders"  E.\change,  Philadelphia  Pa  ;  Cham- 
ber of  Commerce,  New  Haven,  Conn.;  Merchants'  Ex- 
change, S^  Louis,  Mo.;  Retail  Grocers'  association,  Lin- 
coln, Neb-;  Commercial  Club,  Kansas  City,  Mo.;  Associa- 
tion of  Edison  Illuminating  companies;  Board  of  Trade, 
Omaha,  Neb  ;  Wilkes-Barre  Board  of  Trade,  Wilkes- 
Barre,  Pa. 

In  response  to  the  memorials  sent  from  Washington 
answers  were  received  from  a  considerable  number  o 
prominent  companies  and  individuals  stating  that  specia 
personal  appeals  had  been  made  to  senators  and  represen- 
tatives, asking  their  support  of  the  bill.  Accompanying 
these  replies  were  copies  of  letters  from  many  senators 
promising  their  cordial  support  of  the  measure  whenever 
it  should  come  up.  These  communications  were  from: 
The  Standard  Underground  Cable  company,  Pittsburg, 
Pa.;  The  Utica  E'ectric  Light  company;  Citizens'  Illumi- 
nating company,  Brooklyn,  N.  V.;  Wheeling  Electrical 
company,  Wheeling,  W.  Va.;  the  Simplex  Electrical  com- 
pany, Boston,  Mass.;  J.  J.  Burleigh,  Camden,  N.  J.;  Wm, 
B.  Wilson,  Philadelphia  Pa. :  F.  B.  Knight  Austin,  Tex.; 
Geo  N  S[one,  Cincinnati,  Ohio;  M.  B,  Leonard,  Rich- 
mond, Va.;  H,  B.  Chamberlin,  Denver,  Colo.;  Geo.  M. 
Dugan,  Jackson,  Tenn.;  Noah  H.  Cheever,  Ann  Arbor, 
Mich. 

In  addition  to  this  work  a  great  deal  has  been  done  by 
members  of  the  association  and  others  by  private  letters 
to,  or  personal  interviews  with  senators  or  representatives. 

S3  far  as  learned,  not  a  single  congressman  has  made 
any  objection  to  it,  and  nothing  but  the  extraordinary 
pressure  of  important  business  has  prevented  its  passage. 
It  may  reasonably  be  expected  that  the  bill  will  pass  at 
this  or  the  next  congress. 

The  Illinois  Electric  Lighting  association  has  issued  a 
circular  referring  to  legislation  in  that  state,  which  is  now 
engaging  their  attention.     The  letter  says; 

•'An  effort  will  be  made  at  the  present  session  of  the 
state  legislatuie  to  pass  a  bill  authorizing  cities  and  towns 
in  Illinois  to  operate  electric  lighting  and  power  plants  for 
the  purpose  of  commercial,  as  well  as  municipal  lighting. 

"  The  injury  to  our  mutual  interests  which  would  result 
from  any  such  legislation  is  loo  apparent  lo  call  for  special 
comment.  One  and  all  of  us  who  have  investments  in 
electrical  central  stations  are  deeply  concerned  in  the 
defeat  of  any  measure  which  so  palpably  aims  at  our  very 
existence.  The  urgency  of  the  situation  demands  im- 
mediate and  united  action  on  the  part  of  all  concerned  in 
electrical  distribution.  The  passage  of  such  a  bill  means- 
the  practical  destruction  of  our  capital,  and  if  any  efforts 
on  our  part  can  avail  to  thwart  this  movement,  now  is  the 
time  to  put  them  forth  for  the  sake  of  preservation. 

'If  each  one  of  us  will  use  the  influence  he  maybe  pos 
sessed  of  with  the  local  representatives  to  the  legislature, 
and  if  each  company  will  lay  the  facts  before  the  board  of 
directors  and  induce  them  to  bring  the  weight  of  their 
arguments  to  bear  upon  our  legislators,  it  Is  possible  that 
the  designs  of  the  demagogues  may  be  frustrated. 

"The  Illinois  Electric  Lighting  association  was  organ- 
ized with  a  view  to  just  such  an  emergency  as  this.  The 
responses  to  the  calls  which  were  sent  out  at  its  inception 
were  very  few  in  number,  probably  because  at  that  lime 
the  central  stations  throughout  the  state  did  not  appreciate 
how  soon  they  might  be  called  upon  to  act  in  concert. 
Small  as  the  association  is,  hoA'tver,  it  proposes  to  do  all 
that  it  can,  bu  it  is  evident  that  its  work  would  be  much 
more  effective  if  it  were  more  representative  of  all  tbe 
central  stations  in  the  slate,  and  it  is  suggested  for  your 
consideration  ihat  you  take  the  matter  of  joining  the 
association  once  more  under  advisement.  In  the  mean- 
while it  is  imperative  that  the  personal  efforts  of  everybody 
interested  be  exerted  toward  the  defeat  of  the  proposed 
aciion  of  ihc  legislature." 

I  suppose  that  Massachusetts  has  had  the  most  uncom- 
fortable experience  lately  of  any  of  the  stales.  Everett  W. 
Burdett,  who  is  the  attorney  of  the  Massachusetts  Elec- 
trical association  of  Boston,  Is  here  today,  and  he  will 
make  a  report  upon  n  alters  in  the  Massachusetts  legisla- 
ture. Mr.  Francisco  from  Rutland,  will,  I  believe,  make  a 
report  of  what  has  been  done  in  Vermont.  Now,  If  we 
can  get  to  the  secretary  all  of  the  bills  and  measures  that 
arc  pending  before  the  several  stale  legislatures,  and  a 
statement  of  what  has  been  done  concerning  each  of  these 


things,  it  will  make  in  time  a  very  valuable  library  upon 
this  one  point.  I  have  thought  that  possibly  electricity, 
having  annihilated  both  time  and  space,  ought  to  have  no 
past  and  ought  to  have  no  future  but  be  a  continuous 
present.  We  must  protect  ourselves — not  from  intention- 
ally wrong  legislation,  but  from  the  result  of  ignorance. 

Everett  W.  Burdett  of  Boston:  In  Massachusetts 
we  have  now  and  have  had  more  attempted  legislation  to 
the  square  inch  than  any  other  community,  large  or  small, 
within  the  boundaries  of  the  United  States.  Our  expe- 
rience has  been  not  as  yet  painful,  because  nothing  has  been 
accomplished  of  any  account  upon  the  other  side,  but  it 
has  certainly  been  interesting,  and  I  think  it  will  be  in- 
structive to  those  representing  these  interests  in  our  states. 
I  may  say.  that  last  year  and  this  we  have  had  printed  a 
copy  of  everv  order  or  suggested  law  which  is  pending,  or 
has  been  pending,  before  our  legislature,  and  that  has 
been  sent  to  about  five  hundred  persons  in  the  state 
directly  interested  in  the  industry,  and  in  ihat  way  we  have 
spread  throughout  tbe  length  and  breadth  of  Massachusetts 
accurate  information  as  to  what  was  on  foot  and  followed 
it  up,  as  I  did  yesterday,  for  the  year  iSgi,  with  brief 
statements  of  reasons  which  should  be  given  adverse  to 
the  proposed  legislation. 

The  matters  affecting  electric  lighting  interests  which 
were  before  the  Massachusetts  legislature  of  iSgo,  are  re- 
ported in  the  proceedings  of  the  last  convention  of  this 
association.  They  consisted  of  sixteen  orders  and  numer- 
ous petitions,  upon  all  of  which  aciion  was  had  by  com- 
mittees of  the  legislature.  The  only  law  which  resulted 
from  this  agitation  was  chapter  404  of  the  acts  of  1S90, 
relating  to  the  regulation  and  supervision  of  wires  over 
streets  or  buildings  in  cities.  This  act  requires  strong  and 
suitable  insulation  of  all  wires  at  points  of  attachment, 
strong  and  suitable  supports,  the  removal  of  all  abandoned 
wires,  appliances  calculated  lo  prevent  currents  of  elec- 
tricity capable  of  injuring  electrical  instruments  or  causing 
fire  from  entering  buildings,  and  the  tagging  or  marking 
of  each  wire  or  cable  so  as  lo  designate  the  owner  or  user 
thereof.  It  further  provides  for  the  appointment  of  an 
oflicer  to  supervise  all  wires  in  cities,  to  remove  abandoned 
wires,  and  generally  to  have  the  supervision  of  the  use  of 
wires 

There  Is  pending  before  the  present  legislature  a  prop- 
osition to  extend  this  act  to  the  towns  as  well  as  the  cities 
of  the  commonwealth,  and  to  enlarge  its  provisions  In  its 
application  to  the  city  of  Boston. 

The  agitation  in  favor  of  the  enactment  of  a  law  to  per- 
mit municipalities  to  own  and  operate  gas  and  electric  light 
plants,  resulting  in  a  bill  which  was  passed  to  be  engrossed 
by  the  house,  was  referred  by  the  senate  to  the  legislature 
of  1891.  This  bill  is  now  pending  before  the  present  joint 
committee  on  manufactures.  While  this  bill  was  pending 
in  iSgo,  the  house  of  representatives  required  the  opinion 
of  justices  of  the  supreme  judicial  court  upon  the  questions 
whether  it  was  within  the  constitutional  power  of  the  legis- 
lature to  enact  a  law  conferring  upon  cities  and  towns  the 
power  to  manufacture  electric  light  for  u«e  in  the  public 
streets  and  buildings  of  such  cities  and  towns,  and  for  the 
purpose  of  selling  the  same  to  their  citizens. 

Both  questions  were  answered  in  the  affirmative.  Tbe 
decision  mainly  turned  upon  the  question  whether  the 
manufacture  and  distribution  of  gas  and  electricity  by 
cities  and  towns  for  illuminating  purposes  were  a  public 
service  within  the  meaning  of  the  constitution  (part  11. 
Chap.  I,  Sec.  4).  The  court  held  that  the  maintenance  of 
public  streets  and  buildings  is  a  public  service;  that  they 
may  be  lighted  at  the  public's  expense.  That  the  means 
of  lighting  are  a  matter  of  expedience;  and  that  the  legis- 
lature may  authorize  this  to  be  done  by  any  appropriate 
means  which  it  may  think  expedient.  As  a  question  of 
constil  utional  power,  the  right  to  authorize  cities  and 
towns  to  buy  gas  and  electricity  for  their  use,  cannot,  in 
the  opinion  of  tne  court,  be  distinguished  from  the  right 
to  authorize  them  to  manufacture  it  for  their  use.  The 
first  question  was  therefore  answered  in  the  ailirmatlve.  ■ 

The  second  question  involved  more  complications  owing 
to  the  difficulty  of  defining  with  entire  accuracy  all  the 
characteristics  which  distinguish  a  public  service  and  a 
public  use  from  ser^Mce  and  uses  which  are  private,  but  the 
same  conclusion  was  reached. 

The  court  did  not  consider  whether  the  furnishing  of 
gas  and  electricity  for  supplying  heat  and  power  can  be 
regarded  as  a  public  service,  and  expressly  they  did  not 
pass  upon  that  question. 

This  opinion  of  the  justices  having  been  received,  the 
bill  was  taken  up  by  the  house  and  passed,  though  in  a 
somewhat  different  form  from  that  submitted  to  the  court. 
It  permits  any  of  the  cities  or  towns  of  Massacliusetts  not 
only  to  establ'sh  plants  by  purchase  or  otherwise,  for 
municipal  purposes,  but  to  supply  light,  heat  and  power  by 
means  of  gas  or  electricity,  to  any  of  their  inhabitants.  It 
also  permiis  any  city  or  town  thus  establishing  a  plant  to 
supply  gas  or  electricity,  for  rny  or  all  of  the  purposes 
named  to  adjoining  cities  and  towns  and  to  the  inhabitants 
thereof.  It  contains  no  provision  requiring  the  purchase 
by  cities  or  towns  establishing  municipal  plants,  of  plants 
already  existing  in  such  places,  and  permits  the  purchase 
of  only  that  portion  of  existing  plants  that  consist  of 
"real  estate  or  is  attached  to  real  estate  so  that  it  cannot 
be  removed  and  rendered  available  elsewhere  without 
material  loss,  injury  or  expense." 

In  case  of  companies  supplying  both  gas  and  electricity 
the  bill  permits  to  purchase  of  one  or  the  other  branch  of 
the  business  as  the  town  or  city  may  elect.  Not- 
withstanding the  failure  of  this  bill  to  become 
a  law  the  town  of  Peabody  voted  to  establish 
a  town  plant  for  lighting  its  public  street  and 
and  incidentally  to  utilize  its  surplus  power  and  apparatus 
in  supplying  private  consumers.  A  bill  in  equity  was 
brought  to  restrain  the  town  from  carrying  this  vote  into 
effect.  The  case  has  been  decided  by  the  full  bench  of 
the  Supreme  Judicial  Court,  and  will  be  recorded  under 
the  name  of  Spaulding  vs.  Peabody  in  Vol.  20.  151  Mass. 
Reports. 

In  deciding  this  case,  the  court  saiti   that  the  authority 
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claimed  for  the  town  is  not  tvithin  any  of  the  customary 
powers  which  towns  from  verj'  early  times  have  exercised, 
and  must  be  derived  if  it  exists  from  the  statutes  relating 
to  towns.  The  authority  was  claimed  under  the  provisions 
of  a  statute  which  employs  language  first  used  in  an  act  of 
1692,  that  a  town  may  grant  "money  for  all  other  necessary 
charges  arising  in  such  town,"  and  from  the  authority  of 
towns  to  erect  and  maintain  street  lamps.  But  the  court 
pointed  out  that  the  phrase  "all  other  necessary  charges"  has 
been  given  a  very  limited  scope,  and  that  special  enabling 
provisions  have  been  deemed  necessary  whenever  exten- 
sions of  the  rights  of  tow^n  expenditure  have  been 
sought.  As  to  the  claim  that  the  power  was  incident  to 
that  of  erecting  and  maintaining  street  lamps,  the  court 
said:  "The  subject  of  construction  and  maintaining  gas 
or  electric  works  for  the  manufacture  of  gas  or  electricity, 
and  the  distribution  of  them  through  the  streets  of  towns 
and  cities  for  the  purpose  of  furnishing  light,  is  one  of  too 
much  importance  to  be  attached  as  a  mere  incident  to  the 
power  given  to  erect  and  maintain  street  lamps,  and  we 
think  that  if  the  legislature  had  intended  that  towns  gen- 
erally should  have  authority  to  erect  and  maintain  such 
works,  the  authority  would  have  been  plainly  expressed  in 
statutes,  with  such  limitation  and  accompanied  by  such  re- 
strictions as  the  legislature  might  think  it  prudent  to  es- 
tablish. We  see  no  indication  in  the  existing  statutes  that 
the  legislature  intended  to  make  provision  for  the  exercise 
of  such  authority  by  the  towns  of  .the  commonwealth." 

In  order  to  leave  no  doubt  upon  the  question  whether 
towns  and  cities  can,  under  existing  laws,  establish  and 
maintain  p'ants  for  municipal  purposes  only,  the  opinion 
concluded  as  follows:  "It  we  assume  that  the  only  action 
now  contemplated  by  the  town  of  Peabody  is  the  erection 
and  maintenance  of  electrical  works  for  the  purpose  of 
lighting  its  streets,  still  we  are  of  the  opinion  that  the  vote 
it  beyond  the  legal  rights  and  power  of  the  town.  P.  S. 
Cb.  23,  Sec,  129." 

This  decision  upon  the  existing  state  of  the  law  in 
Massachusetts,  as  well  as  the  opinion  of  the  justices  upon 
the  constitutional  questions  involved,  are  stated  with  some 
particularity,  owing  alike  to  the  importance  of  the  questions 
and  the  eminent  authority  of  the  court  which  has  passed 
upon  them.  While  both  opinions  rest  largely  upon  the 
particular  language  employed,  in  the  one  case  in  our  con- 
stitution, and  in  the  other  case,  in  our  laws  govetning 
towns,  they  involve  the  consideration  of  such  important 
general  principle  that  they  are  worthy  of  study  in  any  juris- 
diction. 

In  connection  with  the  bill  for  municipal  ownership  the 
committee  on  manufacture  has  before  it  the  recommenda- 
tion of  the  governor  that  the  powers  of  municipal  corpora- 
tions bi  enlarged  by  genera!  law  in  the  matter  of  "muni- 
cipal control  of  municipal  work  and  ownership  of  the  in- 
strumentalities for  its  performance,"  which  it  will  be  ob- 
served does  not  go  lo  the  extent  of  recommending  the  en- 
largement of  the  powers  of  towns  and  cities  so  as  to  en- 
able them  to  manufacture  and  supply  gas  or  electricity  for 
commercial  purposes.  The  governor  is  on  record  against 
an  extension  of  the  law  in  the  latter  directions.  In  addi- 
tion to  the  bill  above  referred  to  and  the  recommendation 
of  the  governor,  there  are  orders  covering  the  same  subject 
matter  and  numerous  petitions  in  aid  thereof,  including  a 
petition  of  the  common  council  of  the  city  of  Boston.  J'he 
extent  to  which  some  of  the  petitions  go  is  shown  by  the 
fact  that  in  one  case  the  passage  of  a  law  is  prayed  for  to 
enable  cities  and  towns  to  engage  in  all  lawful  business 
that  the  citizens  of  such  cities  and  towns  may  desire  to 
enter  into.  Another  one  prays  for  a  stale  loan  of  $.^,000.- 
000  to  cities  and  towns,  to  enable  them  to  build  for  the 
oeople,  similar  to  state  loans  to  railroad  corporations. 
Separate  petitions  have  been  filed  by  the  towns  of  Danvers. 
Peabody  and  Hudson,  and  the  towns  of  lirookline  and 
Melrose  have  voted  lo  appear  in  favor  of  the  general  leg- 
islation. 

The  hearings  upon  this  subject  are  now  in  progress. 
Bifore  the  same  committee  there  are  pending  bills  to  pro- 
vide for  state  inspection  of  electric  lighls  and  meters,  for 
the  abolition  of  the  Board  of  Gas  A:  Electric  Light  com- 
missioners and  the  appointment  of  a  Board  of  <  las  ^;  Elec- 
tric Light  control  in  its  stead;  and  for  the  consolidation 
of  gas  and  electric  light  companies  situated  in  the  same 
city  or  town,  with  a  capitali/jtion  equal  to  their  appraised 
valuations.  Before  the  committee  on  mercantile  affairs 
the  following  orders  are  pending: 

For  the  extension  of  the  provisions  of  Chapter  404  of 
theActsof  iSfjotolhe  towns  of  the  commonwealth,  and 
the  enlargement  of  the  same  in  their  application  to  the  city 
of  Boston;  for  the  better  regulation  and  control  by  slate, 
city  and  town  officers  of  the  acts  and  business  of  persons, 
associations  or  corporations  making  use,  for  business  pur- 
poses, of  wires  over  ot  under  the  public  highways,  and  regu- 
lating by  law  the  incorporation  of  companies  for  such  pur 
poses,  and  all  proceedings  and  work  to  extend  such  wires 
over  or  under  the  public  highways;  for  the  better  protec- 
tion of  persons  and  property  against  injury  from  electric 
wires;  for  further  legislation  to  granting  locations  for  poles  to 
companies  in  towns,  and  authorizing  the  selectmen  of  towns 
and  the  aldermen  of  cities  to  relocate  and  remove,  at  their 
discretion,  the  poles  of  electrical  companies  from  the  streets 
and  highways,  notwithstanding  any  prior  grants  or  permits 
to  erect  and  maintain  the  same,  and  also  to  compel  the 
joint  use  of  poles  by  different  corporations. 

Before  the  committees  on  cities  and  taxation  are  pending 
several  orders  as  to  authorizing  cities  and  towns  to  pre- 
scribe terms  and  conditions,  and  to  impose  taxes,  for  the 
use  of  their  streets  by  private  corporations;  as  to  the  ex- 
pediency of  abolishing  the  slate  corporation  tax  on  corpo- 
rations exercising  municipal  privileges,  and  so  taxing  such 
corporations  that  the  towns  and  cities  in  which  such  muni- 
cipal privileges  are  exercised  shall  receive  the  entire  tax, 
and  other  orders  of  a  similar  nature.  There  is  also  an  im- 
portant order  pending  before  the  committee  on  cities  as  to 
the  expediency  of  authorizing  the  city  of  lioslon  to  make 
contracts  for  twenty  years  or  lc?is  for  lighting  its  streets, 
public  places  and  parks,  and  lo  grant  exclusive  rights  for 
the  UK  of  its  streets  as  a  consideration  for  such   contracis. 


The  foregoing  statement  includes  in  outlines  all  matter 
of  legislation  and  adjudication  with  one  exception  touching 
electric  lighting  interests  which  have  arisen  in  Massachu- 
setts since  the  last  report. 

The  exception  referred  to  is  the  decision  of  the  Supreme 
Court  in  the  case  of  Suburban  Light  &  Power  company  vs 
the  Aldermen  of  the  City  of  Boston,  reported  in  Vol  150 
Mass.  Reps.  In  this  case  it  is  decided  that  the  granting 
of  pole  locations  to  electric  light  companies  is  not  manda- 
tory under  our  statutes  (P.  S.  Ch.  109,  Sections  2  and  3), 
upon  aldermen  or  selectmen,  but  rests  entirely  within  the 
discretion  of  those  officials. 

Mr.  rR.A.N'Cisco:  Speaking  for  the  state  of  Vermont,  I 
would  say  that  we  have  not  had  very  much  trouble.  The  only 
case  we  have  had  in  my  own  town,  Rutland,  was  about  a 
year  ago,  in  regard  to  municipal  ownership.  The  alder 
men  conceived  the  idea  that  they  could  furnish  electric 
lights  without  any  expense  to  the  citizens.  They  became 
convinced  that  that  could  be  carried  out  through  the  in- 
fluence of  outside  parties,  and  the  wonderful  stories  told 
by  different  people;  but  by  concerted  action  we  had  the 
matter  referred  to  the  popular  vote,  letting  the  masses  vote 
upon  the  subject,  as  they  did  in  the  regu'ar  election,  and 
the  result  was  that  the  vote  cast  was  lo  to  i  in  opposition 
to  municipal  ownership,  which  eventually  ended  all  strife 
on  that  question  in  that  town,  for  all  time  to  come,  I  think. 
In  the  legislature  we  had  a  bill  introduced  allowing  one 
company  to  occupy  the  poles  of  another  company,  and  that 
bill  was  killed  in  the  committee  room.  We  also  had  a  bill 
introduced,  which  became  a  law,  compelling  all  companies 
to  remove  all  crooked  poles,  or  poles  that  were  not  first- 
class  in  every  respect,  and  replace  them  with  new.  straight 
and  perfect  poles,  and  paint  all  poles  within  the  city  limits. 
We  had  a  bill  introduced  at  the  last  session  requiring  all 
electric  light  companies  to  run  the  lines  entirely  distinct 
from  and  in  such  a  manner  as  not  to  interfere  wi:h  the  busi- 
ness or  the  wires  or  occupation  of  the  telephone  companies. 
That  bill  died  a  natural  death  in  the  committee  room. 
There  was  also  a  bill  intrcduced  at  the  same  time  requiring 
telephone  companies  to  comply  with  the  same  law  and  not 
run  anything  but  metallic  circuits  with  proper  insulation. 
When  that  came  up  the  telephone  companies  were  anxious 
to  have  it  die,  and  that  died  also  in  committee  room. 

That  is  the  only  legislation  we  have  had  in  our  state 
since  our  last  meeting.  • 

George  R.  Stetzel  of  New  Bedford:  I  should  like  to 
inquire  if  there  has  ever  been  a  case  where  an  electric 
light  company  had  asserted  any  right  to  any  property  in 
the  street  in  the  use  and  transaction  of  their  business?  I 
represent  a  company  in  the  State  of  Massachusetts,  and, 
as  I  understand  it  and  as  we  act,  we  are  very  much  in  the 
position  of  the  p:>pular  interpretation  of  the  Dred-Scott 
decision:  We  have  no  rights  that  the  white  man  is  bound 
to  respect.  The  city  does  as  it  sees  fit  in  every  instance, 
and  we  have  no  method  of  redress.  Out  of  perhaps  eight 
hundred  poles  there  are  from  eighty  to  one  hundred  that 
are  used  for  any  purpose  that  the  municipality  may  see  fit 
to  put  them  to.'  Within  the  past  three  months  the  city  has 
been  establishing  a  police  signal  system;  they  have  put 
their  boxes  on  our  pole^,  sawing  some  of  the  poles  two 
inches  needlessly,  and  it  looks  to  me  maliciously,  that 
they  may  have  a  base  for  the  box  lo  rest  on  the  pole. 
They  have  not  only  done  that,  but  they  have  taken  the 
wires  from  the  top  of  the  poles  down  through  the  boxes 
through  an  iron  gas  pipe  and  from  that  box  they  go 
directly  into  the  ground.  My  linemen  say  il  will  be  a 
dil'ticult  thing  to  sit  on  the  top  of  that  pole  in  damp 
weather.  Now,  I  consider  this  a  menace  to  the  life  and 
limb  of  my  workmen,  anii:  is  something  that  money  should 
not ;  nd  could  not  have  bought  from  us.  I  never  should 
have  consented  to  any  condition  that  should  multiply  the 
opportunities  for  accidents,  because  such  accidents  are  so 
serious  in  their  consequence  lo  our  industry.  As  regards 
the  conditions  in  Massachusetts,  it  seems  to  me  that  we 
are  simply  the  objects  to  be  fought,  without  regard  to 
our  rights.  Before  the  committee,  which  has  a  meeting 
to-morrow,  and  which  I  shall  leave  here  to  attend,  the  broad 
ground  is  taken  that  wc  have  no  rights,  and  ihat  is  the 
nature  of  the  legislation  which  will  be  established  in 
Massachusetts  without  doubt. 

J.  J.  BuRLEHiTi:  May  I  interrupt  the  gentleman  for 
just  one  moment  ?  Prof,  'i'homson's  paper  was  so  able 
and  interesting  and  so  very  in5tructi\e  that  I  want  to 
move  a  vote  of  thanks  to  Prof.  Thomson  for  his  trouble 
and  pains  and  to  express  our  pleasure. 

The  motion  was  seconded  from  various  parts  of  the 
house  and  unanimously  carried. 

Mr.  De  Cami':  I  would  say  that  in  the  state  of  Penn- 
sylvania the  municipal  authorities  recognize  the  rights  of 
the  companies  to  their  poles  when  they  have  once  become 
established.  1  don't  know  thai  a  company  has  ever  hein 
inlcrfered  with.  The  city  of  PhiLidelphia  makes  a 
respectable  application  10  us  for  the  right  lo  use  our  poles, 
.as  we  do  lo  ihjm  for  the  right  to  use  (heirs.  Some  five 
years  ago  when  the  question  of  the  removal  of  poles  was 
up  before  the  legislature,  the  very  eminent  counsel  who 
argued  the  case  there  took  the  position,  and  it  did  not 
seem  to  be  questioned,  that  in  case  such  a  law  was  passed 
the  companies  would  be  entitled  to  compensation. 

The  President:  If  there  be  no  further  discussion, 
the  convention  will  adjourn  until  Thursday  morning  at 
10  o'clock. 

Thursday's  Proceedings. 

The  convention  was  called  to  order  at  10:20  a  m. 

TiiK  P«Ks  dknt:  The  first  tiling  on  the  calendar 
this  morning  is  a  pap2r  on  the  Ferranti  system  by  C. 
D.  Ilaskinp. 

Mk.  Haskins:  I  want  to  say  In  the  first  place  that 
my  paper  is  a  sort  of  adjunct  to  photographs  that  I  have 
of'^  ROme  Fcrranti  machinery.  Iff  did  nut  have  the 
photographs  I  do  not  think  1  should  have  been  willing 
to  undertake  the  paper,  becau^ie  the  photographs  arc 
what  are  going  to  be  interesting. 

Mr.  Haf^kln8  then  read  the  following  paper: 


The  Ferramti  System, 
by    caryl  d.  haskins. 

I  keenly  appreciate  the  compliment  which  your  commit- 
tee has  paid  me,  in  naming  me  to  appear  before  you  to-day 
to  read  a  paper. 

I  fully  realize  that  much  is  expected  of  me,  and  I  be- 
lieve 1  even  more  fully  realize  my  inability  to  handle  the 
subject  with  the  completeness  which  I  could  wish. 

My  connection  with  Mr  Ferranti  was  not  of  long  dura- 
tion, and  it  is  now  some  time  since  I  severed  my  connec- 
tion with  him,  so  that  my  information  while  pretty  com- 
plete SiT  far  as  it  goes,  is  not  as  thoroughly  up  to  date  as  it 
should  be. 

The  Deptford  station  was  far  from  finished  when  I  left 
London,  and  10,000  volts  generated  direct  from  the  dyna- 
mo was  still  a  matter  for  surmise  and  conjecture. 

Under  theie  circumstances  the  best  thing  I  can  do,  I  be- 
lieve, will  be  to  keep  up  each  feature  of  the  system  sepa- 
rately, and  describe  it  to  you  in  its  various  forms  and  ap- 
plications as  thoroughly  as  I  can.  Starting  with  this  plan 
in  view.  I  have  arranged  my  paper  under  the  following 
heads : 

Methods  of  Distribution. 

Ferranti  Dynamos. 

Ferranti  Transformers,  Fuses,  etc. 

The  Ferranti  Meter. 

Starting,  then,  with  Mr.  Ferranti's  methods  of  distribu- 
tion, I  will  deal  first  with  the  old  and  somewhat  famous 
Grosvenor  Gallery  station,  from  which  current  at  a  pressure 
of  2  500  volts,  was  distributed  throughout  the  most 
wealthy  portion  of  London's  West  End.  by  means  of  over- 
head wires. 

At  the  Grosvenor  station  there  were  two  dynamos,  each 
of  625  horse-power  nominal.  These  machines  I  will  de- 
scribe later  on. 

From  these  generators  the  circuit  was  carried  to  five 
double-pole,  double  throw  switches,  each  having  a  break 
of  two  feet  and  breaking  both  sides  of  the  line  at  once. 

Each  of  these  switches  represented  a  circuit,  there  being 
five  circuits  in  all  run  from  the  Grosvenor  station.  It  will 
readily  be  seen,  therefore,  that  the  switch-board  of  this  sta- 
tion, which  distributed  light. to  no  less  than  35.000  lamps, 
was  an  exceedingly  simple  affair,  yet.  with  their  five 
switches,  any  desired  combination  of  machines  and  circuits 
could  be  made. 

It  has  quite  frequently  been  stated,  I  believe,  that  these 
two  machines  at  the  Growenor  were  run  in  multiple.  This 
is  in  no  sense  true,  though  since  the  removal  of  these 
dynamos  to  Deptford  station,  they  are  to  be  connected  iu 
this  manner,  I  understand. 

From  the  five  main  switches  the  current  was  carried 
through  Ferranti  plug  fuses  of  rather  peculiar  construction, 
having  a  break  of  two  feet.  These  fuses  I  shall  describe 
later.  From  the  fu^es  the  circuits  were  carried  on  ordinary 
wiring  to  an  overhead  distributing  pole.  From  this  center 
the  wires  branched  in  five  directions,  being  carried  over 
the  house-tops  and  not  through  the  streets,  as  is  our  cus- 
tom in  America. 

Stranded  steel  cables  7-16  B.  W.  G.  are  stretched  fron: 
pole  to  pole,  and  from  these  cables  the  mains  are  supported 
at  frequent  intervals  by  means  of  leather  thongs  or  slings, 
thus  saving  undue  chafing  and  straining  of  the  conduc- 
tors. This  method  of  supporting  the  main  presents  many 
marked  advantages;  the  wear  of  insulation  is  reduced  to  a 
minimum,  and  the  liability  to  a  ground  is  very  much  di- 
minished. The  leather  slings'stand  the  wear  and  weather 
exceedingly  well,  and  renewals  are  much  less  frequent  than 
would  be  expected,  especially  if  one  take  one's  foot  wear  as 
a  basis  for  calculation. 

All  streets  are  crossed  at  right  angles,  and  no  difficulty 
is  experienced  with  the  ubiquitous  telephone  man. 

Contrary  to  the  custom  in  this  country,  the  primary  wires 
are  generally  run  into  the  house  to  be  lighted,  where  they 
are  connected  to  the  transformer,  a  Ferranti  fuse  being 
placed  in  the  circuit, 

The  secondary  circuits  are  of  50  or  lOo  volts  pressure,  as 
may  be  required,  and  the  house  wiring  is  quite  of  the  usual 
style,  having  a  principal  secondary  fuse  at  the  transformer, 
and  a  Ferranti  recording  meter  in  series  with  the  lamps. 

The  Grosvenor  Gallery  as  a  generating  station  is  now  a 
thing  of  the  past.  Il  has  been  reconstructed,  and  is  now 
one  of  the  four  transforming  centers  of  the  Deptford  sys- 
tem, which  draw  their  energy  at  the  phenomenal  pressure 
of  10,000  volts  from  the  machines  in  the  great  station  on 
the  Thames. 

This  heavy  pressure  is  reduced  at  these  central  points  by 
means  of  large  transformers,  and  is  distributed  over  the 
London  housetops  at  an  e.  m.  f.  of  2.500  volts  in  the 
manner  I  have  already  described,  the  only  difference  here 
being  that  these  overhead  mains  are  on  a  secondary  instead 
of  a  primary  circuit  and  the  house  circuits  become  tertiary 
instead  of  secondarj-. 

Tlhe  portion  of  the  Ferranti  system  of  distribution  which 
has  given  rise  to  the  most  interest  and  which  has  been 
most  talked  of.  is  the  present  primary  circuit,  extending 
from  Deptford  to  the  four  central  distributing  stations  in 
London. 

Many  curious  and  wonderful  letters  regarding  this  have 
appeared  in  our  journals  at  various  times,  and  have  given 
rise  to  much  confusion  and  many  wild  conjectures,  whilst 
the  real  facts  of  the  matter  are,  1  believe,  but  little  under- 
stood. 

The  shape  and  principle  of  Mr.  Ferranti's  concentric 
main  is  familiar  to  all.  but  a  few  words  descriptive  of  it 
mav  not  be  out  of  place  here. 

Over  a  copper  lube,  about  ij^  inches  in  diameter,  in- 
sulation is  wound  in  the  form  of  a  stout  manilla  papei", 
thoroughly  saturated  with  a  special  insulating  compound. 
This  insulation  is  wound  on  lo  a  thickness  of  one-half  inch 
by  a  machine  specially  designed  for  the  purpose  by  Mr. 
Ferranti;  over  this  insuLuion  a  second  copper  tube  is 
placed,  of  the  same  sectional  area  as  the  inner  one,  and 
this  is  drawn  down  till  tight. 

The  cable  is  made  in  lengths  of  twenty  feet  and  sinndf 
staiiciests  of  immense  pressure:     Special  plug  and  cxpan- 


WESTERN     ELECTRICIAN. 


February  2S,  1891 


sion  joints  are  provided  for  connecting  the  lengths,  which 
are  also  thoroughly  reliable. 

The  original  intention  was  to  lay  these  mains  with  the 
outer  tube  directly  to  earth  throughout  its  entire  length, 
thus  rendering  the  system  absolutely  safe,  since  only  one 
side  of  the  circuit  could  be  touched  by  the  hand,  and  there 
would  be  no  difference  of  potential  between  this  and  the 
ground. 

Alternating  circuits,  and  grounded  telephone  lines  do 
not  agree,  however,  and  the  law  demanded  that  the  Fer- 
rant!  mains  be  laid  duly  insulated  from  earth;  this  is  there- 
fore done,  but  one  terminal  of  the  machine  is  still  con- 
nected to  ground,  and  comparative  safety  is  the  result, 
since  it  will  readily  be  seen  that  to  short-circuit  through 
the  body,  it  would  still  be  necessary  to  touch  the  inner 
tube  of  the  conductor.  This  would  necessitate  cutting 
through  the  outer  tube  and  insulation,  which  would  mean 
a  short  circuit  from  tube  to  tube,  through  the  cutting  in- 
strument, a  dead  i-hort  circuit  on  the  machine  certainly, 
but  perfectly  safe  for  the  meddler. 

At  the  collector  boxes  of  the  machine  an  accident  is  im- 
possible, since  the  collectors  are  inclosed  wiihin  an  iron 
box,  the  lid  of  which  is  magnetically  locked  by  the  excit- 
ing current — nor  can  the  machine  generate  when  the  box 
is  open,  since  the  exciting  circuit  is  not  complete  till  the 
box  is  closed. 

Unfortunately  time  was  an  object  in  the  starting  of  the 
Ueptford  station,  and  much  contract  made  cable  was  laid; 
the  greater  part  of  this  was  the  lead-covered  cable  so  fre- 
quently mentioned;  this  was  not  of  the  concentric  pattern, 
but  an  ordinary  stranded  cable — I  understand  that  it  was 
guaranteed  to  stand  considerably  above  10.000  volts,  but 
after  being  laid  it  was  found  not  to  stand  10,000  at  all, 
and  to  give  but  poor  satisfaction,  even  at  5,000, 

This  unfortunate  trouble  has  given  rise  to  much  talk, 
and  has  been  scarcely  well  understood  by  the  general  pub 
lie. 

Several  other  kinds  of  cable  were  tried, 
but  gave  equally  unsatisfactory  results,  and  all  mains  have 
doubtless  by  this  time  been  replaced  by  the  Ferranti  con- 
centric cable,  which  stands  the  pressure  perfectly,  and 
gives  most  satisfactory  results. 

Of  the  various  expedients  to  which  Mr.  Ferranti  had  re- 
course during  this  trouble  with  the  cables,  I  am  not  pre- 
pared to  speak,  first  because  I  am  not  fully  informed  re- 
garding them,  and  second,  because  they  form  no  portion 
of  the  Ferranti  system  of  distribution.  They  were  simply 
makeshifts,  necessitated  by  an  unforturate  happening  and 
by  lack  of  time,  and  they  have  probably  given  rise  to  more 
discussion,  both  in  and  out  of  the  papers,  than  has  the 
system  itself. 

"I  will  now  pass  on  to  a  description  of  some  typical  Fer- 
ranti dynamos.  First  among- "these  a  few  words  are  due 
to  the  original  form  of  Ftrranti  alternator,  which,  while 
it  is  no  longer  manufactured,  still,  without  doubt,  was  a 
machine  of  marked  efficiency  and  great  originality. 

The  characteristics  of  this  earliest  dynamo  are,  I  think, 
about  as  follows;  The  figures  are  not  based  upon  my 
personal  experience,  for  the  machine  was  out  of  date  long 
before  my  time,  but  upon  various  fragmentary  notes  from 
my  pocketbook,  and  a  generous  quotation  from  Thomson's 
"Dynamo  Electric  Machinery." 

As  in  the  Siemens  machine  of  similar  type,  the  fields 
formed,  as  they  do  now,  "two  upright  circular  crowns  of 
electro-magnets  with  opposing  poles  "  There  were  16  mag- 
nets on  each  side,  32  in  all. 

The  peculiarity  of  the  machine  lay  in  the  armature, 
which  consisted  of  a  series  of  zigzag  loops,  eight  in  num- 
ber, wound  or  folded  one  layer  upon  another,  and  separated 
by  alternate  ribbons  of  strip  insulation  of  similar  width. 
The  winding  was  in  three  multiple  circuits,  each  strip  mak- 
ing ten  turns  around  the  zigzag  coil,  thirty  layers  of  wind- 
ing in  all. 

M  Each  of  these  three  coils  is  connected  at  one  end  with 
a  solid  star-shaped  brass  boss,  which,  bolted  together  from 
either  side  through  the  loops  of  the  zigzag  coil,  forms  a 
solid  center  for  the  disk  armature,  and  at  the  same  time 
connecting  directly  with  one  of  the  collector  rings,  the 
three  coils  all  again  uniting  in  an  inner  star-shaped  piece 
of  brass,  which  in  its  turn  communicates  with  the  second 
collector. 

This  disk  armature  was  thirty  inches  in  diameter,  and 
one-half  inch  thick.  Its  extreme  thickness  permitted  the 
magnet  poles  to  be  brought  very  close  together,  enough 
space  only  being  allowed  to  insure  safe  clearance.  The 
natural  result  of  this  was  a  very  efficient  field. 

'i'he  dynamo  was  calculated  for  a  speed  of  1,400  revolu- 
tions per  minute,  and  maintained  a  pressure  of  100  volts. 
1  he  armature  weighed  less  than  100  pounds,  and  theentire 
machine  rather  less  than  1^^  tons. 

Mostof  these  old  machines  are  still  in  use,  principally 
upon  British  war  ships,  and  are  doing  good  service. 

An  excellent  type  of  all  the  more  modern  Ferranti  ma- 
chines is  the  ,1 50-horsc:  power  dynamo,  which  has  been 
manufactured  in  considerable  numbers;  and  is  the  alterna- 
tor generally  in  use  in  most  of  the  smaller  stations  using 
the  Ferranti  system. 

In  this  machine  the  number  of  parts  has  been  reduced  to 
a  minimum,  and  the  efficiency  is  very  high;  it  will  fully 
illuminate  3,000  ten-candle  power  lamps,  requiring  an 
average  energy  of  over  thirty-f^ive  watts  each. 

The  fields  arc  arranged  as  in  the  old  machines,  and 
have  twenty  magnets  on  each  side.  The  distance  between 
the  opposing  faces  of  the  fields  is  rather  less  than  three- 
quarters  of  an  inch,  and  within  this  narrow  space  the  coils 
of  the  armature  rot.ite  at  a  speed  of  400  revolutions  per 
minute.  The  armature  being  four  feet  in  diameter,  this 
makes  a  peripheral  speed  of  4,800  feet  per  minute.  The 
diameter  of  the  armature  shaft  is  41^  inches,  which  at  first 
sight  seems  rather  large,  since  there  is  no  great  weight  to 
carry,  but  the  size  is  needed  since  the  armature  is  over- 
hung. 

This  armature  is  without  iron,  and  consists  of  a  central 
boss  of  gun-metal,  into  which  are  fixed  ten  carrying-arms 
of  brass,     These  arc   insulated  from,  and    held   into   the 


core  by  a  special  mixture  of  sulphur,  which  is  poured  in  a 
liquid  slate  and  sets  harder  than  metal  itself 

This  sulphur  insulator  is  one  of  Ferranti's  specialties  and 
prides,  and  much  of  the  success  of  his  machine  is.  I  believe, 
due  to  it.  I  never,  during  my  stay  with  him,  met  with  a 
ground  on  an  armature  shaft. 

Each  of  the  ten  carrying-arms  which  I  have  ^ust  men- 
tioned, holds  two  coils  or  bobbins  of  copper  tape  tightly 
wound  by  machinery  on  a  center  made  upof  alternate  strips 
of  asbestos  and  brass.  Terminating  at  one  extremity  is  a 
gun-metal  butt-piece,  the  entire  coil  being  fastened  to  the 
carrying  arm  by  a  single  bolt  passing  through  this  butt- 
piece,  and  drawirg  the  bobbin  into  place. 

The  winding  of  the  bobbins  themselves  is  of  alternate 
layers  of  corrugated  copper  and  fiber  ribbon,  the  object  of 
the  corrugation  being  to  prevent  lateral  slipping — a  very 
necessary  precaution. 

The  thickness  of  the  bobbins,  which  form  the  only  por- 
tion of  the  armature  projecting  between  the  fields  is  one- 
half  inch,  which  leaves  a  margin  of  less  than  one-eighth 
inch  clearance  on  each  side. 

The  coils  are  connected  in  two  parallel  circuits,  which 
are  conducted  away  through  the  carrying-arms  and  the  rods 
within  the  central  boss  itself,  to  the  collector  rings,  where 
the  current  is  taken  off  by  Ferranti  collectors — two  half 
circular  pieces  of  metal  like  the  two  halves  of  a  severed 
ring,  which  almost  surround  the  collector  rings  are  held 
together  by  bronze  springs,  making  an  extremely  good  and 
constant  contact,  and  not  running  at  all  hot. 

The  machine  can  be  very  quickly  repaired;  the  two  fields 
are  divided  at  the  center  and  slide  back  very  readily,  right 
and  left,  on  extension  bases,  by^  the  aid  of  a  simple  lever- 
ing device.  The  armature  is  then  exposed,  hanging  in 
its  usual  position,  and  it  is  but  the  work  of  a  moment  to 
take  out  and  replace  a  burnt  coil  with  a  new  one. 

A  few  details  regarding  the  two  625-horse  power  ma- 
chines formerly  used  at  the  Grosvenor  station,  and  now 
being  installed  with  changed  winding,  to  take  the  light  day 
load  at  Deptford,  may  be  of  interest  here,  before  I  pass  on 
to  a  description  of  the  giant  machines  of  the  Deptford  sta- 
tion. These  two  dynamos  are  in  construction  almost  ex- 
actly like  the  i50-horse  power  type  which  I  have  already 
described.  The  machines  were  originally  designed  to  give 
current  for  10,000  ten  candle  power  lamps  each,  but  have 
frequently  carried  as  high  as  iq.ooq  lamps  without  appar- 
ent effort.  The  weight  of  these  dynamos  is  thirty  five 
tons.  The  height  from  floor  is  nine  feet  six  inches;  the 
floor  space  required  nine  feet  eleven  inches;  armature  diam- 
eter, eight  feet  six  inches;  potential  maintained,  2,500volts; 
speed,  2S0  revolutions  per  minute. 

There  are  forty  coils  or  bobbins  in  the  armature  and  forty 
field  magnets  on  each  side,  eighty  in  all.  The  pulley  is 
grooved  for  rope  driving,  Mr.  Ferranti  being  fully  con- 
vinced that  this  is  infinitely  better  than  the  best  belting. 

It  has  probably  been  already  remarked  that  I  have  made 
mention  of  no  regulating  device  for  the  dynamos-  Mr. 
Ferranti  makes  no  provision  for  automatic  governing,  nor 
is  it  needed.  It  must  be  remembered  that  there  is  abso- 
lutely no  iron  in  the  armature,  and  that  the  machine  is, 
therefore,  self-regulating  to  a  very  large  degree. 

There  is  notcompounding  of  the  field,  the  field  circuit 
being  entirely  simple  and  separate.  At  the  Grosvenor  the 
exciters  used  were  Siemens  machines,  giving  108  amperes 
at  100  volts.  At  Deptford,  Kapp  machines  coupled  direct 
to  Allen  engines  are  used.  These  Kapp  machines  have 
rheostats  in  their  field  circuits,  not  for  use  in  regulation, 
but  in  starting  up  and  in  case  of  emergency.  It  will  be 
noticed  that  the  two  machines  I  tave  just  described  have 
not  armatures  arranged  with  the  zigzag  winding,  adopted 
in  the  original  Ferranti  machine.  This  zigzag  winding 
was  abandoned  for  several  reasons.  It  was  impracticable 
for  large  armatures  and  a  winding  made  up  of  separate  bob- 
bins or  coils  which  could  readily  be  removed  and  replaced  was 
found  to  be  exceedingly  desirable.  To  meet  these  require- 
ments, therefore,  the  method  of  winding  was  changed  to 
an  arrangement  similar  to  what  is  generally  spoken  of  in 
text-books  as  the  '"Siemens  alternating  armature." 

It  now  remains  to  me,  before  passing  on  to  the  less  im- 
portant apparatus  of  the  Ferranti  system,  to  give  a  brief 
description  of  the  two  sizes  of  dynamo  which  are  installed, 
and  being  installed  at  the  Deptford  station. 

So  much  has  been  said  and  written  about  these  during 
the  past  year  or  more,  that  I  almost  hesitate  to  mention 
them  at  all,  so  sure  do  I  feel  that  almost  every  one  here  is 
familiar  with  their  general  character  and  dimensions. 

The  Deptford  machines  will  be  of  two  sizes,  the  portion 
of  the  station  to  be  put  into  immediate  use  calling  for  three 
dynamos,  two  of  1,500  horse  power  each,  and  one  of  no  less 
than  10,000.  Of  these  the  first  two  are  now  installed  and 
running,  whilst  the  10,000  horse-power  machine  is  still  in 
course  of  construction,  it  being  far  too  enormous  a  piece  of 
machinery  to  admit  of  hurrying. 

Each  of  the  1,500  horse-power  machines  aie  driven  by 
means  of  40  live-inch  ropes  from  a  compound  vertical 
condensing  engine  of  marine  type,  having  a  grooved  drum 
or  driving  pulley. 

The  carrying-arms  of  the  armature,  which  support  the 
winding  are  fixed  directly  into  one  end  of  what  may  be 
called  at  once  the  pulley  and  the  armature  boss,  by  means 
of  sulphur  insulation.  Into  these  carrying-arms  are  fixed 
the  -18  bobbins  which  constitute  the  winding.  The  total 
diameter  of  the  armature  is  12  feet,  6  inches.  The  fields 
are  arranged  as  in  the  smaller  machines  and  have  48  mag- 
nets on  each  side,  96  in  all.  The  copper  strip  composing 
the  winding  of  the  armature  is  three-quarters  of  an  inch  in 
width,  and  i|r  millimeters  in  thickness. 

There  is  only  one  inch  of  space  between  the  opposite 
magnet  poles,  and  within  this  the  armature  rotates,  having 
onehalf  Inch  clearance  on  each  side. 

Small  fan-shaped  ears  are  cast  onto  the  carrying-arms  of 
these,  and  the  other  machines  which  I  have  described, 
which,  when  the  machines  are  in  motion,  force  a  constant 
current  of  air  between  armature  and  the  field,  keeping  up 
a  very  perfect  ventilation,  and  removing  any  dust  which 
might  accumulate  upon  the  face  of  the  magnets.  This 
dubt.  if  allowed  to  remain,  would  be  apt  to  cause  a  short 


circuit  from  winding  to  magnet-s,  as  one  pole  of  the 
machines  is  to  ground;  as  an  additional  precaution  against 
this  the  faces  of  the  magnets  are  covered  with  a  thin  layer 
of  vulcanite. 

The  frame  divides  as  in  the  smaller  machines,  and  slides 
back  on  extension  bases  to  afford  access  to  the  armature,  a 
special  engine  being  provided  to  do  this  work. 

Of  the  10,000  horse-power  dynamo,  I  can  say  but  little; 
it  will  differ  from  the  others  only  so  far  as  its  enormous  size 
renders  necessary.  The  armature  will  be  no  less  than  40 
feet  i«  diameter,  and  will  rotate  at  a  speed  of  60  revolutions 
per  minute.  It  will  be  coupled  direct  to  two  compound 
vertical  condensing  engines,  each  of  5,000  horse-power, 
one  on  each  side  of  the  armature. 

The  shaft  is  the  largest  forging  ever  turned  out  of  the 
celebrated  Clyde  work-shops,  and  one  of  the  largest  ever 
ma'de  in  the  world.  It  is  no  less  than  36  inchesin  diameter, 
28  inches  in  the  bearings.  I  really  do  not  dare  slate  its 
weight.  There  will  be  132  bobbins  in  the  armature  and 
132  magnets  on  each  side.  The  enormous  size  of  this 
machine  is  quite  beyond  the  comprehension  of  one  who  has 
not  seen  its  parts. 

The  station  instruments  which  are  used  in  connection 
with  the  Ferranti  dynamo,  are  the  Sir  William  Thomson 
gravity  direct  reading  ammeter,  and  the  Sir  William  Thom- 
son statical  voltmeter.  f 

I  will  now  pass  on  to  a  brief  description  of  the  Ferranti 
transformer,  meter,  etc.  I  am  aware  that  I  have  been  able 
to  give  the  merest.outline  of  Ferranti's  dynamo  construction ; 
the  subject  is  far  too  intricate  and  wide  a  one  to  be  treated 
at  all  in  detail  within  the  limits  of  a  short  paper. 

Ee'ore  describing  the  Ferranti  transformer,  I  should  say 
a  few  words  about  the  Ferranti  fuse.  Its  position  seems 
naturally  to  be  between  dynamo  and  transformer.  This  is 
an  exceedingly  simple  device  of  porcelain  having  a  long 
break.  It  consists  of  two  removable  plugs,  to  which  are 
fastened  a  number  of  thin  strands  of  fus<.  wire,  according 
to  the  current  to  be  carried.  These  wires  pass  through  a 
narrow  crevice  or  slot  in  the  earthenware,  from  plug  to 
plug,  the  crevice  being  broken  at  short  intervals  by  cup- 
shaped  hollows,  this  construction  preventing  arcing.  The 
fuse  has  a  convenient  earthenware  cover,  can  be  placed  any- 
where, and  has  always  proved  entirely  trustworthy. 

The  Feiranti  transformer  is  seemingly  as  little  known  as 
the  dynamo  In  this  country.  It  is  a  very  simple  affair,  of 
decidedly  high  efficiency,  consisting  of  a  number  of  bundles 
of  very  thin,  soft  hoop  iron,  spaced  apart  with  wedges, 
clamped  tightly  together  and  wound  at  their  central  portion 
with  insulation.  Each  strip  of  iron  is  insulated  fr»m  its 
neighbor  for  half  its  length,  on  each  side,  by  paper  pasted 
on.  This,  when  the  irons  are  turned  back,  as  I  shall 
presently  describe,  leaves  a  strip  of  paper  between  each 
layer  of  iron,  but  does  not  prevent  a  perfect  magnetic  cir- 
cuit. 

On  these  bundles  of  irons,  at  the  portion  wrapped  with 
insulation,  is  wound  the  secondary,  which  is  in  its  turn 
wrapped  with  insulation;  on  to  all  this  the  primary  is  slipped, 
in  the  shape  of  a  number  of  coils,  wound  elsewhere 
on  former  blocks.  These  coils  are  slipped  on,  one  by  one, 
and  separated  from  one  another  by  washers  of  shellacked 
cardboard. 

The  projecting  irons  are  then  turned  back  over  the  coils 
from  each  end,  lapping  each  other,  first  one  wav,  then  the 
other,  like  shuffled  cards,  and  the  last  two  are  fastened  off 
by  a  simple  double  "L"  or  tinsman's  joint.  Half  of  each 
bundle  is  turned  back  in  each  direction,  up  and  down, 
forming  complete  magnetic  circuits  in  two  directions. 

The  transformer  is  extremelv  convenient  in  case  of 
repairs,  when  the  irons  are  readily  straightened  out,  and 
burnt  primary  coils  replaced. 

It  seems,  however,  to  have  several  marked  defects,  the 
flat  side  of  the  lamination  is  presented  to  the  penetrai'ion  of 
the  lines  of  force,  which,  according  to  Kennedy,  is  incor- 
rect construction,  and  the  transformer  is  inclined  for  this 
reason,  both  to  heat  rather  badly,  and  to  hum,  the  latter 
trouble  being  partly  due  doubtless  to  the  fact  that  the  iron 
cannot  be  held  so  firmly  in  this  style  of  converter  as  in  the 
more  common  type,  where  the  iron  forms  a  solid  block. 

The  transformer  is  incased  within  a  cast-iron  shell,  froni 
which  it  is  insulated,  and  into  which  the  primary  and 
secondary  terminals  are  fixed  by  means  of  the  Ferranti 
sulphur  insulation. 

These  converters  are  made  in  five  sizes,  25,  50,  100.  150 
and  200  lighter?.  The  large  transformers  for  reducing  the 
10,000  volts  of  the  primary  to  the  ::, 500  volts  of  the  street 
circuits,  are  of  the  same  construction  as  these  I  have 
just  described.  The  insulation  being  of  course,  increased 
to  bear  the  enormous  pressure. 

This  is  not  the  original  transformer  used  by  Ferranti; 
that  was  of  the  Gramme  ring  type,  and  lalher  more  efi'icient 
than  the  present  one.  I  beliexe,  but  scarcely  practical  from 
a  mechanical  standpoint. 

There  now  remains  to  describe  only  the  Ferranti  meter, 
a  most  ingenious  recording  instrument  largely  used  in  con- 
nection with  Mr.  Ferranti's  London  circuits.  This  meter 
consists  of  a  coil,  of  a  few  turns,  in  series  with  the  lamps 
which  passes  around  a  core  of  soft  iron,  and  terminates  in 
a  composition  metal  ring,  which  is  split  to  prevent  Foucault 
currents,  and  is  boiled  on  to  a  soft  iron  base  being,  how- 
ever, insulated  from  it.  Thus  it  wi  I  be  seen  that  the  ring, 
the  base,  and  the  soft  core  around  which  the  coil  passes 
{•he  lower  portion  of  which  is  burnt  or  cast  into  the  ring 
also)  form,  respectively,  sides,  bottom  and  top  of  a  hollow 
and  tight  trough;  the  iron  is  continued  from  above  the  coil, 
by  means  of  a  horseshoe  shaped  laminated  piece  of  iron 
which  passes  down  outside  of  the  coil,  and  makes  contact 
with  the  base;  thus  we  have  a  magnetic  pole  at  the  top  and 
bottom  of  the  trough. 

This  trough  is  filled  with  mercury,  making  contact  with 
three  fourths  of  the  inner  circumference  of  the  ring,  and 
the  center  of  the  base.  The  current  entering  the  coil, 
passes  around  it  to  the  ring,  and  from  the  ring  through  the 
mercury  to  the  base  on  which  is  the  other  terminal. 

Under  the  combined  infiuence  of  the  magnetic  field  and 
the  current  passing  through  the  mercury  from  center  to 
periphery,  and  z/zV*'  versa,  the  quicksilver  is  caused  to  rotate. 
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A  shaft  passes  from  a  jewel  in  the  base,  through  a  small 
hole  in  the  iron  core  to  a  train  of  wheels  at  the  top;  on  this 
shaft  is  an  aluminum  fan  suspended  in  the  bath;  this  is  all 
balanced  so  nicely  that  it  actually  floats  in  mercury. 

Now,  since  the  resistance  to  rotation  due  to  friction  is 
approximately  proportional  to  the  square  of  the  speed,  and 
the  turning  moment  is  proportional  to  the  square  of  the 
current,  the  number  of  revolutions  performed  in  a  given 
time  is  a  measure  of  the  current  which  has  passed  through 
the  meter  during  that  period. 

Owing,  however,  to  the  rule  of  friction  not  following  this 
law  absolutely,  and  owing  to  the  additional  and  irregular 
friction  of  the  gear,  a  sensible  error  is  introduced.  This 
difificuUv  is  overcome  by  placing  a  shunt  coil  of  high 
resistance  around  the  series  coil,  which  secures  an  excess  of 
electro-magnetic  action,  when  the  friction  is  greatest  in 
proportion  to  the  torque,  thus  assisting  the  low  loads. 

The  meter  is  very  accurate,  and  has  a  quite  wide  range, 
I  to  50  amperes  being  the  capacity  of  the  100  volt  instru- 
ments; it  is  equally  serviceable  on  direct  or  alternating  cir- 
cuits of  any  frequency. 

This  meter,  while  undoubtedly  accurate,  has  many  very 
apparent  weak  points,  however;  the  mercury  volatilizes  quite 
rapidly,  especially  when  the  instrument  becomes  warm;  the 
meters  must  always  be  kept  upright  or  their  contents  will 
spill,  and  they  cannot  be  carried  from  place  to  place  with- 
out being  emptied  and  refilled,  which,  as  the  quantity  ot 
quicksilver  varies,  is  apt  to  introduce  errors.  In  view  of 
these  troubles,  Ferranti  is  now  also  manufacturing  and 
using  a  number  of  meters  of  small  capacity,  similar  in 
principle  to  the  well-known  Shallenberger  instrument, 
which  are  sufficiently  accurate  for  general  use;  these  are 
manufactured  under  the  English  patents  of  Mr.  V'vight, 
one  of  Mr.  Ferranti's  staff. 

Discussion. 

Mr.  Law:  I  would  like  to  ask  Mr.  Haskins  some 
que.stions  in  regard  to  connecting  transformers  onto 
the  primary  circuit.  We  who  have  been  in  electrical 
lighting  some  time  have  been  knocked  down  several 
times — last  tiine  in  a  pond  of  water  ten  inches  deep  filled 
with  ice — do  not  like  to  receive  those  currents.  Now 
to  do  successful  commercial  lighting  we  are  obliged  in 
order  to  compete  with  gas  to  keep  a  continuous  service 
on  our  primary  circuits,  I  would  like  to  ask  Mr.  Has- 
kins what  pro/ision  they  make  for  connecting  convert- 
er wires  on  to  the  primary  mains. 

Mr.  Haskins;  Mr.  Ferranti  has,  I  believe,  four  or 
five  methods.  The  commonest  thing  is  a  good  deal 
like  the  brace  that  a  plumber  would  put  into  a  pipe.  He 
brings  out  the  inner  tube  through  a  sort  of  T  joint  and 
cairies  it  a  good  distance  befoie  ihe  insulation  is  re- 
moved from  i*.  That  gives  him  one  leg  of  the  circuit. 
The  other  is  taken  off  by  an  outside  ring  which  is  sol- 
dered to  the  other  conductor  and  goes  in  the  other  di- 
rection for  a  safe  distance  covered  by  insulation.  That 
I  think  is  the  method  that  will  be  practiced  most  gen- 
erally. You  will  understand  that  the  circuit  is  only 
taken  off  at  four  places — at  the  four  central  distrib- 
uting stations,  where  the  current  is  reduced  toa.foo 
volts,  and  then  distributed  for  house  lighting.  The 
current  which  goes  to  the  houses  is  secondary,  not  pri- 
mary. 

Judge  Armstrong:  So  if  you  got  a  shock  it  would 
be  only  2,500  volts  instead  of  10,000.^ 

Mk.  Law:  What  arrangement  do  you  make  for  con- 
necting to  a  2,500  volt  circuit?  Even  taking  a  i  ,oco 
volt  circuit  and  attempting  to  make  a  connection  on  a 
wet  day  is  rather  a  hot  process. 

Mr.  Haskins:  Yes,  it  is.  It  is  not  intended  Ihat 
any  connection  shall  be  made  while  the  circuit  is  alive. 
Ofcourse  it  would  be  in  this  way:  If  a  store  was  to  be 
taken  on  the  connection  would  be  made  when  that  por- 
tion of  the  circuit  was  not  in  use.  That  is  the  method 
that  Mr.  Ferranti  has  always  followed.  They  do  not 
attempt  to  handle  the  2,500  volt  wires  when  they  are 
alive.  I  have  handled  them  myself  when  they  are 
alive,  and  I  have  handled  10,000  volts  when  it  was  alive, 
too,  but  I  do  not  like  to. 

Mr.  Law:  As  i  said  before,  we  have  to  burn  lights 
cor.tinuously.  The  current  has  to  be  on  for  twenty- 
four  hours  in  the  day,  unless  you  make  an  auxiliary 
line  for  it,  and  the  expense  would  prevent  us  from  do- 
ing that.  Now  we  have  to  connect  our  converters  on 
the  live  wires,  and  we  cannot  wait  just  because  it  hap- 
pens to  be  a  little  bit  stormy.  That  storm  may  con- 
tinue for  two  or  three  or  four  days.  As  I  say,  it  is  al- 
most imposbible  to  connect  on  a  1,000  volt  circuit 
under  those  circumstance*,  and  I  wish  to  find  out  what 
arrangement  has  been  made  for  connecting  on  this 
higher  voltage  without  danger  to  the  man  doing  it. 

Mr.  Haskins:  Where  it  is  found  necessary  to  make 
conncclion  when  the  circuit  is  alive  they  take  out  the 
double  plug  fuse  on  the  primary.  The  fuse  can  be  put 
in  with  safely  when  the  current  is  alive.  That  is  the 
primary  tube, 

Mr.  Seely;  I  would  like  to  state  in  reBponseto  the 
inquiry  of  the  gentleman  from  Denver  that  the  Man- 
hattan Electric  Light  company  of  New  York  City  have 
an  ingenious  way  of  connecting  from  the  primary  to 
the  converters.  They  place  the  primaries  in  front  of 
their  houses  into  binding  poatR,  and  those  binding  posts 
are  insulated.  In  case  a  subf-criber  is  put  in  tliey  put  in 
what  they  call  a  primary  switch,  and  after  the  installa- 
tion is  made  and  the  lamps  installed  all  that  is  necessary 
is  to  close  a  switch.  They  have  jilaced  those  switches  in 
all  Iheir  lines  now,  as  the  fire  underwriters  have  re. 
quested  tt. 

Mr.  Law:  I  may  he  a  little  thick-headed  but  I  do 
not  get  at  jutt  what  I  wanttd  i*^)  know,  and  that  Ih  how 
they  make  the  atlachmcnts  directly  to  the  primary 
mamn.  I  have  done  it,  connecting  converters  by  using 
a  plug  or  switch,  but  Ihf  trick  comes  in  putting  the 
leg  on  the  primary  main  to  get  at  this  plug  or  switch  or 
binding  post,  or  whatever  you  use.  What  I  want  to 
know  is   how    we    can    connect   that  primary  loop  to 


the  converter  on  the  main  of  the  primary  and  not  get 
the  shock  that  we  are  liable  to  get  provided  there  is 
leakage  on  the  lines. 

Mr.  Seely  :  I  would  not  advise  any  one  to  attempt 
to  make  a  connection  with  a  primary  with  a  i,ooo 
volts.  It  is  a  well-known  fact  that  it  is  being  done  every 
day  by  legging  on  the  primary  with  rubber  boots,  rub- 
ber gloves,  etc  ,  but  I  know  of  no  well  known  means 
by  which  you  can  avoid  receiving  a  shock  if  the  poles 
happen  to  be  damp  or  you  are  standing  on  the  sidewalk. 
They  handle  some  very  high  tension  currents  in  New 
Y'ork  City,  and  I  do  not  think  we  have  had  any  deaths 
to  the  present  time,  but  it  is  only  a  question  of  time. 

Mr.  Haskins:  I  might  say  that  during  my  connec- 
tion with  JMr.  Ferranti,  althc  ugh  we  were  running  a 
very  large  circuit  from  the  Grosvenor  gallery  we  had 
only  one  death  in  connection  with  the  system,  and  that 
man  was  killed  by  being  carried  around  the  pulley  by 
the  rope  gearings,  so  that  the  2,5co  volts  was  not  re- 
sponsible for  that.  It  is  not  Mr.  Ferranti's  intention 
that  the  wire  should  ever  be  tapped  when  alive.  Mr. 
Ferranti  does  not  keep  his  wires  alive  constantly.  He 
generally  opens  each  circuit  for  half  anhoureverv  dav. 
I  have  known  them  to  be  open  for  a  little  longer  tha'n 
that. 

Mr.  Bradley,  of  Fort  Wayne:  I  would  like  to  ask 
Mr.  Haskins  v\  hat  is  ihe  rate  of  alternation — how  many 
periods  per  second.'    What  is  the  standard.' 

Mr.  Haskins;     I  do  not  know. 

Mr.  Bradley:  I  find  according  to  the  number  of 
pole  pieces  and  the  rate  of  steam  that  the  small  ma- 
chine is  about  11,000  reversals  per  minute,  and  the 
larger  one  is  only  about  7,900 — something  like  that.  I 
should  think  that  no  two  machines  could  be  placed  on 
the  same  system  so  far  apart. 

Mr.  Law:  You  found  that  difference  in  frequency 
between  the  1,500  horse  power  machine  and  the  lo.oco 
horse  power  machine.' 

Mr.  Bradley:  As  I  understood  you,  forty  pole 
pieces  and  2S0  revolutions  for  the  smaller  machine,  60 
revolutions  and  132  pole  pieces.' 

Mr.  Haskins:  I  find  that  I  have  not  given  the 
speed  of  rotation  in  the  1,500  horse  power  machines. 
1  gave  the  rate  of  rotation  on  the  Giosvenor  gallery 
machine  of  625  horse  power,  and  I  gave  the  rat-  of  ro- 
tation of  the  10,000  hor.^e  power  machine.  The  fre- 
quency of  the  10,000  horse  power  and  the  1,500  horse 
power  machine  would  be  the  same. 

Mr.  Pope:  Walter  B.  Phillips,  an  old  journalist  of 
Providence,  said  he  once  thought  that  one  of  the  unsat- 
isfactor)'  things  about  journals  was  that  they  sent  slufi" 
broadcast  through  the  world  and  you  never  knew 
whether  it  was  appreciated  or  not  In  view  of  that  I 
wish  to  offer  the  following  resolution: 

Resolved,  That  the  sincere  thanks  of  the  National  Electric  I-ight 
association  be  and  the  same  are  hereby  tendered  tn  the  publishers 
and  staff  of  the  Providence  Journal,  Providence  Bulletin  and  the 
Providence  Evening  Telegram  for  their  very  complete  and  accurate 
reports  of  the  proceedings  of  this  convention  which  have  appeared 
during  our  seisions  in  this  ciy. 

The  resolution  was  unanimously  adop'ed. 

Mr.  Perrine:  There  is  a  very  excellent  system 
of  rope  gearing  in  use  in  this  city,  on  the  cable  road,  at 
the  power  house,  which  I  have  no  doubt  there  would  be  no 
objection  to  the  members  seeing  if  they  should  care  to  go 
over  there. 

Mr,  Haskins:  In  that  connection  I  should  like  to  ask 
the  gentlemen  what  kind  of  rope  they  use  ? 

The  President:  They  use  raanilla  rope.  Now,  we 
will  listen  to  a  paper  by  T.  Carpenter  Smith,  on  Distribu- 
tion at]d  Care  of  Alternating  Currents. 

Distribution  and    Care  of  Alternating  Currents. 

i!v  T,  cari'ENTER  smith. 

I  feel  some  reluctance  on  speaking  upon  this  subject  at 
all,  because  I  have  already  spoken  upon  it  at  two  or  three 
conventions;  but  it  has  been  brought  to  my  notice  that 
while  a  good  deal  of  it  is  an  old  story  to  some  of  us  there 
are  new  stations  starting  up  every  day,  and  it  is  to  those 
people  that  I  address  myself  more  particularly.  I  want  to 
keep  them  from  falling  into  the  same  holes  that  we  fell 
into,  and  I  do  not  think  there  is  anything  that  has  hurt  the 
business  more  than  the  failures  in  it — I  do  not  mean  the  prac- 
tical or  the  working  failures,  but  the  commercial  failures. 
The  men  who  put  their  money  into  those  original  plants, 
without  any  knowledge,  and  who  did  it  on  the  faith 
of  their  engineers,  only  to  find  that  they  did  not  get  a  suf- 
ficient return  from  it,  are  not  only  loath  to  spend  any 
more  money  themselves,  but  they  exercise  a  very  bad  effect 
on  others  when  we  try  to  influence  new  capital. 

1  will  begin  by  stating  that  there  are  a  great  many 
points  covered  in  the  care  of  the  alternating  currents  as 
used  for  electric  lighting  that  apply  with  equal  force  to  all 
others  at  present  in  use  for  commercial  purposes.  It  is  al- 
ways the  unexpected  that  happens,  and  no  doubt  many 
points  arise  in  practice  which  are  never  known  outside  of 
the  station  in  which  they  occur,  being  treated  as  matters 
of  course.  If,  therefore,  I  seem  to  omit  any  point  which 
should  be  covered  it  must  be  remembered  that  it  is  my 
intention  as  much  as  possible  to  avoid  recapitulation  in 
such  cases,  and  only  describe  some  peculiarities  of  alternat- 
ing  current  distribution  which  render  certain  precautions 
especially  necessary  and  valuable. 

To  more  easily  arrive  at  these  it  will  be  well,  however, 
to  brieny  state  the  different  forms  of  clcctiical  currents 
now  in  commercial  use  and  what  we  may  call  the  governing 
characteristic  of  each.  I  leave  out  those  which  come  first 
in  the  history  of  the  question;  namely,  telegraph,  tele- 
phone, district  call  and  fire  alarm  current.  They  arc  only 
worthy  of  note  for  their  generally  poor  installation,  the 
telephone  lines  especially  being  a  perpetual  nuisance  to  all  of 
the  others.  This  arises  chiefly  from  their  being  of  such 
light  gauges  of  wire  that  they  will  not  stand  any  excep- 
tional strain  such  as  is  placed  upon  them  by  sleet  storms 
or  heavy  gales,  while  the  effect  01  rust  and  deterioration 
from  atmospheric  causes  rapidly  reduces  them  to  the  point 


beyond  which  they  will  not  carry  their  own  weight.  I 
need  not  say  that  the  moment  they  fall  upon  any  electric 
light  or  power  wires,  they  become  a  menace  not  only  to  the 
company  operating  the  wires  on  which  they  fall,  but  them- 
selves become  dangerous  to  passers-by  in  the  streets  who 
have  not  yet  learned  that  any  dangling  wire  is  worthy  of 
avoidance. 

Perhaps  the  strongest  reasons  why  these  wires  are  pres- 
ent in  such  overwhelming  numbers  in  most  cities  is  the 
fact  that  their  value  as  "scrap"  material  will  not  pay  the 
cost  of  taking  them  down;  in  other  words,  a  short-sighted 
policy  decides  that  it  is  cheaper  to  leave  them  up,  and  they 
are  abandoned  until  they  either  fall  down  or  are  taken 
down  by  some  other  company  which  has  reason  to  fear 
them. 

The  first  that  we  consider  of  the  curr  nts  now  in  general 
use  from  central  stations  are  the  "arc  lighting  circuits." 
To  take  the  most  powerful  current  generally  operated  on 
this  system  we  may  place  it  at  about  10  amperes,  and  from 
2,500  to  3,000  volts  on  a  single  wire-  In  this  current  we 
have,  as  a  rule,  the  governing  characteristics  of  a  very  high 
tension,  but  with  sn  all  volume;  and  it  may  be  well  to  note 
the  particular  form  of  danger  to  which  it  gives  rise.  Its 
high  tension  makes  it  dangerous  both  as  to  life  and  fire 
from  its  liability  to  leap  through  the  insulation,  and  when 
the  current  has  once  been  started  to  form  a  long  arc.  On 
the  other  hand,  the  danger  is  limited  by  the  fact  that  the 
volume  of  current  is  small,  and  that  the  short-circuiting  of 
the  line  by  any  other  conductor  tends,  as  a  rule,  to 
simply  put  the  lights  out  rather  than  to  cause  any  great 
danger  at  the  point  where  this  happens,  while  nearly  all 
the  machinery  of  this  type  in  general  use  automatically 
reduces  the  energy  supplied  at  once. 

The  chief  points  to  be  guarded  against  in  these  currents 
are,  therefore,  practically  covered  by  the  general  precau- 
tions of  good  insulation  and  protection  against  leakage  by 
moisture  reaching  the  wires,  while  the  danger  to  life  is 
very  largely  eliminated  by  the  usual  practice  of  placing  all 
lamps  and  appliances  well  out  of  reach  of  the  public,  and 
confining  their  care  entirely  to  employes  who  are  presuma- 
blyskilled,  and  who  will,  therefore,  handle  the  matter  intelli- 
gently. 

In  the  second  great  division  of  electrical  currents  which 
we  consider,  the  low  tension  direct  current  system,  the 
ruling  feature  is  the  large  quantity.  We  may  say  that  this 
current  is  practically  not  dangerous  to  life,  but  very 
dangerous  as  regard  fire  if  not  properly  installed  and  pro- 
tected. It  is,  however,  a  simple  matter  to  properly  protect 
these  wires,  and  the  low  tension  not  putting  any  great 
strain  on  insulation,  we  may  regard  it  as  fully  covered  by 
tht  ordinary  rule  of  the  fire  insurance  underwriters,  who, 
in  this  respect,  owing  to  the  nature  of  the  business,  have 
even  more  interest  in  the  saving  of  properly  from  fire  than 
the  central  station  itself.  The  great  danger,  however, 
lies  in  the  fact  that  the  volume  of  current  is  so  great  that 
any  short  circuit  on  the  main  lines  developes  an  enormous 
amount  of  energy,  at  the  point  of  accident,  sufficient— on 
the  authority  of  Mr.  Edison  himself  to  "reduce  the 
pavement  to  a  molten  mass  for  many  feet!"  The  general 
public  almost  necessarily  have  considerable  care  and  con- 
trol of  the  distributive  appliances,  and  in  their  ignorance 
will  often  put  grounds  on  the  wires,  or  replace  fusible 
plugs  by  copper  wires;  and  this  all  has  to  be  watched  for. 

And  that  is  a  danger  that  I  think  central  stations  ought 
to  interest  themselves  more  in.  In  Philadelphia  we  have 
got  to  a  very  good  point  with  the  fire  underwriters,  and 
they  keep  inspectors  constantly  at  work;  they  do  not 
merely  inspect  the  work  when  it  is  being  put  in,  but  they 
go  to  a  man's  building  at  odd  times  and  look  all  over  his 
wiring  again,  and  if  they  find  any  such  foolishness  as  cop- 
per wire  replacing  fuses  they  will  very  often  order  his 
lights  to  be  taken  out;  and  it  has  only  taken  one  or  two  in- 
stances of  that  kind  to  awaken  the  public  to  the  fact  that 
there  are  rights  which  the  central  station  has,  and  there  are 
certain  precautions  which  they  themselves  must  take. 

The  third  great  branch,  and  the  one  with  which  we 
more  particularly  concern  ourselves  today,  is  compara- 
tively a  new  one,  but  has  in  the  short  time  it  has  been  in 
existence,  had  so  phenomenal  a  growth  that  it  is  no  won- 
der that  we  find  even  the  commonest  precautions  often- 
times neg'ected  in  its  use. 

In  the  alternating  or  converter  system  we  may  say 
atonce  as  regards  the  secondary  distribution,  that  the  rules 
already  laid  down  for  the  installation  of  low  tension  direct 
current  wires  will  practically  cover  the  case.  The  alternat- 
ing current  of  fifty  volts,  which  practically  is  the  standard 
to-day,  will  work  successfully  with  insulation,  and  under 
conditions  which  would  lead  to  trouble  immediately  with 
even  the  one  hundred  volts  direct  current;  and  this  fact 
in  itself  often  leads  to  poor  work,  either 
from  intention  or  ignorance.  The  wiring,  of 
course,  must  be  proportionately  heavier  for  this 
current  than  for  the  direct,  which  perhaps  adds  some 
slight  risk  of  undersized  wire  being  used ;  but  this  is  an  evil 
which  will  generally  correct  itself  owing  to  the  diminution 
in  light,  making  itself  felt  before  the  danger  point  is 
reached.  The  fact,  also,  that  the  converter  cuts olT  all  con- 
nection between  the  consumer  and  the  company  removes 
the  great  danger  of  grounds  on  one  building  affecting  the 
whole  system. 

There  are  certain  peculiar  features,  however,  which  should 
not  be  overlooked;  namely,  that  moisture  will  often  cause 
sufficient  leak  in  the  way  of  short  circuit  to  heavily  overload 
the  wires,  while  not  sufficient  to  start  the  '"dead'  short  cir- 
cuit, which  would  blow  ihe  fuses.  I'or  this  reason  special 
care  should  be  taken  that  the  wires  are  properly  "fused,'' 
and  that  in  the  event  of  a  fuse  persistently  blowing  with  only 
its  proper  number  of  lamps,  search  should  be  made  for 
leaks. 

The  general  tendency  in  the  electric  light  business  being 
now  very  largely  to  make  the  consumer  responsible  for  all 
the  wire  upon  his  own  premises  beyond  the  converter, 
narrows  the  subject  down  to  that  on  which  I  wish  more 
particularly  to  speak — high  tension  alternating  current  dis- 
tribution. This  current  has  to  a  certain  extent  the  gov- 
erning characteristics  of  both   those  mentioned  above,  and 
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this  has  excited  a  disproportionate  fear  of  it.  Its  tension 
of  i.ODO  volts  (to  take  that  oftenest  used)  is  high  enough  to 
make  a  first-ciass  insulation  necessary  as  a  precaution 
against  leaks,  which  may  soon  break  out  altogether,  and 
i-.s  being  a  constant  potential  system  allows  the  whole 
power  of  the  dynamo,  or  rather  of  the  engine  driving  it,  to 
be  possibly  developed  at  any  point  by  a  short  circuit. 

Without  going  into  the  fiercely  debated  question  of  direct 
vs.  alternating  currents,  I  would  call  attention  to  one  fact; 
With  high  tension  "direct"  currents  I  have  seen  linemen,  in 
repairing  lines  or  cuti  ing  in  circuits,  handle  an  arc  circuit  of 
perhaps  2,000  volts  when  they  should  hardly  touch  it,  and 
by  taking  a  quick  hold  and  keeping  it,  make  a  connection 
while  really  in  a  position  of  great  danger,  since  a  ground 
coming  on  the  hne  elsewhere  would  surely  kill  or  injure 
them,  thoagh  they  would  not  believe  this  since  they  could 
only  feel  the  current  at  the  moment  of  taking  hold  or  let- 
ting go.  With  the  aUernating,  however,  the  effect  is  con- 
stant, and  so  intensely  disagreeable  that  a  very  slight  leak, 
indeed,  will  discourage  any  one  from  running  the  least 
risk  on  live  circuits.  I  may  mention  in  this  connection  that 
as  far  as  my  experience  goes,  and  I  believe  some  of  the 
learned  doctors  agree  with  me,  the  action  of  a  heavy  shock 
of  alternating  current  is  to  force  the  diaphragm  up  into  the 
chest  compressing  the  lungs,  and  literally  squeez  ng  the 
breath  out  of  OLe.  causing  the  cry  which  seems  peculiar  to 
those  caught  in  this  way.  If  the  person  is  stunned,  dash 
cold  water  on  the  face  and  chest,  loosen  the  clothing, 
especially  at  the  neck,  and  use  artificial  respiration  as  for 
the  drowned.  One  of  our  linemen  who  was  badly  caught 
was  brought  around  by  these  means,  after  being  to  all  in- 
tents and  purposes  dead  for  nearly  ten  minutes,  no  breath 
or  pulse  being  visible. 

Coming  now  to  my  subject  proper,  the  first  precaution 
which  I  think  we  should  take  in  any  case  is  to  properly  lay 
out  a  system  of  distribution  according  to  the  circumstances 
of  the  installalion.  Almost  the  first  point  to  be  thorough- 
ly set  ■  led  is  the  size  of  unit  dynam'^  which  it  is  proposed 
to  use.  This  should  be  kept  as  large  as  possible,  for  the 
reason  that  practically  a  large  dynamo  takes  no  more  care 
to  look  after  it  than  a  small  one,  while  at  the  same  time  care 
must  be  taken  not  to  get  it  too  large,  since  an  underloaded 
dynamo  and  engine  is  not  economical  to  run. 

The  second  point  is  that  as  alternating  current  dynamos 
are  easiest  run  separately  and  not  in  multiple  arc,  the 
planning  of  pole  lines,  feeders  and  mains  for  various  cir- 
cuits should  be  such  that  these  uoits  can  be  economically 
used. 

Another  point  to  be  looked  at  in  the  general  plan  is  that 
wherever  possible  the  sizes  of  mains  and  feeders  should  be 
kept  the  same  throughout,  thus  reducing  the  number  of 
sizes  of  wire  used  in  street  work,  and  keeping  the  pole  lines 
and  fittings  as  uniform  as  possible. 

It  is  astonishing  how  few  different  slzesof  wire  are  really 
needed  if  care  be  used  in  planning,  for  it  is  always  a  good 
fault  to  keep  the  sizes  up  both  for  mechanical  and  electrical 
reasons 

It  must  not  be  forgotten  that  however  much  we  may  be 
able  at  the  present,  or  have  been  able  in  the  past,  to  control 
the  condition  under  which  we  shall  supply  the  public  with 
any  article,  it  is  only  a  question  of  time  when  the  public  will 
decide  for  the  Jiselves,  tot  only  under  what  conditions,  but 
in  what  quantities  and  under  what  prices  they  will  take 
what  we  have  to  supply. 

In  the  early  history  of  electric  lighting,  and  we  may  say 
even  to  the  present  time  as  far  as  arc  lighting  is  con- 
cerned, the  contract  basis  will  be  the  ooe  upon  which  the 
li^ht  is  sold.  With  incindescent  lighting  for  many  yi  ars 
the  contract  system  seemed  to  be  the  basis  but  as  soon  as 
a  good  and  reliable  meter  was  placed  upon  the  market,  that 
moment  the  conditions  were  changed. 

It  is  a  part  of  our  human  nature  to  desire  only  to  pay 
for  that  which  we  use,  and  it  is  equally  a  part  of  our 
human  nature  to  try  and  get  something  which  we  have  not 
paid  for.  and  for  this  reason  there  will  always  be  those 
who  desire  the  meter  system  and  those  who  desire  the 
contract  system,  but  the  weight  of  public  opinion  is  so 
heavily  in  favor  of  the  meter  system  that  we  may,  to  all 
intents  and  purposes,  consider  it  as  the  adopted  method  of 
sale. 

Electric  lighting  is  after  all  only  a  lighting  business, 
and  those  who  are  concerned  in  the  furnishing  of  incan- 
descent electric  lights  will  learn  many  a  valuable  lesson 
from  the  gas  companies,  who,  as  I  "have  more  than 
once  reminded  you  at  these  conventions,  did  not  reach 
their  present  methods  and  conditions  by  having  them 
schemed  out  at  the  start,  but  through  much  tribulation 
and  many  trials,  so  that  their  present  methods  are  simply 
another  instance  of  the  survival  of  the  fittest.  For  these 
reasons  in  deciding  on  unit  sizes  remember  to  count  on 
probable  load  and  not  on  probable  number  of  lights 
rented. 

To  begin  with  the  dynamos — wc  may  say  that  the  best 
unit  to  use  will  be  probably  found  by  taking  the  maximum 
all  day  load  In  some  cases,  however,  this  will  be  very  light 
compared  to  the  loadsthrown  on  during  the  "heavy  hours." 
and  in  such  cases  it  may  be  belter  to  use  a  much  larger 
machine  for  the  sake  of  uniformity  with  its  many  advan- 
tages. If  multiples  of  a  unit  are  used,  only  one  or  two 
spare  parts  need  be  carried —the  feeders  and  mains  can  be 
all  laid  out  alike,  and  any  dynamo  is  ready  to  take  the 
place  of  any  other  without  any  preliminary  cutting  and 
changing  of  circuits. 

The  fjucstion  of  sub-dividing  power  is  a  vexed  one,  and 
one  on  which  we  can  never  hope  to  sec  all  agreed,  and  1 
therefore  do  not  make  any  suggestions  beyond  noting  that 
ad>namowhich  can  pull  up  its  driving  engine  without 
injury  to  itself  is  a  good  thing.  That  running  a  small 
engine  as  a  relay  is  cheaper  than  running  a  large  one,  and 
that  in  incandescent  lighting  the  customer,  not  the  central 
station,  regulates  the  load.  Of  course  these  remarks 
apply  only  to  engines  of  the  same  type.  I  do  not  set  a 
small  high  speed  single  expansion  engine  against  a  large 
compound  or  triple  expansion  one. 

Keep  dynamos  well  insulated,  but  put  collectors  to  lead 
off  the  static  electricity  from  the  bolts.     If  there  is  a  slight 


leak  on  one  of  your  circuits,  the  easiest  path  for  the  spark 
may  be  to  jump  into  the  armature  and  so  to  line  and 
ground,  and  this  spark  will  punch  through  almost  any 
insulation,  and  gradually  keep  making  it  weaker  till  some 
day  the  current  generated  in  the  armature  follows  the 
spark  and  your  armature  is  gone.  Look  carefully  to  all 
screws  and  bolts;  the  alternating  current  seems  to  have 
some  peculiar  effect  (perhaps  by  mechanical  vibration, 
perhaps  by  actual  molecular  expansion  and  contraction)  in 
loosening  screws,  causing  small  arcs  which  may  melt  off 
connections,  or  may  make  bad  contacts .  Nothing  is 
more  annoying  than  to  have  a  dynamo  operating  perfectly 
until  shut  down,  and  then  refusing  to  start  up  again. 
This  comes  often  from  such  poor  contacts — the  current 
following  and  bridging  over  as  long  as  it  is  kept  going, 
but  failing  to  make  the  first  jump  necessary  to  start.  In 
arc  lighting  machinery  this  used  to  be  got  over  by  "jump- 
ing the  machine"  or  short-circuiting  it  for  an  instant;  and 
I  have  known  alternating  incandescent  dynamos  ruined 
by  being  served  the  same  way. 
A  small  air  pump  and  tank  with  linesof  pipe  through  the  sta- 
tion and  a  hose  to  direct  a  strong  jet  of  air  into  the  armatures 
will  be  found  a  valuable  addition  to  station  equipment,  and 
the  amount  of  dust  and  copper  which  can  be  blown  out  after 
the  hand  bellows  has  done  its  best,  is  surprising. 

Have  your  switch-board  so  that  circuits  and  dynamos  can 
be  easily  and  quickly  changed. 

One  feature  which  Ferranti  seems  to  have  early  foreseen, 
and  which  in  our  American  practice  I  think  has  been  some- 
what neglected,  is  the  use  of  fuses  with  a  very  much  greater 
distance  between  the  point  of  attachment,  and  some  ready 
means  of  replacing  these  fuses  without  danger  to  the  persons 
so  doing,  even  if  the  short  circuit  should  still  exist  on  the 
line  which  is  being  handled. 

For  this  reason  also  it  is  a  great  mistake  to  crowd  switch- 
boards too  closely.  There  could  be  abundant  room  given 
both  for  the  operator  to  stand  in  front  of  the  board  md 
to  beat  a  hasty  retreat  without  the  danger  of  being  caught 
by  machinery  or  bolts  behind  him.  and  to  allow  the  free  use 
of  hands  and  arms  without  the  danger  of  being  burnt  by 
fuses  in  the  immediate  neighborhood  which  may  go  off  at 
any  time.  While  an  alternating  current  will  not  make 
much  of  an  arc  when  a  fuse  melts  simply  from  overload, 
it  does  make  a  wicked  and  demoralizing  one  when  a  short 
circuit  is  present,  especially  when  it  has  a  heavy  machine 
behind  it. 

There  will  always  be  some  hesitation,  I  think,  as  to  the 
adoption  of  devices  for  putting  in  fuses  which  do  not  have 
positive  contact,  such  as  a  screw  connection,  or  one  which  I 
think  Ferranti  used,  a  plug  which  can  be  twisted  in  at 
every  application,  thereby  keeping  the  contacts  clean.  I 
think,  however,  that  we  shall  soon  see  a  fuse  adopted  which 
shall  be  in  the  form  of  a  switch  which  can  be  opened  and 
closed  as  often  as  needed  to  keep  the  contacts  bright  and 
clean. 

In  fitting  up  the  fuse  blocks  and  switch-boards  it  is  well 
to  leave  no  points  or  sharp  corners  exposed,  since  the  alter- 
nating current  will  jump  from  such  points  if  it  be  trained 
across  or  induced  to  do  so  by  the  presence  of  the  lead  vap- 
or from  a  fuse  which  has  blown. 

It  was  one  of  my  earliest  experiences  to  see  an  arc  jump  in 
this  way,  from  the  ends  of  wires  which  had  been  pushed 
so  far  through  the  connections  on  switches  as  to  show,  their 
ragged  points  beyond  the  metal  of  the  s'vitch.  The  arc 
which  has  formed  on  a  blowing-out  of  a  high  tension  fuse 
bridged  over  two  such  points  a  distance  of  nearly  ten  inches 
and  held  there  for  some  fifteen  or  twenty  seconds,  in  which 
time  it  has  pretty  thoroughly  melted  up  the  brass  parts  of 
the  switches.  In  this  case  the  arc  had  been  started  by 
throwing  in  a  100,000  watt  dynamo   on  a   short  circuit. 

While  high  insulation  is  needed  on  a  switch-board 
which  leads  many  to  the  use  of  rubber  wire,  I  would  say 
that  I  think  a  far  greater  danger  is  introduced  by  its  use, 
namely  fire.  On  an  incandescent  board,  fuses  may  go  at 
any  moment  and  draw  a  heavy  arc  with  them  If  coverings 
and  fittings  be  u  ^d  which  v/ill  not  carry  llame,  all  is  clear 
for  new  fuses  in  a  tew  seconds;  but  if  once  fire  starts  and 
the  oth.r  fuses  let  go,  there  is  no  saying  where  the  damage 
will  stop.  While  the  voltage  was  enormously  higher,  and  we 
do  not  know  under  how  much  more  difiicult  conditions  they 
labored,  the  destruction  of  a  switch-board  in  the  Grosvenor 
gallery  station  in  London,  and  the  consequent  shutting 
down  of  30,000  lights  is  a  warning  which  all  should 
heed. 

It  is  always  best  not  to  have  wires  concealed  anywhere 
about  a  station,  and  they  should  be  run  on  porcelain  or 
glass  insulators  so  as  to  be  perfectly  safe  from  fire  even  if 
they  should  be  soaking  wet.  With  wires  running  this  way 
there  need  be  no  fear  of  throwing  water  on  wood  work 
which  is  in  danger  of  catching  fire,  since  the  worst  dam- 
age that  can  be  done  would  be  the  blowing  of  the  fuses 
from  a  short  circuit.  Of  course  the  covering  of  the  wires 
should  be  of  a  kind  which  will  properly  protect  those 
who  are  working  among  them.  A  separate  ammeter  and 
voltmeter  on  each  circuit  or  feeder,  while  apparently  an 
expensive  luxury,  is  in  reality  a  very  great  saving  and  con- 
venience in  a  station  which  has  lines  over  a  half  mile  in 
length.  The  ammeter  enables  one  to  tell  precisely  on  what 
feeders  the  load  is  heaviest;  and  where  more  than  one 
feeder  runs  to  any  district  it  is  a  convenient  means  of 
knowing  just  upon  what  circuit  to  cut  in  the  lights  for  any 
new  customer.  If  the  system  in  use  allows  any  compen- 
sating device  for  indicating  the  correct  voltage  at  the 
point  of  distribution  instead  of  in  the  station  it  will  be 
so  much  the  better;  and  also  to  have  on  all  feeders  if  possi- 
ble, but  certainly  on  extended  ones,  some  arrangement  for 
raising  the  electromotive  force  in  order  that  bolli  short 
and  long  feeders  may  be  operated  from  the  same  dynamo. 
Of  course  there  are  many  casts  where  it  pays  to  run  a  sep- 
arate dynamo  at  higher  voltage  for  a  particular  feeder  or 
set  of  feeders  on  which  there  is  a  heavy  drop.  Kut  even 
in  such  cases  it  is  often  useful  to  be  able  to  run  these 
feeders  with  those  on  which  the  drop  is  small  from  the 
same  dynamo. 

Put  pilot  lamps  on  each  feeder,  which  will  often  attract 
attention  to  a  circuit  being  out   quicker  than  a  voltmeter; 


and  put  pilot  lamps  also  on  each  field  circuit.  If  separate- 
ly excited  dynamos  are  used,  put  pilot  lamps  also  on  both 
the  main  circuit  and  field  circuit  of  the  exciters.  These 
pilot  lamps  need  not  of  course  be  up  to  candle  power; 
high  resistance  lamps  or  lamps  placed  in  series  will  be 
quite  sufficient,  and  the  amount  of  current  they  use  in- 
appreciable while  the  saving  in  time  which  the  lamps  af- 
ford in  case  of  any  failure  of  current  by  enabling  an  atend- 
ant  to  locate  the  trouble  at  once  between  certain  points  is 
often  considerable.  Thus  if  the  pilot  lamps  on  the  main 
feeder  and  on  the  field  circuit  of  the  alternator  have  both 
gone  out  while  the  pilot  lamps  on  the  exciter  mains  and 
exciter  fields  are  still  lit,  it  shows  that  the  trouble  is  some- 
where between  the  pilot  lamps  on  the  field  circuit  and  the 
exciter  mains,  being  probably  loose  contacts  in  the  switches, 
or  something  of  that  kind.  If  the  pilot  lamps  or  the  al- 
ternator only  have  gone  out  there  is  no  use  looking  for 
any  trouble  about  the  fields  or  the  exciter  circuits,  since  the 
pilot  lamps  being  lit  there  shows  at  once  that  the  trouble 
is  further  on  in  the  chain  of  connections.  It  may  seem 
a  refinement  to  put  in  such  arrangements  for  the  sake  of 
saving  a  few  minutes  or  even  seconds  in  locating  troubles; 
but  it  must  be  remembered  that  the  public  are  more  and 
more  demanding  that  incandescent  lighting  shall  be  as 
continuous  and  reliable  as  any  other  method,  and  when  all 
the  lights  in  the  building  go  out  at  once,  a  few  seconds' 
delay  may  be  a  very  serious  matter.  The  public  are  not 
concerned  with  what  the  cause  of  the  trouble  may  be,  but 
only  have  one  question,  "Why  do  I  not  get  the  light  that 
I  pay  for?''  and  the  man  who  rents  one  light  is  often  more 
troublesome  than  the  man  who  rents  a  thousand. 

Separate  exciting  I  think  will  be  found  to  give  the  eas- 
iest handling  of  dynamos,  and  also  has  the  advantage  that 
as  long  as  the  alternators  each  have  their  independent 
rheostat,  the  regulation  of  the  exciting  current  regulates 
all  the  lights  with  very  little  trouble. 

For  small  stations  self-exciting  machines  have  their 
advantage  since  it  gives  less  actual  machines  to  look  after; 
but  I  doubt  whether  this  advantage  is  not  more  than  cov- 
ered by  the  fact  that  it  is  a  simple  matter  to  carry  a  spare 
armature  for  the  small  exciter,  which  can  be  slipped  out  in 
a  few  minutes,  rather  than  to  have  to  change  the  heavy 
armature  of  an  alternator  because  of  some  slight  trouble 
with  its  exciting  coils  or  commutator. 

While  alternating  current  dynamos  are  best  run  separate- 
ly, and  the  need  of  synchronizing  is  not  often  felt,  when 
it  is  wanted  it  is  wanted  badly,  and  it  is  a  good  plan  to 
carefully  speed  all  machines  and  engines  so  that  they  will 
all  run  at  one  speed  when  light,  and  at  a  certain  increased 
speed  when  loaded.  This  can  generally  be  done  with  sep- 
arate engines  by  changing  the  governors,  and  where  shaft- 
ing is  used,  by  slight  changes  in  pulley  diameters,  and  this 
will  enable  the  dynamos  to  be  run  together  if  required,  with 
as  little  trouble  or  danger  as  may  be. 

The  keeping  of  a  careful  log  in  boiler,  engine  and  dy- 
namo rooms  I  need  hardly  refer  to;  for  some  years  now  in 
the  larger  and  better  equipped  stations  it  has  been  custom- 
ery  to  weigh  the  coal  used  under  the  boilers  and  to  keep 
an  hourly  or  half-hourly  record  of  the  load  upon  each  dy- 
namo and  feeder.  Xow,  that  reliable  meters  can  be  had 
for  use  on  high  tension  circuits,  I  think  it  would  be  a  mat- 
ter of  the  greatest  importance  to  have  one  of  these  meters 
placed  in  the  circuit  of  each  separate  feeder,  since  by  that 
means  we  are  enabled  to  check  up  the  differences  between 
the  amount  of  current  furnished  to  the  feeder  at  the  station 
each  month,  and  the  amount  of  current  which  is  charged 
to  the  various  customers  on  that  same  feeder.  There  is 
nothing  more  than  the  station  meter  of  the  Gas  company 
and  its  value  as  a  means  of  detecting  leakage  on  the  lines, 
whether  from  bad  insulation  or  from  theft  of  current,  can- 
not be  overestimated. 

One  point  we  must  always  keep  clear  before  us  and  that  is 
as  long  as  the  contract  condition  of  selling  light  existed, 
the  cost  of  making  this  light  did  not  bear  so  unvariableand 
fixed  a  value  with  reference  to  the  profits  of  the  station  as 
it  does  where  a  meter  was  used. 

With  the  contract  system  there  might  be  many  contracts 
made  for  the  use  of  a  certain  amount  of  light,  which  amount 
of  light  would  not  be  used,  resulting  in  a  direct  profit  to 
the  company,  which  in  such  cases  received  money  for 
what  it  did  not  furnish,  but  with  the  meter  system  the  only 
receipts  of  the  company  are  for  the  current  which  is  delivered 
to  the  customer  and  the  difference  in  the  price  charged  to 
the  customer  per  watt-hour  and  the  cost  of  producing  this 
current  per  watt-hour,  is  the  measure  of  success  or  fail- 
ure. 

It  is,  I  suppose,  hardly  necessary  to  refer  to  the  advan- 
tages of  keeping  careful  records  of  dynamos  and  converters 
and  all  repairs  to  them.  The  advantage  of  such  a  system 
of  records  can  only  be  appreciated  bv  those  who  have  used 
it.  There  are  certain  classes  of  machines  in  which  arma- 
tures will  last  without  giving  a  sign  of  trouble  for  from  2 
to  3  years,  and  then  one  coil  after  another  will  commence 
giving  out.  It  may  be  found  that  when  a  machine  has 
been  running  for  perhaps  a  few  months  and  a  coil  gives 
away,  that  this  coil  may  have  given  out  from  some  local 
defect  or  injury  in  itself,  and  it  will  be  worth  while  to  re- 
pair only  this  coil.  On  the  other  hand,  if  at  the  end  of 
four  years  a  coil  gives  out,  and  then  a  month  or  two  later 
another  coil,  it  may  pay  belter  to  rewind  the  whole  armature 
rather  than  to  do  any  patching,  since  the  chances  arc  that 
the  whole  armature  is  weakened  and  will  keep  on  breaking 
down  until  the  whole  has  been  rewound  anyhow.  The 
same  with  converters,  there  will  occasionally  be  found  a 
converter  which  is  always  in  trouble.  It  may  keep  blow- 
ing fuses  or  burning  out  switchboards  continuously,  and 
in  a  sliort  time  the  extra  cost  of  taking  care  of  it  would 
soon  amount  to  more  than  a  complete  repair. 

I  do  not  mean  to  include  in  the  regular  repair  book  such 
small  items  as  the  placing  of  fuses;  but  it  is  astonishing 
how  much  can  be  learned  about  converters  by  persistently 
following  them  up.  The  meters  which  are  now  in  general 
use  cannot  be  too  carefully  watchett.  There  are  numerous 
little  troubles  which  arise  with  them  chielly  from  poor 
contacts  and  dust.  By  keeping  a  careful  record  of  the 
readings  of  each  meter  from  month  to  month  a  great   deal 
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may  be  learned  about  them,  and   some  of  the   apparently 
unaccountable  changes  in  their  records  traced  up. 

Among  some  of  the  minor  points  which  must  be  looked 
out  for  are  first  to  see  that  spiders  and  insects  do  not  get 
into  them  and  stop  their  motion,  and,  secondly,  that  the 
growth  of  electrical  knowledge  among  the  customers  does 
not  tend  to  make  them  try  to  beat  the  meter.  We  have 
found  cases  where  this  was  done  by  driUiog  a  very  fine 
hole  in  the  case  of  the  meter  and  dropping  into  it  a  fine 
wire  which  should  touch  the  vanes  and  so  stop  the  meter 
recording,  this  being  done  for  perhaps  two  weeks  in  the 
month,  so  as  not  to  arouse  suspicion  by  a  total  cessaiion 
of  the  record,  while  at  the  same  time  allowing  a  wide  inter- 
val of  time  during  which  the  meter  inspector  might  call 
without  detecting  the  presence  of  this  wire. 

The  short-circuiting  of  a  meter  has  been  practiced  to 
some  extent,  but  this  can  usually  be  guarded  against  by 
running  both  wires  to  the  meter  under  moldings, 
which  as  a  rule  the  customer  does  not  care  to  meddle  with. 
In  one  type  of  meter  we  have  seen  large  pieces  of  iron 
placed  beside  it  to  interfere  with  its  record,  and  this  will 
affect  ,1  believe,  almost  any  mechanical  meter.  The  elec- 
tric meter  being  as  a  rule  placed  like  its  cousin  the  gas 
meter  in  the  darkest  and  most  inaccessible  spot  in  the 
building,  is  not  always  easy  to  keep  closely  watched,  but  if 
it  is  a  few  good  examples  will  often  do  away  with  a  large 
measure  of  the  trouble. 

To  take  up  the  second  great  branch  of  my  subject,  that 
of  the  "Outside  Distribution,"  let  us  return  to  the  point 
where  we  spoke  of  the  importance  of  outlining  the  plan 
and  lay-out  of  the  circuits,  in  connection  with  the  decision 
as  to  the  size  of  a  unit  dynamo. 

For  the  outside  distribution,  the  first  point  that  we  have 
to  consider  is  the  question  as  to  whether  the  wires  are  to 
run  overhead  or  underground.  Without  expressing  any 
preference  for  one  or  the  other  I  would  mention  a  few 
points  in  each  which  should  be  most  carefully  looked  after 
before  deciding  upon  the  use  of  either.  If  underground  work 
be  possible,  what  advantage  do  we  gain  by  its  use?  We 
may  say  that  we  practically  get  rid  of  all  the  trouble  connect- 
ed with  storms  and  fire  and  other  incidents  of  like  nature. 
We  also  remove  a  great  deal  of  public  clamor  against  the  use 
of  electricity,  and  we  avoid  the  annoying  interruption  to  work 
which  goes  on  from  the  mere  fact  that  our  operations  have  to 
be  conducted  in  full  sight  on  the  public  streets.  We  also, 
to  a  certain  extent,  get  a  kind  of  claim  upon  premises 
where  the  current  has  been  introduced  undergound,  since, 
as  a  rule,  the  connections  are  not  visible  from  the  outside; 
and  when  the  current  has  been  cut  off  we  are  not  required 
to  remove  them  as  is  often  the  case  with  overhead  wires. 
All  things  considered,  the  maintenance  of  underground 
cables  would  probably  be  less  than  that  of  overhead 
wires,  providing  that  the  fixed  charges  due  to  the  enor- 
mously increased  cost  be  left  out,  since  accidents  to  over- 
head lines  generally  occur  together,  from  storms,  etc., 
compelling  the  carrying  of  a  larger  force  of  wiremen,  or  a 
proportionatelv  longer  time  to  make  repairs. 

The  greatest  disadvantages  of  underground  wires  are 
undoubtedly  the  uncertainty  as  to  their  life,  both  from 
want  of  experience  and  from  ignorance  of  the  exact 
causes  which  lead  to  their  destruction;  and  also  that  their 
enormous  first  cost  raises  the  cost  of  the  production  of  the 
electric  light  to  a  point  which  compels  us  to  charge  the 
public  more  for  their  light  than  they  are  inclined  to  give, 
which  fact  in  many  cases  actually  prohibits  its  introduc- 
tion. A  very  peculiar  series  of  phenomena  is  introduced 
when  wires  are  placed  underground  in  such  close  proxim- 
ity to  one  another,  as  they  necessarily  must,  where  a  large 
number  are  run  in  conduits  together,  and  these  results 
are  not  very  well  understood  so  far  even  by  those  who 
have  had  the  most  experience  with  them.  I  may  cite  as 
an  instance  of  this,  the  effect  which  has  been  observed  in 
Mr.  Ferranti's  10,000  volt  mains  from  the  Deptford  Sta- 
tion, where  the  electromotive  force  at  the  London  end  is 
higher  than  that  at  the  generating  station.  There  seems 
to  be  some  doubt  as  to  what  causes  this  condition,  and  so 
far  some  controversy  over  it.  though  it  would  appear  from 
recent  utterances  to  be  fairly  well  proved  that  it  is  due  to 
static  capacity.  One  thing  seems  certain  that  a  similar  ef- 
fect has  been  observed  on  some  overhead  lines;  but  in  the 
latter  case  it  has  been  sufficient  to  interfere  with  good 
running. 

If  the  overhead  system  be  determined  upon,  nothing 
but  the  very  best  construction  should  be  used.  It 
must  not  be  forgotten  that  the  majority  of  accidents 
which  have  occurred  from  overhead  wires  have  nearly  all 
been  caused  by  poor  construction.  I  do  not  think  I  am 
far  wrong  if  I  say  that  all  accidents  which  have  occurred 
to  others  than  employes  of  the  companies  have  been 
caused  either  by  poor  construction  or  gross  carelessness  on 
the  part  of  those  injured.  With  employes  the  case  is 
somewhat  different.  Undoubtedly  many  have  been  killed 
by  their  ov.'n  carelessness,  but  there  is  a  certain  class  of 
accidents  which  occur  to  the  most  skilled  men  and  under 
the  most  extraordinary  conditions,  which  must  be  put  down 
simply  as  true  "accidents,"  and  against  which  no  better 
provision  can  be  made  than  by  careful  construction  and 
inspection. 

I  think  if  I  detail  the  method  which  was  followed  in 
laying  out  the  feeders  for  a  large  central  station  a  modi- 
fication of  this  will  be  probably  found  in  most  cases. 

The  bulk  of  the  lighting  was  expected  to  be  on  two 
main  streets  of  the  town  running  parallel  with  one  another 
on  a  long  curve  for  about  a  mile  and  a  half,  and  the  cen- 
tral station  was  located  about  halfway  between  the  center 
and  end  of  the  line,  and  about  one-half  mile  distant  from 
the  nearest  of  the  two  streets.  There  were  dve  cross 
streets  available  running  from  the  central  station  In 
almost  a  straight  line  to  different  points  of  the 
main  lighting  district,  and  the  question  was  raised  an  lo 
which  would  be  the  be^t  to  ut-c  for  running  the  main 
fcederc.  Approximate  calculallonft  Khowed  that  the  full 
load  of  the  largest  machine  proposed,  3,oco  lights,  could 
be  carried  bctwtcn  any  two  of  these  cross  strectH  or 
feeder  junctions  with  the  maximum  drop  propohcd,  if 
No.  3  wire  were  used  for  the   mains.     It  was   therefore 


decided  to  use  a  No.  3  wire  continuous  from  end  lo  end 
for  the  mains  lo  start  with,  proper  arrangement  being 
made  lo  cut  this  main  into  sections  as  fast  as  the  load 
should  increase  so  as  to  render  the  splitting' up  of  the 
load  on  to  one  or  more  machines  necessary. 

To  determine  the  size  of  feeders  the  only  point  raised 
was  as  to  which  was  the  heaviest  wire  which  could  be  run 
upon  poles,  and  handled  easilv.  It  was  determined  that 
No.  o  Brown  &  Sharpe  would  best  fill  the  conditions, 
and  five  lines  of  No.  o  Brown  &  Sharpe  wire,  one  on 
each  street,  were  run  up  and  tapped  into  the  mains  at 
the  junctions  of  both  streets.  The  maximum  number 
of  amperes  that  could  be  carried  by  each  feeder  with 
two  per  cent,  loss  was  then  calculated  and  marked  on 
the  feeder  at  the  switch-board  and  on  the  plans,  thus: 
No.  I  feeder  being  the  longest  would  only  carry  22  am- 
peres; No,  2  feeder  would  carry  40  amperes;  No.  3 
feeder  would  carry  So  amperes;  No.  4  feeder  would  carry 
65  amperes,  and  No.  5  feeder  would  carry  30  amperes. 
These  would  all  run  to  one  switch-board,  and  as  soon 
as  the  ammeter  on  any  one  of  these  feeders  showed 
that  the  maximum  load  during  the  night's  run  reached 
its  liinit  a  second  No.  o  wire  would  be  run  on  this  pole 
line  and  multiplied  wiih  the  first,  doubling  the  capacity 
of  the  feeder  at  once.  In  the  same  way  as  long  as  the 
total  load  on  all  the  feeders  did  not  reach  above  the  first 
3,000  li  jht  machine  installed,  the  mains  were  left  contin- 
uous; but  as  soon  as  this  limit  was  reached  the  mains 
were  cut  at  such  a  point  as  lo  about  divide  the  load  into 
two  parts,  and  two  machines  were  started. 

This  prod[i  ess  will  be  kept  up  indefinitely,  the  feeders 
being  always  kept  below  t^o  per  cent,  loss,  and  the 
mains  cut  to  accommodate  the  unit  of  3,000  lights  of 
dynamo  capacity. 

The  feeder  which  had  the  smallest  available  load,  No. 
I  carrying  22  amperes,  happens  to  be  the  feeder  which 
runs  to  the  district  w  here  the  fewest  lights  are  expected, 
and  in  all  probability  will  never  be  doubled  up,  the  dis- 
trict being  thinly  populated  and  with  no  immediate 
prospect  of  its  being  built  up  very  much. 

In  this  plant  another  detail  was  introduced  of  making 
the  breaks  in  the  mains  by  means  of  switches,  so  that  in 
the  event  of  a  break-down  of  a  feeder  line  the  closing 
of  these  switches  would  enable  the  lights  to  be  taken 
care  of  by  the  machine  on  either  side. 

The  plan  in  fact  makes  the  whole  system  of  mains 
one  large  switch-board,  allowing  for  the  transfer  of 
lights  up  and  down  the  line  among  the  different  sec- 
tions. 

In  laying  out  long  feeders  try  and  keep  those  which 
belong  to  different  circuits  as  far  apart  as  possible,  since 
wires  which  run  parallel  with  each  oiher  for  long  dis- 
tances will  cause  interference,  especially  if  the  voltage 
of  one  circuit  be  considerably  higher  than  that  of  the 
other,  and  still  more  if  the  static  capacity  of  one  be 
much  larger.  In  pulling  in  new  lines  be  very  careful 
to  avoid  Ihe  effects  of  induction  from  live  circuits  which 
sometimes  rises  to  an  unexpected  degree,  I  have  known 
ofa  case  where  men  received  a  heavy  enough  shock  lo 
throw  them  down  in  taking  hold  of  the  bare  end  of  a 
wire  totally  disconnected  in  every  way  from  the  circuit, 
but  which  ran  parallel  for  about  a  half  mile  with  a  i,cxx> 
volt  feeder.  Had  these  men  been  handling  a  bare  end 
on  an  iron  pole  Ihey  might  have  received  shock  enough 
to  throw  thein  down,  and  injure  them  seriously  from 
the  fall,  when  we  should  have  had  another  "mysterious 
accident"  with  electricity.  In  placing  converter?, 
while  in  many  cases  they  can  be  placed  \vilh  perfect 
safety  inside  of  buildings,  they  can  generally  be  placed 
outside  in  positions  where  they  can  be  got  at  easily  for 
re-fusing,  and  without  disfiguring  the  buildings  to  any 
extent.  A  very  good  rule  is  to  allow  no  porcelain  insu- 
lators on  out-door  work;  nothing  but  glass  put  on  iron 
brackets  so  made  that  the  glass  can  always  stand  up- 
right to  prevent  filling  with  water.  No  loops  should  be 
allowed  to  be  cut  in  on  the  circuits  between  poles,  but 
all  connections  should  bj  made  at  a  pole.  And  in  the 
case  of  converters  placed  inside  buildings,  a  doutjle  pole 
switch  should  be  placed  at  this  point,  though  I  >hould 
not  think  it  absolutely  necessary  in  the  case  of  convert- 
ers placed  outside  of  buildings. 

Run  converters  separately  as  much  as  possible,  and 
if  it  is  absolutely  necessary  lo  run  them  in  multiple  arc 
keep  a  close  watch  upon  the  fuses,  since  when  run  in 
this  way  converters  have  a  trick  of  blowing  fuses  with- 
out any  apparent  cause.  Never  change  a  high  tension 
fuse. 

When  converters  are  brought  back  lo  the  station  for 
storage  they  should  be  kept  in  a  warm,  dry  room  lo 
prevent  the  condensation  of  moisture  on  the  interior  of 
the  cases,  which  will  damage  them  (juicker  than  leav- 
ing them  in  service  out  of  doors. 

It  must  not  be  (orgolten  that  the  thoroughly  sound 
over-head  construction  is  the  strongest  argument  which 
can  be  advanced  to-day  against  companies  being  com- 
pelled to  spend  large  sums  of  money  on  underground 
work.  I  have  been  so  much  interested  in  the  pole  line 
work  done  in  this  city  that  I  have  examined  it  wiili  some 
little  care,  and  I  find  some  points  that  surprise  me, 
though  I  was  well  aware  tliat  their  construction  was  of 
the  best,  and  I  relate  some  ot  lliese  point'*  for  your  con. 
sidcrallon.  All  new  poles  are  made  of  sawed  yellow 
pine,  tarred  where  sunk  in  the  ground,  and  painted 
above  it;  no  less  than  tight  inches  equare  being  used 
anywhere  and  the  majority  bL-ing  ten  and  twelve. 

The  cross  arms  are  not  only  heavy  in  themselves  but 
are  rendered  even  more  so  by  the  kind  of  pins  used. 
These  are  not  of  wood,  but  are  made  by  placing  a  large 
holt  wlih  its  head  In  the  glass  insulalor  and  cementing 
it  in  solid  with  plaster  of  paris;  these  lag  bolls  being 
then  screwed  directly  into  the  cross  arm,  avoiding  the 
weakening  of  llie  arm  by  large  holes  bored  inlo  it  and 
doing  away  with  snapping  pins. 

All  new  wire  strung  Is  of  higli  grade  insulation,  and 
all  low  grade  wires  wherever  taken  down  are  re-insu- 
lated with  high  grade  Iniulatlon  before  being  replaced. 


All  joints  in  the  line  are  soldered,  and  nothing  but  iron 
brackets  and  glass  insulators  allowed  for  outside  work. 
Not  only  have  the  iron  brackets  been  made  for  all  situ- 
ations, but  they  have  been  made  in  pairs  so  that  the  lead- 
ing wires  shall  always  be  kept  a  uniform  distance  apart, 
which  adds  enormously  lo  the  trim  and  workmanlike 
appearance  of  the  lines.  [  think  all  will  agree  with  me 
that  those  who  are  willing  to  spend  ihe  enormous  sums 
that  such  work  costs  have  established  a  right  lo  ask  that 
they  be  not  expected  to  do  anything  in  the  way  of  un- 
derground work  until  underground  work  has  been  dem- 
onstrated as  successful  in  every  way  as  the  work  that 
they  have  done  here;  and  more  than  this,  that  such  un- 
derground work  shall  possess  decided  advantages  to 
compensate  tor  the  increased  difficulty  of  locating  and 
correcting  trouble  in  which  respect  the  overhead  line 
is  undoubtedly  far  superior. 

If  mun'cipalities  wish  lo  pi  ice  themselves  in  the  front 
rank  of  progress,  and  at  the  same  .  time  encourage  local 
industiies  let  them  rather  expend  their  energies  in  in- 
sisting en  and  compelling  the  proper  carrying  out  of 
well-tested  methods  of  construction  rather  than  in  de- 
manding that  untried  principles  and  methods  be  experi- 
mented with  often  under  conditions  which  preclude 
their  success. 

Discussion. 

Dr.  Mason:  You  refer  to  the  practice  in  Great 
Britain.  I  remember  Mr.  Musgrave  told  me  he  would 
not  permit  them  to  be  outside  of  the  building. 

Mr.  Sxlith:  There  is  one  reason  for  that.  I  was 
very  much  surprised  in  reading  over  some  of  the  Board 
of  Trade  rules  m  England,  that  converters  must  be  in- 
closed in  a  tight  wooden  case  or  tight  iron  case,  or  some- 
thing of  that  kind,  and  we  now  find  that  the  English 
practice  is  not  to  put  the  converter,  as  sold  by  the  com- 
pany, in  an  iron  shell.  In  the  Ferranti  converter,  as 
Mr,  Haskins  has  de  cribed  it,  it  would  appear,  the  lam- 
inated iron  is  exposed  except  when  the  converter  is 
specially  inclosed.  Now,  all  the  converters  I  have  seen 
of  American  manufacture  have  had  that  outside  shell 
entirely  separated  from  the  laminated  iron  and  forming 
no  part  of  Ihe  electrical  tquipment  of  the  converter,  but 
simply  a  mechanical  protection  outside.  The  water 
would  very  soon  destroy  the  European  conveiters  with- 
out that  outside  cae. 

Dr.  M.\son;  I  would  like  to  know  from  Mr.  Has- 
kins whether  they  have  had  any  case  of  serious  trouble 
with  their  me. hod  of  installation  in  Great  Britain,  that 
is,  putting  the  converters  in  buildings.  I  could  not  see 
that  any  special  method  was  used  as  to  placing  them. 
I  found  them  up  stairs  in  the  cupola,  down  stairs  in  the 
cellar,  in  enlries — wherever  it  seemtd  most  convenient 
to  place  them.  Almost  everywhere,  except  in  Phila- 
delphia, it  is  forbidden  that  they  should  be  inside  any 
building, 

Mr.  Haskixs:  To  my  knowledge,  there  has  been  no 
trouble  whatever  with  Iranformers  in  buildings.  I  think 
our  prac  ice  was  almost  invariably  to  put  the  transformer 
in  the  cellar,  which  does  not  seem  like  a  very  favorable 
place.  As  Mr.  Smith  hus  said,  the  Ferranti  trans- 
former is  not  entirely  inclosed.  About  two-thirds 
of  the  lamination  is  inclosed.  But  the  internal  insula- 
tion of  the  transfonner  is  very  perfect  and  the  wiring 
has  lobe  according  to  the  regulations. 

Dr.  Mason:  If  there  has  never  been  any  trouble 
fiom  a  transformer  in  a  building  in  one  city,  I  cannot 
quite  understand  why  Ihey  should  be  absoUileiy  forbid- 
den elsewhere. 

Tke  President:  When  we  first  introduced  the  sys- 
tem here  we  had  a  long  talk  with  Captain  Brophy  about 
it.  He  was  the  supreme  power.  He  said  there  was  no 
reason  why  the  converter  should  not  be  put  in  buildings, 
and  yet  he  did  foibid  i',  and  his  only  reason  was  that, 
with  tlie  converter  woiking  warm  some  of  the  insulation 
might  smoke  a  lillle  bit  and  some  one  might  cry  fire,  pull 
the  fire  alarm  and  call  out  the  department.  I  believe  we 
have  lost  one  converter  only  in  the  hundred  we  have 
up  here  in  town.     It  was  mechanically  defective. 

Mr.  y.Mini:  We  have  been  accustomed  lor  some 
years  lo  regard  slate  as  the  best  material  for  switches, 
elc,  but  within  a  short  time  I  have  had  an  annoying  ac- 
cident owing  lo  the  presence  of  mineral  in  the  tlate.  I 
find  that  the  pure  white  Italian  marble  can  be  had  in 
blocks  without  any  mineral  in  il  whatever,  and  it  seems 
to  me  as  though  that  would  be  the  only  substance  that 
could  be  thoroughly  depended  on.  But  that  will,  of 
course,  be  tiuile  expensive.  For  that  reason  I  some- 
what favor  pulling  all  switches  and  cut-outs  and  work 
of  that  kind  on  marble  or  porcelain  bases,  but  making 
the  switch-board  itself  of  wood  and  allowing  no  wires  to 
be  clamped  directly  lo  it — keeping  everything  off  the 
switch-board  two  or  three  inches.  An  air-space  of  three 
or  four  inches  will  protect  your  board  pretty  thoroughly 
against  fire.  With  a  board  of  thai  kind,  if  there  were 
danger  of  catching  fire  I  would  not  hesitale  to  lurn  tlie 
hose  on  it. 

Dtt.  Mason:  Did  I  understand  Mr.  Smith  lo  say 
that  on  a  switch-board  he  would  use  none  but  an  abso- 
lute water-proof  insulalion? 

Mk  Smith:  No,  sir,  I  said  nothing  about  that.  I 
want  an  insulation  that  will  not  carry  lire.  Underwrit- 
ers' wire  has  been  vary  good  tor  switch-boards  for  that 
reason,  and  It  has  been  reasonably  safe  for  men,  because 
the  switch-board  is  generally  in  the  driest  part  of  the 
station.  Underwriters'  wire,  however,  is  not  by  nny 
means  what  we  ought  to  have.  It  is  purely  a  inake- 
shifi.  But  we  do  want  for  switcli-bonrds  wire  which 
will  not  carry  llame,  which  cannot  be  set  on  fire  either 
bv  the  heal  of  the  copper  in  it  or  by  llames  striking  it 
from  the  oulside.  On  a  live  switch-board  you  have  got 
to  go  in  among  the  wires,  and  to  lake  some  risks.  We 
want  to  make  those  risks  as  small  as  we  can. 

Mr.  DicCami':  Mr.  Smith's  paper  is,  in  my  judg- 
ment, the  Ideal  paper  for  this  organization.  A  great 
many  members  of  this  association  will  be  better  qualified 
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to  discuss  it  after  having  read  it  carefully,  taking  it  up 
point  by  point,  than  they  are  at  present.  I  would  sug- 
gest that  Mr.  Smith's  paper  be  put  on  the  list  for  dis- 
cussion at  our  next  meeting  in  the  shape  of  unfinished 
business,  if  you  choose. 

Mr.  Francisco:  This  paper  alone  ought  to  induce 
every  central  station  man  in  the  United  States  to  join 
this  association  and  come  in  here  and  get  these  practical 
points.  I  know  of  several  stations  that  have  been  lab- 
oring and  spending  hundreds  and  thousands  of  dollars 
to  overcome  the  very  faults  that  he  has  pointed  out 
here. 

When  I  was  engaged  in  getting  informalionin  regard 
to  municipal  ownerships  for  the  paper  which  I  read  at 
Cape  May,  I  spent  a  great  deal  of  time  in  looking  up 
central  stations.  I  traveled  from  Maine  to  Colorado, 
from  Washington  Territory  to  the  Gulf  of  Mexico,  and 
examined  almost  every  station  in  that  circuit.  Without 
wishing  to  compliment  our  President  too  much,  I  must 
say  that  not  one  single  station  have  I  visited  that  I 
thought  compared  with  the  Narragansett  station  of 
Providence,  taking  everything  into  consideration.  In 
the  first  place,  it  is  substantial.  It  is  based  upon  a  right 
principle  of  extension,  that  is,  of  extending  the  business 
indefinitely  almost.  It  is  al:-o  constructed  upon  eco- 
nomical principle?, which  is  a  very  important  thing  in  our 
business.  I  fully  concur  in  what  has  been  said  in  regard 
to  the  pole  lines. 

Upon  molion  of  Mr.  De  Camp,  the  formal  discussion 
of  Mr.  Smith's  paper  was  laid  over  until  the  next  meet- 
ing of  the  associaiion,  and  Mr  Law  was  requested  to 
put  in  writing  the  views  which  he  otherwise  would  offer 
in  opening  the  discussion. 

Mr.  S-mith:  I  would  like  to  make  an  addition  to 
my  paper.  I  wish  to  say  that  if  there  is  any  city  in 
this  country  that  has  done  more  to  damage  the  electric 
light  business  than  any  other,  it  has  been  New  York.  I 
also  wish  to  say  that  about  one  year  ago  in  walking  up 
Broadway  I  saw  a  converter  of  well-known  make  placed 
on  the  exterior  of  a  building — laid  upon  its  back  on  one 
of  those  wide  window  sills  in  a  building  where  the  base- 
ment was  used  as  a  business  office.  The  wires  from 
the  secondary  of  the  converter  ran  down  through  a  rub- 
ber tube  without  any  tape,  underneath  and  into  the 
basement.  The  primaries  were  connected  to  the  main 
line  with  wire  that  looked  to  he  of  a  very  inferior 
weather  proof  line  wire  tape  and  the  tape  over  those 
joints  was  hanging  in  strips.  Right  by  this  converter 
was  an  iron  stairway  reaching  to  the  first  floor  of  the 
main  building  and  any  one  could  stand  on  that  stoop  and 
put  his  hand  on  the  converter.  After  we  had  all  this 
experience  in  New  York  and  the  fearful  cutting  of  the 
wires,  I  naturally  supposed  that  that  would  be  one  of  the 
first  converters  to  be  swept  a'way.  Not  two  months  ago 
I  walk°d  up  Broadway  and  that  converter  was  there  still. 
No  rules  you  can  make  as  to  putting  converters  inside 
and  outside  of  buildings  will  make  them  safe  when  such 
criminal  recklessness  as  that  is  indulged  in. 

Mr.  Seely;  I  desire  to  say  that  I  am  not  connected 
with  any  electric  light  company  in  New  York.  I  also 
desire  to  say  that  in  N&jv  York  city  they  have  a  Board 
of  Fire  Underwriters,  inspectors,  a  city  electrician  and 
all  of  the  luxuries  pertaining  to  first-class  construction. 
Mr.  Smith  has  described  it.  That  is  why  I  insist  on 
these  gentlemen  formulating  rules  so  that  we  shall  know 
exactly  what  to  do  and  l-ow  it  shall  be  done. 

The  President:  The  next  paper  is  on  Mutual 
Insurance  of  Accounts,  by  Frederick  A.  C.  Perrine. 

Mr.  Perrine:  I  must  explain  the  incompleteness, 
if  not  the  inaccurracy,  of  this-paper  by  the  fact  that  the 
idea  was  conceived  not  very  long  ago  and  has  been 
worked  up  as  thoroughly  as  I  cou'd  do  it  without  very 
extensive  reading.  As  you  all  remember,  the  Baring 
Brothers  of  London,  tried  to  float  the  Argentine  cerlfi- 
cates  and  failing  in  doing  that,  they  came  back  so  heavily 
on  the  Bank  of  England  that  the  reserve  of  gold  dimin- 
ished and  a  panic  was  only  averted  by  the  loan  of  gold 
from  the  other  governments.  In  this  country  the 
American  certificates  owned  abroad  were  sent  here  in 
such  quantities  that  in  the  face  of  the  shaken  confidence 
our  people  did  not  have  the  ready  money  to  buy  them 
up.  At  the  same  time  the  reserves  of  gold  were  with- 
drawn from  the  bank.  Every  one  seemed  to  want  to 
get  in  his  own  money  and  confidence  was  more  and 
more  Bhaken,  Soon  after  that  the  Clearing  House  of 
New  York  issued  certificates  which  merely  amounted 
to  saying  that  we  believed  that  we  were  safe,  and  those 
certificates  in  the  event  of  actual  failure  of  the  Clearing 
House  would  have  amounted  to  nothing,  but  the  banks 
were  going  to  support  each  oilier.  Shortly  after  that 
Edward  Atkinson  proposed  at  a  meeting  of  the  Boot  & 
Shoe  club  in  Boston  that  this  principle  should  be  ap- 
plied to  general  life;  that  the  money  should  not  be  essen- 
tially a  gold  value;  that  is  the  currency  of  the  country 
should  not  be  gold  but  the  currency  of  the  country 
should  be  clearing  house  certificates  payable  on  demand 
in  gold,  and  that  the  gold  of  the  country  should  be  kept 
in  the  bank  reserved  until  such  a  lime  as  it  would  be 
demanded  and  paid  oul.  in  that  way,  lie  says  the  cur- 
rency will  be  ample  for  the  volume  of  business  in  tlie 
country  and  the  gold  reserved  in  the  bank,  amounting 
to  $600,000,000,  would  be  ample  for  carrying  on  the 
business.  At  present  we  are  attempting  to  carry  on 
the  business  with  that  $600,000,000  scattered  all  over. 
Thinking  of  his  paper  I  conceived  the  idea  which  1 
wished  to  present. 

Mutual  Insurance  oif  Accounts, 

HV  FREDERIC  A.  C.  PERRINE,  D.  SC. 

The  recent  financial  crisis  has  been  happily  passed  in  a 
manner  never  before  attempted  or  imagined  in  the  history 
of  business  or  lianking.  At  any  moment  one  of  our  sensa- 
tion-lovinj;  ncwspajiers,  willing  to  h:mdle  fire,  might  have 
precipitated  the  whole  country  into  financial  ruin,  by  per- 
sistently teaching  fear  and  liquidation,  but,  taking  as  they 


did,  an  optimistic  view,  they  did   not  check  the  new  force 
in  banking,  mutual  support. 

It  may  be  objected  to  the  use  of  the  term  new  force,  that 
"mutual  support"  is  the  very  underlying  principle  of  bank- 
ing as  it  has  always  been  practiced,  but  its  application  in 
approaching  times  of  panic  is  almost  new  enough  to  be 
called  a  discovery.  Mutual  confidenee  in  ordinary  times 
is  but  the  belief  that  any  one.  when  individually  called 
upon,  can  at  any  time  meet  his  current  obligations,  but  the 
principle  applied  by  the  bankers  of  Europe  and  by  our  New 
York  clearing-house,  is  essentially  the  belief  in  the  solvency 
of  the  country,  or  the  world  as  a  whole.  Two  forces  tended 
to  bring  about  this  happy  result,  one  acting  here  and  the 
other  abroad. 

In  Europe  the  Barings  were  not  the  only  bankers  heavily 
involved  in  South  American  securities.  They,  indeed, 
were  the  heaviest  holders  in  Argentines,  and  had  taken  the 
initiative  in  attempting  to  float  them,  but  failing  in  this, the 
load  became  too  heavy  for  their  individual  shoulders,  and 
their  fellows  were  ready  enough  to  give  them  aid  which 
would  also  protect  the  smaller  holders,  in  which  number 
is  included  all  except  one  or  two  of  the  great  bankers. 

Six  months  or  more  ago,  the  possibility  of  a  crisis  had  been 
foreseen  by  our  bankers,  some  of  whom  are  intimately  con- 
nected with  South  American  affairs.  By  them  it  was 
known  where  lay  the  greatest  financial  dangers,  and  that 
these  dangers  concerned  us  only  indirectly,  through  our 
speculative  markets,  rather  than  through  the  ordinary  chan- 
nels of  business.  When  the  crash  came,  and  the  worst 
was  averted  by  the  ready  loan  of  gold  abroad,  our  clearing- 
house feeling  that  a  lack  of  confidence  was  the  one  danger- 
ous element,  ventured  upon  the  experiment  of  the  issue  of 
a  new  form  of  currency,  namely,  the  clearing  bouse  certifi- 
cates. 

Now  that  the  air  is  clearing  and  we  look  about  us,  we 
find  among  the  most  sensitive  lines  of  business  the 
industry  of  electric  lighting.  Very  few  of  the  companies 
are  thoroughly  on  their  feet  as  regards  ready  cash,  being 
but  young,  and  spending  their  earnings  in  necessary  ex- 
tensions; almost  none  aie  individual  concerns,  the  majority 
being  stock  companies;  and  as  a  consequence,  feeling  im- 
mediately the  waves  of  the  market.  Many,  noticeably  the 
electric  railroads,  were  in  the  midst  of  initiative  construc- 
tions, and  just  about  to  float  their  bonds;  but  we  can 
proudly  say  that  nearly  all  were,  and  are.  looked  upon  as 
successful  business  ventures,  safe  enough  while  confidence 
lasts. 

These  considerations  have  led  to  the  thought  that,  with- 
out looking  to  outside  bankers  or  business  men,  the  elec- 
trical business  should  form  an  association  of  confidence, 
capable  of  rendering  them  independent  of  the  market  if 
not  even  a  stay  to  it  in  future  crises.  It  is  thus  that  we  see 
an  azsociation  of  confidence  used  by  the  bankers  of  the 
New  York  clearing  house,  and  following  inr.mediately  upon 
their  action,  the  timely  speech  of  Edward  Atkinson  before 
the  Boot  and  Shoe  Club  of  Boston,  proposing  its  continua- 
tion as  a  general  principle,  and  its  extension  to  the  needs 
of  everyday  life,  in  a  money  issued  by  the  clearing  houses, 
based  upon  the  stability  of  the  business  men  of  the  coun 
try,  and  backed  by  a  reserve  in  coin,  only  to  be  called  upon 
in  time  of  greatest  need.  In  the  course  of  his  speech,  to 
show  how  little  the  risk,  he  cites  the  fact  that,  in  his  ex- 
tended experience  of  business,  the  losses  through  bad  debts 
have  not  amounted  to  one-half  of  one  per  cent,  of  its  value; 
this  low  average,  I  believe,  has  hitherto  been  much  too 
high  applied,  to  the  electric  light  and  railroad  industries. 

If,  in  view  of  these  facts,  the  electrical  companies  would 
form  a  mutual  association  for  the  purpose  of  insuring 
their  accounts,  the  effect  would  be  that  of  increased  capital 
in  the  business,  relieving  their  creditors  of  much  of  their 
anxiety,  and  rendering  stable  the  stock  and  bonds  of  the 
associated  concerns.  The  risk  of  an  account  is  not  greater 
than  that  of  anything  else  for  which  insurance  is  granted; 
a  man's  life,  or  loss  by  fire,  for  instance,  while  resembling 
rather  the  latter  than  the  former.  It  is  a  calamity  which 
no  man  expects,  and  one  to  be  guarded  against  by  the  most 
strenuous  means.  The  loss,  stated  atove,  of  one-half  of 
one  per  cent,  as  incident  to  general  business,  includes  not 
only  the  losses  due  to  bad  management  and  dishonesty,  but 
also  the  failures  occasioned  by  these  very  times  of  weak 
faith,  against  which  this  plan  is  directed.  These  being 
eliminated,  the  business  losses  of  an  electrical  company 
could  be  reduced  to  a  minimum,  and  dividing  these  losses 
among  the  many,  would  make  them  a  burden  to  none,  while 
conferring  upon  all  the  benefit  of  a  practically  increased 
capita]  of  a  credit  money. 

In  detail,  the  plan  should  be  to  form  among  the  electrical 
companies,  a  mutual  assurance  society,  each  company 
pledging  individually  its  entire  capital  for  the  assurance  of 
all  accounts  outstanding  against  any  member,  for  which 
benefit  a  charge  should  be  made  covering  expenses  through 
administration  or  losses,  proportionate  to  either  the  capital 
involved,  or  services  rendered. 

The  assurance  of  the  account  could  be  efi'ected  in  one  of 
three  methods,  either  of  which  would  require  elaboration 
and  further  study.  First:  The  association  might  issue  a 
series  of  promissory  notes  payable  on  demand,  by  means 
of  which  accounts  could  be  settled,  and  which  could  be 
sold  to  various  companies  whose  notes  could  be  taken  in 
exchange;  this  would  involve  a  possibly  expensive  adminis- 
tration, and  considerable  ready  capital,  besides  being  prob- 
ably liable  to  a  tax  imposed  by  the  government  on  a  circu- 
lating medium. 

Secondly:  The  association  might,  without  inquiry,  insure 
all  accounts,  and  be  called  upon  on'y  to  adjust  in  case  of 
failure.  This  would  allow  the  greatest  opportunity  for  dis- 
honesty, and  make  it  extremely  difficult  for  tlie  association 
to  ascertain  at  any  time  its  liabilities,  except  by  a  compli- 
cated system  of  bookkeeping  involving  the  rigid  inspection 
of  the  books  of  the  insuring  companies. 

The  third,  whicli  appeals  to  one  as  being  the  simplest 
plan,  is  that  the  association  appear  as  an  indorser  on  notes 
or  an  insurer  for  accounts  when  called  upon  to  do  so  by 
any  member,  thus  taking  the  position  of   a  trust  company. 

In  the  case  of  any  one  of  the  insured  companies  becom- 
ing involved,   action    should    be   taken  by  the  association, 


depending  upon  the  contingent  circumstances;  in  the  case 
of  a  temporary  embarrassment  the  notes  should  be  paid  to 
the  holders  on  maturity,  and  the  company  carried  by  the 
association  till  such  a  time  as  it  could  discharge  its  obliga- 
tions. Were  mismanagement  apparent,  the  association 
should  have  the  power  to  enforce  a  more  economical  or 
honest  administration;  or  if,  finally  the  business  were  found 
necessarily  unprofitable,  the  creditors  should  be  paid  in 
full  and  the  company  be  closed  out  for  the  benefit  of  the 
association.  No  surrender  of  administration  is  contem- 
plated here  before  such  a  time  as  the  account  could  be 
shown  to  be  in  actual   danger. 

The  insurance  of  an  account  may  seem  on  first  considera- 
tion to  be  rather  a  startling  innovation  in  business  methods, 
but  I  believe  it  to  be  based  upon  a  firmer  and  more  rational 
foundation  than  the  insurance  against  loss  either  by  fire  or 
accident.  Both  of  the  latter  are  based  upon  a  system  of 
probabilities  in  which  the  insured  expects  his  policy  value 
to  be  greater  than  his  premiums,  and  the  success  of  the 
company  proves  it  not  to  be  true  in  the  long  run;  the  mu- 
tual insurance  of  an  account,  on  the  other  hand,  depends 
on  the  belief  that  all  the  accounts  will  be,  in  the  main, 
stable,  and  that  internal  faith  will  induce  a  greater  faith 
from  the  outside. 

The  objection  that  it  is  a  scheme  of  the  weak  companies 
to  be  supported  by  the  strong,  and  that  they  who  would 
offer  the  greatest  stability  would  not  enter  it,  is  answered 
in  two  ways:  in  the  first  place,  as  has  already  been  said, 
the  companies  involved  in  the  electrical  businesses  are  in 
almost  no  cases  individual  concerns,  and,  as  stock  compa- 
nies, are  subject  to  extraordinary  effects  of  bad  and  ex- 
pensive management  and  fluctuating  of  *he  market;  sec- 
ondly, they  are  none  of  them  so  solid  and  stable  as  to  be 
entirely  removed  from  fear  of  depression,  or  need  of  funds 
for  extension.  Again,  the  very  principle  involved  is  that, 
as  a  whole,  there  are  no  weak  companies  in  the  business, 
if  only  times  of  depression  be  avoided. 

To  the  objection  that  an  unlimited  liability  company 
would  be  avoided  by  all,  the  same  answers  would  be  offered, 
with  the  addition  of  pointing  to  the  Guarantee  and  Acci- 
dent Lloyds,  of  New  York,  and  Lloyds,  of  England,  as 
stable  examples  of  the  applicaticn  of  the  principle  to  ordi- 
nary insurance. 

The  initial  subscription  of  the  small  amount  of  a  few 
thousand  dollars  by  each  insurer,  would  be  the  capital 
needed,  its  only  use  being  to  meet  imperative  accounts 
while  the  administration  would  be  of  the  simplest,  requir- 
ing a  minimum  of  efficient  men  whose  services  would  be 
called  upon  to  adjust  irregularities  and  issue  insurance. 

The  scheme  is  offered  to  the  electrical  fraternity,  believt 
ing  that  by  it  the  best  interests  of  both  the  electric  Hgh 
and  railway  companies  and  the  supply  houses  will  be  pre- 
served, and  that  through  it  the  electrical  interests  will  not 
be  a  menace,  but  become  a  source  of  stability  to  the  finances 
of  the  country. 

Discussion. 

Mr.  De  Camp:  I  was  first  struck  by  the  title  of  the 
paper,  which  I  could  not  understand,  and  I  was  very 
forcibly  struck  and  astounded  by  the  suggestions  made. 
They  were  entirely  new.  I  had  not  the  honor  of  know- 
ing the  author  of  them,  but  I  feel  myself  safe  in  assum- 
ing that  he  never  had  to  manipulate  the  finances  of  an 
electric  light  station.  It  seems  to  me  that  it  did  not 
directly  apply  to  the  stations.  Bespeaks  of  history  when 
he  quotes  the  late  lamentable  experience  of  the  Barings. 
The  Argentine  Confederation  was  trying  to  do  what  the 
parent  companies  have  been  trying  to  do  for  the  last  two 
years — to  bite  oflf  more  than  they  could  chew.  There- 
fore, I  look  upon  anything  of  that  kind  with  suspicion. 
The  fact  is  that  the  central  station  lighting  companies 
need  no  protection  if  their  foundation  is  on  business 
principles.  I  do  not  take  it  to  be  the  province  of  this 
association,  or  any  other  association,  to  insure  against 
an  insufficiency  of  capital  in  any  business.  Referring 
back  to  the  late  troubles,  they  grew,  in  short,  out  of 
overtrading  in  various  directions,  If  there  has  been 
any  need  of  mutual  insurance  of  accounts  among  the 
people  who  have  been  looking  to  the  central  station  for 
the  payments  of  their  bills,  it  has  been  the  companies 
that  have  been  furnishing  apparatus.  They  have  been 
doing  just  exactly  what  the  South  American  states  have 
been  doing — they  have  been  overtrading.  They  have 
been  organizing  companies  where  they  were  not  needed. 
They  have  been  promising  profits  which  could  not  be 
realized.  The  parent  companies,  as  we  call  them,  or 
the  manufacturing  companies,  are  obliged  to  be  creditors 
of  somebody  else.  The  competition  among  the  manu- 
facturers has  led  them  to  go  beyond  the  bounds  of  good 
judgment  in  extending  their  credits.  There  is  no  mode 
of  insurance  that  can  protect  any  community  against 
such  business  method. 

Mr.  Perrine:  lam  with  the  Roebling company.  I 
have  been  an  electric  light  man  ever  since  I  have  been 
in  business,  and  that  is  one  thing  that  brought  this  sub- 
ject to  my  mind.  Our  business  last  year  with  the 
electric  light  companies  aggregated  close  to  a  million 
dollars,  and  out  of  which  we  lost  one  account  amounting 
to  $1,200,  which  was  due  to  a  mim  running  away  with  the 
funds  of  the  company.  That  shows  to  my  mind  very 
clearly  that  the  electric  liglit  companies  are  on  a  firm 
basis. 

The  President:  The  next  item  on  the  calendar  Is 
the  report  of  the  Committee  on  Data. 

Report  oi'  the  Committee  on  Data. 

Mr.  De  Camp:  The  report  of  the  committee  will  be 
presented  in  two  sections.  Part  first  will  treat  of  the 
subject  of  "  The  Dangers  of  Electricity''  growing  out  of 
the  action  taken  at  the  twelftli  convention  on  tlie  papei- 
presented  on  this  subject  by  Prof.  Henry  Norton  of  the 
Stevens  Institute  of  Ttchnology, 

Part  second  will  treat  of  the  subject  of  "  Standards 
of  Economy  in  tlie  Generation  of  Power"  growing  out 
of  the  action  taken  at  the  twelfth  convention  on  the 
paper  presented  on  this  subject  by  H.  M.  Sweatland, 
editor  of  Poivirr-SUtrm,  New  York, 
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Mr.  S  weatland  has  kindly  consented  to  assist  this  com- 
mittee by  preparing  this  section  of  the  report,  and  to 
present  it  in  person. 

Conforming  to  the  instructions  given  to  it  by  the 
twelfth  convention,  two  circulars  of  inquiry  were  pre- 
pared and  sent  out  from  the  office  of  the  association  to 
all  central  station  companies  in  the  United  States,  for 
the  purpose  of  collecting  the  statistics  as  desired.  These 
circulars  will  be  printed  in  the  appendix  of  the  volume 
of  proceedings  for  this  convention. 

Replies  to  the  inquiries  regarding  personal  injuries  to 
workmen  employed  by  central  station  companies  have 
been  received  from  213  companies.  Of  this  nuTiber, 
forty-five  companies  failed  to  state  the  number  of  work- 
men employed,  but  report  no  accidents.  One  hundred 
and  sixty-eight  companies,  employing  1,233  men, report 
seven  accidents.  This  report  covers  the  year  1890.  It 
shows  in  369,900  days' work  only  seven  injuries.  None 
of  these  injuries  were  fatal. 

In  the  matter  of  lire  losses,  no  data  have  been  collected. 
I  am  desirous,  however,  to  lay  before  the  association  an 
extract  from  a  report  made  recently  bv  William  Mc- 
Davilt,  chief  insp^clor  of  the  city  of  Philadelphia.  It 
is  as  follows: 

^'Philadelphia  Fire  Underwriters'  Associa- 
tion, 
136-13S  South  Fourth  Street,  Philadelphia. 
"Electrical  Department. — "There  are  over  5,oco 
buildings  in  Philadelphia  wherein  electric  currents   are 
used  for  light  and  power  purposes.     Of  this  number  2S7 
buildings   (7   of  which   are   dwellings)   have  their  own 


Experience  has  proven  that  no  perfect  insulation  can 
be  maintained  with  the  customary  method  of  installing 
electric  wires,  where  either  the  conductors  or  the  cover- 
ing are  exposed  to  mechanical  injury  or  deterioration 
from  aSecting  influences  that  may  arise,  more  especially 
when  wires  are  concealed  in  inaccessible  places. 

In  matter  of  injuries  to  linemen  from  electric  currents 
and  fires  caused  by  the  same,  returns  made  to  the  United 
States  census  office  from  Chiefs  of  Fire  Departments, 
the  followieg  statements  are  made. 

Total  number  of  towns  reporting 367 

Total  number  of  regularly  employed  force '6)i43 

Total  number  of  enrolled  vo'unteer  force 35,5 1  o 

Total  number  of  alarms  calling  out  whole  or  part  of  force 30,862 

Total  number  of  fires  caused  by  electric  currents   363 

Total  number  of  injuries  received  while  on  duty i)303 

Total  number  of  iojunes  received  while  on  duty,  at  fires  caused 

by  electric  currents 26 

Total  number  of  injuries  caused  by  electric  currents 25 

Total  number  of  fatal  injuries ,      55 

Total  number  of  fatal  injuries  caused  by  electric  currents 1 

Total  number  of  deaths  from  natural  causes  338 

Total  number  of    towns  in  which  firemen  are  supplied  with 

printed  rules  for  the  prevention  of  injuries  i 

Total  number  of  towns  having  an  electric  fire  alarm  system 195 

Mr.  DeCamp:  Since  this  report  has  been  written  it 
occurred  to  me  that  in  the  case  of  Philadelphia  which 
has  no  accidents  to  report,  because  there  were  no 
accidents  of  a  nature  that  would  come  into  a  report  of 
this  kind,  they  had  no  relation  whatever  to  the  busi- 
ness. We  had  an  epidemic  of  people  falling  off  poles 
and  I  did  not  g:ive  it  any  more  consideration  than  I 
would  the  case  of  a  workman  going  home  and  falling  oft' 
a  street  car. 

The  report  was  accepted  and  the  committee  continued. 


of  the  cotton  mill,  the  rolling  mill  and  various  other  in- 
dustries, together  with  their  special  equipment,  will  be  re- 
corded for  the  benefit  of  comparison  with  the  results  ob- 
tained from  similar  equipments  in  electric  lighting.  Five 
hundred  circulars  to  leading  manufacturers  have  brought 
out  a  ready  response,  and  we  must  confess  these  returns 
show  an  elaboration  of  detail  and  a  conciseness  of 
calculation  which  prove  that  the  question  of  economy  in 
the  generation  of  power  is  not  a  new  one  to  manufacturers. 

The  returns  from  the  central  stations  are  the  best  evi- 
dence that  could  be  offered  as  argument  in  favor  of  this 
work,  for  while  many  of  the  returns  are  complete,  proving 
that  a  faithful  record  of  the  cost  of  the  required  power  is 
at  the  disposal  of  the  manager,  a  larger  number  of  them 
report  no  tests  made  or  no  records  kept,  and  in  several 
instances  the  whole  quota  of  questions  was  answered  by 
the  very  expressive  and  comprehensive  statement  'Never 
mind  the  cost  of  power,  we  are  paying  dividends."  Those 
sending  complete  reports  often  accompanied  the  returns 
with  a  letter  of  inquiry  as  to  what  others  were  doing  with 
a  similar  equipment;  expressing  marked  interest  in  the 
work  of  the  committee  and  asking  for  a  copy  of  the  report 
when  completed,  and  we  predict  that  future  reports  from 
a  "no  datum  but  dividend-paying"  element  of  these  re- 
turns will  in  the  near  future  withdraw  their  statement  re- 
garding dividends,  and  report  themselves  as  doing  less 
business  or  out  of  business,  having  failed  to  meet 
successfully  the  competition  of  the  manager  who  knows 
what  power  costs  and  sells  electric  current  at  a  fair  margin 
of  profit  on  that  basis. 

In  a  very  few  instances  only  were  all  the  questions  in 
the   circular  answered.      The   evaporation  of  water  per 
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apparatus,  the  latter  varying  in  size  from  a  20  light  to 
one  of  .1,000  lights.  The  number  of  I'ghts  furnished  by 
these  priva'e  plants  aggregates  80,258  incandescent  and 
3,325  arc  lights.  One  retail  store  contains  482  arc 
lights." 

"There  are  15  public  stations  distributing  electric  cur- 
rents  to  all  sections  of  the  city,  furnishing  thousands  of 
lights  and  power  to  dwellings,  churches  and  other  classes 
of  buildings.  The  numbers  of  llglits  supplied  by  these 
respective  stations  vary  from  the  very  small  station  fur- 
nishing 2,000  to  the  Edison  which  furnishes  over  40,000 
incandescent  lights  and  current  for  a  large  number  of 
motors.  The  electric  motors  in  use  are  of  a  capacity 
ranging  from  ^  to  30-horRe  power  (being  used  to  a  great 
extent  as  a  substitute  for  laborious  hand  or  foot  power 
in  dwellings  and  small  workshops),  and  are  being  rapidly 
introduced  as  a  more  readv  motor  in  i)Iace  of  steam  and 
hydraulic  power  in  propelling  machinery." 

"Ail  of  the  different  systems  of  electric  lighting  in- 
vented are  or  have  been  given  opportunity  to  operate 
their  respective  apparatus  in  our  city  and,  wherever  con- 
sistent wi'h  safety,  approvals  were  given  for  use  in 
insured  buildings.  In  innumerable  instances,  where  no 
insurance  was  held  on  buildings,  when  electric  lighting 
was  introduced,  contractors  were  required  lo  install  the 
work  in  accordance  with  the  underwriters'  requirements 
and  subject  to  the  approval  of  the  letter's  inspection. 

No  insurance  loss  occurred  in  any  building  in  our  city 
during  the  past  year  from  fire  where  'he  cause  could  be 
in  any  way  attributed  to  electric  wires,'' 

*'The  education  of  the  workmen  in  the  hew  factor, 
and  the  steady  improvement*'  made  in  materials  and 
devlccH  in  electric  appllancejt  have  materially  lessened 
the  danger  in  Its  introduction ;  but  a  like  knowledge  of 
the  Inherent  danger  In  tlie  use  and  liandling  of  electric 
light  appliances  should  be  had  with  consumers  or 
Uftcrp,'' 


Comparison  ok  Economy  in  the  Generation  of 
Power. 

Mr.  Swj:atland:  The  object  of  this  work  has  been 
previously  set  forth  in  a  plain  and  comprehensive  manner, 
but  it  may  be  briefly  alluded  to  here  not  only  to  emphasize 
its  importance  but  to  enlist  the  earnest  co-operation  of  the 
members  of  this  association.  The  commit lec  has  undertaken 
to  record  the  actual  cost  in  tons  of  coal  of  a  definite  amount 
of  horse  power  actually  delivered,  /.  t.:  work  actually  per- 
formed represented  by  amount  of  electric  current  actually 
delivered,  recording  the  results  obtained  from  all  ordinary 
types  of  equipment  in  use  .'or  the  generation  of  power, 
more  especially  steam  power,  the  idea  be'ng  to  show  not 
only  the  difference  between  the  results  obtained  from  the 
more  modern  and  complete  installations  and  those  Icf^s 
favored  in  equipment,  but  to  record  the  v.irying  results 
obtained  from  each  special  type  of  equipment  under  dif- 
ferent management,  making  the  comparison  of  coal  with 
coal,  boiler  with  boiler,  engine  with  engine,  type  with 
type  and  appliance  with  appliance. 

These  records  will  enable  the  manager  of  an  electric 
plant  having  an  ordinary  equipment  to  compare  his 
results  with  those  plants  operated  under  exactly  similar 
conditions.  To  this  end  an  inquiry  circular  was  sent  to  all 
the  central  stations  in  the  United  Slates. 

The  questions  asked  for  different  data;  firtt  as  to 
equipment  and  second  for  information  regarding  the  time 
and  amount  of  fuel  required  to  generate  a  defmitc  amount 
of  horse  power. 

The  call  has  been  responded  to  liberally  by  ihe  different 
companies,  something  over  four  hundred  returns  having 
been  received  up  to  dale,  from  which  the  foundation  of 
this  work  has  been  fairly  started,  and  the  compilation  of 
data  received  has  been  commenced 

Arrangements  have  also  been  made  to  obtain  data  rela- 
tive to  the  economic  generation  of  power  in  oMicr  branches 
of  manufacturing.     l<csults  obtained  in  the   enj;;inc   room 


pound  of  coal  was  stated  in  only  21  reports.  In  a  less 
number  of  instances  was  the  percentage  of  entrained  water 
stated,  and  the  ciuestion  relating  lo  the  number  of  pounds 
of  steam  used  per  horse  power  was  often  considered 
altogether  too  intricate  and  far  reaching. 

Now.  while  answers  lo  these  questions  are  imperative  to 
successfully  compare  appliance  with  appliance,  all  those 
reports  which  gave  work  performed  and  fuel  actually  con- 
sumed were  useful,  and  formed  a  basis  of  a  good  begin- 
ning. The  main  idea  of  the  inquiry  circular  was,  however, 
often  lost  sight  of  or  ignored,  and  the  question  of  the 
arnount  of  coal  used  or  its  reciprocal  question  relative  to 
the  work  performed  left  unanswered,  while  nearly  all  the 
others  were  answered  in  full.  However,  as  has  been 
staled,  sufficient  data  have  been  received  to  furnish  Ihe 
foundation  of  this  work,  and  more  than  enough  to  satisfy 
the  most  skeptical  of  the  absolute  necessity  of  these  uc- 
ords. 

If  the  business  of  electric  lighting  is  to  be  successfully 
conducted,  a  fair  basis  of  first  cost  of  power  must  be  made 
the  basis  of  charge  for  the  service  rendered,  and  if  i-horse 
power  can  be  generated  for  one  hour  by  burning  one  and 
one  half  pounds  of  coal  the  consumer  of  electric  light 
will  not  long  be  satisfied  lo  pay  a  profit  to  that  electric 
light  plant  whose  management  is  satisfied  to  burn  ten 
pounds  of  fuel  for  this  same  horse  power. 

The  rcporls  received  in  many  instances  show  evident 
haste  in  preparation,  but  as  received  they  convey  a  record 
of  expenditure  for  fuel  varying  lo  the  extreme  mentioned 
above.  A  large  number  of  plants  arc  reported  as  burning 
from  eight  to  len  pounds  of  coal  per  horse  power  per 
hour;  very  few  even  with  Ihe  modern  i(|uipmcnt  of 
higher  expansion  and  condensing  engines  wcie  able  to 
show  a  record  below  three  pounds  of  coal  per  horse 
power,  while  other  e(|uipmenls  of  ihe  same  class  report 
an  efiuivalcnt  du*,y  with  one  half  of  the  expenditure  of  liiel. 

As  the  inquiry  circulars  have  only  been  in  thj  hands 
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the  different  companies  a  few  days,  a  large  percentage  of 
them  have  not  yet  reached  the  hands  of  the  committee.  It 
has  been  impossible  in  this  short  space  of  time  to  issue  a  com- 
plete report  in  time  for  this  convention.  If  the  work  can 
be  continued  until  the  next  convention  the  committee 
feel  confident  of  being  able  to  place  in  the  hands  of  the 
members  of  this  association  a  report  which  will  be  of 
special  value. 

Annexed  is  a  tabulated  summary  of  the  reports  re- 
ceived. 

World's  Columbiax  Exposition'. 

The  President:  The  report  of  the  Committee  on 
the  World's  Columbian  Fair  of  which  I  ?m  chaiiman 
is  next  in  order.  I  will  report  ihat  I  have  notified 
Director  General  Davis  of  Chicago  of  Ihe  appointment 
of  this  committee  and  of  its  willingness  to  co-operate 
with  him  in  a  way  to  secure  the  success  of  the  exhibits, 
I  received  a  reply  that  my  invitation  had  been  received 
and  placed  on  file  and  at  the  proper  lime  would  be 
answered  by  the  proper  person. 

The  report  was  received  and  the  committee  con- 
tinued. 

Afterxoox  Session. 

The  following  officers  were  elected  for  the  ensuing 
term. 

President:     C.  R.  Huntley,  Buffalo,  N.  Y. 

First  Vice  President,  James   I.  Ayer,  St.  Louis,  Mo. 

Second  Vice-Preiident,  M.J.  Francisco,  Rutland,  Vt. 


SSjWobum 

MlPiesdoiont 

37  Ncu-bcrg 

SSCarliste ■ 

»MelviIie 

M  KingToan 

GMGranville 

62  Beatrice...:.... 
M  Cedar  Rapidfl.. 
W  ReiasvillQ....-  . 

SolFockfort 

t>6|Cana3tota 

wmjittzene' ■ 

bSiWasfciinptDn 

tWlEvaiiHton ■  . 

70jMerchaDta'..... 

lllHrkerSon 

-  Poughkeepaie.. 

Mt.  Holly  

Gainesville 

Consumer 

Iodepeiitien.t 

Lackawanna... 

Revenna  

Waterloo 

Concord  

Laramie 

Naugatuck.:... 

Manitowoc 

Whitewater... 

Pella 

Green  view,..-,.. 


Chicago...,. 


85  mica 

Si*  Osceola  Mille 

f^^  Sycamore 

(Northern  , 

Oaklaod . 

Paaaaic 

Beaver  Dam.. 
95NewXd8b0Q.. 

Camden . . 
97 


Cambridgcport. . 


Soft. 
CoaL 

i^oa. 

SofU 

SofL 

Slack, 

Nut  Black. 

Nut  aaok. 

Nut  slaok. 

PocahoDtaa. 

■    Slack. 
Soft,      a 
Scjft.-     ^ 

Soft,  coke. 
Slack.     _ 


Pea.  ,' 

Pea. 

Soft.  , 

Coal 

SlacJt. 

Ciilm. 

Nut- 

SlauK. 

Soft  ait tlscre'ni'g 

Soft  slack. 

Soft-. 
■     Woud. 

COtll. 

Slack,  iiul^  pea. 
SidCtt. 


Soft. 
Slack. 
Coal. 

Domestic 
I'ca.' 
Soft. 
Soft. 
Poa, , 
-Soft. 
Soft.  ■ 
Wood. 


The  President:  It  gives  me  great  pleasure  to  present 
one  of  the  four  names  that  stand  high  in  the  annals  of 
American  inventors — one  of  the  first  to  enter  the  field  of 
electricity.  Yesterday  we  had  with  us  Thonson;  to-day 
Weston.  The  other  two  Brush  and  Edison,  have  honored 
us  either  by  letters  that  show  conclusively  that  they  were 
interested  in  our  proceedings.  There  is  no  word  that  I 
could  use  that  would  introduce  him  to  you  more  fully  and 
completely  than  to  simply  call  the  name  of  the  gentlemen, 
Edward  Weston,  of  Newark,  New  Jersey. 

Mr.  Weston:  The  president  has  requested  me  to 
make  a  few  remarks,  gentlemen,  in  regard  to  electric 
measuring  instruments  and  their  methods  of  use  and  care. 
A  few  years  ago  such  a  thing  would  have  seemed  to  me  al- 
most impossible.  In  18S1  to  1S82  a  proposition  to  place 
a  voltmeter  of  excellence,  or  an  ammeter  of  excellence  on 
every  plant,  or  in  connection  with  every  dynamo,  as  was 
suggested  here  to-day  by  Mr.  Smith,  would  have  been  met, 
I  think,  very  largely  with  ridicule.  That  was  not  the 
fault  of  the  users  as  much  as  it  was,  probably,  of  the  peo- 
ple who  were  engaged  in  pushing  forward  the  commer- 
cial end  of  the  business.  I  was  greatly  pleased  to  day 
with  the  paper  of  Mr.  Smith.  It  embodied  so  many  ex- 
cellent suggestions  in  regard  to  the  care  of  plants,  the 
exact  means  of  finding  out  where  difficulties  arise,  of 
locating  them  instantly,  and  removing  them  quickly. 
Almost  every  serious  fire  that  has  occurred  in  an  electric 
lighting  station  has  owed  its  origin  and  done  most  of  its 
mischief  through  the  agency  of  the  switch-board.     I  have 
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that  because  many  contain  no  permanent  magnet  that 
their  readings  are  not  affected  by  their  proximity  to  a 
dynamo.  Do  not  believe  it.  It  is  not  so.  It  is  a  very 
easy  matter  to  ascertain  how  much  their  readings  are  af- 
fected under  different  conditions,  but  you  will  find  that 
they  are  very  seriously  affected,  and  in  general  no  instru- 
ment that  is  being  used  for  the  purpose  of  making  an  accu- 
rate determination  should  be  placed  near  any  disturbing 
force,  either  conductors  carrying  powerful  currents  or 
other  magnetic  fields.  That  should  be  strictly  avoided. 
The  Cardew  is  less  affected  in  that  respect  than  some 
others,  but  it  is  not  entirely  free  from  that  difficulty  either. 
Those  instruments  that  are  least  affected  are  instruments  of 
the  zero  type.  That  is  to  say  where  you  balance  a  known 
electromotive  force  against  the  unknown  electromotive 
force  by  means  of  a  rheostat.  These  are  less  liable  to  be 
afTected  than  any  of  the  so-called  direct  reading  instru- 
ments. But  they  also  are  affected— their  sensibility  is  re- 
duced. In  making  readings  they  should  never  be  placed 
very  near  dynamos.  Permanent  magnet  types  of  instru- 
ments which  have  certain  very  desirable  qualities  for  gene- 
eral  use  in  direct  current  measurements  should  never  be 
taken  very  close  to  dynamos.  If  the  magnets  are  properly 
made  and  the  magnetic  construction  is  good  you  may  trust 
permanent  magnet  instruments  implicitly  for  years,  sup- 
posing they  are  used  with  care.  The  most  caieful  exami- 
nation has  revealed  the  fact  that  after  three  years'  continu- 
ous use  the  change  amounted  to  less  than  one-tenth  of  one 
per  cent.     Now  how  is  that  secured  and  how  is  it  main- 


266 
330 
220 
200 
302 
225 

"'3a" 

"go"" 

17 
'■■36" 

'mi 
"eo"" 

;60 

102 
240 
2S0 
296 
206 
276 
261) 
275 
260 
240 
285 
320 
287 
223 
330 
385 
250 
270 
X8fl 
270 
230 
80 
130 
143 
300 
136 
132 
275 
200 
135 
83 
235 
TO 
180 
215 
225 
120 
120 

■V 

PnU 

Full 
Full 


FuU. 
Full 


% 
Full 

lull 
Full 
FuU 
Full 

7J 


Full 
Full 

Full 
F'liJl 

PuJl. 
FuU. 

H 
Full. 
Varies. 
Full. 


f  FuU  88  \ 
\  Halffi  / 


-  -65" 
/  FuU  20  \ 
\  Hains   / 

■ 43""* 

31 
Half  80 


*   Full  i1  \ 
\   Half  60   I 


t   f-uU  187  \ 
\  Half  113/ 

■ do" 

120 


Half  195 
Half  15 


2,174 

■700 

2,100 

i,3W 

35 

liU 


3,315 
123 


/  FuU  133  V 
I  Half   51  / 


1.350 
1.050 


3.QC5 
300 

3.000 


1,300 
3.000 


2.000 
1.000 

450 
1,300 
5.000 

SOO 

";  toO 


12,000 

4.000 

15,000 
■1,500 
1,750 
2,6U0 

10,000 
ti,OOV 

14,8tj9 
3,3U0 

15,000 
4.'J03 
3.000 
2.230 
8,000 
4,000 
l.UOO 
■  14.200 
3,5W 
IJ.OW 
3,000 

4.000 
2,140 
6,000 
4,0U0 
10  000 
1,500 
4,000 


l^ 


75 

70,000    3.8 


14.000 
4,000 
1.750 
25,000 
40.000 
6,500 


^'4 


NON-ELECTRIO    COMPANIES. 
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Executive  Committee.  Class  i.  E.  H,  Peck, 
Brooklyn,  N.  Y.  Jolin  Seely,  New  York  City,  N.  Y., 
R.  Fab-an,  Jr.,  Toledo.  Class  2.  Albert  J  Corriveau, 
Montreal;  11.  11.  Fairbanks,  Wrrcebteri  A,  J.  DeCamp, 
Philadelphia,  Class  3.  J.  J.  Burleigh,  Camden ;  A.  N. 
Robertson,  Minneapolis;  E.  W.  Rollins,  Denvtr. 

The  recommendation  of  the  executive  cominittee  of 
whole  that  the  next  meeting  be  held  in  Montreal  in  the 
month  of  August  was  adopted,  and  the  executive  com- 
jniUee  was  instructed  to  arrantre  the  date. 

The  following  resolution  cff  red  by  Mr.  Shaw  was 
adopted : 

fietiolved:  That  within  thirty  days  of  his  election  the  incoming 
president  shall  appoint  a  committee  of  three  active  members  of  ihc 
aasocintion  whose  duty  it  .shall  be  to  formulate  such  amendments  lo 
the  constitution  as  may  be  deeni«d  necessary,  and  to  .submit  their 
report  at  the  ncm  st-'mUannnal  mcctinK  of  ihc  association;  ihc  amfnd- 
mcntft  thus  reported  lo  be  introduced  at  the  acmi-anniial  meeting  and 
lie  over  under  the  rnles  and  be  considered  at  the  next  annual  mcei- 
inj;  of  this  association. 

The  chair  announced  the  following  committee  on  rules 
to  govern  outt-ide  ard  inside  wiring:  Messrs.  DeCamp, 
Ij.'irion,  Brophy,  Law  and  Smith. 

The  report  of  thr  commiltce  on  incandescent  lamps 
was  accepted  and  the  commilteediKcharKtrd  wilh  thankfi. 
The  committee  on  leyivlation  was  continued. 

It  was  agreed  on  motion  of  Or.  Mason  that  a  com- 
mittee of  three  on  underground  conduits  and  conductors 
be  appointid  lo  report  at  the  next  meeting, 

Mr.  Huntley  speaking  on  the  subject  referred  to  him 
at  the  last  meeting,  "How  can  the  National  Electric 
Light  Associalion  Ijest  Serve  Central  Station  Interests.'" 
recommended  lliat  the  advisability  of  having  but  one 
meeting  a  year  be  considered.  He  was  not  prepared 
to  say  thalthe  lime  had  arrived  yet  for  that  change,  but 
he  believed  Ihat  it  would  soon  come. 

The  report  of  the  secretary  and  treasurer  was  filed. 


CONTINUED    FROM   PAGE   I25. 

had  occasion  to  examine  quite  a  number  of  the  results  of 
such  fires,  and  I  have  almost  always  traced  it  back  to  their 
switch-board  where  there  was  an  amount  of  inllammable  ma- 
terial collected  which  was  bound  so  give  rise  to  some  serious 
trouble.  That  is  nearly  wiped  out.  Wooden  construc- 
tions are  rapidly  disappearing.  Dangerous  insulating  ma- 
terials likely  to  carry  fire  from  one  section  of  a  building  to 
another  are  being  given  up.  The  question  of  insulation  is 
of  less  importance  inside  the  station  than  the  question  of 
safety  from  fire.  Compared  with  the  early  stages  of  the 
art  it  was  indeed  gratifying  to  me  to  find  that  these  things 
had  gradually  become  recognized  as  a  necessity-  In  regard 
to  instruments  I  would  say  this— almost  every  instrument 
has  its  peculiarity.  They  must  all  be  used  properly,  and 
every  one  of  them  must  be  used  under  certain  conditions 
in  order  to  >ield  certain  and  accurate  results  The  volt- 
meter of  the  Cardew  type,  which  is  supposed  to  be  a 
very  permanent  form  of  voltmeter  for  use  with  alternat- 
ing or  direct  currents  is  so  extremely  sensitive  to  changes 
in  temperature  from  external  sources  as  to  make  quite  a 
perceptible  error,  and  one  which  would  in  the  end  cause  a 
station  considt  rabte  loss.  If  any  one  would  like  to  satisfy 
himself  about  that  let  him  place  such  an  instiument  in  cir- 
cuit near  a  window  through  which  the  sun  is  shining, 
shield  it  from  the  .sun's  rays,  turn  the  current  on,  observ- 
ing the  reading.  Let  the  sun's  rays  fall  on  the  tube  and 
notice  the  change.  I  think  most  of  you  will  be  considera- 
bly surprised  to  find  that  the  percentage  of  charge  is  very 
large,  even  under  those  conditions  The  Cardew  instru- 
ment properly  used  will  yield  excellent  results.  It  should 
not,  of  course,  if  accurate  readings  are  desired,  be  placed 
in  a  vertical  position.  The  index  moves  loo  much,  and  I 
believe  you  all  fully  realize  the  fact  that  a  vol  t  or  two  volts 
additional  on  an  incandescent  lamp  enormously  shortens  its 
lifclime  besides  adding  largely  to  the  coal  bills.  In  direct 
current  inslrumcnts  it  will  be  supposed  by  many  persons 


lained?  It  is  secured  in  the  first  place  by  very  careful  se- 
lection of  the  steel  and  very  careful  artificial  etching  and 
also  in  the  design  of  the  instrument.  Those  three  things 
came  into  play  there.  After  they  leave  the  instrument 
maker's  hands  they  sometimes  get  pretty  badly  abused. 
People  are  not  very  apt  to  think  how  much  labor  has  been 
spent  in  making  those  instruments.  They  should  not  be 
used  roughly  by  any  means.  They  should  be  carried  with 
extreme  care,  and  should  not  be  very  much  jarred,  because 
jarring,  while  it  does  not  affect  the  magnet  at  all,  is 
likely  to  damage  the  pivots  or  jewels  which  carry  the 
moving  parts,  and  so  introduce  the  element  of  friction 
The  element  of  friction  is  a  very  serious  thing  in  a  very 
large  number  of  instruments.  In  some  the  error  will 
amount  to  three  or  four  per  cent.  In  others  it  is  much 
less.  In  voltmeters  there  is  another  source  of  error  which 
should  be  looked  after,  particularly  in  some  forn  s  of  instru- 
ment. Voltmeters  whose  coils  arc  wound  with  copper, 
unless  they  have  compensators  or  some  device  for  compen- 
sating for  the  change  in  the  temperature  of  the  copper  are 
not  reliable  instruments  to  use  for  station  work.  It  is 
commonly  known,  of  course,  that  the  co-elficient  of  error 
of  tenip[ralure  as  it  is  commonly  called,  is  very  large  for 
copper.  It  amounts  to  about  one  per  cent,  for  every  live  de- 
grees Fahrenheit.  Therefore  a  change  of  twenty  degrees 
introduces  an  error  in  such  instruments  of  about  four  per 
cent,:  a  larger  change,  of  course,  introduces  nn  error  cor- 
respondingly greater.  German  silver  does  that  to  a  less  de- 
gree of  course.  But  even  there  there  are  serious  diOicuIties 
to  be  met  in  getting  an  instrument  which  at  the  same  time 
that  the  temperature  co-clTicient  is  low,  will  not  heat  too 
much  by  the  passage  of  the  current.  So  that  no  instrument 
should  be  sent  out  as  a  standard  voltmeter,  or  as  a  volt- 
meter to  check  other  voltmeters  without  an  absolute  state- 
ment of  its  temperature  error,  and  some  means  of  provid- 
ing for  its  ascertainment.     It  does  not  sufiicc  to  notice  the 
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temperature  of  the  surrounding  air,  because  the  tempera- 
ture of  the  coils  inside  the  instrument  may  be  very  differ- 
ent from  that  of  the  surroundmg  air,  especially  after  the 
instrument  has  been  in  circuit  for  a  short  time. 

The  recommendation  of  the  executive  committee  to 
elect  Mr.  Weston  to  honorary  membership,  was  adopted. 

The  President  :  I  have  to  thank  you  one  and  all  for 
your  uniform  courtesy,  your  earnest  and  hearty  sympa- 
thy and  assistance  which  has  been  rendered  to  me  all 
through  the  year.  I  feel  it  and  feel  it  very  keenly.  It  is 
very  pleasant  to  have  you  oome  down  here  and  sever  my 
official  relation  here  at  ray  own  home.  I  am  very  glad,  in- 
deed, that  you  have  come  here  and  have  an  opportunity  to 
inspect  what  I  myself  have  been  trying  to  accomplish  in 
the  way  of  advancing  the  electrical  indutries  of  the 
country,  in  promoting  it,  putting  it  on  a  substantial 
footing. 

The  convention  then  adjourned  si/ie  die. 


Convention   Notes,  Exhibits   and    Per- 
sonals. 

The  formal  opening  of  the  exhibition  of  electrical  ap- 
paratus in  connection  with  the  convention  was  one  of  the 
most  interesting  features  of  the  meeting.  The  members 
and  their  friends  assembled  Tuesday  evening  at  Union  hall, 
where  the  exhibits  were  arranged,  and  they  were  reinforced 
by  large  delegations  of  residents  of  Providence.  So  great 
was  the  interest  manifested  in  the  exhibition,  that  large 
numbers  of  persons  from  the  surrounding  towns  visited  the 
city  for  the  purpose  of  attending  the  opening  e.xercises. 
As  a  result  the  hall  was  thronged  almost  to  suffocation,  but 
all  were  amply  repaid  by  the  excellent  display  they 
witnessed.  Assembled  on  the  platform  in  the  upper  end  of 
the  hall  were  President  Perry,  Chairman  Barney  of  the 
committee  having  in  charge  the  exhibition,  W.  J,  Ham- 
mer who  personally  superintended  the  arrangement  of  the 
display  and  designed  the  decorations,  ex-Governor  Ladd, 
and  many  of  the  ladies  who  attended  the  convention.  In 
the  gallery  at  the  opposite  end  of  the  hall  was  a  large  rep 
resentation  of  the  leaders  of  Providence's  most  fashionable 
society. 

While  the  spectators  were  assembling  the  hall  was  dimly 
lighted  by  a  few  gas  jets,  making  the  contrast  when  the 
electric  lights  were  turned  on  very  striking.  When  the 
hour  arrived  for  opening  the  exercises  General  Barney 
presented  President  Perry,  who  made  a  short  address  in 
which  he  thanked  the  committee  for  its  labors  and  wel- 
comed the  visitors  to  the  exhibition.  Ex  Governor  Ladd 
was  then  introduced,  and  on  behalf  of  the  citizens  of 
Providence  he  welcomed  the  representatives  of  the  electric- 
al interests  and  thanked  them  for  the  honor  conferred 
upon  the  city  by  selecting  it  as  their  meeting  place.  He 
paid  a  graceful  compliment  to  the  members  of  the  associa- 
tion and  President  Perry  and  predicted  great  achievements 
in  electrical  development.  He  referred  to  the  electricians 
as  a  bright  and  pushing  company  of  men.  "For  all  are 
young  men,"  he  said  ;  "even  your  veterans  are  young.  The 
science  of  electric  lighting  has  had  a  rapid  growth,  but  the 
profession  stands  to-day  the  peer  of  the  oldest  and  highest 
of  the  sciences  or  arts.  We  are  all  much  interested  in 
electric  lighting  in  this  city.  We  believe  we  build  the  best 
engines  for  electric  lighting  here;  have  the  model  electric 
lighting  station  and  have  some  of  the  smartest  men  in  the 
profession  in  this  city,  a  fact  you  have  proved  by  choosing 
one  of  them  for  your  president." 

The  formal  opening  of  the  exhibition  was  the  next 
feature.  General  Barney  said  the  science  of  electricity  had 
been  referred  to  as  in  its  infancy.  It  was  fitting,  therefore, 
that  the  act  of  directing  the  current  which  should  illuminate 
the  exhibition  should  be  performed  by  one  who,  by  reason 
of  her  tender  years,  might  typify  the  genius  of  electricity, 
and  he  presented  Miss  Bertha  Leola  Thomas,  the  five  year- 
old  daughter  of  Van  A.  Thomas,  superintendent  of  the 
Narragansett  Lighting  company.  The  device  used  was 
the  switch  which  cloEcd  the  circuit  for  the  first  incandescent 
lamps  ever  run  from  a  central  station  in  the  world.  This 
was  a  station  of  3,000  lights  capacity  at  57  Holborn  Viaduct, 
London.  Introduced  into  the  circuit,  and  immediately 
beneath  the  descriptive  placard,  was  a  short  piece  of  the 
first  Atlantic  cable  laid,  given  to  Mr.  Hammer  by  Cyrus 
W.  Field. 

The  turning  on  of  the  lights  was  the  signal  for  a 
tremendous  uproar.  Hundrtds  of  tin  horns  were  blown, 
gongs  were  sounded  and  the  greatest  enthusiasm  prevailed. 
\Vhen  at  last  the  visitors  turned  their  attention  to  the  dis- 
play they  were  filled  with  amazement.  The  scene  presented 
was  indescribable.  The  exhibits  had  been  arranged  with 
excellent  taste  and  the  decorations  were  beautiful.  Some 
idea  of  the  scene  can  be  gathered  from  the  view  of  the 
exhibits  presented  in  the  illustration  on  page  102,  but 
the  beautiful  effects  of  the  electric  lighting  defy  reproduc- 
tion. Immediately  in  front  of  the  entrance  was  the  Narra- 
gansett Electric  Lighting  company's  handsome  display  of 
incandescent  lights  arranged  so  as  to  form  the  letters  "N. 
E.  L.  Co."  Beneath  these  lights  were  arranged  copies  of 
the  Western  Ei.rccTRiciAN  containing  illustrations  of  the 
company's  station.  There  was  a  great  demand  for  these 
papers,  and  every  visitor  to  the  exposition  seemed  to  make 
it  a  point  to  procure  a  copy. 

H.  A.  Rogers' railway  and  machinists'  supplies  were  ex- 
hibited. 

J.  H.  Shay  of  Chicago  was  on  hand  to  boom  the  Munson 
Belting  company. 

There  were  sixty-five  central  station  men  in  attendance, 
an  unusually  large  number. 

The  convention  was  undoubtedly  the  most  successful  in 
the  history  of  the  organization. 

C.  S.  Van  Nuis  of  New  York  had  something  new  in  the 
way  of  "Ajax"  lightning  arresters,     Mr.   Van    Nuis  ex 


plained  the  operation  of  the  device,  which  has   many  ad- 
vantages to  commend  it. 

The  Star  Electrix  company  of  Philadelphia  showed  the 
various  styles  of  its  Electrix  switch. 

C.  A.  Benton,  manager  of  the  railway  department  of  the 
Detroit  Electrical  Works,  attended  the  convention. 

The  Fishkill  Corliss  Engine  company  was  represented, 
and  the  excellent  features  of  its  machines  detailed. 

The  Holtzer-Cabot  Electric  company  of  Boston,  dis- 
played its  pressure  indicator  and  automatic  pressure 
controller. 

Louis  R.  Wallis,  Boston,  looked  after  the  interests  of 
the  Buckeye  Electric  company  for  which  he  is  New  Eng- 
land agent. 

W.  D.  Morris  represented  the  Sawyer-Man  company, 
and  had  no  trouble  interesting  visitors  in  that  company's 
specialties. 

A  very  handsome  model  of  the  Babcock  &  Wilcox  boil- 
er was  displayed  in  the  upper  gallery.  It  proved  an  at- 
tractive feature. 

A  new  incandescent  lamp  socket,  manufactured  by  the 
Insulite  Manufacturing  company  of  New  York,  was  shown 
by  Thos.  G.  Roebuck. 

Pettingell  Andrews  &  Co.  of  Boston,  were  well  repre- 
sented,and  their  space  in  Union  hall  was  one  of  the  busiest 
points  in  the  exhibition. 

Samples  of  the  Standard  Underground  Cable  company's 
special  lines  were  displayed  by  G.  L.  Wiley,  the  eastern 
representative  of  the  company. 

The  Illinois  Electric  Material  company  was  represented 
by  E.  L.  Clark  of  Chicago,  who  explained  the  specialties 
which  his  company  is  exploiting. 

The  Washburn  &  Moen  company's  display  was  one  of 
the  neatest  and  most  attractive  in  the  hall  Conductors  of 
all  sizes  were  tastefully  arranged  in  neat  cases. 

E.  F.  Gennert,  superintendent  of  the  E  P.  Gleason 
Manufacturing  company.  New  York,  and  J.  C.  Ryan  of 
the  Gleason  &  Bailey  company,  Chicago,  were  present. 

Charles  E.  Gregory  of  Chicago  represented  the  Sperry 
company.  He  showed  an  arc  lamp,  motor  and  several 
other  devices  of  the  well-known  Sperry  type  at  Union 
hall. 

Frank  P.  Wisner  represented  the  Consolidated  Fiuit 
Jar  company  of  New  Yoik.  Mr.  Wisner  was  rewarcfed 
for  his  labors  at  the  exhibition  by  securing  several  fine 
orders. 

C.  R.  Huntley,  the  newly  elected  president,  shared  the 
honors  of  the  evening  with  his  predecessor  and  President 
Phillips  at  the  house-warming  of  the  American  Electrical 
Works. 

The  Eureka  Tempered  Copper  company  of  Noith  East, 
Pa.,  showed  samples  of  pure  tempered  copper  in  its  numer- 
ous specialties,  including  commutators,  brushes,  rolled 
goods  and  copper  castings. 

The  Western  Electric  company  was  well  represented. 
Chas.  A.  Brown  and  John  Young,  of  the  Chicago  office, 
Fred  Wjlkins  and  J.  George  Kaelber  of  the  New  York 
house,  were  in  attendance. 

Ber  j.  R.  Western,  of  the  Manufacturers'  Advertising 
Bureau,  New  York  City,  ever  watchful  of  the  interests 
ofh  s  clients,  was  in  attendance  and  represented  several 
electrical  concerns.     They  were  well  cared  for. 

The  Munsie  Coles  Subway  company,  New  York,  was 
represented  by  Thomas  A.  Coles,  Jr.  This  company 
makes  a  specialty  of  underground  street  car  circuits,  and 
does  all  kinds  of  interior  and  underground  wiring. 

E.  M.  Carhart  &  Co.  of  Providence,  called  attention 
to  several  specialties  illustrated  in  the  last  issue  of  the 
Western  Electrician,  including  a  mast  arm,  tree  in- 
sulator, carbon  holder,  pole  steps  and  cable  clip. 

H.  A.  Cleverly  personally  represented  his  establishment 
and,  as  usual,  had  a  novelty  to  present  to  visitors,  A  unique 
glass  paper  weight  and  calendar  combined  will  remind  the 
delegates  of  the  Cleverly  Electrical  Works  of  Philadelphia, 

Holmes,  Booth  &  Haydens,  manufacturers  of  bare  and 
insulated  wires.  New  S'ork,  were  represented  by  Theo. 
Larbig,  who  has  the  distinction  of  being  the  veteran 
among  veterans  in  this  line.  The  firm  had  an  attractive 
exhibit. 

Myron  A.  Knapp  of  the  Knapp  Electrical  Works,  Chi- 
cago, was  present.  The  Perkins  Electric  company  and  the 
Perkins  Lamp  company,  for  which  Mr.  Knapp  has  the  ex- 
clusive Western  agency,  had  a  handsome  display  in  the 
Narragansett  hotel  parlors. 

One  of  the  most  interesting  exhibits  in  the  hall  was 
made  by  the  E.  S.  Greeley  company  of  New  York.  A 
full  line  of  this  company's  specialties  was  shown,  and  they 
attrac  ed  the  attention  not  only  of  experts,  who  recog- 
nized their  value,  but  of  visitors  who  knew  nothing  of  the 
uses  to  which  they  were  adapted.  The  excellent  workman- 
ship and  finish  in  the  company's  testing  instruments  at- 
tracted universal  admiration. 

The  Electrical  Merchandise  company  of  Chicago  made 
a  small  but  interesting  exhibit  in  Parlor  i,  Narragansett 
hotel.  Prominent  among  the  novelties  shown  was  the 
new  Brewster  trolley  clamp,  which  was  illustrated  in  a 
recent  issue  of  the  Wksekn  Ei.rctr[CIAN.  This  attracted 
much  attention,  principally  on  account  of  its  simplicity. 
Samples  of  the  rawhide  pinions,  of  which  this  company 
makes  a  specialty,  were  also  shown,  besides  other  devices  in 
the  line  of  street  railway  supplies.  The  new  catalogue  of 
this  company  was  distributed  among  those  interested  in  this 


line.  The  company  was  ably  represented  by  the  manager, 
W.  R.  Mason,  who  was  assisted  by  the  company's  travel- 
ing representative,  D.  B   Dean. 

The  Standard  Paint  company,  New  York,  presented  a 
neat  display  of  the  P,  &  B.  specialties — tape,  insulating 
paint,  elc.,  and  Messrs.  Shainwald  and  Castle  were  on 
hand  to  enlighten  visitors  on  the  excellent  qualities  those 
specialties  possessed. 

The  Simplex  Electric  company  of  Boston  was  rejvesented 
by  Dr.  Mason  and  Major  Evarts.  George  Cutter,  Chicago, 
who  has  the  Western  agency  for  this  company's  wires,  was 
also  present.  Mr.  Cutter  took  occasion  to  explain  the  ex- 
cellent features  of  the  numerous  devices  he  has  placed  on 
the  market. 

Neat  pocket  cases,  containing  samples  of  valve,  engine 
and  dynamo  oils,  were  distributed  by  the  A.  W.  Harris 
Oil  company.  Providence.  This  company  supplies  all  the 
oil  used  at  the  Narragansett  Electric  Light  company's  sta- 
tion, the  American  Electrical  Works,  and  the  New  England 
Butt  company. 

Two  Crocker -Wheeler  motors  were  shown  in  the 
Narragansett  ho'el  rotunda  by  Mr.  LaRue,  who  repre- 
sented the  company.  These  motors  were  operated 
throughout  the  session  of  the  convention  and  they 
made  a  good  impression  on  the  delegates.  S.  S.  Wheeler 
was  also  present. 

The  Jewell  Belting  company  had  a  conspicuous  dis- 
play which  received  much  attention.  The  company 
was  represented  bv  E.  L.  Graves,  C.  L.  Cole,  Chas.  E. 
Newton,  Charles  A.  Jewell  and  J,  W.  Fitzpatrick.  A 
feature  cf  the  exhibit  was  an  immense  belt,  said  to  be 
the  heaviest  in  the  world. 

The  handsome  instruments  displayed  by  ihe  Walker 
Electric  company  attracted  much  attention.  This  com- 
pany's line  includes  ammeters,  vollmeters,  recording 
ammeters  and  recording  voltmeters.  The  distinctive 
features  claimed  for  these  instruments  are  the  few  parts 
and  consequent  simplicity,  durability  and   accuracy, 

Thomson-Houston  apparatus  was  seen  in  all  parts  of 
the  exhibition  hall.  The  company  had  several  repre- 
sentatives present,  and  Prof.  Thomson  and  Mr.  Rice 
both  attended  the  convention  daily.  In  the  exhibits  of 
the  company  there  weie  many  of  its  well-known  de- 
vices. The  Thomson  recording  watt  meter  was  shown 
and  fully  explained. 

The  newspaper  delegation  was  one  of  the  largest  in  at- 
tendance, and  was  certainly  the  largest  that  has  at- 
tended any  convention.  There  were  twenty-two  trade 
papers  represented  in  addition  to  the  local  and  Boston 
daily  papers.  This  may  be  taken  as  another  indication  of 
extent  to  which  electricity  is  finding  its  way  into  all  de- 
partments of  human  activity. 

Two  Connecticut  motors  in  operation  were  displayed 
in  a  show  window  on  one  of  the  principal  business 
thoroughfares  in  Providence,  and  attracted  much 
attention.  The  window  was  draped  attractively  and  in 
the  evening  was  brilliantly  illuminated  by  incandet^cent 
lamps,  so  that  the  excellent  features  of  the  machine 
could  be  examined  at  all  times. 

One  of  the  most  important  personages  in  the  hall  was  the 
colored  boy  who  assisted  at  the  display  of  the  Crosby 
Electric  company.  He  was  attired  in  a  handsome  uniform 
and  dispensed  his  favors  with  discrimination  and  dignity. 
The  Crosby  company  displayed  a  fine  line  of  its  well-known 
batteries,  of  which  its  representative,  Louis  Walsh,  ex- 
plained the  special  features  to  visitors. 

Charles  A.  Shiercn  ^^  Co, .manufacturers  of  oak  leath- 
er belling  and  tan  leather,  had  an  attractive  display. 
This  company  showed  samples  of  belting  similar  to  that 
shipped  the  Louisiana  Electric  company  rtcently— 72 
and  4S  inch  belts.  Ths  company  announces  that  it  has 
received  the  second  order  from  the  Louisiana  company 
for  a  yj-inch  belt.  E.  P.  Aikinson  represented  the 
company. 

Nearly  every  member  of  the  association,  who  attended 
the  Providence  convention,  visited  the  American  Electrical 
Works,  and  partook  of  Mr.  Phillips'  hospitality.  His 
courteous  treatment  of  all  was  the  subject  of  many  compli 
mentary  remarks.  At  the  exhibition  hall  the  display  of 
specialties  by  this  company  was  handsomely  arranged,  and 
the  features  were  explained  by  Messrs.  Ackerman,  Sawyer, 
Hathaway.  Remington,  Wangsell  and  Capper,  who  repre- 
sented the  company  at  the  hall. 

One  of  the  most  elaborate  displays  in  the  ball  was  that 
of  Alexander,  Barney  &  Chapin  of  New  York.  This 
company  had  its  numerous  specialties  tastefully  arranged 
on  the  platform  opposite  the  entrance.  An  arch  contain- 
ing 63  incandescent  lamps  formed  a  handsome  frame  for 
this  display.  Under  the  middle  arch  were  displayed  two 
handsome  arc  lamps  operated  on  incandescent  circuits. 
An  interesting  feature  of  the  exhibit  was  the  display  of 
lamps  and  electrical  devices  made  in  the  experimental 
stages. 

F.  S.  Terry  and  Charles  Wirt  represented  the  Electrical 
Supply  company  of  Chicago.  They  had  an  excellent  dis- 
play of  their  specialties,  and  showed  many  fine  measuring 
instruments.  The  numerous  devices  illustrated  in  the 
Wkstkkn  Ei.kctkician  by  the  company  were  shown. 
They  of  course  attracted  much  attention,  more  particularly 
from  experts,  who  were  int. rested  in  these  specialties.  Mr. 
Terry,  who  was  one  of  the  organizers  of  the  association,  said 
he  considered  the  Provitlencc  convention  the  superior  in 
many  respects  to  all  former  meetings. 

Drake,  Payson  &  Whitlier,  Providence,  the  Rhode 
Island  agents  for  the  I'^ddy  motors,  the  l.oomis  system  of 
lighting,  the  Jewell  Belting  company  and  the  Flexible 
Conduit  company  of  Hoston,  had  one  of  the  largest  exhibits 
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on  the  main  floor.  They  had  two  dynamos  in  operation, 
each  run  by  a  lo-horse  power  Eddy  motor.  The  Eddy 
company  was  represented  by  A.  D.  Newton  and  M.  E. 
Baird  of  the  Windsor  office.  In  connection  with  this  dis- 
play the  Russell  Electric  Manufacturing  company  of 
Providence  had  one  side  arm  and  one  top  arm  fixture.  On 
these  Universal  arc  lamps  were  operated  on  the  incandes- 
cent circuit.  The  lamps  in  the  Phenix  Glass  company's 
display  were  furnished  from  the  same  installation. 

J.  ^.  Godfrey,  general  mtnager  of  the  New  York  In- 
sulated Wire  company,  presided  over  an  excellent  display  of 
his  company's  specialties.  He  announced  that  he  would 
shortly  place  on  the  market  a  complete  system  of  ducts  for 
interior  wiring.  These  tubes  or  ducts  are  to  be  known  as 
vulcanoid  electric  wire  ducts.  The  material,  it  is  said,  is 
non-intlammable,  waterproof,  a  perfect  non-conductor,  pli- 
able, smooth  as  glass  and  not  affectd  by  extreme  heat  or 
cold  or  plaster.  The  compound  and  tubes  are  the  inven- 
tion of  Geo.  H,  Meeker  and  the  system  was  worked  out  by 
A.  Noll,  both  of  the  company.  Grimshaw  white  core  wire 
was  the  attraction  at  the  company's  display  at  the  conven- 
tion. 

The  social  features  of  the  convention  were  the  most  pre- 
tentious efforts  that  have  yet  been  made  in  this  direction. 
The  reception  given  by  President  Perry  was  a  brilliant  af- 
fair. The  delegates  and  visitors  paid  their  respects  to  the 
president,  and  complimented  him  upon  the  excellent  show- 
ing he  had  made.  Mr.  Perry  entertained  the  visitors  roy- 
ally. 

"There  were  a  number  of  ladies  present,  who  added  .-nuch 
to  the  enjoyment  of  the  occasion.  Many  of  them  attended 
the  sessions  of  the  convention,  thereby  setting  an  excellent 
example  to  some  of  the  members,  wiio  were  not  over  atten- 
tive in  the  discharge  cf  their  duties.  Among  the  ladies 
present  were;  Mrs.  P.  H-  Alexander,  New  York;  Mrs. 
Geo.  I>.  Austin,  Boston;  Mrs.  James  I  Aver,  St-  Louis; 
Mrs.  Cyrus  O.  Baker,  Jr.,  Newark,  N.  J  ;"Miss  Stella  J. 
Barney,  New  York;  Miss  Etta  Burleigh,  Camden,  N.  J.; 
Mrs.  .Stephen  E.  Barton,  Boston;  Mrs.  Henry  B.  Cram, 
Boston;  Miss  Clara  M.  Cuming,  Philadelphia;  Mrs. 
George  Cutter,  Chicago;  Mrs.  A  J.  De  Camp,  Philadel- 
phia; Miss  Featherstone,  New  York;  Mrs.  M.  J.  Fran- 
cisco, Rutland;  Mrs.  H.  K.  Gilman,  Chicago;  Miss 
Evelyn  Hamell,  Philadelphia;  Mrs.  W.  R.  Kimball,  Fort 
Wayne;  Mrs.  E.  F.  Peck,  Brooklyn;  Mrs.  H.  E.  Paine, 
Dixon,  111.;  Mrs.  J.  B.  Paine.  Providence,  R.  I.;  Miss 
May  Robinson,  Miss  Hebe  Robinson,  Miss  Belle  Ridlon, 
Boston;  Mrs.  Frank  Ridlon,  Boston;  Mrs.  A.  O.  Shep- 
ardson,  Waterbury,  Conn.;  Mrs.  Jno.  A.  Seely,  New  York; 
Mrs.  Fred  H.  Whipple,  New  York;  Miss  Weldon,  New 
York:  Mrs.  Schuyler  S.  Wheeler,  New  York;  Mrs.  Elmer 
W'illyoung,  Philadelphia;  Mrs.  A.  M.  Young.  Waterbury, 
Conn.;  Mrs.  E.  P.  Young,  Pittsburg,  Pa.;  Miss  Young, 
Pittsburg,  Pa.         -- 


The  Milliken  Iron  Electric  Light  Pole. 

The  pole  shown  in  the  cut  is  manufactured 
by  Millilten  Bros,  of  New  Yorlj,  and  is  an  out- 
growth of  the  company's  street  railway  pole. 
The  pole  is  constructed  of  two  longitudinally 
flanged  segments  connected  b)'  rivets  and  gas 
pipe  separators  which  vary  in  length  and  thus 
give  the  pole  a  taper  from  the  ground  to  the 
top.  Cast  iron  separators  are  introduced  at  in- 
tervals to  keep  the  segments  in  line.     The  sec- 
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tlon  of  the  pole  shows  the  form  of  the  separa- 
tor. Standard  incandescent  light  poles  are  ar- 
ranged for  the  lights  to  be  18  feet  above  the 
street.  'I'he  pole  is  set  in  the  ground  5  feet. 
The  brackets  shown  are  arranged  for  two  wires, 
although  more  can  be  used  if  necessary.  The 
top  of  the  pole  is  supplied  with  a  cast  iron  re- 
dt;cer  into  which  a  I'/j  gas  pipe  screws.  The 
top  of  the  gas  pipe  is  threaded  to  receive  a 
hood  which  carries  the  lights.     This   hood  can 


be  arranged  with  a  reflector  when  necessary. 
AVhen  these  poles  are  used  in  connection  with 
subways  a  hole  is  cored  in  the  cast  iron  separa- 
tors, and  the  wires  then  pass  directly  up  through 
the  center  of  the  pole.     The  arc  light  poles  are 


MILLIKEN   IRON   ELECTRIC   LIGHT   POLE. 

similar  in  construction  to  the  incandescent  light 
poles  just  described,  except  that  the  pole  proper 
runs  to  the  base  of  the  light.  The  Milliken 
poles   have  been,  it  is   stated,  extensively  used 


MILLIKEN   IRON   ELECTRIC   LtGHT   POLE — SECTION. 

in  South  American  countries  for  ordinary  forms 
of  line  work,  such  as  telephone  and  electric 
light  work.  It  has  been  found  that  in  trop- 
ical countries  different  kinds  of  insects  attack 
wood,  and  in  a  very  short  time  entirely  destroy 
the  fibers,  causing  the  pole  to  break  short  off 
at  the  surface  of  the  ground.  It  has  been  found 
also  that  it  is  difficult  to  keep  lines  in  operation 


Gwynn  Globe. 

The  Gwynn  globe  shown  in  the  cut  is  com- 
posed of  eight  pieces  of  heavy  French  plate 
glass,  bolted  to  a  brass  collar  in  such  a  manner 
as  to  make  the  breakage  of  the  plates  practically 
impossible.  The  collar  in  turn  is  fastened  to 
one  side  of  the  lamp,  as  shown  in  the  illustra- 
tion. 


GWYNN    GLOBE. 

Time  is  saved  by  the  fact  that  it  is  unneces- 
sary to  remove  the  globe  to  put  carbon  in  the 
lamp,  and  the  danger  of  breaking  globes  is  al- 
most entirely  obviated.  The  globe  is  manu- 
factured by  the  Western  Electric  company  of 
Chicago,  and  New  York. 


Motor  Truck  and  Brake. 

During  the  past  five   years  an    immense  sum 
of  money  has  been  invested  in   exploiting  elec- 


MOTOR   TRUCK 


where  they  pass  through  thinly  settled  districts, 
as  the  natives  cut  down  wooden  poles,  and  use 
them  for  fire-wood.  These  poles  can  be  made 
of  any  length,  and  varying  thickness  according 
to  the  strain  put  upon  them. 

'I  he  .Standard  Telephone  company  of  Chicago,  has  been 
incorporated.  Capital  stock,  ;i;5o,ooo.  Incoiporators,  W. 
E.  Robinson,  G.  V.  Mancnh  and  L.  A.  Fish. 


AND    DRAKE. 

trical  inventions;  while  in  the  same  ])eriod  an 
equally  large  amount  has  been  invested— in  a 
manner  of  which  the  public  knows  but  little  in 
developing  and  perfecting  auxiliary  apparatus. 
In  general  appearance  of  the  electric  motor  car 
is  little  change  from  the  old  time  horse  car  is 
noted.  The  car  body,  the  platforms  and  the 
wheels  are  apparently  the  same;  but  great  al- 
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terations  and  improvements  have  been  made  in 
the  vital  part  of  the  street  car — the  running 
gear.  On  the  old  common  truck  it  would  have 
been  almost  an  impossibility  to  have  placed  the 
present  high  speed  electric  motor,  but  mechan- 
ical invention  has  kept  pace  with  science,  and 
the  result  is  a  truck  almost  perfect  in  its  ap- 
pointments, equipped  with  safety  brakes  and 
other  appliances  for  the  protection  and  com- 
fort of  the  passenger,  and  made  throughout  of 
the  highest  grade  of  steel  bearing.  The  new 
brake,  which  is  illustrated  herewith,  is  just  now 
being  placed  upon  all  trucks  built  by  the 
McGuire  Manufacturing  company  of  Chicago. 
The  principal  claim  made  is  that  any  one  of  the 
connections  can  give  out  or  become  discon- 
nected without  diminishing  the  effectiveness  of 
the  brake.  It  will  be  seen  that  this  is  accom- 
plished by  a  double  connection,  yet  with  fewer 
pieces  than  in  ordinary  brakes. 


CORRESPONDENCE. 


Minneapolis,  Minn. 

Minneapolis,  Minn.,  Feb.  21. — The  board  of  trade 
of  the  village  of  Anoka  has  appointed  a  committee  consist- 
ing of  President  Jennings,  O.  L.  Cutter.  J.  H.  Niles,  H. 
Thornton  and  W.  F.  Brown  to  organize  a  stock  company 
for  the  construction  of  an  electric  railway  from  that  place 
into  Minneapolis.  Anoka  is  a  place  of  several  thousand 
inhabitants  lying  abDut  ten  miles  north  of  Minneapolis 
on  the  Mississippi  river,  which  depends  upon  steam  rail- 
way facilities  for  its  intercourse  with  this  city.  Its  citizens 
have  for  some  time  been  bringing  all  possible  inflaences  to 
bear  on  the  Minneapolis  Street  Railway  company  to  extend 
one  o(  its  lines  so  as  to  give  them  better  connections,  but 
they  have  been  met  with  the  candid  explanation  that  local 
improvements  and  extensions  would  require  all  the  energy 
of  that  corporation  for  some  time  to  come.  The  com- 
mittee of  citizens  above  named  is  for  the  purpose  of  or- 
ganizing a  company  composed  exclusively  of  Anoka  people 
to  securethe  right-of-way  into  Minneapolis  at  a  pjint  where 
connections  are  most  feasible,  and  to  construct  the  line. 
When  this  is  done  it  is  proposed  to  subuit  a  proposition 
to  the  local  company  to  operate  it,  and  in  the  event  of  fail- 
ure to  make  a  satisfactory  arrangement  to  equip  it  also. 
The  project  is  regarded  as  a  safe  one.  It  will  require  a 
large  expenditure,  but  it  is  believed  the  line  would  be  a 
paying  one  from  the  start. 

The  Gallagher  bill,  reducing  street  railway  fares  to  three 
cents,  was  killed  in  committee.  At  the  Wednesday  night 
session  of  the  house  judiciary  committee  it  came  up  for 
consideration,  and  was  indefinitely  postponed.  It  never 
had  any  basis  in  public  sentiment,  and  it  is  difficult  to 
conceive  how  it  could  have  been  seriously  considered  The 
McMillan  bill,  providing  exemption  from  the  payment  of 
fares  to  those  not  furnished  with  seats,  is  still  under  con 
sideration  in  committee.  This  is  not  so  certain  of  defeat 
as  was  the  Gallagher  bill.  The  promoter  of  the  bill  is 
working  hard  to  secure  its  passage,  and  he  finds  many 
among  the  granger  legislators  who  are  as  willing  as  him- 
self to  castigate  a  corporation  because  it  is  such. 

Another  measure  is  pending  of  interest  to  the  street  rail- 
way corporation.  The  bill  is  not  yet  drawn,  but  it  is  under- 
stood that  one  will  be  introduced  limiting  the  charge  for 
carrying  passengers  between  Minneapolis  and  St.  Paul  to 
15  cents,  with  25  cents  for  the  round  trip  .Such  an  act 
will  include  the  Great  Northern  and  the  Chicago,  Milwau- 
kee &  St.  Paul  railways,  each  of  which  now  runs  trains 
hourly  all  day,  charging  30  cents  for  single  fares  and  50 
cents  for  round  trips.  Its  effect  on  the  intenirban  motor 
line  would  be  to  increase  travel  largely,  as  the  steam  lines 
would  umiuestionably  be  compelled  to  abandon  many 
trains  formerly  run  with  profit.  The  Milwaukee  road  has 
announced  that  it  would  make  no  change  in  its  Twin  City 
service  for  the  present.  In  the  meantime  the  electric  line 
has  cut  tremendously  into  the  business  of  its  steam  rivals, 
notwithstanding  its  still  inadequate  equipment 

Under  the  auspices  of  the  Business  Men's  Union  a  large 
number  of  citizens  of  Minneapolis,  at  a  meeting  called  for 
the  purpose,  protested  against  any  state  legislation  for  the 
control  Oi  the  street  railway  system  of  Minneapolis  and  St. 
Paul,  The  gathering  was  entirely  non-political  in  its  char- 
acter. An  interesting  feature  of  this  meeting  was  an  em- 
phatic speech  against  the  proposed  legislation,  by  R,  J. 
Anderson  of  Anderson  Sc  Douglas,  who  some  time  ago 
sought  to  secure  a  street  railway  franchise  in  this  city  in 
opposition  to  the  Lowry  company. 

The  Minneapolis  board  of  trade  has  also  joined  in  the 
general  uprising  against  the  proposed  street  railway  legis- 
lation.    Al  a  meeting  called  to  consider   it    this  organi/a 


tion  appointed  a  committee  of  five  citizens,  irrespective  of 
party,  to  wait  upon  the  Hennepin  county  delegation  at  St. 
Paul,  presenting  resolutions  which  set  forth  that  such  leg- 
islation would  work  directly  against  the  city's  interest.  The 
committee  is  composed  of  W.  E.  Steele,  C.  C.  Taylor, 
Judge  Atwater,  J.  M.  Bartlett  and  E.  J.  Phelps— all 
prominent  business  men.  In  the  meantime  a  circumstance 
has  occurred  in  the  senate  which  renders  the  defeat  of  the 
bill  referred  to  possible,  if  not  probable.  The  "combine"' 
which  has  heretofore  dictated  legislation  has  been  broken 
by  serious  differences  in  its  own  ranks,  and  it  is  more  than 
likely  that  this  and  other  revolutionary  measures  of  similar 
character,  which  the  Farmers'  alliance  through  sagacious 
fusion  has  attempted  to  pass,  will  meet  the  fate  they  merit. 
The  controversy  over  the  street  railway  bill  has  given  the 
Lowr>'  corporation  the  friendly  and  earnest  support  of  an  im- 
portant local  element  that  has  before  this  been  extremely  an- 
tagonistic, and  will  probably  prevent  any  attempt  at  severe 
municipal  legislation  regulating  the  street  railway  service. 
Everybody  is  now  for  Lowr>'. 

Work  has  been  commenced  on  a  new  tunnel  projected 
to  connect  the  central  power  station  of  the  street  railway 
company  with  the  waters  of  the  Mississippi.  This  tunnel 
is  for  dissipating  the  waste  water  from  the  condensers  of 
the  several  engines,  which  furnish  the  company's  power, 
and  will  be  4^x3  feet  in  dimension,  25  feet  below  the  street 
surface.  The  tunnel  previously  built  for  water  supply  is 
50  feet  beneath  the  surface.  The  new  tunnel  will  be  com- 
pleted within  sixty  days.  N.  O.  F. 


Indianapolis.  Ind. 

Indianapolis,  Ind  ,  Feb.  21. — Bill  No.  179,  introduced 
in  the  Indiana  senate,  provides  that  the  suburban  street 
railroads  shall  be  allowed  to  use  the  tracks  of  any  existing 
street  railway  company  for  an  entrance  into  a  city,  upon 
payment  of  a  fair  rental.  The  measure  is  probably  in  the 
interest  of  the  much  talked  of  Broad  Ripple  Electric  com- 
pany's line  to  this  city,  which  has  for  some  lime  past  been 
trying  to  secure  a  right  of  way  into  the  city.and  to  the  Union 
railway  station,  but  so  far  has  been  unsuccessful  because 
the  Citizens'  Street  Railway  company  has  a  monopoly  of 
the  streels  and  alleys  in  this  city. 

It  was  suppDsed  the  Broad  Ripple  line  had  been  aban- 
doned at  the  time  of  the  misunderstanding  between  the 
contractors  and  those  furnishing  the  capital. 

Some  of  the  gentlemen  interested  in  the  line  say  this  is 
not  the  cise.  but  that  the  line  will  be  built  and  in  opera- 
lion  this  summer. 

Two  new  Julien  storage  battery  cars  have  been  received 
by  the  Citizens'  Street  Railway  company  to  replace  those 
which  have  been  in  useon  the  Irvington  road.  These  cars 
will  be  operated  by  the  owner — the  Julien  company.  The 
Citizens'  company  will  pay  a  certain  rental. 

A  bill  introduced  in  the  legislature  authorizes  the  use 
of  electric  motors  on  street  cars  in  this  city.  Under  the 
present  law  and  its  charter  the  present  company  has  no 
legal  right  to  use  anything  but  animal  power. 

It  is  possible  all  the  bids  for  electric  lighting  of  the  cily 
will  be  rejected  at  the  next  meeting  of  the  city  council,  and 
new  bids  called  for,  also  bids  for  furnishing  the  city  a  com- 
plete plant  to  do  its  own  lighting.  The  idea  of  the  city 
owning  its  own  electric  lighting  plant  seems  to  be  gaining 
supporters. 

Col.  Randolph  of  Chicago,  representing  the  Thomson- 
Houston  company,  and  H.  A.  Gooch  of  the  Edison  com- 
pany, have  been  here  looking  after  their  companies'  inter- 
ests. 


M. 


Denver.  Colo. 

Denver,  Colo.,  Feb.  20. — A  proposition  has  been  made 
to  the  city  of  Trinidad  which,  if  carried  to  a  successful 
issue,  will  revolutionize  the  railroad  business  of  the  Rocky 
.Mountain  region.  The  scheme  is  looked  upon  as  rather 
visionary,  but  the  earnestness  and  zeal  with  which  it  is  being 
pushed  shows  that  there  are  a  great  many  people  who  think  it 
entirely  possible  It  is  nothing  less  than  a  project  to  connect 
Trinidad  with  the  leading  gold  and  silver  mining  sections 
of  the  stale  by  an  electric  railway.  Boston  capitalists, 
whose  names  have  not  been  given  to  the  puhlic,  have  made 
a  proposition  that  for^ioo.ooo  and  land  for  terminal  facili 
lies  they  will  build  and  operate  such  a  line,  the  froo.ooo 
not  to  be  paid  them  until  100  miles  of  the  road  are  built 
and  in  operation.  The  proposed  line  will  run  from  Trini- 
dad to  r^urango,  with  a  branch  to  Aspen,  in  all  several 
hundred  miles  of  road.  The  object  in  building  the  line  is 
to  furnish  cheap  transit  for  ores  to  smelters  at  Trinidad  and 
for  coal  from  Trinidad  to  the  mining  regions.  The  com- 
pany is  to  begin  work  within  two  years. 

Frank  A.  Miller  of  the  Trinidad  Land  &  Improvement 
company,  has  been  granted  a  franchise  for  electric  railway 
and  electric  light  purposes  in  that  city.  There  is  at  pres- 
ent no  electric  railway  in   Trinidad,  and  an   electric  light 


plant  will  be  put  in  in  opposition  to  the  one   now  doing 
business  there. 

The  Edison  General  Electric  company  has  established  a 
branch  in  Denver  with  George  W.  Carter  as  local  agent. 
Mr.  Carter  has  been  in  charge  of  the  business  of  the  com- 
pany here  for  some  time.  The  filing  of  the  articles  of  in- 
corporation on  a  capital  of  .$12,000,000  enriched  the^tate 
treasury  to  the  amount  of  $1,200.  This  company  equipped 
the  new  Colorado  Springs  electric  railway  and  will  proba 
biy  interest  itself  in  the  line  to  be  built  at  Leadville. 

The  Leadville  &  Evergreen  Lake  Electric  company  has 
been  incorporated  with  a  capital  of  ^200,000.  The  pur- 
poses of  the  company  are  to  construct  an  electric  road  and 
telephone  line  between  Leadville  and  Evergreen  Lake.  The 
incorporators  are  R.  E.  Goodell,  John  Law,  A.  A.  Blow, 
C.  W.  Kitchen  and  C.  A.  Parsons. 

The  first  cars  over  the  new  art  gallery  line  to  Montclair 
were  started  recently.  Regular  service  will  be  given  after 
March  i. 

The  Denver  &  Suburban  electric  railway  has  recently 
placed  an  order  for  $75,000  worth  of  material  and  equip- 
ment which  would  seem  to  indicate  that  the  company  will 
do  some  extensive  building  in  the  spring. 

Transit  facilities  on  the  East  Colfax  avenue  line  are 
being  improved.  This  line  runs  to  Aurora,  six  miles  east 
of  the  city.  Five  new  motors  were  placed  on  the  line 
recently  and  contracts  have  been  let  which  will  increase  the 
number  of  cars  to  thirty-six  by  April  i.  An  independent 
electric  light  plant  has  been  contracted  for  in  Aurora 
which  will  be  furnishing  light  within  sixty  days. 

Relations  between  the  city  council  of  Highlands  and  the 
Western  Electric  Construction  company  are  somewhat 
strained  because  of  the  failure  of  the  company  to  furnish 
the  amount  of  light  demanded  by  private  consumers.  It  is 
probable  that  matters  will  soon  be  arranged  to  the  satisfac- 
tion of  all.  C.  W.  C. 


Milwaukee.  Wis. 

Milwaukee,  Wis..  Feb.  21. — At  last  contracts  have 
been  awarded  for  converting  the  Cream  City  and  Milwau- 
kee City  Railway  lines,  the  most  extensive  in  the  city,  into 
electric  systems.  Both  lines  are  owned  by  the  Villard  syn- 
dicate, and  the  Edison  General  Electric  company  will  fur- 
nish the  electric  equipment.  Chief  Engineer  Henderson, 
of  the  Edison  company,  and  two  of  his  associates,  were 
recently  in  the  city,  and  the  matter  of  contracts  was 
speedily  settled  The  amount  of  the  contracts  for  electric 
equipment  alone  is  said  to  be  $1,300,000.  In  addition, 
contracts  will  have  to  be  awarded  yet  for  rebuilding  the 
roadbed,  and  laying  and  furnishing  6,000  tons  of  heavy 
steel  rails.  Work  will  be  commenced  at  once.  The  Trunk 
lines,  it  is  understood,  will  be  equipped  first. 

The  Wisconsin  Electric  Light  .S:  Power  company  has 
been  incorporated  with  a  capital  stock  of  $50,000  already 
subscribed.  The  company  has  secured  control  of  a  new 
dynamo  patent  which  it  proposes  to  sell  to  various  electric 
light  and  power  companies. 

There  is  a  movement  on  foot  to  build  a  small  Eiffel 
lower  at  Whitefish  Bay.  Capt.  Pabst,  the  wealthy  brewer, 
and  I'resident  Pfister,  of  the  Dummy  line,  are  the  chief 
promoters.  It  is  proposed  to  erect  a  tower  400 
feet  in  the  belief  that  it  would  add  materially  to  the  at- 
tractiveness of  the  bay. 

President  Eliot  of  Harvard  College,  who  has  been  in 
the  city  during  the  week,  declares  that  there  is  no  scientific 
laboratory  in  Massachusetts  equal  to  that  at  the  Milwaukee 
High  School.  President  Eliot  was  shown  about  the 
laboratory  by  Profs.  Rogers  and  Peckham,  and  was  very 
loud  in  his  praises  of  it.  C. 


Kansas  City,  Mo. 

Kansas  Citv,  Mo.,  Feb.  21. — Senator  Teasdate  of  ihi; 
city  is  chairman  of  the  state  legislature  committee  on  cor 
porations  other  than  railroads  or  insurance.  Last  week  he 
gave  the  Kansas  City  and  St.  Louis  telegraph  and  tele 
phone  men  an  opportunity  to  argue  against  the  passage  of 
the  pending  subway  bills.  The  measure  which  the  com- 
mittee regards  most  favorably  requires  all  telegraph,  tele- 
phone and  electric  light  wires  to  be  placed  underground 
within  the  next  two  years.  Messrs.  Baker  and  Bahlc  ap- 
peared for  the  Western  Union  Telegraph  company,  .and 
claimed  that  it  would  be  impracticable  to  comply  with  the 
provisions  of  such  an  enactment,  and  that  it  would  compel 
them  to  close  up  all  but  three  or  four  of  the  sub-stations  of 
St.  Louis  and  subject  them  to  endless  expense. 

Messrs.  Weeks  and  Smith,  for  the  Kansas  City  electric 
light  and  telephone  companies,  read  papers  on  the  inex- 
pediency of  subways,  and  claimed  that  burying  wires  had 
not  proved  encouraging,  and  that  undcrgrovmd  wires  were 
even  more  dangerous  than  those  overhead. 

Senator  Stone  said  the  bill  was  reasonable  in  ils  require- 
ments, as  it  did  not  require  parlies  to  comply  with  its  pro- 
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visions  until  1893.  It  also  gave  the  board  of  public  im- 
provements authority  to  establish  the  districts  in  which  the 
wires  should  go  underground,  and  to  relieve  companies 
from  subways  in  cases  where  the  board  should  deem  it  to 
be  impracticable.  The  senator  said  that  as  a  matter  of 
fact  the  wires  were  now  underground  in  New  York,  Chi- 
cago and  Philadelphia,  under  provisions  similar  to  those 
proposed,  and  the  movement  was  successful.  It  was  his 
purpose,  he  said,  to  do  something  practical,  and  not 
destructive  of  business  interests,  and  he  thought  his  bill 
was  in  consonance  with  the  popular  demand  for  relief  from 
the  dangerous  wires  and  unsightly  poles  now  prevalent  in 
the  business  districts  of  St.  Louis  and  Kansas  City. 

The  Board  of  Trade  of  Kansas  City,  Kan.,  has  taken  up 
the  citizens'  protest  against  poor  night  facilities  given  that 
city  by  the  Western  Union  Telegraph  company,  and  will, 
at  an  early  date,  present  the  full  grievance  of  the  people 
in  writing  to  the  company.  P. 


Cincinnati,  Ohio. 

Cincinnati,  Feb.  21. — The  Covington  &  Cincinnati 
Electric  Railway  company,  equipped  with  the  Short 
double  trolley  system,  commenced  operating  cars  over  its 
entire  line  on  Sunday.  Feb.  S,  running  by  double  track 
between  Covington  &  Cincinnati  via  the  Suspension 
bridge. 

The  power  station,  which  is  in  charge  of  Andrew  Win- 
ter, is  located  at  the  corner  of  Front  and  Greenup  streets, 
Covington,  is  said  to  be  one  of  the  most  complete  of  its 
kind  in  the  country.  At  present  it  is  equipped  with  two 
3o-horse  power  500  volt  Brush  generators  driven  direct  by 
two  loohorse  power  Armington  &  Sims'  automatic  cut  off 
high  speed  engines.  \s  a  reserve  there  is  one  150-horse 
power  500-volt  Brush  generator  driven  direct  by  a  150- 
horse  power  Mcintosh  &  Seymour  engine. 

The  boilers,  two  in  number,  furnished  by  the  Lane  & 
Bodley  company,  of  this  city,  are  made  of  steel  and  are  of 
the  tubular  type,  seventy-two  inch  diameter  and  iS  feet 
long.  The  bottom  of  each  boiler  over  the  fire  grate  is 
made  of  one  large  sheet,  thus  avoiding  joints  where  they 
would  be  exposed  to  the  action  of  the  fire.  They  are 
worked  under  a  load  of  100  pounds  per  square  inch,  and 
are  equipped  with  Murphy  furnaces.  The  two  duplex 
pumps  were  furnished  by  the  Laidlaw  &  Dunn  company  of 
this  city.  A  Hoppes  Manufacturing  company's  heater  is 
used. 

The  cars,  fifteen  in  number,  built  by  the  Stephenson  com- 
pany. New  York,  are  very  handsome  in  design  and  finish, 
and  run  very  smoothlv.  Each  car  is  equipped  with  two  15- 
horse  power  500-vblt  Brush  motors,  the  Short  gears  and 
trucks  and  the  Short  sliding  contact  double  trolleys.  The 
weight  per  car  is  12,000  pounds.  There  are  sixteen  curves  in 
the  line,  which  is  three  miles  in  length.  The  heaviest  grade, 
9  per  cent.,  is  on  Walnut  street,  Cincinnati,  between  Pearl 
and  Fourth.  Loaded  cars  come  to  a  full  stop  anywhere 
on  this  grade  to  permit  passengers  to  alight  and  proceed 
again  without  any  apparent  difficulty  except  now  and  then 
a  little  shpping  of  the  wheels  on  rainy  days.  The  poles 
used  are  of  the  girder  type,  built  of  plates  and  four  angle 
irons.  These  were  furnished  by  the  Walton  Architectural 
Iron  company.  No.  i  hard  drawn  copper  wire  is  used  on 
the  line.  W. 

Des  Moines,  Iowa. 

Des  Moines,  Iowa,  Feb.  21. — The  little  city  of  At- 
lantic has  followed  the  lead  of  many  other  Iowa  cities  and 
has  substituted  electric  for  gas  light.  The  plant  is  owned 
and  operated  by  the  city.  The  current  was  turned  on  for 
the  first  time  last  week  and  the  system  was  found  to  be  en- 
tirely satisfactory.  Every  street  in  the  city  is  covered  by 
the  circuit.  When  entirely  completed  the  plant  will  be 
second  to  none  in  the  state. 

The  Des  Moines  Electric  Railway  company  has  in  pro- 
cess of  construction  at  Akron,  Ohio,  an  eighteen  cell 
storage  battery  of  the  ITcss  pattern  which,  when  com- 
pleted, will  be  used  on  one  of  the  cars  in  this  city.  The 
experiment  will  be  watched  with  interest  as  It  will,  if  suc- 
cessful, result  in  the  adoption  of  storage  batteries  on  all 
the  lines  of  the  system. 

The  controversy  between  the  Des  Moines  city  council 
and  the  Central  Union  Telephone  company  has  resulted  in 
the  passage  of  an  ordinance  which  grants  a  franchise  to 
the  company  on  condition  that  the  city  share  in  the  re- 
ceipts of  the  company.  It  was  discovered  during  the  past 
year  that  the  telephone  company  had  been  operating  its 
lines  upon  the  streets  of  Des  Moines  for  years  without 
having  accepted  the  terms  of  the  franchise  ordinance 
passed  by  the  council  or  complying  with  its  conditions,  and 
therefore  was  operating  without  authority.  A  demand  was 
at  once  made  from  certain  quarters  that  the  city  should  not 
grant  a  new  franchise  to  the  company  without  receiving  a 
money  consideration  therefor.    The  ordinance  prepared  and 


passed  by  the  council  acquiesces  in  the  demand  and  pro- 
vides that  the  telephone  company  shall,  during  the  contin- 
uance of  the  franchise  be  required  to  furnish  to  the  city 
free  of  charge  fifteen  telephones,  and  also  pay  to  the  city 
annually  three  per  cent,  of  its  gross  receipts  for  telephone 
service.  The  receipts  of  the  company  are  estimated  at 
about  $40,000  annually.  The  franchise  is  only  granted 
for  two  years  from  March  31st  next.  The  manager  of  the 
company  declares  that  the  ordinace  cannot  be  accepted. 

Cherokee's  electric  light  plant  is  just  completed.  The 
machinery  and  everything  connected  with  the  plant  is  of 
the  best.  As  it  looks  now  the  capacity  of  the  plant  will 
have  to  be  increased  before  long.  The  capacity  for  in- 
candescent lamps,  i6-candle  power,  is  given  at  650,  and 
already  over  700  are  spoken  for.  It  has  a  capacity  of 
30-1,200  candle  power  arc  lights.  F.  M.  C. 


THE  ELECTRIC  MOTOR. 

The  Continental  Electric  Construction  company  of  Chi- 
cago, has  been  organized;  capital  stock,  $250,000;  to  build, 
equip  and  operate  street  railways,  electric  light,  power  and 
heating  plants,  and  to.  do  a  general  electric  manufacturing 
business.  Incorporators,  William  F.  Orrell,  Oren  I.  Wheat 
and  Leslie  C.  Orrell. 

Chadbourne,  Hazelton  &:  Co.  of  Philadelphia,  have  re- 
cently closed  a  contract  with  the  Athens  Street  Railway 
company,  Athens,  Ga  ,  for  the  entire  equipment  of  its 
line.  The  new  slow  speed  direct  gear  Wenstrom  motor 
will  be  used.  The  station  will  be  equipped  with  the  Wen- 
strom apparatus  throughout.  One  50000  watt  generator 
will  furnish  the  power  for  the  five  cars.  Standard  Brill 
trucks  will  be  used,  and  the  entire  equipment  will  be  first- 
class  in  every  respect.  The  road  is  about  five  miles  long, 
and  runs  from  Macon  to  Athens.  Ga. 

Chadbourne,  Hazelton  &  Co. ,  general  agents  of  the 
Wenstrom  Consolidated  Dynamo  &  Motor  company,  of 
Baltimore,  have  just  closed  a  contract  with  the  Denver, 
Lakewood  and  Golden  Railway  company,  of  Denver,  Col- 
orado, for  an  extensive  electric  railway.  This  road  runs 
from  the  heart  of  Denver  directly  across  the  country  to  the 
city  of  Golden,  a  distance  of  fourteen  miles,  passing 
through  several  smaller  towns  on  the  way.  The  grading 
on  this  road  is  completed,  and  the  work  of  laying  the  rails 
is  about  commenced.  Sixty-pound  T-rail  will  be  used. 
This  road  is  the  only  direct  communication  between  these 
two  cities,  and  Mr.  Starkweather,  vice  presic'ent  and  gen- 
eral manager  of  the  road,  claims  that  the  freight  business 
alone  on  this  line  will  pay  a  ten  per  cent,  dividend  on  the 
investment.  The  equipment  at  first  will  consist  of  two 
100  horse  power  motor  cars,  designed  by  Leonard  Atwood, 
mechanical  expert,  employed  by  Chadbourne,  HazeUon  iSr 
Co.  These  motor  cars  will  be  fitted  with  special  Wenstrom 
slow  speed  direct  geared  motors,  designed  by  H.  F.  Par- 
shall,  on  the  same  general  lines  as  the  regular  Wenstrom- 
Parshall  slow  speed  street  car  motor.  These  are  guaran- 
teed to  draw  cars  at  the  rate  of  twenty-five  or  thirty,  miles 
an  hour,  and  haul  loaded  freight  cars.  For  the  passenger 
traffic,  long  8  wheel  cars  with  pivotal  trucks  will  be  used. 
These  cars  will  be  handsomely  fitted  up,  and  will  have  a 
seating  capacity  of  about  forty  people.  Two  standard 
Wenstrom  slow  speed,  direct  geared  motors,  3o-h:rse 
power  each,  will  be  put  on  these  cars.  They  are  calculated 
to  run  fifteen  or  twenty  miles  an  hour,  hauling  two  trail 
cars.  The  power  plant  will  be  divided  into  two  sections; 
one  station  being  in  Golden,  the  other  near  Denver.  Each 
one  will  be  fitted  up  with  four  So, 000  watt  Wenstrom 
street  car  generators,  of  the  newest  design,  together  with 
the  necessary  steam  plant.  Mr.  Atwood,  expert  of  the 
firm,  has  been  in  Denver  for  some  weeks  going  over  this 
work,  and  laying  out  necessary  plans  for  the  successful 
equipment  of  the  entire  line.  It  is  intended  to  have  the 
road  open  for  traffic  as  near  the  first  of  May  as  possible. 
The  equipment  will  be  increased  very  materially  during 
the  summer,  as  the  traflic  over  this  line  is  expected  to  be 
very  great,  

Personal  Mention. 

Albert  E.  Rich  of  the  Hunt  Engineering  company, 
Brooklyn,  N.  Y.,  was  recently  in  Chicago. 

E.  E.  Iliggins  has  resigned  from  the  Edison  General 
Electric  company  to  accept  a  similar  position  with  the 
Thomson-Houston  Electric  company, 

William  S.  Logue  of  Orange,  N.  J.,  representing  Edi- 
son's phonoplex  system  of  telegraphy,  and  the  Edison 
Manufacturing  company,  was  in  Chicago  recently. 

W.  B,  Ferguson,  formerly  with  the  Thomson-Houston 
Electric  company,  has  been  appointed  the  New  England 
agent  for  the  Detroit  Electrical  works.  He  has  already 
secured  an  order  for  an  installation  of  the  Rae  system. 


Business  IVIention. 


The  Crocker-Wheeler  Motor  company,  New  York,  has 
secured  as  sales  agent  George  W.  La  Rue,  who  has  been 
connected  with  the  Sprague  Electric  Railway  &  Motor 
company  as  agent  in  the  East. 

The  Walter  Hay  Manufacturing  company,  of  Chicago, 
received  within  the  last  week  orders  for  over  2,000  of  its 
improved  electric  bells.  The  orders  came  from  firms 
which  had  thoroughly  tested  the  bell.  The  company  is 
making  a  special  annunciator  for  the  Falls  City  fire  de- 
partment of  ]''alls  City,  Neb. 

The  Electrical  Supply  company  of  Chicago,  is  having 
more  than  usual  success  with  the  Simpson  storage  battery. 
Dentists  and  physicians  find  these  small  secondary  batteries 
peculiarly   convenient   for   their   purposes,  and    for   small 


Hghting  and  power  purposes  and  various  domestic  uses, 
they  are  just  the  thing.  The  batteries  furnished  are  two, 
three  or  four  20  ampere  hour  cells,  and  come  in  neat,  port- 
able oak  cases.  They  are  sold  very  low,  but  are  as  care- 
fully made  as  the  larger  commercial  batteries. 

The  Crocker- Wheeler  Electric  Motor  company  of  New 
York  has  been  fortunate  in  securing  the  services  of  Will- 
iam D.  Palen  as  electrician  in  charge  of  the  testing  and 
inspection  of  apparatus  in  the  large  factory.  Mr.  Palen 
was  formerly  connected  with  the  Edison  company,  and  is 
known  as  a  thoroughly  capable  electrician. 

W.  S.  Rogers,  of  the  Thomas  Murray  company  of  New 
York,  will  have  charge  of  the  Grand  View  Beach  electric 
railway,  which  extends  from  Charlotte  along  the  beach 
seven  and  one-half  miles,  to  Manitou  Beach,  Rochester, 
N.  J.  This  line  will  be  equipped  with  the  Rae  system.  The 
start  will  be  made  with  seven  motor  cars  and  seven  trailers, 
each  motor  car  being  driven  by  a  40  horse-power  motor.  It 
is  expected  that  the  road  will  be  running  by  May  15. 

W.  S.  Krotz,  superintendent  and  electrician  of  the  De- 
fiance, O,.  Electric  company,  wrote  the  following  letter 
to  the  Electric  Supply  company:  "Two  years  ago  this 
spring  some  time  I  was  given  a  Perkins  incandescent  lamp 
and  holder  as  a  sample.  I  put  the  lamp  up  in  the  dynamo 
room  at  that  time  and  it  has  been  running  all  night  ever 
since — over  seven  thousand  hours.  It  is  a  no  volt  lamp, 
and  it  is  burned  until  i  A.  m.  at  that  voltage.  It  is  then 
burned  at  90  volts  until  morning." 

Wilson,  Rebenstock&  Co,,  174  So.  Ciark street, Chicago, 
have  recently  added  some  new  machinery  to  their  factory 
and  are  now  better  than  ever  prepared  to  assist  inventors 
in  the  perfection  of  their  apparatus.  They  also  manu- 
facture testing  sets  and  all  kinds  of  electrical  instruments. 
The  firm  is  composed  of  D.  H.  Wilson  and  Geo.  Reben- 
stock,  two  well  known  electricians,  who  will  at  any  time 
give  their  time  and  experience  in  consultation  without 
charge,  Mr.  Wilson  is  the  inventor  of  the  appliances 
used  by  the  American  Electrical  Fence  company,  of  which 
company  he  is  now  the  consulting  electrician,  and  has  just 
patented  a  new  gravity  battery  that  apparently  has  a  high 
efiiciency.  These  gentlemen  are  accommodating  and 
painstaking  and  will  undoubtedly  meet  with  succes  in  their 
new  undertaking. 

To  no  company  or  firm  in  the  United  States  is  more 
credit  due  for  the  perfection  of  the  street  railway  motor 
truck  than  to  the  McGuire  Manufacturing  companj'  of  Chi- 
cago. The  McGuire  truck  was  recently  illustrated  in  the 
Western  Electrician,  and  stands  in  need  of  no  further 
words  of  commendation  at  this  time.  A  sufficient  proof 
of  the  superiority  of  the  truck  lies  in  the  fact  that  it  has 
been  adopted  and  is  now  in  use  by  over  fifty  electric  street 
railway  corporations.  Among  the  most  important  of  the 
recent  contracts  are  the  following:  Dubuque  Electric 
Railway  Light  and  Power  company,  S  steel  motortrucks 
and  2  trailers;  Cicero  &  Proviso  Railway  company,  24 
double  trucks;  Seattle  Electric  Railway  &  Power  company, 
iS  trucks;  Newark  (N.  J.)  Street  Railway — of  which 
Judge  Altgeld  of  Chicago  is  president — 6  motor  cars. 

Mr.  Hood  of  the  Chicago  Wood  Mat  company  has  been 
making  a  series  of  experiments  having  in  view  the  perfec- 
tion of  his  wood  mat  for  electric  motors,  and  other  street 
cars.  For  motor  cars  the  leading  companies  are  now 
adopting  the  mat  or  flooring  permanently  built  in  the  car, 
which  is  Mr.  Hood's  invention.  These  floors  are  very  de- 
sirable for  electric  motors,  as  they  are  rigid,  permitting 
a  trap  to  be  cut  through,  and  are  easily  handled  for  the 
necessary  repair  and  inspection  of  the  motors.  With  a 
loose  or  flexible  matting  on  the  floor  this  becomes  a  great 
annoyance,  but  with  ordinary  streetcars  or  trailers  a  mov- 
able mat  is  desirable.  To  meet  this  demand  this  company  has 
heretofore  made  a  flexible  wood  mat  held  together  with 
wire,  but  exposed  to  the  weather  the  iron  would  rust,  and 
after  folding  for  a  time  the  strands  would  break.  To  meet 
this  objection  Mr.  Hood  has  substituted  for  the  wire  a 
flax  sash  cord,  coated  with  asphaltum  varnish,  rendering 
it  impervious  to  water,  each  slat  being  held  its  proper  dis- 
tance apart  by  a  wire  ring  washer  strung  on  the  cord.  The 
cord  has  all  the  strength  of  the  wire,  and  treated  with  var- 
nish will  make  a  matting  that  it  is  claimed  will  be  practi- 
cally indestructible.  The  Pullman  company  are  using 
this  matting  in  large  quantities,  and  the  factory  at  247 
North  Wells  street  is  now  being  run  to  its  full  capacity  to 
meet  current  orders. 

It  is  a  well  established  fact  that  steam  when  being  con- 
veyed to  an  engine  contains  a  large  percentage  of  water, 
resulting  from  entrainment  of  water  from  the  boiler  dur- 
ing rapid  evaporation,  and  condensation  in  the  pipe  con- 
nections between  the  boiler  and  engine.  Water  conveyed 
by  the  steam  to  an  engine,  not  only  represents  a  large  per- 
centage of  loss,  but  also  introduces  an  element  of  danger, 
especially  to  the  high  speed  engines  of  the  present  day,  in 
which  clearances  are  reduced  to  a  minimum.  The  separa- 
tor, manufactured  by  the  Pond  Engineering  company,  of 
St.  l-ouis,  is  so  placed  in  the  line  of  pipe  near  the  engine, 
that  all  the  steam  conveyed  to  the  engine  must  pass 
through  it,  and  consists  of  an  outer  cylindrical  shell  into 
which  the  steam  enters  with  the  entrained  water,  and 
leaves  through  an  inner  pipe  extending  from  the  top  down 
about  one-half  the  length  of  the  separator,  by  which  ar- 
rangement an  annular  space  is  left  between  the  two.  The 
lower  part  of  the  separator  is  enlarged  and  forms  a  re- 
ceiver of  sufficient  capacity  to  provide  for  any  sudden 
How  of  water  from  the  boiler.  An  opening  of  proper  size 
ifi  provided  at  the  bottom  for  removing  the  water,  and  a 
glass  water  gauge  is  supplied  to  show  the  level  of  the 
water  at  all  times  in  the  separator.  A  flange  connection  is 
made  between  the  upper  and  low*frpart  of  the  separator, 
so  that  it  can  be  easily  opened  for  inspection,  without 
breaking  any  joints  in  the  line  of  pipe.  The  separator  is 
guaranteed  to  relieve  the  steam  of  all  entrained  water  and 
return  this  water  to  the  boiler,  either  direct  or  b)'  means  of 
a  trap,  as  the  location  of  the  separator  may  determine. 
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AMEEICAIT  ELECTEICAL  WOUKS, 

PROVIDENCE,  R.  I. 

Manufacturers  of  Patent  Finished 

ELECTRIC   LIGHT  WIRE, 

Magnet  Wire,  Office  and  Annunciator  Wire,  Rubber  Covered 

Wire,  Lead  Encased  Wire,  Telephone  and 

■  Incandescent  Cords. 

FARADAY  CABLES. 

New  York  Office,  10  Cortlandt  Street, 
Insulation  Guaranteed  Wherever  Used,  Aerial,  Underground  or  Submarine. 


In  a  letter  from  the  INSPECTOR  of  the  Boston  Fire  Underwriters' Union,  under  date  of  March29, 
1886,  he  says:    "A  Thoroufflily  Reliable  and  Desirable  "Wire  in  Every  Respect." 

The  rubber  need  In  Insalating  oar  ^viree  and  cables  Is  specially  chemiGally  prepared,  and  is  guar- 
enteed  to  be  walerpmo*,  and  will  not  deteriorate,  oxidize  or  crack,  and  w  11  Temsln  flexible  in  extreme 
cold  weather  and  not  affected  by  heat.  The  Inenlatlon  is  protected  from  mechanical  Injury  by  one  or 
more  braids  and  thewhole  slicked  with  Clark's  Patent  Compound,  which  Is  water,  oi',  acid  bud  lo  a 
very  great  ei'ent,  fire-proof  Our  insulation  will  prove  durable  when  all  others  fail.  We  are  prepared 
to  furnish  single  Wires  of  all  gauges  and  diameter  of  insulation  for  Telegraph,  Telephone  and 
Biectric  Lights  from  atock.     Cables  made  to  order. 

EASTERN  ELECTRIC  CABLE  COMPANY, 

61  and  63  Hampshire  Street,  Boston,  mass, 

HENRY  A.  CLARK,  General  Manager.  HERBERT  H.  EUSTIS,  Electrician. 


MICA 


AUi  SIZES 

AMS 
QTIAXITIXS 


For  lilectrical  Purposes. 

ETJ&ENEMUNSELL&OO.. 

218  ■Water  St,  New  York. 


MAKE 

ANYTHING 
IN    BRASS 


TuBHEH  Brass  Wdrks 

^LASALU&AVC 
CHICAGO. 


<^^  CROCKER-WHEELER 

PERFECTED  MOTORS. 

Very  Slow  Speed— Full   Power— Perrcct  RcKul:ition 

Forced     Fields,     Let    into    ISuse  -  Self-Oiliiis 

JiearinKs-Self-Centerins:  ISeiirinKH-All 

Sizes    Botli  Arc  and  Incandescent 

—For  All   Power  Purinmes. 

AcknowledgeJ  by  Iho  Leading  Manufacturing  Companies  lo  he 

THE  MOST  PERFECT  MOTOR  MADE. 

Etllmates  and  Plans  Furnished  for  Electric  Power  Equip 
ment. 

CORRESPONDENCE    INVITED. 

430-432  WEST   14TH  St.,    NEW    YORK 


S.  S.  WHEELER. 

President. 


F.  B.  rRO:'KEK, 

Vlce-PrcBt. 


JAMES  LEFFEL  WATER  WHEELS 


BUILT     BY    THE 


JAMES  LEFFEL  tc  CO. 


UPRIGHT    AND    HORIZONTAL, 

FOR 

Electric,  Mining  and  Manufacturing 
i^Ij-a.  ixr  T  s . 

Easy  worklny  gatcH.  High  porcentugo  and  i-von 
Bpocd  at  full  and  part  capfti;ity.  Eiiiiiilly  udjiptuil  to 
hlf!h  and  low  heiidw.  Liirno  miiiiluT  of  bI/ls  iiud 
Htyli.'H,     Hi.'IkX  for  duncriptivn  paiiii-lili't  \.<> 

THE  JAMES  LEFFEL  &  CO. 


SPRINGFIELD, 
OHIO. 


OH  110    LIBERTY   ST.. 
NEW   YORK   CITY. 


WILI.ARD  L.  CANOEE,    („„.,„„.  «.„.„.,. 
H.  DURANTCHEEVEli,  I  BnelnesB  Managers. 

1'^£]    TTNTT'-in-Fnvr  A  Tirt-t-lSTAT. 


CAZENOVB  JONES, 

Manager  of  Factoriofl. 


(I.IMITKD.) 

X3    I'a.rJi.    Ho-oc-,    JNTo-c^    "Vorli. 

INSULATED  WIRES  and  CABLES, 

ELECTRIC  LIGHT,  TELEPHONE  AND  TELEGRAPH, 


st-ON'^ 


—  Foil  — 
AURIAr,,      Si;i51HAUINK       AND      UNDER- 

GKOIINO   IISK. 

Awarded  a  Gold  Modal  at  Iho  Paris  Exposition. 

HOr.K   MANUFACTUUEK9   OF 


Candee  Aerial  Wires. 

Manson  Protecting  Tape. 
Okonite  Waterproof  Tape. 

nil  Wtlli:  4:      <'lil<'iiuo.    ■■Iilliiili'lnhlii,    ItiiHloii.    Mini     I'riiiii'lMi'o.    tiiKliiiiitl  i. 
l.oiiiHvillr  Ofiiiilm.  ^Iliiiii-uiMiliH,  Mt.  liiMiiN,  liaii.siiH <:it.v.  I.iitifloii,  Hu.  .\iu<m-1cii. 


ftBAOE  MARK] 


GEORGE  CUTTER, 

ELECTRIC  SPECIALTIES, 


333  The  Rookery, 


0^X0.A.G»-O. 


Will  present  his  many 
new  Appliances  in  this 
space  from  week  to  week. 
Some  very  good  ones  now 
ready  for  the  market, 
such  as 


Gutter's  Street  Hood 

For  Incandescent  Lighting.         NEATEST  —  SIMPLEST  — STRONGEST. 

TVrlte  for  Circular  and  Prices. 


WHY 


Pay  $573.60  funeral 
expenses  when  the 
accident  could  have 
been  prevented  by 
the  use  of  the  Safety  Binding 
Post,  manufactured  by 

m.  c.  cEEAsz:, 

43-45  South  Canal  Street,  Chicag'o. 
HARD  RUBBER  GOODS. 

CHICAGO 

WOOD  MAT 

COMPANY, 

Manufacturers  of 

Wood  Car  Matting  >*'  Car  Flooring 

l>efiiKnC(l  t^pecially  for 

247  North  Wells  Street,       -      CHICAGO.  ILL. 


CHICAGO  ELECTRIC  MFG.  CO., 

7.'i  Fl'.  Jtiohsott  St.,  VhictiifO.       J.  I>.  Clayhom,  Myr. 

Makers  of  all  kinds  of  ELECTRICAL  APPARATUS. 
FINE  INSTRUMENT  REPAIRS.       DEVELOPMENT  OF   NEW  INVENTIONS. 

Vulcanite  Insalating  material  in  miocts.  Hods,  Tubes,  C  UT  TO  OB0ER. 


AMERICAN  INSTITUTE  EXHIBITION  1890 


lYIASON'S  BATTERIES 


AWARDED   A   MEDAL 


HKNU  FOK  ILLUKTBATEU  CATALOCillK  IMUl. 

PES  H.MASON..iL°r>'^r.,BROOKLYN.N,Y. 

JEWELL  BELTING  CO-.-'cS^nn"" 

Manufacturers  of  SHORT  LAP,  PURE  OAK  LEATHER  BELTII\IG. 

Oar  Ught   DoaUe   Dynamo    Belt,   are   always  made  from  oenters  of  whole 
hides  extra  atrotohod. 


VT'EBTEXaiT    j^O-EILTT'S  : 


(     W.  II.  SALISBURY  &  CO.,  Chicaco,  III. 
A.  II.  GARDraER  CO.,  MlUvauliee,  Wis. 
TODD  &  STANLEY  CO.,  Sc.  LohIb,  Mo. 
BNOLISH,  MORSE  &  CO.,  Kauiae  City,  Mo. 

Maiu  Hcaee,  IndianapoIlB. 
E.  C.  ATKINS  *  CO. ,^  Branch  Honeo,  MemplilB,  Terni. 

"       Chattanooga,  Tenn. 


(Ma 
i.,]Bri 


PORTABLE  PHOTOMETERS. 

If  you  arc  net  sure  that  your  lamps  are  giving  FULL  CA^DlE  POWER  buy  a 

QUEEN  PORTABLE  PHOTOMETER. 

Tills  Photometer  Is  intenikd  lo  tcil  lamps  ■while  IN  USF.     It  Is  3?i.^  Inches  loug,  and 
5;.(  Incbcj  sqiiaro,  anil  wc'ghB  13  L8S.  COMPLETE  wllh  tripotl. 

NO  CENTRAL  STATION  is  complete  without  one  of  these  photometerfl. 
It  will  pay  for  Itself  In  a  short  time.    Price  complete,  $80, 

Sond  for  lIlaMlriitod  Catiilo;;iio  1-11(1  of  Kloctrlcal  Tpflt  InBtnimonfEi. 

OUEEN  &  CO.,  PHILADELPHIA. 


WESTERN    ELECTRICIAN. 


February  28,  1891 


Established  in  1861. 

E.  B7XGGOT, 

WHOLESALE  AND  RETAIL  DEALER  IN 

ELECTROLIERS, 

COMBINATION 

GAS  AHD  ILSCTRIC 


FIXTURES. 

ELECTRIC  AND  GAS  GLOBES, 
SHADES,  Etc.,  Etc., 

171  E.  ADAMS  STREET, 
CHICAGO. 

BRANCH  STOEK^— 

2134  Michigan  Avenue. 


EDISON  LAMPS  REDUCED  TO  44  GTS. 

16  CANDLE  POWER  LAMPS. 

Lots  of  25  to  150    44  cents  each. 

Lots  oil  1.50  to  500 43  cents  each. 

Lots  of  500 40  cents  each. 

Other  sizes  in  proportion.     All  sizes  in  stock,  with  bases 

to  fit  any  make  of  lamps  or  sockets. 

Full  Idne  OKONITE  WIRES  in  Stock.    Safest  and  best  wire  made. 

Full  Line  of  Edison  Soclcets  and  Appliances, 

CINCINNATI, 
OHIO. 


STANDARD  ELECTRICAL  WORKS, 


lURE  ALUMINUM 

IN 

Castings,  Ingots,  Sheets,  Rods, 
and  Wire. 

ALUMINUM  BRONZE 


Castings,  Ingots,  Sheets,  Rods  and  Wire. 

SEND  FOR  PRICES. 


THE  CLEVELAND  ALUMINOM  CO., 


Atwater  Building, 


CLEVELAND, O 


PLAYING  CARDS. 

You  can  obtain  a  pack  of  best 
quality  playing  cards  by  sending 
fifteen  cents  in  postage  to  P.  S. 
EusTis,  Gen'l  Pass.  Agent  C,  B.  & 
Q.  R.  R.,  Chicago,  111. 


The  Electrical  Commisskon- 
ers  of  the  District  of  Columbia 

invite  communications  from  firms  interested 
in  electric  cables,  conduits,  subways,  etc. 
Also,  upon  the  subject  of  municipal  electric 
lighting,  electric  transmission  of  power,  etc. 
Communications  received  until  March  i,  i8gi. 
Personal  interviews  cannot  be  granted  at 
present.  Address,  Electrical  Commission, 
Room  30,  District  Bldg.,  Washington,  D.  C. 


WILSON,  REBENSTOCK  &  CO., 

All  kinds  of  Eli';trlr  Work  flooe  promptly  and  in  a  eiiperior  manner.  Scientific  and  Experimental 
Work,  aleo  Modi_'lfl  (if  .Mi'clianicnl  and  Klectrlcal  iMachlnery  a  Specialty.  We  also  manufacture 
TesllDR  Sets  and  all  kludu  *jf  Fine  Instruments, 

[^  Particular  attention  given  to  Winding  Electric  Light  Mactiinery. 

TO  TWVCMTflDQ'  ^'  ^^'  ^'^'^0°  ^1^  Georpe  Rebenstock  are  well  known  Electricians  and  Inveo- 
lU  IlliLrllUrlUt  tors:  and  In  all  caaee  will  assist  inventors  patronizing  this  firm  to  perfect 
Uitilr  InveiitioiiB,  making,'  no  charge  for  connultatIoQB.    ( 'orrespondence  solicited. 

l.;mcA(JO  KiiFEnKNcKH:  Cliarles  V.  Brown,  Patent  Attorney,  American  Electric  I'Vnce  Oo. 

OFFICE  AND  FACTORY,  174  S.  CLARK  ST.,  CHICAGO. 

Automatic  Switch  Co., 

No.  8  KEYSER  BUILDING, 


BALTIMORE,  MD.,  U.S.  A. 


of  He 


AUTOMATIC  SWITCH. 


The  only  reliable  protector  to  the  Armn. 
ture  of  au  Electric  Motor. 

Applicable  to  Constant  Potential  Motors 
of  all  sizes  and  patterns. 

MENU  FOR  OATAIiO«IIJE. 


Stilwell's  Patent  Live  Steam-Feed  Water  Purifier. 

Removes  all  Impurities. 

Kntircly   prevents   SCALE    ui   SteaiB 

Boilers.    Catalogue  on  application. 

STILWELL&6IERGENF6.G0., 

DAYTON,  OHIO. 


RAWHIDE  DYNAIMO  BELTING 

Greatest  Adhesive  Qualities.    A  Non-Conductor  of  Electricity. 
Causes  Less  Friction  than  any  other  Belt. 


The  Chicago  Rawhide  Mfg.  Co. 

THE  ONLY  MANUFACTURERS  IN  THE  COUNTRY. 

LACE  LEATHER  ROPE  AND  OTHER  RAWHIDE. 

GOODS  OF  ALL  KINDS  BY  KRUEGER'S  PATENT, 

This  Belting  and  Lace  Leather  Is  not  affected  by  steam  or  dampness;  never  becomes 
hard;  is  stronger,  more  durable  and  the  most  economical  Belting  made.  1  he  Rawhide 
Rope  for  Round  Belting  Transmission  is  superior  to  all  others. 


75  OHIO  ST.,  CHICAGO,  IImIm. 


DRY  STEAIVI 

FURNISHED  BY 

THE  Pfll 
SEPAEATOi 


The  Pond  Separator  is 
guaranteed  to  relieve  tlie 
&team  of  all  entrained 
water,  and  return  this 
water  to  the  Boiler,  thus 
efff  cting  a  large  saving  in 
fuel. 


SEND   FOR  CIRCULAR. 


FoEil  Engineering  Co., 

ST.  LOtIS,  CHICAGO. 

K'NSASCIIY.     OMAHA, 
DALLAS,  SEATTLE. 


BLECKERT  &  NELSON, 

MANTIFACTURHKS  OP 

Electric  Lifbt  and  Gombination  Fixtnres, 


We  make  a  ppecialty  of  f  nrnlehlne;  the  trade  with 
Electric  Brackela,  Electroliers,  Poi  tables,  Com- 
bloation  Brackets,  and  email  fixtures  of  all  kinds. 
Being  manufacturers  we  can  give  lowest  prices. 


OFFICE  AND  FACTORY: 


85  and  87  FIFTH  AVENUE,  CHICAGO,  ILL. 

Send  for  New  Descriptive  Circulars. 


C.  B.  HOLMES,  WM.C.  NICHOLS, 

Ptest.  &  Genl.  Mgr.         Secretary  &.  Treasurer. 

G.  W.  GRIFFIN, 

Superintendent  of   Construction. 


T^H 


Hazelton 
Tripod 
Boiler. 

Is  the  quickest 
^s^  generator  of  steam, 
needs  less  repairs 
than  any  other,  and 
is  the  most  eco- 
nomical boiler  in 
use. 

ADDRESS 

MM  Triioi  loiler  Co., 

170  TWENTV-SECOKD  ST., 
CHICAGO,  ILL. 


/ 


^^OieSBgYJAJ.  SHULTZ, 


I^HULTZ  Belting  Coi 


^v^iijaeturers  of^ 


j3 


I  *     NO  IRON  RDOOR  HINGE  .010  S1VLE 
"    LEATHER  LINK  AND  IRON  ROD  BELT 
AND  ROPETHANSMISSION  SUPERStOEQ 


YOUR  MONEY. 

BY  COVERING  YOUR  PULUVS  WITH 

5HULTZ  PATENT 

LEATHER  PULLEY  COVERING. 


RAWHIDE 

t ONLY  PERfLCT  B 
MAUt.NO  5L1PPINB 


nilANODES: 


Itll  Slimmer  St.,  BoHton,  Maes, :  ySS  Pearl  St.,  New  York  City. 
ISO  N.  Tlilrll  St.,  I'btlodolphla,  Pa. ;  00  W.  Monroe  St.  Chicago. 


Picker  Leather- 
St  Louis,  Mo. 
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VICTOR  TURBINE  WATER  WHEEL 

The  attention  of  ELECTRIC  COMPANIES  is  called  to  this  CEI^E- 
BRAXED  'WATER  WHEEL,  as  particularly  adapted  to  their  use, 
on  account  of  its  remarkably  steady  motion,  liisrh  Speed 
and  sreat  Efficiency,  and  lar^e  Capacity,  for  iis  flfanieter, 
being  double  the  Po^ver  of  most  wheels  of  same  diameter.  It  is  used  by  a 
number  of  the  leading  electric  companies  wilh  great  satisfaction.  In  the  econom- 
ical use  of  water  it  is  without  an  an  equal,  producmg  the  highest  per  cent,  of  use- 
ful  effect  s;uaranteed. 

S^^n  FOB  CATALOGUE  AIVD  PARTICULARS. 

Our  Horizontal  "Victor"  is  highly  recommended,  as  no  geai-  are  required, 
and  it  can  be  belted  directly  to  dynamo. 

The  accompanying  engraving  represents  a  pair  of  12-inch  VECXOK 
XURBIi\"ESt  arranged  on  a  horizontal  shaft  with  Cast-Iron  Flume,  Draft 
Tubes,  End  Bearings  for  Shaft,  and  Driving  Pulleys  complete,  all  mounted  upon 
a  iubstaiitial  cast-iron  bed  plate.  The  entire  arrangement  is  very  complete  and 
strictly  first-class  in  every  particular.  We  are  now  prepared  to  furnish  Victor 
Turbines,  either  single  or  in  pairs  on  horizontal  shafts,  and  where  the  situation 
admits  of  their  use.  we  recommend  them. 

STILWELL  &  BIERCE  MFG.  CO.,  •  DAYTON,  OHIO. 


^ADDflN  CO.,    MAKERS  orHIGH- GRADE 


CoWLBSPCREALUMIim 

$1.25  per  pound.  Quality  guaranteed  equal 
to  any  on  ttie  market. 

5LANUFACTUBED  BT 

THE  COWLES  ELECTWC 

Smelting  &  Aluminum  Co. 

IiOCKPOBT,  N.  S. 

Also  mSDufaclurers  of  Cowles  Aluminum 
Bronze,  Cowlea  Aluminum  Brass,  Cowles 
Silver  Bronze,  Cowles  SUicon  Bronze, 
Cowles  Aluminum  Iron  Ingots  and  Cast- 
ings.    Correspondence  Solicited. 


HARRISON  CONVEYOR 

FOR  HANDLING 

Grain,  Coal,  Tan  Bark,  Seeds,  Etc. 

Wiil  conveT  all  kinds  of  pxain  without  mixing. 
Will  carry  two  diirereiit  kinds  of  luaieriiil  in  op- 
posite directions  ut  the  same  time. 
Will  convey  One-Hunored  and  Fifty  Tons  of  Coal 

Fer  hour.  Made  of  Wron^iitlron  and  Steel.  Send  for 
llus.  CauiloK-  BORDKX  «&  $KI.I..£:CK.CO., 
4:0  and  SiiO  L.aU-^  Nr  .  t'hiout-o.  111. 


You  make  a  mlslake  if  you  don't  buy  Electrical 

Supplies  from  *\  &  F.,  Cleveland,  OMo, 

Send  for 

the  lateat 

"LiBtof  Bargains 

for  Bell  HangerB'' 

and  "rock  bottom  prlcee"  on 

Medical  Batteries. 

We  undersell  all. 

Address 

Fletcher  &  Fletcher  Electric  Co.,  Cleveland,  O. 

Mention  this  paper  if  you  want  bottom  prices. 


WM.  s.  nmNEE. 


J.  LESTER  WOODBBIDQE, 


WOODBRIDGE  &  TURIffBR^ 

Electrical  Engineers  and  Contractors. 

COUPIiETE  KttmPSIBliT  OF  EI.ECTBIC  BAII.^VAY!«. 

Steam  Plants  for  Electric  Light  and  Power.  Arc  and  Incandescent  Lights  Installed. 

DeBisns  and  Eatimates  Submitted. 

■7 -a  Oortl«,n.cat  street.  KTo-c^  "STorls.. 


Onel5-light  50  TOlt 
One  25-light  50  Tolt 
One  50-light  50  Tolt 
One7  5-light  110  Tolt 
One  lOO-light  110  volt 
One  1 50-light  110  volt 
Including  Lamps  and 


Dynamo 
Dynamo 
Dynamo 
Dynamo 
Dynamo 
Dynamo 
Holders . 


I.  W.  COLBURN  &  CO.. 

FITCHBURC,  MASS. 


^yxt.l'y   IWXa.xi.'ufa.ot-uz-ers   of  Z'txre    Go%y^&xr  Texxxx^^^^c?-  tor 

Brnsh  Copper,  Commntator  Bars,  Copper  Wire,  Gear  Pinions,  Trolley  Wheels,  Bearings. 


General  Office  and  Faotoir,  NORTH  EAST,  PA. 
Fastem  Sslea  Office.  35  Broadway.  ME'W  TORK. 


Western  Salea  Office,  225  Dearborn  St.,  CHICAGO. 

North  'Western  Sales  Agent,  G.  W.  Williams,  DETROIT,  MICH. 


SUNBEAM  fiieiis 


<£ 


DARS  HONEY  IN  DIS  HIVE." 


What  is  THE  consideration  in 
the  purchase  of  an  Incandescent 
lamp,  the  first  cost  'mechanical 
construction)  or  the  LIGHT  it  will 
produce? 


How  much  are  you  paying  fcr 
the  current  your  present  Lamp 
consumes  every  600  hours? 


Are  you  open  to  proof  that  the 
SUNBEAM  will  give  you  the  MOST 
LIGHT  for  ONE  DOLLAR  expended 
for  current? 


If  you  have  not  tried  the  SUN- 
BEAM let  us  send  you  samples;  no 
expense  to  you.  Cultivate  us!  Cor- 
respond with  us!  We  will  guide 
you-"DlVIDENDWARD." 


The  Sunbeam  Incandescent  Lamp  Companyp 

805  Chamber  of  Commerce,  CHICAGO. 
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C.  &  C.  ELECTRIC  MOTORS. 


The  only  motors  in  which  the  mag- 
netic circuit  forms  a  perfect  circle 
around  the  center  of  the  armature 
shaft,  thus  making  the  most  compact 
and  efficient  form  of  machine  that 
can  possibly  be  devised. 


One-eighth  H.  P.  to  fifty  H.  P.  in  stoclc. 


Over  10,000  Motors  in  actual  operation. 


^^.AJSr    OTJTF'X.TS. 


Electric  Blowers  for  Ship  Ventilation. 


Motors  for  Hoist  and 

Mining  Tramways. 


Equipment  0I  Machine  Shops,  Print" 
ing  Offices,  Factories  and  Entire 
Buildings  with  Electric  Powerp 


JiEW  ENGLiBD  OmCE,  63  Oliver  St.,  BOSTON.      PHIL4DELPHIA  OFFICE,  38  S.  Fonrtli  St.     CHICAGO  OFFICE,  Piioenix  BnildiDg. 


G.  Sl  g.  elegtrig  motor  go.. 


402  AND  404  GREENWICH  ST., 
3Xr3E3^W" 


The  New  American  Turbine  Water  Wheel. 

PAETIOULABLY  ADAPTED  TO  DEIVING 

ELECTRIC  LIGHT  AND  POWER  STATIONS, 

On  account  of  its  high  efficiency  at  all  stages  of  gate,  steadiness  of  motion  and 
easy  working  gate,  the  construction  of  which  makes  it  the  most  sensi- 
tive to  the  action  of  a  governor  of  any  wheel  on  the  market. 


Crun    CnD    PHTBl  flPIIC  illustrating  various  styles  of  setting 
OLHU    run    UHIHLUuUC   on  both  vertical  and  horizontal  shaft. 

THE  DAYTON  GLOBE  IRON  WORKS  GO., 

DAYTON,  O. 


SUCCESSORS  TO 

STOrT,  911X1,8  &  TEMPLiE, 


H.H.HIPWELLMFG.CO. 

Manufacturers  of 

Electric  Specialties  of  Every  Variety. 

TOOLS,  DIES,  ETC., 

202, 204  k  206  Robinson  St.,  ALlEflHAPil'  PA. 


ELECTRIC         "^^-  Mclaughlin. 

RAII  WAY   ■^■'^^^fi^s*  Experience. 

I  I P  H  T  ^  Pioneer  in  the  BaeineBB. 

DflU/CD      Repairs  and  Parts  for  all 
AND  rUnCtf,  Systems. 

48,  50  and  5»  NfOBTH  CIilNTON  ST., 
CHICAGO,  ILL. 


ELECTRIC 
L8GHT 

SUPPLIES. 


SPEAKIN&  TUBES  anil  WHISTLES, 

Oral,  Electric,   Pneumatic,  and  Meclianical 

ANNUNCIATORS  AND  BELLS. 

W.  R.  OSTRANDER  &  CO., 

2  1 ,  23  and  25  Ann  St.  New  York. 

Factory,  1461  and  1463  DeKalb  Ave.,  Brooklyn,  N.  Y. 
'  Send  for  New  Catalogue,  out  August  1st. 


The  Empire  City  Electric  Co., 

15  and   17  DEY  ST.,  NEW  YORK. 


Heisler  System  Long  Distance  Series 

INCANDESCENT   ELECTRIC   LIGHTING. 

UNEQUALED  FOR  DISTRIBUTION  OVER  WIDE  AREAS. 

"Awarded  the  Highest  Distinction,  a  Gold  Medal,  by  the  International  Jury 
at  the  Universal  Exposition,  Paris,  1889." 


Specially  adapted  for  Street,  Commercinl,  and  Geueral  Illumination  from  Central  Stations.  Plant  may  he  located 
where  powei  can  be  secured  cheapest,  oven  If  miles  distant  from  the  Lighting  Station.  Safety,  Ueliablllty,  and  Financial 
Success,  fully  demonstrated.  Plan  of  Wiring  the  Simplest,  Cbeappst  and  most  Efficient.  Btrlctlj  Series.  Noted  for  the 
Brilliancy  and  Beauty  of  the  Light.  Lamps  10  to  100  Candle  Power ;  Long  Life  without  Blackening.  Greatest  Production  of 
Candle  Power  per  Horse  Power.     Dynamo  Seif-Contained  and  Perfectly  Automatic. 

MKNI*   rOB  CIKOtTIiAK.  rOKIlRt^POKUBSICR   >«01.ICITED. 


KEISImSR  XSLiZSCTRIC 


DREXEL  BUILDING, 


ImIGHT  CO., 

PHILADELPHIA,  PA. 
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THE  EVANS  SYSTEM  of  DRIVING  DYNAMOS. 


Over  600  sets  of  Cones  in  use,  and  5,000  horse-power  being  transmitted  to  dynamos  by  our  system  of 
friction.  For  information  in  regard  to  Speed  Cones  send  for  catalogue  "T,"  and  for  particulars  of  our 
system  of  Driving  Dynamos  send  for  catalogue  "B."    Address, 

ii  EVANS  FRICTION  CONE  CO.,  85  Water  St.,  BOSTON. 


3  X    o 

»  SS  "2  =■  = 

»  !?  »   jT  I 

S-  »  a  *  ^  ■ 


ST.  LOUIS  ELECTRICAL  SUPPLY  CO., 


403  NORTH  EIGHTH  STREET, 


ST.  LOUIS,  MO. 


Habirshaw,  Safety,  and  E.  E.  Wires;  Poles,  Oross-Arms,  Pins,  Brackets  and  Insulators. 
Electric  Railway  and  Electric  Lighting  Supplies  of  all  descriptions. 


^:';,   ,:■,,•.■..  -aa% 


,,iiBli!ls 


CABLES  OF  ALL  KINDS 

UNDERGROUND  CONDUCTORS. 

LEAD  COVERED  TELEPHONE  CABLES. 

WEATHERPROOF  AND  UNDERWRITERS'  LINE  WIRE. 

COPPER  AND  BRONZE  TROLLEY  WIRE. 

MAGNET  WIRE. 


MANUFACTURED  BY- 


JOHN  A.  ROEBLING'S  SONS  CO., 

■raESISTTOHNT,    INT-    O". 

'Warehonse,  171  and  173  Lake  St.,  Chicago,  111. 

WE  ARE  HEADQUARTERS  IN  THE  WEST 


SEND  FOR  OUR  NEW  AND  COMPLETE  CATALOGUE. 


ZSlectrician  Publishing  Co.,  6  I^akeside  Bldg.,  Chicago^  HI. 
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ARC  and  INCANDESCENT 

LIGHTIHG  SYSTEMS 

Are  Giving  Universal  Satisfaction  Wherever  Used. 


HIGH  TENSION  ARC  DTNAMO. 


We  shall  be  pleased  to  furnish  estimates  on 

HIGH  OR  LOW  TENSION  ARC  SYSTEMS, 

with  single  and  double  service  lamps,  on  Isolated  and  Central 
Station  Incandescent  Plants,  and  also  on  generators  for  Electric 
Railway  Service.  

westernIlectric  CO., 

CHICAGO  AND  NEW  YORK. 


reDiUary  20,  1091  yv  j^>^  j.  ^^x\.ir*      £«j^£«v^  j.x^xwxnA^* 


IMMENSE   STOCK!! 
BOTTOM    PRICES!! 


Electrical  Supplies 


■OF  ALL  KINDS." 


THOMSON-HOUSTON 


40S    cfc    40S    SI^XjES^S"    STP 


OUR    POIiIClT: 


First  Class  Goods,  Small  Margins  and  Quick  Delivery. 

Grimshaw  White  Core, 
Holmes,  Booth  &  Hayden's  'K.  K." 
Underwriters'  Line  Wire  &  Magnet  Wires. 


FULL  LINE  OF  PORCELAIN  GOODS. 


"ELECTRIC  BLOCK",  siblTy^sSet,  ST.  PAUL,  MINN. 


WESTERN    ELECTRICIAN. 


February  28,  1891 


THE  BUTLER  HARD  RUBBER  CO., 


-  FOSSEISS  STTPEBIOR  ADTAjrrA6£8  IS  TfiLE  MAJVUFACTUBE  OF 


Especially  in  articles  adapted  to  electrical  industries,  having  obtained  the  sole  right  to  manufacture  SABD 
BdBBEB  under  the  valuable  Patents  granted  to  WILLIAM  KIEL. 

All  operations  of  sawing,  cutting,  turning  and  polishing  our  new  standards  of 

jSUpFT  ROD  AND  TUB  I  NO  can  be  performed  with  a  large  reduction  in  the  wear  andtear  of  tools,  ana  considerable  savmg  of  labor. 
**  ■  ■  ^  ^  ■  f  '^  ^^  *^  ^*  ■■  "^  ■  **  ■*  ■  "^  ^^  Our  new  standards  are  of  a  richer  black  throughout,  not  subject  to  change  in  color,  are  tougher  and 
more  flexible,  do  not  become  brittle  "with  age,  and  have  been  tested  and  approved  by  the  leading  electrical  companies  of  the  United  States.  In  addition  to  these-ad- 
vantages,  we  also  offer  advantages  in  prices. 

THE  KIEL'S  PATENT  HARD  RUBBER  CELLS  FOR  STORAGE  AND  PRIMARY  BATTERIES 

still  remain  the  most  satisfactory  and    cheapest  in   the  market,  uneqnaled.   for    strength,  durability,  insnlation  and   resistance    to  acids. 

HARD  RUBBER  GOODS  OF  EVERY  DESCRIPTION  MANUFACTURED. 

Correspondence  solicited  from  all  manufacturers  and  dealers  in  electrical  machinery  and  supplies. 

FOB  SAIiE  BT  THJB  CKNTBAI.  KI/ECTBIC  CO.,  CHICAGO. 


THE  STANDARD  CARDON  CO., 


CLEVELAND, 
OHIO. 

Manufacturers  of  Electric  Light  Carbons  and  ^Battery  Material. 


'Biai'.A.iBX.TSigriEJZ)  issv. 


FRANKLIN  S.  CARTER 

CHAS.  M.  WILKINS.         }■  TRADING  AS 

E.  WARD  WILKINS 


1-  PARTRICK  &  CARTER  CO. 

MANUFACTURERS  OF   AND  DEALERS  IN  EVERY  DESCRIPTION  OF 

E>lec1:rioa.l  ^txpplleis. 

SOI.E    PBOFBIETOBS    OF    THB 

NEW  PATENT  NEEDLE  ANNUNCIATORS,  WITH  GUEST  GALL  AND  FIRE  ALARM  SYSTEMS. 
We  make  a  Specialty  of  Supplies  for  Hotel  and  Honse  Work.  125  S.  Second  St.,  Philadelphia,  Pa. 

Catalogues  and  Discount  Sheets  will  be  sent  to  ttiose  In  llie  trade  upon  receipt  of  applica'ion  and  business  card. 


II  ADAMS  STREET,  CHICAGO. 


THE  ONLY  COMPANY  IN  THE  UNITED  STATES  DEALING  IN 

Electric  Railway  Supplies 

EXCLUSIVELY. 

EVERYTHING    FOR    COMPLETE    EQUIPMENT    AND    MAINTE- 
NANCE OF  ELECTRIC  ROADS  OF  ALL  SYSTEMS. 


SEND  FOB  OUR  NEW  CATALOGUE. 

CORRESPONDENCE  SOLICITED. 


W.  R.  MASON,  General  Manager. 
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CaiCacjo 


BA8SETT  COMBINATION 


Z'orta.'ble  Axxca.  IBracliot. 


PatcnteJ. 


(Patented.) 
The  Wirt  Lightning  Arrester. 


No.  1006  No.  1004 


u 


No.  1014.        No.  1013.      No.  1009        No.  1018 


H^  i-i 


Na  1008. 


No.  1017. 


No.  1007. 


(Patented.) 
Chase  Strain  losuJator. 


NalOll 


(Patents  applied  for.) 

HIGH  INSULATION  BRACKETS. 


Us    LaJ    L«J    UP 


Catalogue    No.    660   for    Electric    Light  and 
Power   Supplies. 


Catalogue  No.  648 for  District  Messenger  and 
Fire  Alarm  Supplies,  Bells,  Batteries,  Etc. 
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lyil^^J^DOLf  A  |,T..  W 
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We  are  particularly  desirous,  and  in  fact  make  a  specialty  of  furnishing  large  Habir- 
shaw  Cores  to  fulfill  unusual  and  difficult  conditions  of  installation.  Of  the  quality  of 
the  Cores  furnished,  we  can  assure  our  customers  that  they  are  manufactured  in  the  most 
scientific  and  painstaking  manner,  and  that  every  precaution  is  taken  to  guard  against 
every  possible  difficulty  that  may  arise.  Special  attention  is  called  to  the  uniformity  and 
exact  dimensions  of  the  large  Cores  as  evidencing  the  care  with  which  they  are  manu- 
factured. A  large  number  of  the  special  Cores  have  been  made  during  the  past  five 
years,  and  that  there  have  been  no  failures  is  the  strongest  confirmation  of  our  claim  to 
superiority.  We  can  aver,  without  fear  of  contradiction,  that  ho  other  manufacturer  of 
heavj'  rubber  Cores,  has  given  equal  attention  to  this  branch  of  his  product. 

No  list  prices  can  be  given  as  the  cores  are  made  especially  to  suit  given  conditions 
which  radically  differ  in  each  case.  We  shall  be  pleased  to  quote  prices  upon  receipt  of 
the  special  information  requested  on  page  7  of  our  catalogue  No.  733. 

See  Catalogue  No.  732  for  further  particulars  regarding  Habirshaw  insulation. 


The  Two  Principal  Sources  of  Rubber  Supply. 


(Pore  Para  Ratber  Stock.) 


("Recovered"'  Kabber  Stock ) 


It  ia  a  fact,  though  not  generally  known,  that  the  larger  part  of  manufactured 
rubber  goods  Is  made  from  so  called  "recovered  rubber,"  principally  from  old  1  ubber 
boots,  shoes,  rubber  hose,  rubber  springs,  packing,  etc.  Rubber  that  has  been  vul- 
canized is  no  longer  rubber  but  a  chemical  compound  of  sulphur  and  rubber,  and  is 
not  capable  of  being  treated  or  worked  as  pure  rubber.  Goods  manufactured  from 
"recovered"  rubber  bear  the  same  relation  to  goods  made  from  pure  rubier  that 
shoddy  bears  to  genu'ne  woolen  goods. 

The  following  extracts  from  a  report  of  analysis  and  tests  on  various  samples  cf 
insulated  wire  will  be  of  interest  in  this  connection.  The  authority  from  which  we 
quote  Is  one  well  known,  and  with  a  reputation  second  to  none.  We  refer  to  the 
samples  by  letters  in  preference  to  using  Ihs  trade  names: 

Sample  "A"  shows  1.5  per  cent,  of  a  heavy  hydrj  carbon  similar  to  ozokerite, 
and  assimilating  to  an  article  known  in  Europe  as  nigrite. 

Sample  "U"  has  been  made  over  from  "recovered"  rubber,  or  a  mixture  of 
"recovered"  rubber  and  oxidized  oils. 

Sample  "(7"  shows  by  analysis  very  nearly  30  psr  cent,  of  adulteration,  consist- 
ing chiefly  of  oxidized  oils.  The  process  Is  known  as  "spurted"  or  "spewed"  insula- 
tion.   (See  note  below.) 

Sample  "O."  Several  samples  of  this  insulation  were  taken,  all  of  which  varied. 
The  composition  of  the  rubber  is  "way  off,"  being  largely  made  up  of  a  heavy  sub- 
stance similar  to  white  lead.    The  white  layer  goes  to  pieces  very  rapidly. 

Sample  "E,"  IIA.BIR9HA.W,  is  the  only  one  of  th9  samples  tested,  which  by 
analysis  shows  that  pure  Para  Rubber  is  the  only  organic  substance  used  in  the 
insulation. 


It  is  poorly  manufactured,  the 


Sample  "F"  has  about  .'i  per  cent,  of  resin, 
"spurlcd"  process  being  used. 

Sample  "G"  is  made  and  built  upon  the  same  plan  as  "P,"  containing  a 
mixture  of  resins.  This  insulation  Is  perhaps  the  poorest  made  of  any,  and  shows  a 
very  Imperfect  knowledge  of  manufacture.    The  "spurted"  process  is  used. 

NOTE  —"Spurted"  or  "spewed"  insulation,  so  far  as  known,  cannot  he  made  of 
pure  lubber  compound.  The  only  claim  that  can  be  made  for  it  Is  that  it  produces 
an  insulation  which  is  seamle-iB,  hut  this  condition,  in  not  at  the  expense  of  the  qualitu 
oj  the  intultdini/  material.  On  this  ((uestion  of  having  a  seam,  there  is  only  one  view 
to  be  taken:  it  is  stronger  than  the  other,  provided  tlie  manufacture  h  carried  on 
correctly;  If  not  It  Is  like  all  other  badly  made  things,  "good  for  nothing." 


And  the  Result,  as  Demonstrated  by  a  Simple  Test. 


The  accompanying  cuts  n  present  the  characteristic  results  of  a  qualitative  test  on 
the  composition  of  13  samples  of  so-called  rubber  wires.  This  ttst  was  made  by  remov- 
ing the  outer  covering  of  each  sample — all  brsid,  paint,  etc. — and  then  paring  off  the 
Insulating  material  and  putting  In  a  bottle  with  uaphtha.  The  action  of  naphtha  on 
"rubber"  wire  covering  Is  briefly  as  follows: 

1 — To  swell  the  rubber  without  dissolving. 

2 — By  this  action  to  loosen  and  precipitate  mineral  Impurities  and  adulterations  to 
some  extent 

8 — To  dissolve  waxes,  ozokerites,  oil  compounds,  etc. 

This  test,  while  by  no  mean?  exhaustive,  is  more  instructive  and  valuable  than  any 
singe  t»8t  that  can  be  applied  In  the  laboratory — far  more  valuable  than  Insulation  tette 
—and  when  the  final  rub,  the  test  of  time,  cannot  be  awaited  it  will  serve  to  show  the 
ridiculous  pretensions  of  the  makers  of  many  "Best  Rubber  Wires." 

Our  samples,  in  the  test  here  illustrated  at  the  end  of  tiiree  months,  included  all  the 
well-known  gum  insulations  In  the  market  (we  dislike  to  say  "Rubber")  and  some  not 
BO  well  known,  which  are  none  the  worse  for  that. 

Number  of  samples  represented  by  Figure  1 1 

Character,  clear  liquor,  very  heavy  white  mineral  deposit.  Showing  the  compound 
to  be  heavily  adulterated  with  white  lead. 

Number  of  samples  represented  by  Figure  3 8 

Character,  Inky  black  I'quor  from  dlseolveu  gums,  oils  or  resins,  other  than  rubber. 

Number  of  samples  represented  by  Figure  3 8 

Character,  black  and  dirty  liquor.    Abundant  chalky  or  dirty  mineral  deposit. 

Number  of  8ami)le8  represented  by  Figure  4 1 

Contents  all  kinds  of  fl^/{/i£J(//^l  ir 

Character,  clear  llijuor  showing  absence  of  gums,  elisor  resins,  otherthan  rubber. 
No  deposit,  showing  absence  of  dirt  or  mineral  impurity.  — 

Number  of  samples  tested -r 18 

Pure  Para  Rubber  is  the  only  Organic  Substance  used  in 
the  Habirshaw  Insulation. 
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Figure  J.— Feeder  Core.    Three  circuit.     Outalde  diameter  1 13  10  inches.     120,000 

circular  mils.     Insulated  with  rubber  and  leaded. 
This  class  of  Cores  Is   furnished  from  20,000  to  130,000  circular  mils,  snl  Is 

similar  to  those  furnished  the  Brooklyn  Edison  Co.,  Brooklyn,  New  Yoik,  and  the 

Edson  Illuminating  Co.,  Xew  York. 
Figure  2.— Land  Core,  leaded.    Outside  diameter  91G  inchfs.    Used  in  the  Interior 

Department,  Washington,  Brush  Incandescent  Installation. 
F/(/Mre  .3.— Feeder  Core.    Three  circuit.    Outside  diameter  1  1210  Inchts.    120,000 

circular  mils. 
The  construction  is  similar  to  Figure  1,  with  the  exception  that  the  lead  protec 

tion  Is  placed  around  all  three  strands  together  Instead  of  each  one  separately. 

This  particular  Core  was  used  by  the  Brooklyn  Edison  Electric  Li?ht  Company. 
Flyiire  i. — Dynamo  Feeders  and  general  service.     Outside  diameter   12-10  inches. 

Theoc  Cores  are  made  in  all  sizes. 
Fif/iire  .5. — For  Submarine  work.     Outside  diameter  2  .5-lGincbes.     4'i0,000 circular 

mils.    This  has  no  lead  protection  or  outside  armoring,  but  Instead  is  covered  with 

jute,  which  \i  now  largely  used  in  the  telegraph  service  in  Europe,  and  Is  found  to 

wear  bstter  and  give  better  protection,     B;lng  more  liexlbie  it  pro;ccta  the  cable 

from  being  broken  and   pulled   apflrr.     This  particular  Core  was  used   by  the 

Edison  Electric  Light  Co.,  Ea^ton,  Pa.,  to  lay  acrojs  the  Delaware  Klver. 
F/j^ttre  ft.— Marine  Core.    Outside  diameter  1210  inches.     Ilablrshaw  insulation, 

lead  covered.     This  Core  is  used  on  all  of  the  Government  Cruisers. 
Figure  ?.— Land  Core,  leaded.    Outside  diameter  1010  inches.    Conductor  composed 

of  19  No.  16  B.  W.  G.  WiffS. 
This  pariicular  Core  was  used  In  the  installation  of  the  Steamer  Puritan. 
Figure  .S.— Feeder  Cable.    Outside  diamHer  1  7-10  Inches.    700,000  circular  mils. 

Composed  of  361  No.  17  B.  &  S.  wires. 
Tola  part'cular  Cable  was  used  for  ducts  In  the  stree's  by  the  Brooklyn  Edison 

Electric  L'ght  Cj.,  Brooklyn,  New  York. 
Figure  ».— Feeder  Cable.    Outside  diameter  I  .5-10  inches.    500,000  circular  mils, 

IIablr«haw  insulation. 
This  style  of  Feeder  Cable  was  used  In  the  Brooklyn  Edisnn   Electric  Li^ht 

8  atlon.  New  York. 
Figure  JO.— Feeder  Conductor  for  dry  places.    Three  circuit.    Outside  diameter 

1416  Inches.     120,000  circular  mils. 
A.  conductor  similar  to  this  was  used  In  the  Grand  Central   Depot  Installation, 

New  York. 
J^'toure  ii.— Feeder  Conductor.     Outside  diameter  10-16  IncheB.     300,000  circular 

mill. 


Figure  12. — Underground  Core.  Three  Conductor.  Triangular  arrangement.  Out- 
side dinmeter  1  216  inche*.  This  Core  is  encased  in  lead,  and  Is  served  with  an 
ou'slde  protection. 

Usfd  for  underground  work  in  the  New  Jersey  Central  Rjilway  Depot,  opposite 
New  York.     Edison  Instalialion. 

Figure  13. — Underground  Core.  Outside  dlimeter  one  Inch.  Hablrsbaw  Insula- 
tion, leaded,  and  lead  protected  with  an  outside  serving. 

Figure  J:*.— Portable  Cable.    Three  strands.     Nos.  7  and  14  B.  &.  S. 

This  cltss  of  cables  is  used  for  stage  light,  scenery  light,  and  other  special  service 
in  theatres.    The  outside  serving  is  flame-proof. 

The  Cable  Illustrated  was  used  In  the  Broadway  Theatre,  New  York.    Edison 
Installation. 

/"'tjyiercJfS.— Feeder  Cable.  Outside  diameter  12-16  Inches.  Habitshaw  Insulation. 
Not  leaded. 

Figure  10. — Underground  Core.  Three  circuit.  Outside  diameter  1  7-16  inches. 
250,000  circular  mils.     Ilablrshaw  Insulation,  lead  covered. 

Used  by  the   Hatrlsburg  E'ectric  Light  Cj  ,  Ilarrisburg,  Pa. ,  for  underground 
work.    Edisnn  Installation. 

Figure]™. — Underground  Core.    Two  circuit.    Composed  of  two  No.  10  B.  W.  G. 
Wires.     Ilabi'shaw  Insulu'ior. 
This  Conductor  was  used  by  the  Troy  Fire  Department. 

JF/l/Mre  7iV.— Naval  Core.  Lead  encased.  Ou'slde  diameter  1  3-16  irchcs.  2.'),5,000 
circular  mils. 

Core  similar  to  this  was  used  for  dynamo  leads  on  all  of  the  new  Government 
Cruisers:  San  Francisco,  Bialon,  Chicago,  Charleston,  etc. 

Figure  UK — Underground  Conductor.  Ouslde  diameter  1316  Inches.  liabirshaw 
Insulation,  not  leaded. 

Conductor  similar  to  this  was  used  in  the  installation  of  the  New  .Jersey  Central 
HallKftv  Depot,  oppralle  New  York. 

Figure  ^0.—Fe(i\i'T  Core.     Outside  diameter  1  316  Inches.    420,000  circular  mils. 
Composed  of  61  No.  14  B.  W.  G.  WlreP, 
Us^ii  In  the  Installation  of  the  Broadway  Thea'ro,  New  York  City,  New  York. 

Figure  2/.— Feeder  Conductor.  Out'ide  diamertor  1216  Inches.  Hablrsbaw  Insula- 
tion.    Outside  Ilame-proof. 

Used  In  the  Inttallatlon  of  the  Jlount  Morris  Elertiic  Light  Station,  New  York. 

Figure  22. —FevAer  Conductor.  Outside  diameter  15-10  Inches.  250. 000  circular 
mils.  This  class  of  goods  Is  furnished  from  100,000  to  000,000  circulur  mils.  It  Is 
entirely  for  use  In  dry  places,  like  well  constructed  stations.  It  is  also  valuable 
for  running  through  the  station,  under  sidewalks  and  ducts  to  the  street  to  make 
connections.  The  Insulation  will  answer  every  purpose  for  the  uses  and  condi- 
tions above  mentioned,  but  It  Is  not  intended  for  underground  torrlce. 
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Our  Specialty 


MAIN   DRIVING 


Leather  Belts. 


Reduced  Photograph. 

1  72-inch,  2-ply  Belt   ]  3q(.q^^31  order!  ^^*****"^^  Electric  Light  Co., 

2  48-inch,  2-ply  Belt    f  |  New  Orleans,  La. 

1  54-inch,  3-ply  Perforated.     Tacoma  Rail-way  &  Motor  Co., 

Tacoma,  Wash. 
.     _     ,     ^     ^        .     ,     (  Gautier  Steel  Bept.  )  , 

2  30-inch,  3-ply  Perforated,  j         h  ■     r       r      [Joh^^^toivn^  Fa. 

1     41 -inch,  3-ply  Electric.     Citizens'  Electric  Light  Co.,  Brooklyn,  N.  Y. 


CHARLES  A.  SCHIEREN  &  CO 

Patentees  and  Sole  Manufacturers  of  Patent  Perforated  Electric  leather  Belting. 
46  So.  Canal  Street,  Chicago,  111. 


} 


NEW  YORK, 

47  Ferry  Street. 


PHILADELPHIA, 

226  North  Third  Street. 


BOSTON, 

119  High  Street. 
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(FAC-SIMILB)  'W.  U.   TELBQEAM. 

To   SOUTHERN  ELECTRICAL  SUPPLY   CO. 

823-  Locust    St.-    St.    Louis,    Mo, 
Ship   by   express   nine    thousand    feet   two  naught 
Okonite   feeder    wire   at  once. 

Dallas    Cons.    Trac.    R' y   Co. 
LARGE  STOCK  OF  ELECTRIC  LIGHT  SUPPLIES.  OtT  Prompt  Shipments- 


Okonite  and  Candee 
Okonite  and  Manson 


Barnes'  New  Sensitive  Drill 

Speed,  from  0  to  1600  revolutions  without  stopping  the  machine  or  shifting  belts.  -■ 


This  new  sensitive  drill  embodies 
principles  not  found  in  other  tools  of 
its  class,  is  simpler  in  construction 
and  more  effective  in  operation  than 
any  sensitive  drill  in  the  market. 

The  speed  of  the  drill  spindle  can 
be  increased  or  diminished  iit- 
stantli/f  or  the  motion  reversed 
without  stopping  the  machine  or 
shifting  belts, 

Jtfore  or  less  driving  power 
can  be  applied  to  the  drill  spindle,  as 
the  size  of  the  drill  or  the  nature  of 
the  work  may  demand, 

"We  claim  for  this  drill  superiority 
both  in  simplicity  of  construction, 
which  renders  it  less  liable  to  derange- 


ment, and  in  effectiveness  of  opera- 
tion, on  account  of  the  variation,  of 
speed  and  power  being  so  completely 
under  the  control  of  the  operator, 
whereby  all  the  adjustments  are  made 
with  the  least  possible  loss  of  time. 
It  IS  smooth  and  almost  noiseless  in 
operation,  and  entirely  free  from  the 
vibrator}'  motion  commonly  found  in 
drills  of  this  class,  where  the  spindle 
is  driven  by  belt. 

Sold  subject  to  trial,  with  single  or 
multiple  spindle.    Send  for  Catalogue. 

W.  F.  &  Jno.  Barnes  Co. 

ROCKFORD,    ILL. 

Address,  No.  761  Ruby  Street, 


HILL 

Clutch  Works, 

CLEVELAND,  O. 


EASTERN   OFFICE. 

18  CorUandt  St.,      -      NEW  YORK. 

Engineering  Office:  146  Franklin  St., 
BOSTON. 

CHICAGO:         MINNEAPOLIS: 
So.  Canal  SC    305  Easota  Building. 

KANSAS  CUT: 
1231  and  lis  Union  Avenue. 

ELECTRIC  LIGHT  PLANTS 

Designed,  Erect«d  and  Fomubei 

Send    for    new    Catalogue   Power 
Tranamiaelon  Mactiinery. 


REGULATION-DURABILITY 

kmt^  SIMPLICITY-SELF-CONTAINED 


THE  JOHN  T.NOYE  MFC  CO.  BUFFALO.  N.Y. 


FAIRBANKS,IVIORSE  $c  CO., 


St.  Louis,       Chicago,        Kansas  City,        Denver,        Omaha, 


St.  Paul, 


W.  N.  HOEART,  President. 
J.  C.  HOBART,  Secretary. 


L.  O.  Maddux,  Vice-President  and  Treasurer. 
J.  H.  ElCKERSHOFF,  Superintendent. 


THISISWR0N6 


ECONOMY,      SIMPLICITY,      DURABILITY,      SILENCE. 


15  TO  300-HORSE  POWER.    COMPOUND  AND  VALVELESS. 


MOST  PERFECT  M&ULATION  EHR  OBTAINED. 

No  Small  Parts  Requiring  Repairs. 
No  Eccentrics.         No  Stuffing  Boxes.        No  Piston  Rods. 
Internal  Friction  a  Minimum. 

All  Parts  Interchangeable. 

The  engine  is  perfectly  balanced  and  self  contained  ;  all  wearing  surfaces  are  exceptionally 
large,  making  it  the  most  perfect  high  speed  engine  built. 


THE  TRIUMPH  COMPOUND  ENGINE  CO., 

SOLE  EXJII^DERS, 
211,  213,  215  and  217  W.  2nd  St.,  CINCINNATI,  O. 

FRASER  &  CHALMERS.  Agents.  Sail  Lake  City.  Utah :  Helena.  Mont.         HBITE  FOR  aTAlOGCB. 


SUBSCRIBE  FOR  THE 

WESTERN  ELECTRICIAN. 
HENRY  MUTTON,! 

'^oDsultiD;;  aaa  iHiDtrn-tiDs  EitL-Jrifal  Eflgioccr. 

COMPLETE  ELECTRIC  LIGHll 

AND  POWER  PLANTS. 

MININO   AND   SPECIAL   MACHINERY. 

MANfPArTnREIt.>*'  -\OKNT. 


lYTRODrCIXfi  EXTiBElT  XEW  PItlXCIPlES. 


rnt.  Mftr.  I'J.  Is^a 


THE  OLD  STYLE. 


THE  ACME  LINK  BELT 


IS  MAI>E  ONLV  J!Y  THE 

Prt^e  HeUing  Ooinpany,  Concord,  N.  H. 

IIUANIMIKS  ;  Tinston,  Nt-w  York, Chicago,  Sim 

I  Fnmutsco.     Al-t«>.    jiuinuliictuvers    <)f  iiU    tim 

ydiplo  KTUtles  of  LeatUer  Itultliifir  ami  l.iiclnK. 

I  Scii.l    iiir    iniislriiteil    Catuloguc— a  viilmiUle 

'  ticuil^c  uii  bL'ltiiig,  rrcu. 


BALL 


STi'S^ENGINE 

SELLING  AGENTS: 


a    Standard. 
Cross  Con^pound. 
Triple  Expansion. 
Tandem  Compound 


C.  R.  VINCENT  &  CO., 

15  Cortlandt  Street,  NEW  YORK. 

J.  W.   PARKER. 

38  So.  Fouilh  Street.  PHILADEl  PNIA,  PA. 


COOLEY  &  VATER, 

224  Weshington  Avenue,   MI^NEAPOLIS.  MIM\I. 

W.  B.  PEARSON, 

Room  403  Komo  Insurance  Building,  CHICAGO,  II L 

WILLIAM  T.  BONNER, 

618  New  York  Llle  Insurance  Building, 
OMAHA,  NEB. 


ENGINES  for  Electric  Railways  and  Electric  Lighting. 

The  only  GOVERNOR  giving  ABSOLUTELY  the  Same  Speed  under  all  CHANGES  OF  LOAD  or  BOILER  PRESSURR. 
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Thomson-Hooston  Flectbic  Co, 

TO  THE  OWNERS  OF  WATER  OR  STEAM  POWER: 

LONG   DISTANCE  TRANSMISSION   OF  POWER 

by  Electricity  is  now  successful  and  economical. 
A  greater  eflaciency,  both  as  to  first  cost  and  operating  expenses,  is  guaranteed  than 

by  any  other  method  of  power  transmission. 
Electric  power  transmitted  for  any  purpose  and  to  drive  any  class  of  machinery. 


THOMSON-VAN  DEPOELE  ELECTRIC  MINING  CO, 

Manufactures  the  best  apparatus  for  the  application  of  ELECTRICITY  IN  MINES,  viz.:  Hoists, 
Force  Pumps,  Sinking  Pumps,  Iiooomotives,  Fans,  Blowers,  Drills,  Prospecting  Drills,  Coal  Cutters,  Light- 
ing Apparatus  with  specially  designed  Insulators,  Cut-Outs,  Lamp  Sockets,  Switches,  and  other  devices. 
We  can  show  machinery  of  every  kind  in  practical  operation. 


Thomson-Van  Depoele  Latest  Improved  Electric  Mine  Locomotive.     Less  Height  than  any  Electric  Locomotive  in  Existence.    Applicable  in  any  IWine. 

THOMSONBODSTON  GENERATORS  AND  MOTORS. 

Oa.x3.zi.ot  to©  EIsELcelleca.  for  I^xiralolllty-  axi.<^  EJfiQclexicy . 


We  will  be  pleased  to  furnish  on  demand  full  information  on  our  electric  appliances  and  make  estimates  for  transmission 
of  power  plants,  and  for  the  equipment  of  mines  with  Electric  Power  and  Lighting  Appaiatus. 


COMPLETE  INSTALLATIONS,  OR  ELECTRIC  MACHINERY  ONLY,  FOR  ALL  KINDS  OF  ELECTROLYTIC  WORK,  ESPECIALLY  FOR  THE 

ELECTROLYTIC   -  REFINING  -  OF  -  COPPER. 

Illustrated  and  Descriptive  Circulars  cheerfully  furnished  on  application  at  any  of  the  following 

BOSTON,  CHICAGO,  ST.  PAUL, 


eao   ..A-tleiiatlo   .A.-<Gre. 


1-^8    Adol3.1g;£t'XX    J^sro. 


403    Sllslo-sr    Stz*eet. 
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ELECTRIC 


CABLE  AND  ELEVATED  R   R. 


Office:  122  N.  Sangamon  St.,  CHICAGO,  U.  S.  A. 


TRUCKS. 


SPERRY  ELECTRIC  CO., 

MANUFACTURE  AND  SELL  THE 

MOST   PERFECT   SYSTEM 


O  -E* 


ARC  LIGHTIMG 


ttA  I  ll|lr\'    EconomyTn  maintenance 


Close  Regulation. 
Economy  in  maint 
Faultless  Arc  Lamp  adapted  for  use  with  any  system. 


J95-207  Canal  Street,  -  CHICAGO,  ILL,  U.  S.  A. 
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JOHN  STEPHENSON  CO., 


i_nvii-r:ErD, 

NEIAT   irORK. 


STREET  CARS 


-FOR- 


ELECTRIC  MOTORS 


ADAPTED  TO  AU  SYSTEMS. 


POND 


ENGINEERING  CO., 

ST.  LOUIS,  CHICAGO, 

KANSAS  CITY, 

OMAHA,  DALLAS,  TEX., 

SEATTLE,  WASH. 

ENGINES,  BOILERS,  ETC.,  FOR  DRIVING  DYNAMOS. 

COMPLETE  STEAM  PLANTS  CONTRACTED  FOR. 

ERECTED  READY  FOR  SERVIC^. 

SPECIAIjTIES  :— Armington  &  Sima  Engines,  Steel  Boilers,  Standard  Rocking  and  Sheffield 
Grates,  Lowe  Heater,  Hoppee  Puriiier,  Pond  Separator,  Blake  Pnmp,  Korting  Injector,  Etc. 

Send  to  the  Nearest  Office  for  Latest  Catalogue. 


ELEMENTS  OF  ELECTRIC  LIGHTING. 

BV  PHiriP  ATKINSON,  Pb.  D. 

260    Pases     Cloth  Bindins,    Illustrated,    Price   SI.50. 

This  book  is  an  elaboration  and  revision  of  the  popular  series  ol  articles  which  ran  through  the 
Western  Electrician  under  the  same  title.  It  treats  of :  Principles  of  the  Dynamo;  Alternate 
Current  Dynamos ;  Direct  Current  Dynamos ;  Electric  Terms  and  Units ;  Electric  Measurements 
The  Arc  Lamp;   The   Incandescent    Lamp;   The    Storage   Battery;  Electric   Distribution. 

Sent,  postage  prepaid,  on  receipt  of  price. 

ELECTRICIAN    PUBLISHING  CO., 

O  Iiakeside  Balldlne,  Chicago. 


NEW  EDITIONS 


■XHE3 


INCANDESCENT  WIRING  HAND-BOOK 


AND 


DYNAMO  TENDERS'  HAND-DOOK, 

WITH  MOONLIGHT  SCHEDULE  FOR  1891, 


PRICE.  ONE  DOLLAR  EACH. 


Our  Stock  of  all  Other  Electrical  Books  is  Full  and  Complete, 

and  Your  Orders  are  Solicited. 

ELECTRICIAN  PUBLISHING  CO.,  6  Lakeside  Bulliling,  CHICAGO. 
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KNAPP  ELECTRICAL  WORKS 

GEIffXSRAIi  WESTBRN  AGENTS 

PERKINS'  ELECTRIC  ^^   LAMP  COMPANY. 


To  Fit  any  Socket,  any  Candle  Power. 


ji'ii' 


SUll 


Highest  Efficiency. 


Grimshaw 


WHITE  CORE  WIRE. 


54  ^  56  FRANKLIN  ST.,   CHICAGO,  ILL, 
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ChiCa(39. 


We  make  a  specialty  of  all  Tools 
and  Special  Devices  for  Electric 
Railway  Construction. 


We  carry  a  large  stock  of  Magnet 
Wire,  and  can  fill  orders  on  short 
notice. 


HAlli^ILT  DEPARTMENT. 


r 


Try  "Sunbeam"  Lisht. 


^^^:^w^' 


Combining  Greatest  Condnctivity 
with  Great  Tensile  Strength. 


Habirsliair  Insulation  should  be  used  for  all 
We  consider  the  quality  of  the  concealed  work    and  wherever  trying 

light    furnished    to    be  of  first  conditions  are  to  be  encountered. 

importance.  Fof  Incandescent  ISiring,       For  Dndergronnd  Woik, 

For  all  Damp  Places,  For  Pliable  Dpamo  Cables, 

For  Flexible  Cords. 


Trolley  Wire  Hanirer, 


Wirt  LinhtninE  Arrester. 


Shield  Brand   Insulation  is 

highly  recommended  for 

Feeder  Wires. 


Chase  Strain  Insulator. 


u 


-\j    \li'  ■Lj'"lJ 


Diagram  showing  method  of  connecting  Wirt 
Lightning  Arrester  on  Poles  and  Cars. 
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DOUBLE  CARBON  LAMPS 

Afford    the    Only    Reliable    and    Efficient    Means    for 


ALL  NIGHT  ELECTl  LIGHTING. 


All  other  devices  are  crude,  expensive,  and  unsatisfactory. 


TIE  ra  wm  mm 

Has  established  its  broad  foundation  patent  for  Double  Carbon  Arc  Lamps, 
No.  219,208,  having  won  four  distinct  infringement  suits  in  the  United 
States  Courts,  two  of  them  on  final  hearing,  the  decisions  being  rendered  by 
Judges  Gresham,  Blodgett,  Brown  and  Ricks. 

The  public  is  warned  against  the  use   of  infringing   lamps  or  any  crude 
substitute  for  the  Brush  invention. 


ARC  LIGHTING  APPARATUS, 

ELECTRIC  MOTORS  AND  GENERATORS, 

ALTERNATING  CURRENT  APPARATUS. 
INCANDESCENT  LIGHTING  MACHINES, 

CARBONS  FOR  ARC  LIGHTING, 
^  ETC,  ETC,  ETC. 

THE  BRUSH  ELECTRIC  CO., 


zl 
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FORT  WAYNE  ELECTRIC  CO., 


MAKIJFACTUBEBS   OF    THE 


Slattery  Induction  and  Wood  Arc  System 

ODF'  

THE  MOST  PERFECT  OF  ANY. 

For  references  as  to  the  merits  of  these  systems,  inquire  of  the  local  com.paiiies,  the  operators,  or  the  customers  in 
the  large  cities  of  this  country  -where  these  systems  are  now  being  used  almost  exclusively  after  other  systems  have  been 
tried  and  thrown  out.    Philadelphia,  New  Orleans,  Cincinnati,  St.  Louis,  Kansas  City,  Liouisville,  Detroit,  etc. 

WE   MAKE   ALL   STANDARD   SIZES   OF 

INCANDESCENT  LAMPS  FOR  THE  ALTERNATING  SYSTEM, 

Also  Arc  Laips  of  Standard  Sim,  2,000  c.  p.,  1,200  c.  p.  aid  800  c.  p. 
Main  Office  and  Factory,   FORT  WA71TE,  IITD. 


(xt..A.ziaro^  OF'iF^xoHiiSs 


NEW  YORK I  15  Broadway. 

CHICAGO 185  Dearborn  Street. 

PHILADELPHIA 907  Filbert  Street. 

DALLAS,  TEXAS McLeod  Building. 


PITTSBURGH,  PA 533  Wood  Street. 

SAN  FRANCISCO 35  New  Montgomery  Street. 

TORONTO,  CANADA                            ISSKing  Street,  W. 
BUFFALO 228  Pearl  Street. 


BAXTER 

miLWII  MBTIRS, 

SLOW  SPEED. 

NO  INTERMEDIATE  GEARING. 

Gears  Run  in  Oil. 


EXAMINE  INTO  THE  MERITS  OF  THESE  MOTORS 

IF  A  REDUCTION  IN  REPAIRS  IS 

WORTHY  OF  CONSIDERATION. 


COMPLETE  =;:  EQUIPMENTS. 


SLOW 
SPEED 


STATIONARY  MOTORS 


For  ARC  and 
IncandoscenI  Circuits. 


,KC^°*n.%tO^'  BALTIMORE,  MD. 


ELECTEIOAl 

Accumulators 

Useful  and  economical  for  all  purposes  to  which 
electricity  is  applicable,  such  as 

Propulsion  and  Lighting  of  Street 
Cars,  Vehicles,  Yachts,  Etc. 

Central  Station  and  Isolated  Light- 
ing. 

Portable  Lighting  or  Power. 

Portable  Electric  Lanterns. 

Electric  Power  for  Motors. 

Portable  Electric  Fans  for  Office, 
Family  and  Sick  Room. 

Only  Cleun  and  Convenient  ISiittery  for  ijurflreoas. 
DentiKtK,  nntl  I'roreSBionikl  Men  Generally. 


MANUTAOTUBED  EXOLUSIVELT  UNDEE  THE  PATENTS  OF 
FAURE,  SWAN,  SELLON,  6RISCOM,and  others. 


COMPLETE  ELECTRIC  LIGHT  AND  POWER  PLANTS. 

THE  AGGUMaTOR  CO., 

44  Broadway,  NEW  YORK. 

PHILADELPHIA  AGENCY:— ELECTRO  DYNAMIC  CO.,  224  Carter  Street,  Philadelphia,  Pi. 

CHICAGO  AGENCY:— 239  La  Salle  St.  SAN  FRANCISCO:— 220  Sutler  St. 

BOSTON:— HOLTZERCABOT  ELECTRIC  CO.,  Ill  Arch  Street. 

,P'ROVIDENCE:-SWARTS  &  GANNEH,  Swarts  Buildinj. 


$3  per  Annum, 


EVERY  SATURDAY. 


10  cents  per  Copy. 
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Ireson's  Self-Adjusting   Leather-Link  Belting. 


Pfttd.  Iffov.  10,  '86. 

Eepectally  adapted  for 
all  Electric  pnrpoaea  and 
other  high-0peea  machin- 
ery. 


Sendfor  Ireson's  IUqb- 
tratod  Treaties  on  Self- 
Adjasting  Leather  Link 
Belting,  furnished  gra- 
taltonely. 


Manfd  by  CHARLES  L.  IHESON.  97  High  St.,  Boston.  Mass. 

ELECTRICITY  IS  LIFE. 

At  least  it  furnishes  a  livelihood  to  those 

Who  Know  a  Good  Thing,  and 

They  Are  the  Buyers  of  Our 

CELBBRATED  HiLATBD  WIRES  Al  CABLES. 


The  Standard  Underground  Cable  Go.,'" 


CHICACiO. 


PITT8Bl'B«SB. 


anufactures  a 
Superior  Line. 

XEW  TOBK. 


(2121) 


ELECTRIC 
LIGHT, 

HIGH  OR  LOW 
VOLTAGE. 


THE  HOLTZER-CABOT  ELECTRIC  CO., 

JiANUFACTUBERS  OF  AND  DEALERS  IN  ' 

EVERYTHING   ELEOTRIOAL. 

SEND  FOB  SS6-PAGE  CATAIiOOCE, 

111  Arch  Street,  BOSTON,  MASS. 

5/'£C//li4ef*C/fS.-igI'OWER&  HARRIS.  Dallas,  Tex^.    ^        ,        ^, 
)  Paul  Seilers  Electkical  Works,  San  Francisco,  CaU 

A  fall  line  of  our  manufacture  can  be  found  at  our  Agencies. 

AGNOLIA 
METAL. 

INDORSED  BY  THE  UNITED  STATES  AND  GERMAN  GOVERNMENTS. 

NEW  YORK  AND  BROOKLYN  BRIDGE,  Brooklyn,  Not.  7,  1890. 

THE  MAGNOLIA  ANTI-FRICTION  METAL  CO.,  74  Cortland  Street,  New  York  Olty. 

Gestlemen:— This  certifies  that  we  have  had  your  metal  In  use  ahout  eii  montbe  on  the  crank 
pin  of  a  four  hontod  and  fifty  horse  power  Wright  engine,  and  aleo  ae  packing  rings  on  the  piston  rod 
ot  a  locomotive.    In  both  places  It  has  given  entice  saiisfaction,  not  causing  the  least  trouble. 

Yours  very  truly,  C.  C.  MARTIN.  Chief  Engineer  and  Supt. 


Tie 


India-Rnblier  and  Gntta-Perclia  Insulating  Co. 


Vulcanized  India-rubber  Cables,  to  any 
specification  up  to  8,000  Megohms  per  mile. 

Absolutely  Pure  Rubber  Cables. 

Concentric  Cables,  any  millage.  Flexible 
Cords.  Silk,  Hemp,  Cotton,  Dvna,mo 
Wires  and  Cables,  vxy  pliable.  Every 
variety  of  INCANDESCENT  Cores. 


UNDER  WATER 

AND 

UNDERGROUND. 


MANUFACTURERS  OF 

THREE  and  Two-wire  Ca- 
bles, to  any  specification 
up  to  8,000  Megohms  per 
knot. 

Cables  o!  High  insulation 
and  Long  Lite, 'all  millage. 


WM.  M.HABIRSHAW,  F.C.S.,Gen'l  Mgr.,  Offices:  159  Front  St.,  NEW  YORK,  U.SJk. 

Western  Agents:  THE  ELECTRICAL  SUPPLY  CO.,  171  Randolpli  St..  CHICAGO.  ILL. 


MARINE 

ELECTRIC 

LIGHT 

Installations 


STANDARD        MARJIOI 

Cores  to  any  Miltac* 
or  Specification  up  to 
9,000  Megohms  per  IcnoC 

Two-Circuit  Conckr- 
TRic  Cables,  both  cir- 
cu'ts, 9,000  Megohms p«v 
knot. 

Navy  Portables,  Sili^ 
Cotton  and  Hemp. 

Bell  Wire,  rubber  coh- 
ered, for  Marine  Work, 

Pliable  Cables,  U» 
Search  Lights. 


Insulated  Wires  and  Cables. 

Tta«  acknon'lodcFd  Htnndard  Tor  darabl*  And  lilfth  tn> 
■nlatlon.  Itn  morlCd  proved  Uy  a  record,  of  ov«>r  qaartf^r 
of  a  centnarf.    Adapted  to  all  electrical  porponen. 

CELEBRATED  KERITE  TAPE  FOR  INSOLATIN&  JOINTS. 


ALEXANDER,  BARNEY  $c  CHAPIN 

20  CORTLANDT  STREET,  NEW  YORK. 


a-EISriGE,^L  ELEOTE-IO-A-L  STJIPI'IjIES 


Electric  Light  and  Power, 
Telegraph  and  lelephone. 
Railway  and  all  other 
Branches  ot  Slgnaltng,^ 


ALL  SIZES 
Lead  Encased  Wires. 


Aerial  Use. 
Subterranean  Use, 
Submarine  Use. 
Concealed  Wiring  in  all  Locations. 


GEOR&E  B.  PRESGGTT,  Jr.,  6en.  Agt.,  16  Dey  St.,  New  York. 

Western  Electric  Co.,  Cliicngo,  III..  Sole  Agents  for  the  West. 


I     Beit  Subditutes 
'  (or 

HardRnbber 

and 

Porcelain. 

ALL  COLORS. 


Hole  Acents  for  the  FIBBONE  HANCFACTUBINCi  CODIPANY. 


TSZS     ''CHAMPION''     BJLTT'ERir. 

Price,  with  Rod  Zinc,  $1.15  per  Cell,  with  Corrugated  Zinc.  $I.3S  per  Cell. 


I 

1 

■'S 

\ 

Hi 

i 

rj 


The  E.S.  GREELEY  &  CO. 

5  AND  7  DBT  STRBET,  NEW  YORK. 

Manutacturert,  Importers  and  Dealers  In 

!  Electrical  Supplies 

I  OF  ALL  DESCRIPTION. 

I    Telegraph,  Telephone,  Electric  liight  and 
S  Power   Appliances,  Construction 

I  Tools  and  Line  Material. 


Complete  4»|  of  Chaoifiliiii 
flntlery. 


Carbon  IU^»oriwu  .ij.<i  i  ..:, 
of  Cliauipiiiii  Itutlury. 


[>rruK!i(e(l  /iiir  of  Cliiiii 
Uuttorj'. 


USE  THE  CHAMPION  BATTERY 

For  OiM  LiKlillriHr.  Ht-M  ItinKlnV,  riork  CIrttuliH  iitid 
Oeiiornt  Open  Cirruit  Work. 
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Respectively,  of  the  entire  number  of  ARC  LIGHTS  in  use,  July  1st, 

1890,  in  Central  Stations  in 


HORXH  CJLROLIITJL  AND 


Were  of  our  manufacture  f see  table  below),  as  were  also  over 


Of  the  total  number  of  Arc  Lights  in  use  in 
Central  Stations  in 


The  figures  referring   to    "total   of  all 
■ystems,"   taken  from  table  published  in 
August  number  of  "Electrical  Industriefl," 
for  year  1890,  are  of  undisputed  accuracy. 

Total  of  all 
systems. 

Thomson-HouBton  System. 

Niimber. 

Percentage  to  total  of  all 
Systems. 

New  Hampshire,     - 
North  Carolina, 
Oregon,  -      -      -      - 

1764 
818 
356 

1 539             87^  per  cent. 
700            85^  per  cent. 
270             75^  per  cent. 

THOMSON-HOUSTON  ELECTRIC  CO., 


620  Atlantic  Avenue,  Boston,  Mass. 

Wall  and  Lloyd  Streets,  Atlanta,  Qa. 

116  Broadway,  New  York  City. 

16  First  Street,  San  Francisco,  Cal. 

831  New  York  Life  Building,  Kansas  City,  Mo. 


148  Michigan  Avenue,  Chicago,  111. 
406  Sibley  Street,  St.  Paul,  Minn. 
215  West  Fourth  Street,  Cincionati,  0. 
1110  Noble  Street,  Philadelphia,  Pa.   , 
1383  F  Street,  Washington,  D.  C. 
116  North  3d  Street,  St.  Louis,  Mo. 
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lyoclancho  Battery  Co. 

Mason,  J  as.  H. 

Monitor  Kiectrlc  Co. 

Partrick  &  Carter  Co. 

Queen  &  Co. 

Southern  Electrical  Snpply  Co. 

St.  LoniB  Electrical  Supply  Co. 

Standard  Electrical  Works. 

Stan  ey  ft  Uall. 

Western  Electric  Co. 
Bnttery  Jar**. 

Bailor  Hard  Rubber  Co, 

Central  EI'  ctrlcCo. 

Eiec'rlcal  Supp'y  Co  ,  The. 

noV'zer-C-ibot  Electric  Go. 

PartricK  &  Carter  Co. 

Quepn  &  Co, 

F>tanley  &  Hsil. 
Wesiem  Electr  c  Co. 

Central  Electric  Co. 
Empire  CItv  Electric  Co. 
Fletchor  &  F'etchpr  Electric  Co. 
(itfihl  Western  ififectric  Sapply  Co. 
GreelevA  Co,  Tho  E.  S. 
Hay  Mfg.  Co.,  Waller. 
Kiianp  Elect  leal  Woihs. 
M  ni'^^r  Elertrln  Co. 
Norlhwefltern  EJprt.  Specialty  Co. 
Osiran'er  A;  co.W.  R. 
Partrick  &  Carter  Co. 
Siinthern  Electrical  Sapply  Co. 
St.  Louie  Rlectrlca!  Supply  Co. 
StaadHrd  ElPC'rical  Woiks. 
Stanley  &  Hall. 
Wollenf  ak.  J.  F. 
WeBtem  Eleciric  Co. 
Bell",  MiMrtieto. 
C<'Dtral  ElPctrtcCo. 
Empire  City  El^rtrlcCo. 
Oreelev&Co..Tho  B.8. 
Holtzer  faiiot  Ele-trlc  Co. 
Knapp  Electrical  Worka. 
I'arirfck  A  Carter  Co. 
Htandarfl  Electrical  Works. 
StaaI(*T  &  Hall. 
Ktar  Electrii  Co. 
WflBtem  Electric  Co. 

Evans  Friction  Cone  Co. 

Trenon,  Chft*.  U 

Ma^on.  JamoB  ll. 

N.  Y.  B«ltlnp  &  PackiDgCo. 

PazeBeltlDe  Co. 

Hchleron  &  Co..  Chas.  A. 

HhoiU  Belting  Co. 


Boilers.  „    „ 

Abendroth  &  Root  Mfg.  Co. 
Pond  Engineering  Co. 
Bonke*,  t'^iecc*  lc»l. 

Electrician  f-ublisbing  Co. 
Braider  spoolers. 

Payne  &  Co.,  Geo.  W. 
Bnreiax*  Alarms. 

Centra!  Electilc  Co. 
E'ectrlcal  ."^apply  Co.,  The. 
Empire  City  Electric  Co. 
Fletcher  *  Fletcher  Electric  Co. 
Great  Western  Electric  Supply  Co. 
Greeley*  Co. .The    B.  8. 
Hoitz  -r-Cabot  Electric  Co. 
Knapp  Electrical  Works. 
Moniior  Electric  Co. 
Odtrander&Co.,  W.  R. 
Partrick  &  Carter  Co. 
Sonthern  Electrical  Sapply  Co. 
Standard  Electrical  Works. 
Cables. 

(See  wire  Insulated-) 
t  able    Electric  (See  Wire  Insu- 
lated), Chopper,  t^heft  and.  Bar. 
Roebling'e  sons  Co.,  John  A. 
Standard  Underground  Cable  Co. 
Wefetem  Eler  trie  Co. 
CarboDP,  Polots  and  Plates. 
Brush  Electric  Co. 
Central  Electric  Co 
Elertrlcal  Supply  Co  ,  The. 
Empire  City  Electric  Co. 
Globe  Carbon  Co. 
Knapp  Electrical  Works. 
National  i  arbon  Co. 
Standard  Carbon  Co. 
V\  estem  Electric  Co. 
Cars,  Ele^-tric  Bailway. 

Stephenson  Co.,  John. 
CIntches.  Friction. 

Hi'l  Clutch  Works. 
Cunstrnetlon  aDrt  Repairs. 
Bain  Ekctric  Mfg.  Co. 
Eiectric  Couatrnctlon  &  Supply  Co. 
Chichgo  tfilectric  Mfg  Co. 
Knapp  Electrical  Works. 
McLtughiin,  Jaa. 

N.  W  ThomBon-Honston  Elec,  Co. 
Shawhan  Machine  Works. 
Temple,  J.  C. 
West-  rn  Electric  Co 
Wilson  Retenstock  &  Co. 
Contraciors,  Kiectrlc   JLieht, 
KDSt'ie  Plants  and  Electric 
Hallways. 
Brush  El  ctricCo. 
(  h'caRO  Electric  Mfg.  Co. 
Edison  General  Electric  Co. 
Hutton,  Benry. 
Mel  auEhlln,  Jas. 

"N.  W.  Th^mBon-a.ouston  Elec.  Co. 
Poi.d  En^reerlng  Co. 
Temple,  J.  C. 

Thomann-Houston  Electric  Co. 
United  Electric  Traction  Co. 
U.  s.  Electric  Lighting  Co. 
Westinghonee  Electric  Jfc  Mfg.  Co. 
Western  Electric  Co. 
Woudbridgt  &  Turner. 
Copper  Wire**  and  Tapes. 
American  Electrical  Works. 
<  entral  Electric  Co. 
Edisou  General  Electric  Co. 
Electrl's!  Supply  Co., The. 
»Jr-?at  Western  Electric  ^^pply  Co. 
Holmes.  B^oth  &  Haydens. 
International  Okonlte  Co.,  The. 
Illinois  RUctrlc  Material  Co. 
Knapp  Electrical  Works. 
Monitor  Electric  Co. 
RoebliDg'fe   Sons  Co,  Jno.  A. 
Standard  Elec  rlcal  Works. 
Standard  Underground  cable  Co. 
Wpstern  Electric  Co. 
CroHN-Arms. 
Central  Elec'rlc  Co. 
Electrical  Supply  Co.,  The. 
Ureat  We-tern  Electric  »upplyCo. 
Illinois  Eleciric  Material  Co. 
Monitor  Electric  Co. 
N.  W.  Thnmeon-Houston  Elec.  Co. 
Southero  Electrical  Supply  Co. 
St.  L  iuia  El  ctrlcal  Supply  Co. 
Western  Electric  Co. 
Cnl'ontM  and  Hwltchcs. 
Alexander.  Barney  &  Chapln. 
Automatic  SwKch  Co. 
Central  Electric  Co. 
Electrical  Supply  Co  ,  The. 
Empire  City  Electric  Co. 
Fletcher  &  Fletcher  Electric  Co. 
Great  Western  Electric  Supply  Co. 
Greeley  &Cu,,  Th<?  E.  S. 
Holtzer-i'abot  Electric  Co. 
Hlinole  Eleciric  Material  Co. 
Partrick  &  Certer  Co. 
Palete,  H.T. 

Southern  Electrical  Sapply  Co. 
St.  Lnnle  Electrical  Sapply  Co. 
Star  Electrix  Co. 
Union  Hardware  Co. 
Van  NuIe.C.S. 
Westfm  Electric  Co. 
Uynamos 
Brush  Electric  Co. 
Bain  Electric  Mfg.  Co. 
ColbDrn&Co.,I.  W. 
Continental  Dvnamo  Co. 
Fort  Wavne  Electric  Co. 
Ilawkeye  Electric  ManufacturingCo. 
HelBler  Electric  Light  Co. 
National  Electric  ManufacturingCo. 
Schuyler  Kiectrlc  Co. 
Shawhan  Machine  Works. 
Tbompon-Uouflton  Electric  Co. 
United  Electric  Traction  Co. 
U.  S.  Electric  Lighting  Co. 
Weatorn  Electric  Co. 
WeBtlnghoase  Electric  &  Mfg.  Co. 
Electrical  Instrnmentn. 
Central  Electric  Co. 
Electrical  Supply  Co.,  The. 
Great  Western  Kiectrlc  Supply  Co. 
Greeley  4  Co.,  The  E.  8. 
Partrick  &  Carter  Co. 
Queen  4  Co. 
Star  Electrix  Co. 
Western  Electric  Co. 
w«»i.f/in  BlBcMr.ftl  Inatrnment  Co. 
Electrical  HpcolaltlCN. 
Ciit'er,  Geo. 

NorthweptRrn  Eltict.  Specialty  Co. 
lllpw«ll  MfK.  <"''3m  II-  ". 
Electric  HallvrnVM. 
Detroit  Eif^ctrlral  Works. 
Edison  General  Electric  Co. 
Thomson-Houston  Electric  Co. 
United  Electric  Traction  Co. 
WoBtlnghouae  Electric  &  Mfg.  Co. 
WoodbridKe  &  Torner. 


Electroliers    and    Combina- 
tion Fixtures. 

Baggot,  E. 

Electrical  Supply  Co. .The. 
Great  Western  Electric  Supply  Co. 
Sawyer-Man  Electric  Co. 
Thomson-HouBlon  Electric  Co. 


Eiectro-Plaflns  machines. 

Brush  Electric  Co. 
Colburn&Co.I.  W. 
Edison  beneral  Electric  Co. 
Thomson-Housion  Electric  Co. 
EnsincB,  l^teaiD. 
Ball  Englae  Co. 
Hoye  Mfg.  Co.,  Jno.  T. 
Pond  Eutineerihg  Co. 
Taylor  Manufactu  Ing  Co. 
Triumph  Compound  Engine  Co. 
Ftre  Alarms. 
Electrical  Supply  Co.,  The. 
Knapp  E  ectrical  Works. 
Partrick  &  Carter  Co. 
Western  Electric  Co. 
Friction  Cones. 

Evans  Friction  Cone  Co. 
Cias  JLIehtins,  Fleetric. 
Cleverly  Electrical  Works. 
Electrical  Supply  Co..  The. 
KnapD  Electrical  Works. 
Partrick  &  Carter  Co. 
Western  Electric  Co. 
WoUensak,  J.  ?. 
Ccneral  Electrical  Supplies. 
Alexander,  Barney  &  Chapin. 
American  Elecirical  Works. 
Automatic  Switch  Co. 
Brush  Electric  Co. 
Central  Electric  Co. 
Chicago  Electric  Mfg.  Co. 
Cleverly  Electrical  Works. 
Cnt'pr,  G'o. 

Edison  General  Electric  Co. 
Electric  ConslractioD  &  Supply  Co. 
Electrical  Supply  Co.,  The, 
Empire  City  Electric  <'o. 
Fletcher  &  Fletcher  Electrio  Co. 
Great  Western  Electric  Supply  Co. 
arepley  &Co.,TheE.  S. 
Holtzer-Cabot  Electric  Co. 
Holmes,  Booth  &  Haydens. 
nUnois  Elfctric  Mat- rial  Co. 
International  Okonite  Co.,  The. 
Knapp  Electrical  Works. 
Monitor  Electric  Co. 
Northwest  Thomeon-Houston  Co. 
Ostrander  &  Co.,W.  R. 
Partrick  &  Carter  Co. 
Southern  Electrical  Supply  Co. 
Stanley  &  Hall. 
Star  Electrix  Co. 
St.  Louis  Electrical  Sapply  Co. 
S(ai  dard  Electrical  Works. 
Turner  Brass  Works.. 
Thomson-Hnnaton  Electric  Co. 
Unlnn  Hardware  Co. 
Van  Nuls,  C.  S. 
Wefltern  Electric  Co. 
Wilson,  Rehenstock  &  Co. 
WoUensak,  J.F. 
<»1obfS  and  Electrical  Class- 
"waFC. 
B-^ggot.  E. 

Great  Western  Electric  Supply  Co. 
Phoenix  Glass  Co. 
Hard    Rubber  for  Electrical 
Purposes. 
Butler  Hard  Rubber  Co. 

luMulatorH  and  Insnlatins 
materials. 

Alexander,  Barney  &  Chapln. 
Butler  Hard  Rubber  Co. 
Central  Electric  Co. 
Cutter,  Geo. 

Electric  Merchandise  Co. 
E'ecfrical  Supply  Co.,  The. 
Empire  Citv  Kiectrlc  Co. 
Fletcher  &  Fletcher  Electric  Co, 
Great  Western  Electric  Supply  Co. 
Interior  Conduit  &  Insulation  Co. 
International  Okonlte  Co.,  The. 
Knapp  Elpctrical  Works. 
Laminar  Flbr«  Goodb  Co. 
Monitor  Electric  Co. 
Munsell  &  Co.,  Eaeeue. 
Partrick  &  Carter  Co. 
SotithPro  Electrical  Supply  Co. 
t^tandard  Paint  Co. 
St.  Louie  Electrical  Supply  Co. 
Western  EltctricCo. 
InsDiated  ^Vlres  and  Cables 
aiHffnet  Wire. 
American  Electrical  Works. 
Central  Electric  Co. 
Day's  Krrlte  Insulation. 
Eas'ern  Eleciric  <  able  Co. 
Edison  General  Electric  Co. 
Electrical  Supply  Co..    The. 
Great  Weptern  Electric  Supply  Co. 
Holmes.  Bonth  &  Haydene. 
IlUnole  Ele  trie  Material  Co. 
Interior  Conrtntt  &  luBUlatlon  Co. 
International  Okonite  Co.,  The. 
India  Rubber*  Qntta  Porcha  Insu- 
lating Co. 
Knapp  Electrical  Works. 
Monitor  Electric  Co. 
Partrick  &  Carter  Co. 
Sonthern  Electrical  Supply  Co. 
St.  Louie  Electrical  Snpply  Co. 
Standard  Elertrlcal  Works. 
Standard  Underground  Cable  Co. 
Western  Electric  Co. 
TnNurnncc. 

Electric  Mutual  Inaurance  Co. 
JonrnnI  Bcerintss. 
Eureka  Tempered  Copper  Co. 
Maeoolla  Antl  Friction  Metal  Co. 
Turner  BraBs  Works. 
l^nnips.  Incandescent. 
Alexander.  Barney  &  Chajdn. 
Bornotein  Electric  Co. 
Broeh  Electric  Co. 
Buckeye  Electric  Co. 
Central  Electric  Co. 
Columhlft  Incandescent  Lamp  Co. 
Edison  General  Electric  Co. 
Electrical  Sapply  Co.,  The. 
Empire  City  Electric  Co. 
Great  WeBteni  Flsctrlc  Snpply  Co. 
(Jrpoley  &  Co.,  The  E.  8 
HelBler  Electric  Ll«ht  Co. 
Knapp  Electrical  Works. 
Monitor  Electric  Co. 
Northweat  TbomBon-Houston  Co. 
Kftwvnr-M»n    Klprt.rlr  <"'o. 
I      Southern  Electrical  Supply  Co. 
St.  Loula  Blectrio&l  Supply  Co. 


Lamps,  la'^aniescent— Contd. 

Sunbeam  Incandescent  Lamp  Co. 
ThomBon-Uonston  Electric  Co. 
Western  Electric  Co. 
LiHthes  »'nd  llachlne  Tools. 

Barnes  Co.  W.  F.  &  John. 
aiaernet  wire. 

(See  Insulated  wire.) 
medical  Battfrles. 
Fletcher  &  Fletcher  Electric  Co. 
Partrick  &  Carter  Co. 
Mica. 

Munsell  &  Co.,  Eugene. 
MiiiioiT  Apua'-atUM,  Electric- 
Bain  Electric  Mfi;.  Co. 
Edison  General  Electric  Co. 
Thomson- Hon pton  Kiectrlc  Co. 
Weetlnghouae  Electric  &  Mfg.  Co. 
JHotors. 
Bain  Electric  Mfg.  Co. 
Brush  Electric  '  o. 
Baxter  Electric  Motor  On. 
Care  Electric  Mo^or  &  Dynamo  Co. 
Connecti'-ut  wotnr  to 
Crocker-Wheeler  Motor  Co. 
C.  &  C.  Electric  M'l'or  t  o. 
PetroiC  Eiettrical  Works 
Edison  General  Electric  Co. 
El-  ktroc    Msnafactnring  Co. 
Hawkeye  Electric  Mfg.  Co. 
Shawhan  Machli  e  Works. 
Thomsnn-Honston  ElecirlcCo. 
U.  S.  Electric  Liehlirg  Co. 
United  Electric  Traction  Co. 
Westinghonse  Electric  &  Mfg.  Co. 
Oils. 

Taneeie,  S. 
Oil  Cnpsard  Brass  (woods. 

Powell  Co.,  Wm. 
pwekins- 

X.  Y.  Belling  &  Packing  Co. 
Plus  and  KrackeiH. 
Central  Electiic  Co. 
Electrical  Snpply  Co  ,  The. 
Great  Western  Electric  ^upply  Co. 
Illinois  Electric  Material  Co. 
Standard  Electrical  "Works. 
Sonthern  Electrical  Supply  Co. 
St.  Louis  Electrical  Snpply  Co. 
Western  Electric  Co. 


Brownlf  e  &  Co. 
Ontral  Electric  Co. 
Electrical  Supply   Co.,  The. 
Great  Weste-n  Electric  Supply  Co. 
Illinois  E'ect'ic  Material  Co. 
MlUlken   Bros. 
Wieconsiin  Bridge  &  Iron  Co. 
PnbltsherN.  t-  ifct.rl4-al. 

Electrician  Publishing  Co. 
Pusti   Buttons. 
Central  RlectricCo. 
Cutter,  Geo. 

Electri-  al  Supply  Co.,  The. 
Fletcher  &  Fletcher  h  lectrlc  Co. 
Great  Western  E'ectrlc  Supply  Co. 
Illinois  El^^ctrlc  Material  Co. 
KnaoD  Eleciri  il  Worus. 
Northwestern  Elf  ct.  Specialty  Co. 
Partrick  &  Ca  ter  Co. 
S'anda'd  Electrical  Works. 
Union  Hardware  Co. 
Western  Electric  Oo. 
BailwayN.,  RIcctrlc. 
(.See  electric  railways.) 
Separators,  Mteam. 
Pond  Engineering  Co. 
tjlpcaklns  Tubes. 
Central  Electric  Co. 
Electrical  Supply  Co.,  The. 
Knapp  Electrical  Works. 
Monitor  E'ectrlc  Co. 
Ostrander  &  Co.,  W.  R. 
Western  Electric  Co. 
WoUensak,  J.  F. 
lipecd  Indicators. 

Queen  &  Co. 
Supplies,  Electric  KaiUvay. 

Electric  Merchandise  Co. 
Tapi*s,  Insulating:. 
American  Elertrlcal  Works. 
Central  Electric  Co, 
Eastern  Electric  Cable  Co. 
Edison  Genera'  Electric  Co. 
Elertrlcal  Snpply  Co.,  The. 
Great  Western  Electric  Supply  Co. 
India  Rubber  &  Gotta  Percha   In- 

snlaUng  C". 
International  Okonite  Co.,  The. 
Tllinols  Electric  Material  Co. 
Western  Electric  Co. 
Telcernph  Apparatus. 
Bunnell  &  Co    J.  H. 
Central  Electric  Co. 
Electrical  Supiply  Co..  The. 
Empire  City  Ehctric  Co. 
Great  WeBlern  Electric  Supply  Co. 
Greeley  &  Co.,  n  lie  E    8. 
Knapp  Electrical  Works. 
Monitor  E'ectrlc  Co. 
Partrick  &  Carter  Co. 
Standard  Electrical  Works. 
Western  Electric  Co. 
Telcphon**^,  Pl«'ctrle. 
Standard  Electrical  Works. 
Wes'ern  Electric  Co. 
T«'Nt  InHtmnifniM. 
B  ii  Electric  Mfg.  Co. 
Central  Elfctric  Co. 
ElPCtricBl  Supply  Co  .The. 
Gr-'eley  &  Co.,  The  E.  S. 
knapp  Electrical  Works. 
Queen  &.  Co. 
Western  Elec'rlc  Co. 
Weston  Electrical  Instrument  Co. 
Truck»,  Kiectrlc  Car. 
Detroit  Elecl'-idil  Works. 
Kdlpon  General  Electric  Co. 
Stephenaon  Co.,  Jno. 
Thomaon-llonaton  Electric  Co. 
United  Electric  Traction  Co. 
WeBtlnRluHieo  Electric  &  Mfg.  Co. 
Tu'blne  Wheels. 

nayton  Globe  Iron  Works  Co. 
ihint  Mfichice  Co..  Rodney. 
LeiTwl  tft  Co.,  James, 
Stilwell  A  Blerce  Mfg.  Co. 

Wire,  Bare. 

Amorlian  E'ertrlrAl  Wcrks. 
Central  Klfctrlc  Co. 
Electrical  Supply  Co  ,  The. 
HolmPB,  Booth  &  Unydens. 
Mllnnls  Electric  MHterlal  Co. 
Knapp  Electrlral  Wrirks. 
Partrick  4  Carter  Co. 
RocblinK's  Sons  Co.,  Jno.  A, 
Western  Electric  Oo. 
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THTE    IV^VFXOJ^LilLi  C^ARBOIV  CfDT 


-MANUFACTURERS  OF- 


ELECTRIC  LIGHT  CARBONS  Ain>  BATTERY  MATERIAL. 


Electric  Specialties. 

■ WE    MAKE 

Electric  Supplies  Under  Contract. 


INCANDESCENT  LAMPS. 

so    TO    XIO    -^T-OHiTS. 

TO  FIT  STANDARD  SOCKETS. 


THE  BDGKEYE  ELECTRIC  CO., 

P.O.Box  123,     CLEVELAND,  OHIO. 


WRITE  ^OR  CIROULAB. 


CHICAGO  OFFICE,  182  Jaclson  Street. 


GIVES  A  CLEAR 
AND  STEADY 
LIGHT. 


THE  ONLY  COMMERCIAL  ARC  LAMP 

INCANDESCENT 
CIRCUITS. 


Burning  2  in  Series  on  Circuits  of  1 00  to  1 20  Volts 
Will  Use  GVz,  8  or  10  Amperes  of  Current. 


Please  state  System  and  Voltage  Used.    Address 

THE  ELECTRIC  CONSTRUCTION  &  SUPPLY  CO. 

18  Cortlandt  St.,  NEW  YORK  CITY. 


We  Guarantee 
Them    Electrically 
and  Mechanically. 


CROSeY  DRY  CATTERIES 

FOR  OPEN  CIRCriT  WORK. 

ELECTROMOTIVE  FORCE,  1.55  VOLTS. 
C  URRENT  1  TO  15  AMPERES. 

THE  ONLY  BATTERY  SOLD  SEMI-CHARGED. 

DOES  NOT  WORK  UNTIL  WANTED. 

ONLY  A  SMALL  QUANTITY  Oif  PORE  WATER  NECESSARY  TO  CHARGE  IT. 


NEAT. 

CLEAN, 
EFFECTIVE. 

SIMPLE, 
COMPACT. 
PORTABLE. 


RECUPERATES 
QUICKER 

AND 

OFTENER 

THAN 

ANY  OTHER. 


TELEPHONE  FOR  LONG  OR  SHORT  DISTANCE. 

-cr\-D   GAS  LIGHTING,  ANNTOOIATORS,    ■iurT?-nTr«  A  T     TTQT^'a 
-f  '-'-tv     BELLS,  BUR6LAE  ALAEM  AND    iViJlilJlV^Aij    U  OILO 

IJP    XXA.&I    INTO    33QT7.A.XJ. 

For  Cfrcnliirs  and  Price  LlalB  ul'ply  to  Principal  Ofllce 

CROSBY  ELECTRIC  CO., 

87  ttiid  89  Sonth  Fifth  Avenne,     -       -       MEW  YORK. 


IHE  HAWKEYE 

ELECTRIC  MFG.  CO., 

DAVENPORT,    ■     -     IGWA.. 


Complete  Central  Station 


L.U'33 


ISOLATED  PLANTS, 
ARC  AND  INCANDESCENT  APPARATUS. 


OUR  DYNAMOS  are  unsurpassed  by  any  made  for  efficiency, 
automatic  regulation,  and  general  workmanship. 


Licensee  of  the  Renowned  Per/Una  Incandescent  JJampa, 

Famous  for  long  life  without  discoloration. 


ELECTRIC    MOTORS    for    Railway   Circuits  and   Central 
Stations;  any  voltage,  highest  efficiency,  all  sizes.     ^ 


Prices  Reasonable.  -  Write  us  for  Catalogue  9l)(l  Price  List. 
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DOWN  WENT  -  -  -  ? 

LAMPS! 


DISCOUNTS      Jg  C^  I 

"'_""_       ym  •   J  ^is+-rN     VOLTAGE, 

LARGE  fc—fc^  ^^    f  #    I     ^^        AiiT-sr 

QUANTITIES.  i^L^^F    ^^    Vl^l  BASE. 


GUARANTEED  TO  BE  THE  EQUAL 


OF  ANY 


^y^  THE  MARKET. 


LONGEST  LIFE, 
GREATEST  BHILLIMCY, 
HIGHEST  EFFICIEHCY, 
DOES  HOT  BLACKEH. 


WE  BILL    THE  LAMPS  AT  45   CENTS  AND  ALLOW 2  CENTS  FOB 
BASES  RETURNED.  MAKING    THE  PRICE 


-t; 


Up  to  February  SO,  we  have  not  sold  one  of  these  lamps  for  less  than 
56  ots.,  but  having  made  arrangements  to  take  the  entire  output  of  one 
of  the  largest  factories  in  this  country,  we  will  sell  at  factory  prices. 

Send  iia  yc^xxx  Orders- 


GREAT  WESTERN  ELECTRIC  SUPPLY  GO. 

190  &  192  FIFTH  AVE.,  CHICAGO. 


vl 
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THE  SCHUYLER 


-S"2"STEI^    OIF- 


ARC  LIGHTING 


CONTAINS  THE  FOLLOWING  IMPORTAKT  FEATURES: 


Instantaneous  and  Automatic  Regulation. 

Self-Lubricating  Boxes. 

Ventilated  Armature,  proof  against  a  burn-out. 

A  Pure  White  Steady  Light. 

MSCHUYLER  ELECTRIC  CO., 

MIDDLETOWN,  CONN. 


BAXTER 

MIIWII MOTOIS 


SLOW  SPEED. 

NO  INTERMEDIATE  GEARING. 
Gears  Run  in  Oil. 


f 


EXAMINE  INTO  THE  MERITS  OF  THESE  MOTORS 

IF  A  BEDUCTION  IN  BE  P  J  TBS  IS 

WORTHY  OF  CONSIDERATION. 


COMPLETE  Sr  EQUIPMENTS. 


SLOW 
SPEED 


STATIONARY  MOTORS 


For  ARC  and 
Incandescent  Circuits. 


,.c^°^n^%t<W^^^'  EALTIMDRS,  MP. 


HOLIMES,    BOOTH    &    HAYDEHS, 

FACTORIES:   WATERBURY,   CONN. 


UASIITFACTITRBBS    OF 


BARZ:  AND  INSUIiATSD  TTITIRZ:. 

Underwriters'  Copper  Electric  Light  Line  Wire,  handsomely  finished,  highest  conductivity.    Copper  Magnet  Wire,  Flexible  Silk,  Cotton  and  Worsted  Cords 
for  Incandescent  Lighting.     Round  and  Flat  Copper  Bars  for  Station  Work.     Insulated  Iron  Pressure  Wire. 

PATENT     K.  K.      LINE  WIRE 

For  Electric  Light,  Electric  Railways,  Motors,  Telegraph  and  Telephone  Use. 

AGENTS  FOR  THE  WASHINGTON  CARBON  CO.,  CARBONS  FOR  ARC  LIGHTING. 

THOS.  L.  SCOVILL,  New  York  Agent, 

26  PARK  PLACE.  NEW  YORK. 

THE  ELEKTRON  MFG.  CO., 

79  and  81   Washington  Street,  Brooklyn,  N.  Y. 


-MAKIJFACTIIRERS    OF- 


PerretEliiiitricMotor$iDinanio$ 


I.AMINAT£D  FIELD  MAGNETS, 
LOW  SPEED, 


HIGH  EFFICIENCY, 


FULL  POTI^ER. 


Motors  of  any  si»e  for  any  purpose.  Factories  equipped  throufihout  with  Electric  Fower, 

Isolated   Plants  for  Incandescent   Electric  Lighting. 


3  EiIjIiI3Sra-    .A.C3-E!asrT£: 

BALTIMORE,  MD.,  W.  W.  Donaldson,  1!15  N.  Calvert  SI. 
""  -^— -  .,-.....,-_  WASHINGTON,  D.  C,  J.  U.  Burkett*  Co.,  1409  N.  Y.Ave.  S'.  PAUL,  MINN.,  F.  J.  Renz,  327  Minnesota  St. 

Ferret 20  n,  P.  Motor,  Speed 650,  Weight  1,30(1  ibB,         NEW  ORLEANS,  LA.,  George  Baquie,  140  Gravior  St.  PHILADELPHIA,  PA.,  Cleverly  Electrical  Works,  1018  Chestnut  St. 
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ALEXANDER,  BARNEY  &CHAPIN 


TELEPHONE  BUILDING,  20  Cortlandt  St.,  NEW  YORK. 


VOLTMETERS 


"^ 


■    ABC.  1 


AMMETERS. 


ELECTRICAL  SUPPLIES. 


ARC  AND 

IIMCANDESCENT 

LAMPS. 


THE  MILLIKEN  PATENT 

ELECTRIC  RAILWAY  POLE. 


-MANUFACTUHED    BY- 


MIXalilKZSN  BROS., 


No.  65  LIBERTY  STREET, 
NEW  YORK. 


No.  59  DEARBORN  STREET, 
CHICAGO. 


standard  Side,  Center  and  "Pnll-OiF'  Poles.  Special  Attention 

Given  to  Insalation.    Special  Poles  of  any  Required 

liength,  or  to  Stand  any  Strain  Made  to  Order. 


Adopted  by  all  the  Leading  Roads  and  Recommended  by  the  Best  Engineers. 

In  use  In  the  folIowinK  cities :    NE^VABK,  BEFFALO,  JEBS£T  CITY 
FATEBI^ON,  TKOV,  PITTHBCBGH,  HA11II.TON,  C,  ETC. 

Over  6,000  Ordered  in  the  Last  3  Months, 
ORDERS  FOR  STANDARD  POLES  FILLED  FROM  STOCK. 

WRITE  FOR  PARTICULARS. 


CONSTANT  CURRENT 


(ARC)  MOTOR, 


THE  MOST  ECONOMICAL  ARC  MOTOR 
MANUFACTURED. 


'So  Belts.    Xo  Cog  M'lieeis.    Tio  Friction. 
A  Positive  t^uicli  Acting  Governor. 


.a.a-ElTT'S : 
BOSTON— The  Eastern   Electrical  Supply  &   Con- 

strnction  Co.,  65  Oliver  St. 
J!EW  YORK-Chas.  L.  Eidlitz,  10  E.  23d  St. 
CHICAGO-  TheThos.L.Johnsoii  Co.,312De8rbotii  St. 
MILWAUKEE— Henry  Famien,  641  Third  St. 
«  ASHINGTON,  D.  C.-J.  Geo.  Gardner,  1005  H  St. 
>  r   LOUIS— Stagl  Electrical  Engineering  Co.,  812  N. 

Eleventh  St. 
MONTGOMERY.  ALA.— W.  P.  Murphy. 
DETROIT,  MICH.— The  Michigan  Electric  Co.,  212 

and2U  GriswoldSt. 


Agents  Wanted  in  all  the  Principal  Cities. 

The  Card  Electric  Motor  &  Dynamo  Co.. 

Cor.  Second  and  Plum  Streets,  CINCINNATI,  OHIO. 


BAIN  ELECTRIC  MFC.  CO., 

FOREE  BAIN,  President  and  Engineer, 
47  and  49  S.  Jefferson  Street,  CHICAGO. 


DYNAMOS    AND    MOTORS 

1-12  to  500  Horse  Power. 


Highest  Class  in  Efficiency.  Mechanical  Design,  and  General  Utility. 

Experts  in  applying  Electricity  to  New  Uses. 

MEND  FOB  OATAIiOCiUE. 


Incandescent  Lamp  Co., 

l9l2"l9l40liveStreet.  St.  Louis.  Mo., 

MANITFACTUREBS    OF 

INC«NBESCENT  lAHPS. 

Lamps  Made  to  Fit  any  Socket. 


Send  ns  a  trial  order. 


SatisfactioD  Guaranteed. 


LAMINAR  FIBRE 

A  perfect  substitute  for  Hard  Rubber  for  insulating  and 
mechanical  purposes.  Thoroughly  homogeneous,  and 
practically  indestructible.  Furnished  in  sheets  and  tubes 
of  various  lengths  and  thicknesses.  Can  be  cut,  turned 
or  drilled  into  any  desired  shape.  Will  take  a  very  high 
degree  of  polish.  Is  also  a  perfect  bearing  for  light  run- 
ning machinery. 

LAMINAR  FIBRE  GOODS  CO., 

180  Summer  St.,  Boston,  Mass. 
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m^^^  EXPERTS    IN    THE    INDUSTRIAL  "« 


APPLICATION  OF  ELECTRICITY. 


OWNERS  AND  MANUFACTURERS  OF  THE 


Rae  Electric  Railway  System 

The  only  system  employing  a  single  Motor.    Noiseless  gearing  connecting  both  axles. 


'  "sJiatai™,, 


New  Standard  Compound  Wound  80,000  Watt  Generator. 

Long  Distance  Power  Transmission.    Electric  Power  Plants  and  Motors. 


SEND  US  DATA  AND  ESTIMATES  WILL  BE  PROMPTLY  FURNISHED. 


WORKS 


Cor.  Woodward  and 
p    Baltimore    Avenues, 


DETROIT,  MICH. 
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CENTRAL  ELECTRIC  CO., 


116  &  118  FRANKLIN  STREET,  CHICAGO. 

Connected  by  Private  Wire  with  Postai-TelegrapFi  Cable  System. 


nLON/> 


TRADE       MARK. 

GENERAL  WESTERN  AGENTS 


Okonite  and  Improyed  Candee  Wires 

AND  ALL  THE  PRODUCTS  OF  THE  OKONITE  COMPANY. 


MANSON 


TAPE 


Is  the  strongest,  cleanest^  and  most  lasting  of  all  insulating  tapes. 


This  insulator  is  universally  commended  by  Railroad  men  as  the  most  practical  and  thorough 

span  wire  insulator  yet  brought  to  their  notice. 

We  have  a  full  line  all  kinds  of  ELECTRICAL  SUPPLIES,  and  have  been 
preparing  during  the  dull  months  for  the  spring  trade. 

SEND  FOR  OUR  NEW  CATALOGUE. 


CENTRAL   ELECTRIC  CO., 

116  &  118  Franklin  Street,  CHICAGO. 
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a 


WHAT  ARE  WE  HERE  FOR?' 

TO  SUPPLY  ABSOLUTELY  ALL  THE 


Electrical  Specialties  used  on  Earth. 

WE  ARE  MAKING  DEALS  THAT  SELL  THE  STUFF. 
YOU  WILL  BE  "IN  IT"  IF  YOU  SEND  YOUR  ORDERS  NOW. 

Key  and  Keyless  Sockets,  Cut-outs,  Single  and  Double 
Pole  Switches,  C as  Attachments,  Etc.,  Etc. 

Ths  STAR  ELECTHIX  DOMPMY, 

1320  Wallace  Street,    PHILADELPHIA,  PA. 


APCKIPIITCi    STANDARD  ELECTRIC  SUPPLY  CO., 
AutNbltd!  Boston,  Mass. 


W.  H.  GORDON  &  CO., 
115  Broadway,  New  York. 


ILL.  ELECTRIC 

Rooi(ery  Build 


MATERIAL  CO., 
ing,  Chicago. 


Electric  Traction  Co. 

ELECTRIC  HAILWAYS. 

STREET  OR  TRUNK  LINES. 

ELEVATED  OR  UNDERGROUND. 


Central  Stations  for  Power  Distribution. 


STATIONARY  MOTORS. 

STORAGE  BATTERIES. 


Executive  Offices:    tl5  BROtDWAY.  NEW  YORK. 

AGENCIES,   926  Drexel  BIdg.,  Philadelphia;  456  Rookery  BIdg.,  Chicago. 
1 1 1  Water  St.,  Pittsburgh,  Pa. 

FACTORY:  JERSEY  CITY,  N.  J 


Automatic  Switch  Co., 


No.  8  KEYSER  BUILDING. 

BALTIMORE,  MD.,D.S.  A. 

Sole  MannfactDrers  of  tbe 


AUTOMATIC  SWITCH. 


The  only  reliable  protector  to  the  Arma- 
ture of  un  Electric  Motor. 

Applicable  to  Constant  Potential  Motors 
of  all  sizes  and  patterns, 

t^KND  FOB  CATAI^OOVE. 


WHAT  AN  EMINENT  PHYSICIST  SAYS 
OF  THE  AXO  BATTERY. 


UNIVEKSITT  OF  MICHIGAN. 

Physics  and  Electric  Engineering, 

ANN  ARBOR,  January  7,  1891. 

THE  LECLANCHE  BATTERY  CO.,  New  York. 

GENTLEMEN:— The  two  cells  of  the  Axo  pattern  of 
your  battery,  sent  me  for  trial  a  long  time  ago  have  proved 
to  be  a  m.ost  excellent  type  of  cell.  One  of  them  I  have 
used  for  two  years  and  more  to  furnish  the  main  current  in 
the  Rayleigh  method  of  comparing  B.  M.  F.  of  my  standard 
cells,  and  it  is  still  in  use  for  the  same  purpose.  The  E.  M. 
F.  falls  to  be  sure,  but  only  very  slowly  indeed.  It  is  now 
1.52  true  volts  after  2  years'  service,  and  tJie  cell  has 
never  had  a  drop  of  liquid  added  to  it  since  it  was  first 
set  up. 

Since  your  two  cells  were  put  into  service  I  have 
employed  a  systematic  plan  of  testing,  and  I  can  testify  to 
the  excellent  qualities  of  the  Axo  battery  from  the  tests 
made.  Very  truly  yours, 

H.  S.  CARHART. 


G.  A.  HARMOUNT, 

MANAGER 

MONITOR  ELECTRIC  CO., 

149     WABASH  AVE.,  CHICAGO,  ILL. 

WHOLESALE  DEALER  IN  GENERAL 

ELECTRICAL  SUPPLIES. 


WEISTEItN  AGENT  VOK 


ALFRED  F.  MOORE 


itSTABLISIlKI)  IS'iO.  I 


ELECTRICAL  WIRES  AND  GABLES. 

Klcclric   liii^lit,   .\mniTic.iiitor  uiid  OH'u-e  Wires.     In(';in(U;scL'nt  and  Battery  (;t)nls: 
fact,  every  kind  (if  Win:  knnwn   to  Mm*  ICIrcliical  Tnide. 
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THE  NATIONAL  TRANSFORMER  SYSTEM 


CONVERTER  EFFICIENCIES. 
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Transformer  on  Pole  Showing  National  Safety  Fuse  Box. 
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COMPLETE 


CENTRAL  STATION  EQUIPMENTS 


LIGHT    OR    POWER 

UIHTBinrTIOK. 


OUR  APPARATUS  IS  OF  THE 

HIGHEST    EFFICIENCY, 

MECHANICALLY  AND  ELECTRICALLY. 

1VE  OIJARANTF.I:  ITS  UPKRATIO^IT  AltD 

PROTECT  OUR  CUSTOMERS. 


COMPLETE 

DIRECT   CURRENT  SYSTEM 

FOR 


NATIONAL  ELECTRIC  MFG.  CO.,       Eau  Claire,  Wis. 


NEW  YORK,  N.  Y., 
BUFFALO,  N.  Y., 
CINCINNATI,  O., 
WASHINGTON,  D.  C, 
PHILADELPHIA,  PA., 


A-O-EISTTS: 


National  Electric  MIg.  &  Const.  Co..  50  Broadway. 

Liltle.  McDonald  &  Co..  141  East  Seneca  SI. 

W.  N.  Gray,  1  2  Chamber  of  Commerce. 

.      L.  N.  Cox,  16  Fillh  St.,  S.  E. 

0.  M.  Blanchard,  Glrard  Building. 

SAN  FRANCISCO,  CAL., 


KANSAS  CITY,  MO., 
ST.  PAUL,  MINN., 
DETROIT,  MICH., 
DENVER,  COLO., 
WINNIPEG,  MAN., 

National  Electric  Dovelopmont  Co. 


Thomas  Wolfe,  St S  Main  SI. 

The  Electrical  Engineering  &  Supply  Co. 

•     Commercial  Electric  Co. 

The  Mountain  Electric  Co. 

Simpson-Davis  Electrical  Construction  Co. 
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Edison  General  Electric  Co. 

Edison  Building,            Broad  Street, 
NEW^   YORK. 


STANDARD  SOCKETS. 


FI^ICKS. 


Price  to 
Cat.  No.  DESCRIPTION.  Pnrcliaser, 

Price.  45^  off  List. 

1       Standard  Keyless  Socket Plain  $0.45 

1  "                "            "       Polished   Brass  .50 

%            "          Key             "       Plain  .75 

2  "             "                "       Polished   Brass  .80 

%y2         "          Push-button  Socket Plain  .75 

2}4         "              "         "             "     Polished  Brass  .80 

3  "    Keyless  Receptacle  on    )    ( Plain  .40 

Wood  or  Porcelain  Base...     j     (    Polished  Brass  .45 

7  Standard  Key  Receptacle  on    j    (      Plain  .73 

Wood  or  Porcelain  Base...     j    (    Polished  Brass  .77 

C       Standard  Keyless  Socket Plain  .50 

6             "                 "            "       Poli<ihed   Brass  .55 

3}i  Fancy   Keyless  Receptacle      )    j     ...Plain  Brass  .45 

with  Wooden  Base )    (    Polished    Brass  .50 

3}i  Fancy   Keyless  Reoeptable      j    J     ...Plain  Brass  .50 

fancy  Porcelain  Base j     j    Polished   Brass  .54 

8  Fancy  Keyless   Receptacle      )    j      Plain  .85 

with  Wooden  Base j     (    Polished  Brass  .90 

8       Fancy   Keyless  Receptacle      i    j      ....    ...Plain  .90 

with  Porcelain   Base f   \    Polished   Brass  .94 

369       Wood     "Testing   Socket,"   with    Outside    Screw  [  ^„ 

Connections ( 

667       Improved  Porcelain  Waterproof  Socket  with  Rub-  )  i^^ 

ber  Ring J 

664      Waterproof  Glass  Socket  (Patented) 75 

666       Improved  Waterproof  Hard   Rubber  Socket  with  |  „^ 

10  inches  Rubber  covered  Wire j 


*0.347 
.375 
.413 
.44 
.413 
.44 
.23 
.247 
.401 
.433 
.275 
.303 
.247 
.375 
.375 
.397 
.467 
.495 
.495 
.517 

.23 

.413 
.412 
.412 


No.  ay.. 


No.  667. 


No.  8H 


No.  8. 


MAIN    DISTRICT   OFFICES: 


Canadian  Uixtrict,  Hank  ot'ContnierreKldg;.,  Toronto,  Can, 
Central  I^i^trict,  Kialto  KnihlinK.  (Jliicago,  III. 
KnHtern  I>iNtrict,  KdiNon  BniUIIng,  Itroad  !!it.,    Kfw  York. 
New  Kugland  District,  38  Pearl  Mtreet,  BoHton,  Mass. 


Paci  lie  Coaxt  Dist.,  Ediaon  Bldg;.,  118  Baali  St.,  !i|an  Francisco,  Cal , 
Pacific  Northwest  OiHtrict,  PloiMcIiner  Itldg;.,  Portland,  Ore. 
Kocky  JUonntain  Uitttrict,  9Iu!«onlc  Buildinj;,  I>onver,  Colo. 
Sontliern  District,  10  Decatur  Sitreet,  Atlanta,  Cia. 
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LONG  DISTANCE  TRANSMISSION. 

WATER  POWERS  MADE  PROFITABLE. 
STEAM  PLANTS  SUPERSEDED. 


240  Horse  Pomrer  furnished  at  a  point  seven  miles  from   Generator 
over  a  circuit  of  Iffo-  On  B>  and  S.  Vffire^  loss  15  per  cent. 
Send  us  data  and  vae  hbUI  furnish  full  estimates  of 

ELECTRICAL  APPARATUS. 


WESTINGHOUSE  ELECTRIC  «nd  MFG.  CO., 

PITTSBURGH,  PA.,  U.  S.  A. 

Boston.       New  York.       Chicago.       St.  Louis.       San  Francisco.       Charlotte,  N.  C. 


IMCANDESCENT 


To  Fit  any  Socket. 


Excelling  all  others  in  Life, 
Maintenance  of  Candle- 
Power  and   Efficiency. 


THE  BEST  IS 


General  Electrical  Supplies 
of  Superior 

Designs  and  Finish. 


/■ 


LAMPS. 


FROM   8  c.  p.  to  (50  c.  p.,  AND 
ANY   VOLTAGE. 


Even   Diffusion 

of  Light  by 

twisted  filament. 


THE  CHEAPEST. 


Send  for  our 

CATALOGUE 

of  August  1 ,  1  890. 


'f 


510-534  West  23d  Street, 

NEW  YORK, 


620  Atlantic  Avenue, 

POSTON,  MASS, 


217  La  Salle  Street, 

CHICAGO.  ILL 
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HBUNNEU,^ 

.5otEi  Agents^ 


BURNLEY  DRY  BATTERY 


PATESiTED  Jannary,  1890. 


STRONGER  than  aoy  open  circuit 
BATTERY  on  the  market. 

B  ETTE  R  than  any  Dry  Battery  yet  produced. 

The  most  Compact  acd  the  Cheapest.    90c  per  cell.     Discounts  in 
quantities  and  to  the  trade. 


MiMBiiiiH 


CHICACO:-CentraI  Electric  Co. 


J.  H.  BUNNELL  &  C0..'£:£g'76  Cortlandt  St.,  N.Y. 

Subscribe  for  the  Western  Electrician. 


NO  RING. 

A  SILENT  CALL  IS  A  GOOD  THING  SOMETIMES. 

STANLEY  &  HALL, 

ELECTRICAL  HODSE  FURNISHINGS, 


32  and  34  Frankfort  St., 


NEVT  YORK  CITY. 


BELTING  MADE  BY 

CHAS.  A.  SCHIEREN  &  CO., 

New  York,  Chicago,  Boston,  Philadelphia. 

72-iDch  Double  Belt  (Second  Order)  for  Louis* 

iana  Electric  Light  Co.,  New  Orleans,  La- 
Two  48-inch  Double  Belts  for  Louisiana  Elec- 
tric Light  Co.,  New  Orleans,  La- 
One  54-inch  Three-Py  Perforated  Electric  Belt 
for  Tacoma  Railway  &  Motor  Co.,  Tacoma, 
Wash. 
Oue  41-inch  Threft-PIy  Electric  Belt  for  Citi- 
zen's Electric  Illuminating  Co.,  Brooltlyn, 
N.Y. 
Two   30-inch   Three-Ply  Perforated   Electric 
Belts  for  Gautier  Steel  Dept.,  Johnstown, 
Pa. 


NEWYORKBELTING&PACKINC  CO 


JOHN  H.  CHEEVER,  Treas.,  15  PARK  ROW,  NEW  YORK. 

Oldest  and,  largest  Manufacturers  in  the  United  States  of 

Vulcanized   Rubber  Fabrics 

FOR  MECHANICAI.  PURPOSES. 

RUBBER    BELTING    PACKING    AND    HOSE. 
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ENDLESS  BELTS 

Particularly  adapted  for  Dynamo  uses; 

made  of  any  width  or  length  to 

order,  at  a  week's  notice. 


SALESROOMS: 

PHILADELPHIA.  308  CheBtilut  St, 
BOSTON,  53  Summer  St. 
CniOAGO,  151  Lake  St. 
1)ENVER,1601-1611,  17th  St. 
CHARLESTON,  1(30  Meeting  St. 
GRA>;D  RAPIDS,  4  Monroe  St. 
MINNEAPOLIS,  28  South  Snd  St. 
CLEVELAND,  176  Superior  St. 
SAK  FRANCISCO,  17  Main  St. 


SALESROOMS: 

ATLANTA,  16  Decatur  St. 
DETROIT,  16i4  Woodward  Ave. 
BALTIMORE,  12  N.  Charles  St, 
BUFFALO,  124.128  Washington  St. 

NEW  ORLEANS,  8-12  N.  Peters  St. 
KANSAS    CITY,  1313  West  12th  Street. 
ST.  LOUIS,  616  Locnst  St. 


M.WWXMWWWM  1 


FOR  ONE  MINUTE,  PLEASE. 

Have    You  Seen  Our 


NEW  CATALOGUE. 


Just  Issued? 


If  not,  write  for  it,  we  will  send  you  one  gratis. 


THE  ILLINOIS  ELECTRIC  MATERIAL  CO..  341  Rootery  Bidg  CHICAGO. 

THE  TUBES  OF  THE  INTFRIOR  CONDUIT  «(  INSULATION  CO. 


ARE  ESPECIALLY  APPLICABLE  TO  ii   |»|-rrninn    nnainillTOi     Indorsed  by  the  leading  Electricians,  Electric 

ELECTRIC  RAILWAY  REQUIREMENTS.       ||  IN  I  tRIUK  lUNUUI  I  Ol^igJ^e^sTnrBo'rd'l'f  pfre^'S^ 
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Myron  A.  Knapp. 

The  remarkable  enterprise  and  perseverance 
displayed  in  the  promotion  and  conduct  of  elec- 
trical enterprises  has  frequently  been  commented 
upon,  and  it  is  generally  acknowledged  that  the 
position  which  electricity  occupies  in  the  affairs 
of  to-day  is  due  largely  to  this  excellent  busi- 
ness management.  The  energetic  men  who 
have  guided  electrical  projects  with  so  much 
skill  and  success  have  been  attracted  from 
other  fields  of  commercial  activity  by  the  prom- 
ising outlook  in  electrical  manufactures.  They 
are  men  of  sagacity,  as  well  as  energy  and  per- 
severance. 

Among  those  who  have  occupied  a  conspicuous 
position  in  this  line  in  the  West  is  Myron 
A.  Knapp,  of  whom  an  excellent  portrait 
is  herewith  presented.  Mr.  Knapp  was 
born  in  Racine,  Wis.,  and  received  his  ed- 
ucation at  Racine  college.  He  is  thirty- 
six  years  of  age,  and  is  at  the  head  of  one 
of  the  most  important  electrical  concerns 
in  Chicago.  His  experience  in  the  elec- 
trical field  has  extended  over  a  period  of 
only  about  eight  years. 

Mr.  Knapp's  first  business  experience 
was  gained  in  Racine  where  he  was  asso- 
ciated with  his  father,  a  lumber  dealer. 
He  was  also  interested  in  steamboating. 
He  determined,  however,  to  seek  a  wider 
field  of  operation,  and  decided  to  make 
Chicago  his  home.  He  soon  became  in- 
terested in  the  Railway  Telegraph  Supply 
company,  at  that  time  a  small  concern  at 
the  corner  of  Fulton  and  Union  streets. 
Under  Mr.  Knapp's  management  the 
company's  business  increased  rapidly,  but 
as  Its  operations  were  necessarily  limited, 
Mr.  Knapp  decided  to  change  the  entire 
policy  of  the  concern.  After  buying  up 
the  stock,  and  thus  securing  a  valuable 
plant  as  a  basis,  he  established  the  Knapp 
Electrical  Works.  The  headquarters  were 
changed  to  Franklin  street,  and  the  field 
of  operations  again  enlarged  until  it  in- 
cluded every  branch  of  the  electrical  bus- 
iness. Mr.  Knapp  also  established  a  fac- 
tory which  has  kept  pace  with  the  other 
departments,  and  to-day  gives  employ- 
ment to  ninety  men.  The  entire  building 
at  54  and  56  Franklin  street,  the  present 
headquarters,  is  occupied  by  the  Knapp 
Electrical  Works,  and  this  entire  establish- 
ment is  conducted  under  the  personal  su- 
pervision of  Mr.  Knapp.  Despite  the 
pressure  of  business  upon  his  time  Mr.  Knapp 
has  found  time  to  devote  to  social  intercourse, 
and  he  is  one  of  the  most  popular  men  in  the 
business.  He  is  a  member  of  the  Chicago  Elec- 
tric club,  and  the  same  energy  which  has  won 
his  business  standing,  has  characterized  his  con- 
nection with  club  matters.  As  a  member  of  the 
Hoard  of  Managers,  he  has  always  exhibited  a 
lively  interest  in  the  welfare  and  good  standing 
of  the  club,  and  is  one  of  the  most  active  work- 
ers. His  associate  rivals  in  business  agree  that 
his  success  is  well  earned. 


An  agreement  was  signed  recently  for  the  incorporation 
of  the  St.  Louis  Underground  Service  company,  with  a 
capital  stock  of  i^i ,OfK> ,()Oo.  This  company  will  succeed 
to  the  property  and  franchise  of  the  National  Subway 
company,  and  will  immediately  organize  for  business.  The 
purposes  for  which  the  company  is  formed  are  to  lay  out. 
maintain  and  operate  lines  of  subway  for  the  purpose  of 
carrying  electric  wires;  also,  to  construct  and  operate 
inains  and  conductors  for  the  distribution  of  substances  for 
fuel  and  iliuminating  purposes,  or  both. 


Brotherhood  of  Electrical  Mechanics. 

About  seven  or  eight  months  ago  a  number 
of  skilled  mechanics  engaged  in  electrical  work 
organized  a  benevolent  association  at  Chicago. 
This  society  was  named  the  Brotherhood  of 
Electrical  Mechanics.  It  now  has  a  member- 
ship of  nearly  250  and  a  hall  of  its  own  at  94 
Dearborn  street,  Chicago.  Two  meetings  are 
held  every  month  to  enable  the  members  to  lis- 
ten to  lectures  delivered  by  outsiders  whose 
opinions  are  entitled  to  respect,  or  papers  pre- 
pared by  their  own  members.  Beside  these 
gatherings  for  instruction  two  sociables  are 
given  each  month.  On  Feb.  21st  the  organiza- 
tion gave  its  first  party  at  the  hall  on  the  cor- 


MVRON    A.    KNAri'. 

ner  of  Monroe  and  Peoria  streets.  One  of  the 
most  attractive  features  of  the  occasion  was  a 
creditable  display  of  electrical  appliances  made 
by  a  number  of  Chicago  companies.  Incandes- 
cent lights,  with  colored  globes,  so  arranged 
that  the  appearance  of  changing  the  color 
of  the  lights  could  be  given,  excited  admira- 
tion. Then  there  was  a  big  electric  annunciator 
by  which  the  name  of  the  next  dance  was  shown 
on  a  card  by  pressing  a  button.  The  use  of 
electrical  terms  made  fun  for  those  who  read 
the  programmes.  The  visitors  received  the 
impression  that  the  members  of  the  brother- 
hood had  an  intimate  aciiuaintance  with  the 
practical  application  of  electricity. 

The  Brotherhood  of  Electrical  Mechanics  has 
as  yet  no  affiliated  branches  outside  of  Chicago, 
although  negotiations  are  in  progress  that  will 
doubtless  result  in  the  introduction  of  the 
brotherhood  into  several  other  cities.  It  is  be- 
lieved to  be  the  first  organization  of  its  kind  in 
the  country.  "Our  object,"  said  President  Quealy 


a  day  or  two  ago,  "is  two-fold — beneficiary  and 
educational.  We  are  careful  to  take  in  only 
experienced  mechanics  who  have  had  at  least 
three  years'  practical  experience.  We  are  con- 
nected with  no  other  organization  and  our  so- 
ciety is  not  a  trades  union,  in  the  ordinary  ac- 
ceptance of  the  term.  We  are  unequivocally 
opposed  to  strikes,  as  our  constitution  shows. 
We  do  not  believe  in  interfering  between  em- 
ployer and  employe  and  do  not  presume  to  act 
as  dictators  in  the  matter  of  wages.  Of  course 
we  help  one  another  all  we  can  in  the  way  of 
getting  work  and  we  want  to  get  as  good  wages 
as  we  can,  but  we  act  as  individuals  in  these  mat- 
ters and  not  as  an  organization.  Our  member- 
ship comprises  armature  winders,  expert 
linemen,  expert  telephone  men,  instru- 
ment makers  and  others  of  the  same 
general  class.  We  think  that  we  can 
help  one  another  by  'getting  together,' 
and  we  propose  to  extend  our  brotherhood 
all  over  the  country." 

The  officers  of  the  society  are:  Presi- 
dent, C.  B.  Quealy;  vice-president,  C.  E. 
Stone;  recording  secretary,  Bert  Markle; 
financial  secretary,  J.  C.  MoUoy;  corre- 
sponding secretary,  H.  M.  Hawley;  treas- 
urer, O.  P.  Sells;  inside  guard,  C.  A.  Roff ; 
outside  guard,  George  Vincent;  sergeant- 
at-arms,  William  Doughty;  statistician, 
Louis  Habel. 

Professor  Philip  Atkinson  has  already 
delivered  a  course  of  three  lectures  before 
the  brotherhood  and  George  Cutter  and 
others  have  promised  to  make   addresses. 


Legislation    Affecting    Telegraph 
Companies. 

A  bill  has  been  introduced  in  the  Illinois 
legislature  providing  for  the  taxation  of 
telegraph  companies.  This  bill  requires 
the  companies  to  make  annual  statements 
of  the  length  of  their  lines,  and  of  their 
wire  mileage.  Upon  these  statements  it 
proposes  to  tax  them  at  the  rate  of  $1 
per  mile  annually,  this  tax  to  include 
only  one  wire,  and  in  addition  to  this  at 
the  rate  of  20  cents  per  mile  for  each  ad- 
ditional wire.  This  tax  is  to  be  in  lieu 
of  all  others  except  upon  real  estate  owned 
by  the  companies. 

There  are  many  objections  to  ihis  plan, 
but  the  first  which  suggests  itself  is  that  it 
discriminates  against  single  wire  lines. 
There  is  more  or  less  complaint  that  the 
telegraph  service  is  not  extended  fast  enough, 
and  one  of  the  arguments  for  a  postal  telegraph 
system  is  that  the  postoiifice  department  would 
extend  the  service  to  meet  the  popular  demand. 
The  proposed  bill  would  tend  to  discourage 
extension  of  the  service  to  points  which  for  a 
time  might  not  furnish  business  enough  to  be 
remunerative.  This  objection  might  be  met  in 
part  at  least  by  exempting  new  lines  from  taxa- 
tion for  a  year,  or  perhaps  two  years,  or  until 
a  second  wire  is  added. 


The  Water,  Light  and  Power  company,  of  Waco,  Te.'tas, 
has  been  incorporated  with  a  capital  stock  of  $500,000. 

At  the  convention  of  the  Southwestern  Gas  association, 
to  be  held  at  .San  Antonio,  Texas,  March  loandli,  the 
following  papers  relating  to  electric  lighting  will  be  pre- 
sented: "Candle  Power  in  Competition  with  Electric 
Lighting,"  by  Leonard  Clill,  Corsicana.  Texas;  "Elec- 
tric Lighting  in  Connection  with  Gas  Lighting:  Compara- 
tive Prices  and  l^rofits  of  Each,"  by  J.  J.  Walsh,  Paris. 
Texas.  "The  Alternating  Current,  '  by  J.  H.  Maxon, 
Waco,  Texas, 
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The  Love  Electric   Conduit  System  and 
Car. 

The  production  of  a  reliable  electric  conduit 
system  for  the  street  railway  is  now  generally 
admitted  to  be  one  of  the  most  important  prob- 
lems which  must  be  solved  before  the  electric 
car  will  find  its  way  to  any  large  extent  on  to 
the  streets  of  a  number  of  the  large  cities  of  the 
country. 

Among  those  who  thoroughly  appreciate  this 


Electrical  Section  of    the   World's   Fair. 

The  subject  of  buildings  for  the  electrical 
section  of  the  World's  Columbian  Exposition 
occupied  the  attention  of  the  chief  of  construc- 
tion and  his  associates  last  week.  The  designs 
and  specifications  submitted  by  the  architects 
were  considered,  but  no  action  was  talcen. 
Prof.  Barrett,  chief  of  the  department  of  elec- 
tricity, was  consulted,  and  he  said  the  question 
of  buildings  could  not  be  satisfactorily  decided 


To  light  the  open  space  at  Jackson  Park  and  Midway  Flaisance 
will  require  1,900  2,000  candle  power  lights. 

The  cost  of  subways  connecting  all  the  buildings  with  the  power 
house  as  located  by  the  architect-in-chief,  erection  of  lamp  posts  and 
towers,  wire.  labor,  dynamos,  engines,  boilers  and  all  the  necessary 
equipment  will  require  a  total  expenditure  of  gi, 6:50,000.  Without 
knowing  exactly  the  number  of  buildings  that  will  be  placed  on  the 
I. ake  Front  and  the  size  of  the  same,  I  can  only  approximately  esti- 
mate the  number  of  lights  there, but  from  what  information  1  am  able  10 
gather  I  think  an  appropriation  of  Ssio.ooo  will  provide  light  for  the 
buildings,  grounds  and  spectacular  displays  that  will  be  given  there. 
The  idea  of  transmitting  power  from  Jackson  Park  to  light  the  Lake 
Front  seems  to  me  a  costly  one  and  not  advisable.  The  estimate  that 
I  have  made  above  is  ample  to  locate  a  station  at  the  north  end  of  the 
Lake  Front,  and  will  be  decidedly  more  economical. 

The  above  estimate  will  be  subject  to  considerable  salvage;  I  have 


increasing  demand  for  an  efficient  conduit  is 
the  Love  Electric  Traction  company,  Chicago. 
This  company  is  strictly  a  Chicago  enterprise, 
and  was  organized  with  the  object  of  exploiting 
the  system  devised  by  Col.  J.  C.  Love  of  Phila- 
delphia. 

Through  the  courtesy  of  General  Manager 
Albert  G.  Wheeler,  the  Western  Electrician 
is  enabled  to  present  a  description  of  the  most 
important  features  of  this  system. 

Without  going  into  details  it  may  be  stated 
that  the  Love  company  has  a  conduit  as  shown 
in  Fig.  I,  which  is  built  without  nut  or  screw. 
The  conductors  are  placed  in  the  upper  portion 
of  the  conduit,  and  are  protected  as  shown  by 
the  flanged  lids  or  covers.  The  flanges  of  the 
covers,  it  will  be  noticed,  extend  down  below 
the  conductors.  By  this  construction,  the  lids 
are  not  only  strengthened  against  bending  by 
the  passage  of  heavy  teams,  but  water  thrown 
on  top  of  the  conduit  and  entering  the  slot,  will 
run  down  to  the  bottom  of  the  flange  and  drop 
thence  to  the  bottom  of  the  conduit,  without 
any  possibilitv  of  its  striking  the  conductors. 
Another  advantage  of  the  flanged  cover  is  that 
it  makes  the  conduit  easily  accessible  without 
any  disturbance  of  the  adjacent  pavement.  This 
feature  will  be  appreciated  by  practical  men. 
By  an  ingenious  device  as  the  car  passes  along 
air  is  to  be  blown  through  the  conduit  with  the 
object  of  keeping  it  clean  and  dry. 

The  conductors  are  insulated  from  the  cast- 
ing, as  represented,  by  means  of  glass  or  porce- 
lain blocks,  A  block  is  first  inserted  in  the 
casting,  and  then  a  tongue  from  the  conductor 
is  wedged  into  it. 

The  car  which  the  Love  Electric  Traction 
company  proposes  to  introduce  along  with  its 
conduit,  is  shown  in  Fig.  2.  This  car  is  to  be 
driven  directly  by  the  motor.  In  other  words, 
a  slow  speed  motor  will  be  employed  and  the 
armature  will  be  connected  by  means  of  a  rod 
and  crank  pins  with  the  wheels  of  the  car.  A 
glance  at  the  illustration  will  show  this  con- 
struction, which  the  company  claims  will  make 
the  action  of  the  motor  absolutely  noiseless. 
The  truck  is  pivoted  at  a  point  in  front  of  its 
proper  center,  and  the  trolley  bar  is  set  near  to 
the  center  pin  and  front  axle  of  the  truck,  so  as 
to  reduce  the  side-wear  on  the  trolley  bar  to  a 
minimum.  The  motor  is  set  quite  a  distance 
from  the  ground,  and  is  so  boxed  in  as  to  be 
easily  accessible  to  the  motorneer  standing  on 
the  trap  door  above  it.  P.y  thus  elevating  the 
motorneer  he  is  placed  in  a  position  to  see  the 
track  both  before  and  behind  the  car. 


FIG.  2.      THE  LOVE   ELECTRIC  CONDUIT   SYSTEM  AND   CAR. 

until  an  opportunity  was  afforded  prospective 
exhibitors  to  signify  how  much  space  would  be 
required.  There  were  many  more  features 
which  should  receive  careful  consideration  be- 
fore the  question  of  buildings  was  finally  de- 
cided. At  the  present  time,  he  said,  the  archi- 
tects had  no  intelligent  idea  of  the  requirements 
of  this  particular  department,  and  it  would  require 


Sulphur  Springs,  Texas,  has  advcrliscd  for  an  electric 
light  plant.  IJids  will  be  received  till  April  1st.  A  corre- 
spondent writes  that  there  is  a  demand  for  an  electric  rail- 
way in  the  city. 


based  it  upon  the  extreme  limit;  the  great  bulk  of  this  expenditure 
can  be  rebated  by  the  sale  and  trade  of  this  apparatus  after  the  fair 
has  terminated,  I  have  not  entered  into  the  details  of  the  expense 
of  the  railroad  and  transportation  upon  the  grounds,  as  I  believe  this 
feature  will  not  only  be  self  sustaining  but  a  source  of  revenue; 
therefore,  the  only  expense  in  that  direction  will  be  the  employment 
of  inspectors  to  see  that  the  plans  are  complied  with. 

The  transmission  of  power  for  the  purpose  of  operating  all  classes 
of  light  running  machines  will  no  doubt  be  quite  generally  used,  and 
will  thereby  save  the  erection  of  a  large  amount  of  shafting.  No  in- 
telligent estimate  of  the  electrical  energy  necessary  for  this  service 
can  be  made  at  present,  or  until  some  idea  can  be  had  of  the  me- 
chanical power  required  by  the  exhibitors. 
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considerable  work  to  gather  the  necessary  infor- 
mation. The  architects  will  consider  Prof.  Bar- 
rett's suggestions,  and  report  to  Chief  Burnham. 
The  following  communication  was  received 
last  week  by  Director  General  Davis  from  J.  P. 
Barrett,  chief  of  the  electrical  department: 

I  have  the  honor  to  submit  herewith  for  your  consideration  an  es- 
timate for  lighting  Jackson  Park,  Midway  Pluisuncc  and  (he  Lake 
Front. 

To  light  the  various  buildings  localcd  at  Jackson  Park  and  Midway 
Plaisancc  will  require  3,503  a,ooo  candle  power  arc  lights,  and 
55,000  16  candle  power  incnndusceiit  lights. 


The  establishment  of  a  police  and  lire  department  in  tlic  fairground 
will  no  doubt  be  one  of  the  features  of  the  fair,  and  will  entail  the 
necessary  electrical  equipment  for  these  departments.  This  branch 
of  the  service  will  require  constant  attention,  and  should  be  one  of 
the  first  installations  made  in  the  fair  grounds,  as  a  ptotcctive  meas- 
ure, I  estimate  that  four  operators  will  be  ample  force  to  operate 
this  branch  night  and  day,  A  system  of  50  police,  and  50  fire  alarm 
boxes,  with  the  necessary  central  ollicc  instruments  and  local  tele- 
phone exchange,  connected  with  the  Chicago  police  and  fire  depart, 
menls  and  Chicago  telephone  exchange,  will  cost,  approximately, 
830,000. 

To  secure  the  co-operation  and  assistance  of  the  electrical  papers 
throughout  the  world  is  a  matter  of  great  iiU4}0rtance.  The  electrical 
trade  papers,  both  in  this  country  and  nbioad,  are  enterprising,  and 
have  on  their  staff  men  of  wide  acquaintance  and  much  general  infor- 
nialioii.    It  is  desirable  to  get  their  .issistancc,  and  at  tlic  same  tim^ 
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have  them  interested  in  spreading  information  and  securing  informa- 
tion for  the  use  of  this  depanment.  This  I  anticipate  will  come 
under  the  duties  of  the  Department  of  Publicity,  but  I  desire  to  es- 
pecially direct  your  attention  to  it  I  think  an  appropriation  of 
§20,000  per  annum  should  be  made  for  this  purpose.  1  he  necessity 
for  the  immediate  organization  of  the  Department  of  Electricity  is 
apparent,  and  the  employment  of  a  secretarj-,  clerk  and  stenographer, 
as  well  as  furnishing  the  necessary  stationery,  office  equipment,  etc., 
is  absolutely  imperative.  The  following  is  an  estimate  of  the  sala- 
ries, maintenance  of  police  and  fire  telegraph  system,  maintenance 
of  electric  lights,  traveling  and  incidental  expenses,  stationer)-,  post- 
age, etc. 

Chief  of  department,  2';  years,  $5,000  per  annum $     12,50000 

Principal  assistant,  2  years,  $4, (X30  per  annum...... .         8, (300.00 

Assistant,  2%  years,  $i,ooo  per  annum 5,ouo.oo 

Secretary,  2';  years,  52,000  per  annum 5,000.00 

Two  clerks,  2  years,  $t,ooo  perannum 4,000  00 

Stenographer,  2^2  years,  S900  per  annum 2,250.00 

Chief  inspector,  2V^  years,  81,500  per  annum 3,750.00 

Ten  inspectors,  ili  years,  $1,000  per  annum 15  000.00 

Four  operators,  2  year^,  $t,ooo  per  annum 8,000.00 

Maintenance  of  fire  and  police  telegraph  ...    5,000.00 

Maintenance  of  5,400  arc  lights  and  55,000  incandescent 
lights,  including  coal,  oil,  waste,  carbons,  globes,  help, 

etc 7t4,ooc.oo 

Stationery,  postage,  etc 5,000.01 

Traveling  and  incidental  expenses 10,000.00 

$  797,3°'-'" 

RECAPITULATION. 

Lighting  Jackson  Park  and  Midway  Plaisance $1,650,000.00 

Ligbting  Lake  Front        3io,coo.oo 

Fire  and  police  telegraph 30,000.00 

Salaries,  maintenance,  etc , 797,500.00 

$2,787,500.00 

At  the  last  meeting  of  the  directors  of  the 
World's  Columbian  Exposition  the  special  com- 
mittee on  budget  presented  its  report.  The  net 
expenditures  for  grounds,  buildings,  and  trans- 
portation were  estimated  at  §15,000,000.  The 
committee  had  this  to  say  in  regard  to  the  loca- 
tion of  the  entire  electrical  exhibition  at  Jack- 
son Park: 

"Your  committee  believes  that  electrical  dis- 
plays can  be  presented  with  better  effect  and  to 
the  greater  satisfaction  of  the  public  in  a  build- 
ing designed  for  electrical  exhibits  at  Jackson 
Park  than  upon  the  contracted  space  on  the 
Lake  Front.  This  view  of  the  matter  is  shared 
by  Col.  Clowry,  chairman  of  the  committee  on 
electrical  exhibits,  and  by  other  good  authori- 
ties. Hence  the  estimates  for  buildings  can  be 
lessened  $250,000  in  this  direction.  The  direc- 
tor-general estimates  over  $300,000  for  electric 
plant  and  lighting  on  the  Lake  Front." 

J.  Allan  Hornsby  has  been  appointed  secre- 
tary of  the  Electrical  Bureau  by  Prof.  Barrett. 
Mr.  Hornsby  has  a  wide  acquaintance  in  the 
electrical  fraternity,  who  will  congratulate  him 
on  his  appointment. 

English   Portable  Electric  Light  Plant. 

The  cut  presented  herewith  illustrates  a  port- 
able  electric  light  plant   made    by   Laurence, 


type,  and  is  made  of  Siemens'  steel  plates. 
It  has  48  tubes,  and  is  to  operate  at  a  pressure 
of  120  pounds  per  square  inch. 

The  engine,  says  the  London  Electric  Plant, 
is  compounded  with  cylinders  respectively  s^'i 


FIG.  2.      ENGLISH  PORl  ABLE  ELECTRIC  LIGHT  PLANT. 

inch  and  9  inch  diameter  and  6  inch  stroke,  with 
a  special  arrangement  of  piston  valves  by  which 
a  single  valve  is  made  to  serve  for  two  cylin-. 
ders,  as  well  as  for  a  connection  between  the 
two.     Two  relief  valves  are  fitted  to  each  cylin- 
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FIG.  2.   CARPENTERS  IMPROVED  ELECIKICAL  1-LAT-IRON. 

der  in  such  a  position  that  the  motion  of  the 
valves  can  be  examined  by  unscrewing  one  of 
them,  which  is  a  great  convenience  in  setting 
up  and  overhauling  the  engine. 


FIG,  I.      ENGLISH   PORTABLE   ELECTRIC   LIGHT    I'LANT. 

Scott  &  Co.,  of  Norwich,  England.  This  plant, 
Fig.  I,  has  recently  been  completed,  and  is 
capable  of  supplying  150  lamps  of  16  candle 
power    each.      The    boiler    is    of    the  upright 


The  dynamo  is  compound-wound,  with  special 
screw-tightening  gear  for  adjusting  the  belt 
while  running,  and  it  is  driven  by  a  specially 
thin  and  wide  belt.     This  machine  was  wound 


to  generate  90  amperes  at  no  volts  when  run- 
ning at  Soo  revolutions. 

Fig.  2  shows  a  section  through  the  armature 
and  field  magnets,  and  particularly  the  con- 
struction of  the  armature  core. 

This  plant  was  tested  with  an  eighteen  hours' 
continuous  run;  twelve  hours  at  full  load  and 
directly  after  six  hours  at  25  per  cent,  above 
full  load.  The  run  was,  it  is  asserted,  perfectly 
satisfactory. 

Carpenter's  Improved  Electrical  Flat- 
iron. 

Most  of  the  readers  of  the  Western  Electri-  - 
ciAN  are  familar  with  the  construction  of  the 
electric  heating  apparatus  designed  by  Chas. 
E.  Carpenter  of  Minneapolis,  Minn.  Since  the 
last  description  of  this  heater,  however,  certain 
improvements  worthy  of  mention  have  been 
made. 


FIG.  I.      carpenter's   IMPROVED   ELECTRICAL  FLAT-IRON. 

In  the  flat-iron,  as  formerly  arranged.  Fig. 
I,  the  resistance,  which  was  insulated  from  the 
surface  plate  by  a  sheet  of  mica,  was  held  in 
place  by  being  attached  to  an  asbestos  card, 
and  confined  against  the  plate  under  pressure. 
The  recent  improvement,  illustrated  in  Fig  2, 
consists  in  having  the  resistance,  or  heater 
proper,  permanently  attached  to,  but  insulated 
from,  the  plate  to  bt  heated,  by  an  adhesive  ma- 
terial which  will  withstand  the  heat  without  de- 
terioration. This  adhesive  material  is  stated 
by  Mr.  Carpenter  to  be  ordinary  enamel, 
such  as  is  applied  generally  in  a  plastic  condi- 
tion to  the  surface  of  various  metals,  and  which, 
after  being  fused  and  cooled  coats  the  metal 
with  a  hard  glazed  surface  similar  in  its  nature 
to  glass.  It  is  asserted  that  in  practice  the  best 
results  are  obtained  by  first  coating  the  back 
of  the  plate  with  the  insulating  material,  and 
then  laying  the  resistance  upon  this  enamel, 
and  applying  a  second  or  as  many  additional 
coats  of  enamel  over  the  resistance  as  may  be 
desirable.  The  first  coat  applied  to  the  plate 
serves  to  insulate  the  resistance  from  it,  and 
also  constitutes  a  base  for  the  application  of 
the  remaining  coats. 


Brown's  Induction  Coll. 

The  accompanying  cut  illustrates  a  form  of 
induction  coil  invented  by  F.  H.  Brown,  Chica- 
go. The  special  features  of  the  device  which 
will  be  readily  understood  after  a  glance  at  the 
illustration,  are  the  method  of.winding  each  coil 
and  the  relative  disposition  of  the  primary  and 


ItKOWN  S   INDUCnON   COII.. 


secondary  coils.  Mr.  Brown  asserts  that  by  in,- 
troducing  a  strip  of  thin  Russia  sheet  iron  be- 
tween each  layer  of  the  primary  coil  as  it  is 
wound,  as  shown,  on  the  llat  spools,  a  coil  of 
great  efficiency  is  obtained. 


The  Western  isolated  lighting  ilepartment  of  the  Thorn. 
son-IIouslon  KIcctric  company  reports  the  following  recent 
sales:  Calumet  Distilling  company.  New  Cliicago,  111.,  200 
light  incantlescent  plant,  increase:  IJradner  .Smith  Oi:  Co., 
Chicago,  20  arc  light  plant,  increase:  Woodcock  vS:  I.oring, 
for  the  Cilifton  liouse,  Cliicago,  12  light  urc  plant:  Liss  & 
Kickeman,  75  North  Clark  street,  Chicago,  120  light  incan- 
descent plant:  1).  li.  l'"isk  iS;  Co.,  Wabash  avenue  and 
Washington  street,  35  arc  light  plant  and  250  light  incan- 
descent plant. 
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The  Westinghouse  MuItipolarSlow  Speed 
Electric  Street  Car  Motor. 

The  railway  department  of  the  Westinghouse 
Electric  &  Manufacturing  compan)'  has  recently 


The  motor  is  cylindrical  in  shape,  and  is 
divided  into  two  parts.  Each  part  of  the  cylin- 
der is  hinged  to  the  frame  in  a  manner  so  as  to 
afford  a  workman  an  easy  access  to  the  appara- 


WESTINGHOUSE   MULTIPOLAR   SLOW    SPEED   ELECTRIC    STREET  CAR   MOTOR. 

tus.  By  unscrewing  a  few  bolts  the  field  coils 
and  the  armature  can  easily  be  reached.  Each 
half  contains  two  pole  pieces,  protruding  radi- 


completed  an  entirely   new  electric  street  rail 
way  motor.     This  apparatus  has  a  slow  speed 
armature  and  is  of  the  multipolar  type 


As  will 


KIG.  2.     WESTINUHOLbE   MLLillOLVR   SLC  \\     SIEED   LLEL I  Rl      SFKLET   CAR   AIOTOR 


be  noticed  from  the  accompanying  illustrations, 
the  apparatus  is  a  four-pole  motor  with  a  single 
reduction  gear.     It  consists  of  three  parts  only; 


ally  toward  the  armature.  The  field  coils  are 
slipped  over  the  poles  and  are  held  in  position, 
and  at  the  same  time  protected,  by  a  brass  cap. 


construction  the  motor  can  be  handled  by  one 
man  alone,  who  may  lift  the  fields  back,  remove 
the  field  coils,  take  out  the  armature,  etc.,  with- 
out interfering  with  any  other  part  of  the  ma- 
chine. While  this  manipulation  of  the  different 
parts  of  the  motor  is  being  conducted  it  is  not 


FIG.  6.      WESTINGHOUSE    MULTIPOLAR   SLOW  SPEED    ELEC- 
TRIC STREET  CAR  MOTOR. 

necessary  to  remove  the  motor  from  the  car 
truck. 

The  armature  is  of  the  drum  type.  The  core 
is  built  up  of  laminated  iron  plates,  so  notched 
that  when  the  core  is  completed  the  wire  is  con- 
tained in  slots.  By  this  construction  the  wires 
of  the  armature  are  surrounded  by  iron.  The 
armature  shaft  is  tapered  at  the  ends  for  mount- 
ing the  pinion,  so  that  lost  motion  may  be  easily 
taken  up. 

The  commutator  has  been  especially  designed 
for  street  car  work,  and  is  so  constructed,  it  is 


FIG.  7.       WESTINGHOUSE  MULTIPOLAR   SLOW    SPEED    ELEC- 
TRIC STREET  CAR  MOTOR. 

Stated,  that  heating  will  not  produce  unequal  ex- 
pansion,which  might  loosen  the  commutator  bars. 

The  brush  holding  device  consists  of  a  square 
oak  holder  attached  to  the  side  of  the  motor 
frame  and  carrying  the  brush-holder  proper. 
The  carbon  brushes  are  placed  in  a  sliding 
frame  and  pressed  against  the  commutator  by  a 
pair  of  springs. 

It  will  be  seen  that  the  motor  is  well  protected 
against  water  from  the  outside;  in  fact  the  ap- 
paratus can  be  completely  shut  in.     The  cast 


FIGS.  3  AND  4 

the  frame  and  a  semi-divided  cylinder.  The 
new  machine  has  a  cast-iron  frame,  similar  to 
the  one  employed  on  the  ordinary  type  of  West- 
inghouse street  railway  motor. 


WESTINGHOUSE   MULTIPOLAR    SLOW    SPEER   ELECTRIC   STREET   CAR   MOTOR 

Any  one  of  the  fields  can  be  removed  without 
interfering  with  any  other  part  of  the  appara- 
tus. The  field  coils  are  wound  with  well  insu- 
lated wire  of  large  carrying  capacity.     By  this 


iron  box,  filled  partly  with  grease,  surrounding 
the  gearing,  not  only  prevents  a  great  deal  of 
noise,  but  also  adds  greatly  to  the  durabil- 
ity of  the  inclosed  parts. 
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In  order  to  thoroughly  appreciate  all  the  me- 
chanical and  electrical  features  of  this  new 
Westinghouse  motor  it  will  be  necessary  for  the 
reader  to  study  closely  the  cuts.  Fig.  r  is  a 
diagonal  view  of  the  motor,  with  its  lower  half 


vited  to  partake  of  a  lunch  at  Ridgeland  hall. 
Music  was  furnished  by  a  mandolin  orchestra, 
and  speeches  were  made  by  representatives  of 
the  company  and  the  community  which  the 
railway  will  serve.     E.  \V.  Lyman,  president  of 


WESTINGHOUSE  MULTIPOLAR  SLOW  SPEED  ELECTRIC  STREET  CAR  MOTOR. 


completely  inclosed,  and  its  upper  half  and 
commutator  protected  against  water  leaking 
through  the  car  floor  by  a  removable  umbrella 
casing.  Fig.  2  is  a  side  view  of  the  motor 
mounted   upon  a  car  axle  with  the  gear  casing 


the  town  board  of  Cicero,  ventured  the  state- 
ment that  the  electric  road  meant  an  advance 
of  §10  to  §20  a  front  foot  in  the  valuation  of 
property  in  that  town.  "That  is  only  one  of 
the  advantages  of   this  improvement,"  he  said. 


operation  which  would  not  conflict  with  the 
city  ordinances  of  Chicago.  Prof.  Barrett  was 
congratulated  upon  his  recent  appointment  to 
the  position  of  Chief  of  the  Electrical  Bureau 
of  the  World's  Fair. 

The  company  announces  that  it  will  extend 
its  system  immediately.  At  present  there  are 
12  cars  on  the  line  and  6  more  will  be  added 
in  the  spring.  Then  there  will  be  several  new 
lines  established  in  connection  with  those  now 
in  operation,  and  additional  cars  will  be  required 
for  these.  The  capacity  of  the  power  plant 
will  be  doubled  in  the  spring. 

The  officers  of  the  "road  are:  D.  J.  Kennedy, 
president;  Taylor  A.  Snow,  vice-president; 
Frank  E.  Ballard,  secretary;  and  George  Eck- 
hart,  treasurer.  The  directory  is  composed  of 
the  following  men:  E.A.  Cuinmings,H.  G.  Fore- 
man, J.  J.  McCarthy,  R.  W.  Hyman  Jr.,  H.  S. 
Towle,  James  Darlow,  D.  J.  Kennedy,  Taylor 
A.  Snow,  F.  E.  Ballard,  aiid  George  Eckhart. 
The  capital  stock  of  the  company,  which  was 
organized  in  February,  1SS9,  is  §1,000,000,  hav- 
ing been  increased  from  $250,000. 


A  Good  Word  for  Electric  Railways. 

The  New  York  Times  recently  contained  a  dispatch 
from  Cleveland  discussing  the  operations  of  the  electric 
car  system  in  that  city  and  Boston.  The  correspondent 
gave  a  most  doleful  story,  representing  the  electric  sys- 
tem as  a  nuisance,  a  menace  and  a  failure.  Commenting 
on  this  dispatch  the  Rochester,  N.  V.,  Herald  says  edi- 
torially:    "Rochester  has  had  two  lines  in  full  operation  for 


FIGS.   3,  9,   10.      WESTINGHOUSE  MULTIPOLAR  SLOW  SPEED  ELECTRIC  STREET  CAR  MOTOR. 


in  place.  A  glimpse  of  the  fields  through  a 
transparent  side  plate  is  also  given.  Fig.  3  is  a 
side  view  of  the  frame  and  field  castings,  show- 
ing the  upper  half  of  the  cylinder  raised.  It 
may  be  stated  that  it  is  never  necessary  to  re- 
move the  frame  or  field  castings  from  the  truck, 
as  by  swinging  the  upper  or  lower  half  of  the 
motor  the  field  coils  can  be  readily  removed  or 
the  armature  lowered. 

In  Fig.  4  is  given  a  front  view  of  the  frame 
and  the  field  castings  with  the  upper  half  of  the 
cylinder  raised  for  removing  the  field  coils  or 
an  inspection  of  the  armature. 

Figs.  5,  6,  7  and  S  represent  respectively  the 
motor  frame  for  3  feet  6  inch  gauge,  the  upper 
field  casting,  the  lower  field  casting,  and  the 
gear  casing.  Fig.  9  is  a  field  coil.  .Vll  four 
field  coils  are  alike,  and  are  constructed  so  as 
to  be  readily  slipped  over  the  field  castings. 
Fig.  10  shows  the  brush  holder,  which  is  hung 
below  the  commutator  so  as  to  leave  the  upper 
portion  of  the  commutator  exposed  for  cleaning. 
A  plan  and  elevation  of  the  motors  on  a  truck, 
one  being  encased  and  the  other  open,  is  shown 
in  Fig.  II.  The  single  reduction  gearing  is 
well  represented  at  the  lower  left  hand  corner 
of  the  plan  view  in  this  cut. 

Cicero  and  Proviso  Electric  Road, 
Chicago. 

The  formal  opening  of  the  Cicero  &  Proviso 
Electric  railway  was  held  last  week.  About 
■JOG  business  men  of  Chicago  took  a  special 
train  to  the  beautiful  suburban  district  through 
which  the  new  road  extends.  They  assembled 
at  the  power  house  and  examined  the  equip- 
ment with  interest.  The  plant  has  already  been 
illustrated  and  described  in  the  Western  Elec- 
TRiciA.v.  A  ride  over  the  line  in  the  handsome 
new  electric  cars  afforded  the  visitors  ample 
opportunity  to  inspect  the  handsome  residential 
property  of  the  section,  and  display  the  numer- 
ous advantages  of  electric  traction.  After  a 
ride  through  Moreland,  I.inden  Park,  Austin, 
Ridgeland  and  Oak  Park,  the  visitors  were  in- 


E.  A.  Cummings,  in  a  brief  speech,  called  at- 
tention to  the  fact  that  the  new  enterprise 
would  increase  the  possibilities  of  the  people  in 
the  suburbs  becoming  acquainted  with  each 
other.     This  social  feature  of  the  new  system 


weeks.  They  are  among  the  most  important  routes  in  the  city. 
They  have  been  running  during  the  worst  season,  en- 
counteiing  heavy  snow  and  sleet  storms  and  with  inade- 
quate equipment,  so  far  as  the  motive  power  is  concerned, 
on  account  of  the  failure  of  manufacturers  to  meet  their 
engagements   in   supplying  engines  and  dynamos.      Yet 
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was  one  of  its  strongest  points,  he  said,  and  one 
which  the  ladies  considered  the  most  important, 
Prof.  J.  P.  Barrett,  city  electrician  of  Chicago, 
was  one  of  the  speakers.  He  dwelt  upon  the 
possibilities  of  electric  railways,  and  said  he  an- 
ticipated great  advancements  in  this  line.  He 
believed  a  system  would  soon  be   in  practical 


with  some  drawbacks  that  obviously  will  be  remedied  as 
soon  as  the  plant  is  completed  the  electric  system  here  has 
been  a  grand  success.  People  living  on  the  lines  already 
equipped  would  no  sooner  think  of  going  back  to  the  for- 
mer slow  and  dirty  horse  car  system  than  they  would 
think  of  substituting  the  old  stage  coach  for  the  modern 
vestibuled  railroad  train.  In  a  two  miles  run  on  the  Lake 
avenue  route  there  is  a  difference  of  from  eight  to  twelve 
minutes  in  favor  of  the  electric  cars." 
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It  is  gratifying  to  note  that  the  newly  organ- 
ized Brotherhood  of  Electrical  Mechanics 
starts  out  with  the  distinct  avowal  that  it 
will  have  nothing  to  do  with  strikes  and 
in  no  way  interfere  between  employer  and 
employe.  It  is  stated  that  the  object  of 
the  organization  is  of  a  two-fold  character,  its 
aim  being  to  provide  educational  advantage." 
for  its  members  and  also  to  place  at  their  dis- 
posal beneficiary  and  social  privileges.  If  the 
new  brotherhood  directs  its  energies  entirely  in 
the  manner  indicated,  it  is  likely  to  be  com- 
mended and  assisted  by  the  electric  companies. 
The  only  obstacle  to  its  rapid  growth,  probably, 
will  be  the  more  radical  element  among  those 
whom  it  seeks  to  unite — men  who  would  prefer 
to  band  themselves  together  in  a  trades  union 
rather  than  affiliate  with  an  organization  of  the 
pacific  character  of  the  new  association. 


Those  experimenting  with  the  view  of  pro- 
ducing an  efficient  arc  lamp  for  constant  poten- 
tial circuits  will  find  little  consolation  in  Prof. 
Elihu  Thomson's  paper  read  at  the  l^rovidence 
Convention  and  presented  in  the  last  issue  of 
the  Western  Eleci  kician.  The  great  demand 
for  an  "incandescent"  arc  lamp  has  led  many 
inventors  to  spend  considerable  time  at  this 
work.  But  from  what  Prof.  Thomson  says,  a 
great  deal  of  useless  experimenting  has  been 
carried  on  "with  the  vain  endeavor  of   getting 


rid  of  the  resistance  or  choking  coil."  If,  then, 
extra  resistance,  according  to  Prof.  Thomson, 
must  be  used  with  the  constant  poteniial  arc 
lamp,  and,  therefore,  a  loss  of  power  experi- 
enced, it  would  seem  as  though  the  arc  light 
companies  need  have  no  fear  of  damaging  com- 
petition from  incandescent  lighting  companies 
which  have  ventured  to  encroach  upon  a  field 
not  strictly  their  own. 


A  BIT  of  interesting  news  to  telegraph,  tele- 
phone and  overhead  electric  railway  men,  is 
presented  in  another  column.  It  seems  that 
Judge  Kinne  of  Ann  Arbor,  Mich.,  has  decided 
that  "in  the  present  state  of  electric  art,  poles 
and  wires  are  essential  elements  in  the  system 
of  electric  railways,"  and  that  "private  conveni- 
ence and  interests  must  sometimes  yield  to 
public  good."  But  he  thinks  it  is  different, 
however,  in  the  case  of  the  telegraph  and  tele- 
phone systems.  These  are,  to  quote  the  judge's 
words,  "foreign  to  the  natural  and  legitimate 
use  of  public  highways."  Property  holders 
may  do  all  in  their  power  to  retard  the  prog- 
ress of  the  electric  railway,  but  it  seems  as 
though  such  a  slight  disfigurement  of  the  road- 
way should  not  stand  in  the  way  of  public  im- 
provement. Heretofore,  even  the  telegraph  and 
telephone  companies  have  maintained  that  they 
had  a  right  to  occupy  the  streets,  and  that 
electric  light  and  railway  companies  could  not 
legally  disturb  them.  The  general  verdict 
seems  to  be  opposed  to  the  telephone  and  tele- 
graph companies  in  this  matter.  It  would  be 
much  more  satisfactory  if  the  interested  parties 
would  get  together  and  adjust  their  grievances 
amicably.  

At  the  last  convention  of  the  National  Elec- 
tric Light  association  at  Providence  consider- 
able attention  was  given  the  subject  of  adverse 
legislation.  The  committee  having  in  charge 
the  collection  of  information  on  this  subject 
reported  that  several  bills  had  been  introduced 
in  state  legislatures  containing  provisions  that 
were  not  only  unfavorable  to  the  electrical  in- 
terests of  the  country  but  in  many  cases  prac- 
tically prohibited  electrical  work.  The  neces- 
sity of  organized  opposition  to  the  encroach- 
ments of  legislatures  was  impressed  upon  the 
delegates,  and  it  was  agreed  that  the  work  be- 
gun about  a  year  ago -in  several  states  in  the 
matter  of  local  organizations  should  be  contin- 
ued. Additional  reasons  for  taking  up  this 
work  at  once  are  furnished  by  the  reports  from 
several  state  legislatures,  now  in  session,  where 
bills  are  under  consideration.  Not  only  have 
the  electric  lighting  interests  been  assailed,  but 
the  telegraph,  telephone  and  electric  railway 
are  coming  in  for  a  portion  of  the  attention  of 
lawmakers. 

It  is  a  pleasure  to  note  the  fact,  however, 
that  in  California  the  rights  of  the  electric 
railway  have  been  recognized  by  both  houses 
of  the  legislature  despite  the  desperate  fight 
made  on  the  bill  by  the  opponents  of  elec- 
tric traction.  Some  of  the  bills  introduced  in 
the  state  legislatures  would  excite  merriment 
were  it  not  for  the  fact  that  they  assail  impor- 
tant industrial  interests,  and  if  enacted  would 
seriously  affect  the  departments  at  which  they 
are  aimed.  The  provisiojis  of  these  bills  sup- 
port the  statement  that  the  men  who  prepare 
and  pass  them  are  densely  ignorant  of  the 
work  in  hand.  It  is  the  province  of  the  associ- 
ations formed  in  the  several  states  to  protect 
the  interests  of  the  electrical  companies  against 
the  blind  and  senseless  attacks  of  such  men. 


American  electricians  are  prone  to  belittle 
the  progress  made  by  the  English  in  the  prac- 
tical application  of  electricity.  In  fact  it  is  by 
no  means  a  rare  thing  to  hear  expressions  which 
give  the  impression  that  the  English  electrical 
engineer,  speaking  generally,  while  progressing 
theoretically  fails  to  produce  practical  results  of 
any  importance.  Americans  have  come  to  ac- 
cept with  complacency  the  distinction  generally 
accorded  them  of  being  far  in  advance  in  the 
matter  of  practical  applications  of  electricity,  and 
many  assume  that  all  the  great  inventions 
have  been  made  in  this  country.  As  practical 
men,  however,  we  should  not  lose  sight  of  the 
fact  that  self-satisfaction  may  lead  to  inactivity 


and  fhat  on  this  account,  in  one  field  at  least, 
our  English  cousins  may  capture  the  laurels. 
The  readers  of  the  Western  Electrician  will 
remember  that  in  the  last  issue  reference  was 
made,  in  one  of  the  addresses  delivered  at  the 
convention,  to  the  remarkable  success  of  the 
City  &  South  London  railway  in  England. 
Those  who  read  a  description  of  this  road, 
which  was  presented  in  a  previous  issue,  will 
doubtless  remember  this  statement:  "The 
armatures  of  the  locomotives  are  constructed 
so  that  the  shaft  of  the  armature  is  the  axle  of 
the  locomotive.  In  this  way  all  intermediate 
gear  and  all  reciprocating  parts  are  entirely 
obviated."  Also,  that  the  motors  were  capa- 
ble of  "running  up  to  25  or  26  miles  per  hour." 
With  these  statements  in  mind  and  Mr. 
Sprague's  reference  to  the  successful  work- 
ing of  the  road,  one  begins  to  wonder 
whether  the  American  electrician  is  not  the  one 
who  is  a  little  behind.  Ever  since  the  electric 
railway  began  to  lose  its  novelt}',  the  cry  has 
been  that  the  electric  car  was  nois}',  and  that 
the  noise  was  due  to  the  gearing.  Of  late  ef- 
forts have  been  made  by  our  manufacturers  to 
do  away  with  the  intermediate  gearing.  One  of 
the  most  recent  steps  in  this  direction  is  presented 
in  this  issue.  But  with  all  this,  if  accounts  be 
true,  are  we  not  still  behind  the  English  in  our 
attempts  to  drive  our  cars  with  an  armature  on 
the  axle?  Perhaps  our  English  contemporary 
that  published  the  description  of  the  London 
system  may  have  been  in  error  in  making  the 
statement  quoted.  We  hope  not,  for  if  the  En- 
glish can  do  it  we  can,  and,  perhaps,  signs  of 
progress  on  the  other  side  of  the  water  may 
lead  to  a  more  speedy  death  of  the  "noisy 
gearing."  


A  STENOGRAPHIC  report  of  the  discussion  of 
the  subject  of  "Rapid  Transit  in  Cities"  before 
the  New  York  Electric  Club  last  week  is  pre- 
sented elsewhere  in  this  issue.  The  possibilities 
of  electric  traction  in  the  solution  of  this  great 
problem  were  ably  set  forth  by  prominent  en- 
gineers. Frank  J.  Sprague,  who  has  made  a 
special  study  of  the  requirements  of  New  York 
city,  made  an  interesting  address.  He  ex- 
pressed the  conviction  that  the  final  solution  of 
the  problem  would  be  presented  by  electrical 
engineers.  There  are  many  obstacles,  it  is  true, 
to  overcome,  yet  they  are  not  as  formidable  as 
those  which  the  pioneers  in  the  electric  railway 
contended  with  and  finally  overcame,  in  devel- 
oping the  present  system  of  surface  roads.  Mr. 
Sprague  is  satisfied  that  in  underground  con- 
struction alone  can  permanent  relief  be  secured 
to  New  York,  and  in  this  view  he  is  supported 
by  a  majority  of  the  expert  engineers,  both 
electrical  and  mechanical,  who  have  given  the 
subject  special  study. 

Mr.  Sprague  still  advocates  the  establishment 
of  an  electric  line  between  New  York  and  Phil- 
adelphia. When  this  proposition  was  first  made 
public  it  attracted  considerable  attention  on 
account  of  the  novelty  of  the  project,  but  was 
not  seriously  considered  by  the  so-called  "prac- 
tical men"  who  might  be  expected  to  furnish 
the  funds  for  the  equipment.  The  advance- 
ment that  has  been  made  in  the  line  of  electric 
traction,  however,  has  caused  the  most  skeptical 
to  hesitate  before  condemning  any  proposition, 
no  matter  how  improbable  it  may  look,  in  the 
light  of  the  achievements  of  the  present  day. 
Yet  even  in  these  does  Mr.  Sprague  find  mate- 
rial in  support  of  his  proposition.  The  Minne- 
apolis-St.  Paul  system  of  electric  roads  connect- 
ing the  Twin  Cities  is  the  first  practical  step  in 
this  direction.  True,  the  distance  between 
Minneapolis  and  St.  Paul  is  much  less  than  be- 
tween New  York  and  Philadelphia,  but  it  should 
also  be  remembered  that  there  were  many  diffi- 
culties attending  the  installation  of  the  first 
roads  which  seemed  to  preclude  the  possibility 
of  making  them  commercially  successful.  Yet 
the  problem  was  solved,  and  Mr.  Sprague  hopes 
to  see  the  question  of  rapid  transit  for  New 
York  and  communication  with  Philadelphia  de- 
cided like  the  others  in  favor  of  electricity. 

Other  speakers  on  this  subject,  including 
Edward  Weston,  were  equally  positive  in  their 
statements  that  the  permanent  solution  of  the 
rapid  transit  question  for  Ne*  York  and  other 
large  cities  would  be  the  adoption  of  the  elec- 
trical system. 
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Dynamo  and  Steam  Turbine. 

The  steam  turbine  dynamos  illustrated  in  the 
cuts  presented  herewith  are  described  by  the 
London  Electrical  Reviciv  substantially  as  fol- 
lows: 

The  chief  characteris'ic  of  the  turbo  electric 
generator  is  that  the  motor  part  of  the  combi- 
nation consists  of  a  "parallel  flow"  compound 
steam  turbine,  revolving  at  an  extremely  high 
rate  of  speed,  and  coupled  directly  to  a  dynamo 
of  special  construction. 

Fig.  I  represents  a  35-unit  steam  turbine 
dynamo  whose  speed  is  4,500  revolutions  per 
minute.  This  machine  is  of  ordinary  construc- 
tion, with  a  Gramme  armature.  The  speed  is 
sufficient  to  enable  the  dynamo  to  develop  an 
unusually  large  output  for  its  size.  The  whole 
plant  is  extremely  light  and  compact. 

Fig.  2  shows  a  75-unit  steam  turbine  alterna- 
tor.    The  speed  is  5,000  revolutions  per  minute. 

It  may  be  mentioned  that  four  turbo  alterna- 


Prof.     Barrett    and     Overhead     Electric 
Railvi^ay  Wires  in  Chicago. 

When  Prof.  John  P.  Barrett  of  Chicago  was 
in  St.  Louis  recently  he  was  subjected  to  cross- 
examination  by  a  local  interviewer.  His  mis- 
sion in  St.  Louis  was  to  examine  the  street 
lighting  system  and  the  street  railway  systems. 
The  electric  light  construction  was  commended, 
but  the  professor  has  this  to  say  in  reference  to 
overhead  electric  railway  circuits: 

"I  am  satisfied  that  street  cars  can  be  pro- 
pelled by  electricity  conveyed  in  conduits,  and 
I  shall  recommend  that  Chicago  say  to  all  ap- 
plicants for  such  franchises:  'When  you  find  a 
means  of  going  underground  you  can  have  your 
franchise,  and  not  before.'  They'll  find  it  soon 
enough.  The  fact  is,  that  the  underground 
system  costs  more  mone)',  and  hence  street  rail- 
road men  are  slow  to  adopt  it.  But  they've  got 
to  come  to  it  in  Chicago.  We're  getting  all 
other  kinds  of  wires  off  our  streets  very  fast — 


FIG.    I.       DYNAMO   AND    STEAM  TURUINE. 


tors  of  75  units  each  have  been  generating  cur- 
rent for  the  Newcastle  &:  District  Electric 
Lighting  company,  England,  for  the  last  twelve 
months,  during  which  time,  it  is  stated,  there 
has  been  no  hitch  or  stoppage,  and  the  service 
has  been  exceptionally  steady.  .-\dditional 
plants  of  the  steam  turbine  alternator  type  of 
75  units  each,  as  illustrated,  are  now  being 
added  to  meet  the  increasing  demand  for  lights. 
The  present  output  amounts  to  8,500  lo-candle 
power  glow  lamps. 


Chicago  Electric  Club. 

At  last  Monday's  meeting  of  the  Chicago 
Electric  club  Vice-president  Kempt  occupied 
the  chair  in  the  absence  of  President  Beach. 
Chief  Electrician  Barrett  of  the  World's  Colum- 
bian Exposition,  sent  in  a  letter  stating  that  he 
had  been  asked  to  appoint  "an  electrician  com- 
petent to  undertake  an  advisory  duty  on  the 
staff  of  the  chief  of  construction  of  the  exposi- 
tion." It  was  also  stated  that  the  occupant  of  this 
position  would  be  assigned  to  duty  in  the  office 
of  the  architect,  and  that  his  salary  would  be 
$2,000.  Professor  Barrett  concluded  by  paying 
a  graceful  compliment  to  the  club  and  asking 
it  to  nominate  three  or  five  electricians  from 
whom  he  could  make  the  appointment. 

After  the  letter  had  been  read  the  club  pro- 
Veeded  to  make  the  requested  recommendations, 
trvf  president  being  authorized  to  send  the  fol- 
lowing communication  to  Prof.  Barrett: 

I  msye  the  honor  to  report  that  at  a  regular  mccling  of 
thcChlfcigo  Klectric  club  held  Monday,  March  2,  l8(ji. 
your  communication  requesting  the  nomination  of  three  or 
five  electncians  from  whom  to  select  an  electrician  to  act 
in  an  advisory  capacity  in  the  office  of  the  architect  was 
read,  and  the  following  nominations  were  unanimously 
made:  Geo.  Cutter,  Kred  Sargent.  I"'.  H.  Soden.  Thos. 
G.  Gricr,  Geo.  H.  Illiss.  The  club  desires  to  thank  you 
for  your  courtesy  in   asking  its  co-operation  in  this  matter. 


The  Brush  ICIectric   Light  and   Power  company  of  Co- 
lumbus, Ga.,  is  installing  additional  machinery. 


fire  and  police,  electric  lighting.  Western  Union 
and  telephone — and  placing  them  in  conduits; 
and  the  street  railroad  companies  must  get  their 
electric  power  out  of  a  conduit.  My  idea 
would  be  to  lay  the  wire  a  good  deal  as  the 
cable  rope  is  laid  in  a  circular  conduit,  the 
shape  of  which  would  conform  to  the  casting  of 
the  yoke.  The  trolley-bar  could  run  in  a  slot, 
just  as  the  grip  does  now,  and  the  motor  man 
can  pick  it  up  or  let  go  of  it  in  much  the  same 
manner.  The  thing  is  perfectly  practical.  All 
that  is  needed  is  adequate  provision  for  drain- 
age."   

The  Atlas  Accumulator. 

The  Atlas  Accumulator,  presented  by  M.  R. 
V.  Picou  to  the  Societe  Internationale  des  Elec- 


ing  their  porosity.  The  current  is  brought  to 
the  blocks  of  active  material  by  plates  of  lead, 
which  are  fixed  alternately  on  opposite  sides  of 
two  rods  of  antimony-lead  alio)-.  These  rods 
are  provided  with  screw  threads  and  nuts  which 
keep  in  position  the  corners  of  the  plates,  hold- 
ing them  firmly,  and  insuring  good  contacts. 
A  thin  sheet  of  perforated  celluloid  separates 


ATLAS   ACCUMULATOR. 

plates  of  contrary  natures.  '  Two  conducting 
bolts  of  antimony-lead  alloy  and  two  ebonite 
bolts  insure  the  rigidity  of  the  whole  apparatus 
by  exercising  a  pressure  on  two  perforated 
plates  of  ebonite  placed  at  the  top  and  bottom 
of  the  accumulator. 

By  this  arrangement,  the  inventors  state, 
there  is  emploj'ed  for  the  positive  and  negative 
electrodes  a  composition  which  is  homogeneous, 
and  which  conducts  throughout  its  mass.  The 
mounting,  moreover,  gives  fixity  to  the  whole, 
and  facilitates  inspection,  and,  when  necessary, 
the  renewal  of  the  plates.  The  most  character- 
istic point  claimed  for  this  new  type  of  accumu- 
lator is  its  specific  lightness.  From  it  there  can 
be  obtained,  it  is  claimed,  from  1 2  to  20  ampere- 
hours  per  kilogramme  of  plates,  according  to 
the  rate  of  discharge  adopted.  The  rate  of  dis- 
charge varies  with  the  thickness  of  the  active 
blocks.  The  thick  blocks  are  fourteen  milli- 
metres thick,  and  are  suitable  for  outputs  of 
less  than  one  ampere  per  kilogramme.  The 
thin  blocks  are  only  eight  millimetres  thick,  and 
the  output  can  then  amount  to  two,  or  even  three 
amperes,  per  kilogramme. 

"The  shunt  dynamos  generally  used  for  indus- 
trial purposes  being  calculated  to  furnish  a  con- 
stant difference  of  potential,  are  well  adapted 
to  the  system  of  charging  advocated  by  M.  Picou. 


Electrical  Engineering. 

The  inducements  offered  by  the  profession  of  electrical 
engineering  are  drawing  each  year  an  increasing  number 
of  young  men  into  technical  study  of  the  subject.  Elec- 
trical industry  has  two  widely  different  phases,  practical 
and  technical.  Fifteen  years  ago  so  little  was  known  of 
the  practical  application  of  electricity  that  a  quick,  inven- 
tive mind,  with  no  more  technical  training  than  might  be 
gained  by  the  experience  of  a  telegraph  office,  could  strike 
out  in  new  lines  of  progress  with  every  prospect  of  success. 
To-day  good  work  cannot  be  done  without  studying  and 
profiling  by  the  results  of  that  fifteen  years  of  raar\'elous  de- 
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triciens  at  its  last  sitting,  is  the  result  of  the 
combined  endeavors  of  Carl  Hering  of  Phila- 
delphia, Abdank  Abakanowicz,  D'.'Vrsonval  and 
Picou.  The  accumulator,  according  to  the  Lon- 
don Electrical  Jieview,  is  composed,  as  shown  in 
the  accompanying  figure,  of  a  series  of  positive 
and  negative  elements  placed  horizontally  and 
alternately  one  upon  the  other.  Each  of  these 
plates  is  formed  of  two  rectangular  blocks  with 
rounded  corners,  and  is  pierced  with  a  great 
number  of  holes.  These  blocks  of  peroxide  of 
lead  present  considerable  solidity,  notwithstand- 


velopment.  He  who  starts  to-day  with  the  training  that 
would  have  meant  success  then,  will  probably  meet  dismal 
failure  now.  Therefore,  in  taking  up  the  study  of  electri- 
cal engineering,  the  more  careful  and  thorough  work  you 
do,  the  better  the  chance  in  the  future.  Do  not  be  deluded 
into  the  idea  that  you  should  "learn  practical  electricity  in 
the  workshop."  Vou  can  learn  more  that  will  be  of  service 
to  you  by  a  year's  careful  work  in  a  good  laboratory  than  in 
five  years  'n  an  electrical  manufactory.  Do  not  expect  to 
leave  the  laboratory  with  an  intimate  knowledge  of  any 
electrical  system;  you  will  not  have  it, 'but  you  will  have  ac- 
quired what  is  of  vastly  gfialer  value,  that  firm  grasp  of  the 
general  principles  that  will  enable  you  to  seize  the  de- 
tails of  any  system  with  a  rapidity  that  will  surprise  you. — 
Mining  ctn<t  Scientific  Press. 
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Fusible  Strip  and  Holder. 

The  cut  shows  a  very  handy  form  of  fusible 
strip  with  holder,  especially  designed  to  protect 
telegraph,  telephone  and  other  instruments  from 
damage  by  lightning,  or  heavy  currents. 
By  a  new  process  the  fuse  wire  is  adjusted  to 
blow  with  any  desired  current,  that  in  the  cut 
being  for  a  current  of  one-half  ampere.  When 
a  fuse  blows  the  strip  can   be   removed,   and  a 


experimental  plant  in  that  city  had  up  to  about  three  j'ears 
ago  produced  more  pure  aluminum  than  had  ever  been 
made  before  by  direct  electrolysis. 

Prof.  Rogers  reviewed  the  electrolytic  process  of  Klein- 
er, Heroult,  Hall,  Minet  and  others,  and  stated  that 
probably  Bernard  Bros,  in  France  and  the  Pittsburg  Re- 
duction company  in  this  country  are  now  producing  the 
largest  amount  of  pure  aluminum.  The  Cowles  compaiiy 
and  the  Heroult  company  are  producing  the  largest 
amount  of  aluminum  bronze,  applying  'he  electro- 
thermic  method,  where  the  current  is  made  to  produce  in- 


FUSIBLE  STRIP  AND  HOLDER. 


new  one  substituted  with  the  greatest  facility. 
The  device  is  placed  on  the  market  by  the 
Central  Electric  company,  Chicago. 


Death  of  T.  P.  Conant,  New  York. 

The  announcement  of  the  death  of  Thomas 
Peters  Conant  at  New  York  last  week  was  re- 
ceived throughout  the  electrical  fraternity  with 
expressions  of  profound  regret.  Mr.  Conant 
was  universally  respected  and  admired,  and  in 
his  death  the  electrical  fraternity  has  lost  one 
of  its  most  promising  members.  At  the  time 
of  his  death  Mr.  Conant  was  at  the  head  of  the 
engineering  department  of  the  eastern  district 
of  the  Edison  General  Electric  company.  He 
ranked  high  as  an  electrical  engineer  and  in- 
ventor, and  took  a  prominent  part  in  the  Amer- 
ican Institute  of  Electrical  Engineers.  He  en- 
tered the  electrical  business  shortly  after  finish- 
ing his  education  as  a  protege  of  Edison,  with 
whom  he  was  associated-in  laboratory  work  for 
a  number  of  years.  Afterward  he  became  in- 
terested in  other  departments,  and  in  iSSS,  to- 
gether with  William  Hood,  opened  an  office  in 
Chicago  representing  the  Electrical  Accumula- 
tor company  of  New  York.  While  in  Chicago 
Mr.  Conant  took  an  active  part  in  the  proceed- 
ings of  the  Chicago  Electric  club,  of  which  he 
was  a  member. 

On  the  reorganization  of  the  Edison  company 
he  returned  to  New  York  to  accept  a  position 
in  the  engineering  department,  where  he  re- 
mained until  the  time  of  his  death. 

While  Mr.  Conant  was  best  known  as  an  elec- 
trical engineer,  and  although  most  of  his  time 
was  devoted  to  his  profession,  he  possessed 
marked  literary  ability.  He  was  well  read  and 
enjoyed  the  society  of  literary  men.  In  a  word, 
he  was  an  accomplished  gentleman,  and  his 
death  will  cause  profound  sorrow  among  his 
numerous  friends. 


Wisconsin  Electric  Club,  Milwaukee. 

At  the  last  meeting  of  the  Wisconsin  Electric  club  the 
president,  A.  J.  Rogers,  read  a  paper  upon  recent  advan- 
ces in  electro-metallurgy,  considering  the  subject  in  the  re- 
stricted use  of  the  term,  and  including  only  the  application 
of  electricity  to  the  reduction  of  metals  from  their  salts  or 
ores.  Until  quite  recently  electric  energy  has  been  ap- 
plied on  a  commercial  scale  only  to  the  reduction  of  copper 
from  its  salts;  and  even  here  it  has  been  mainly  confined 
to  the  refining  of  crude  copper.  The  author  stated  that  it 
is  probable  that  the  electrical  methods  will  never  be  able 
to  supplant  the  present  methods  where  carbon  and  hydro- 
gen can  be  used  at  a  comparatively  low  temperature  to  pro- 
duce complete  reduction  of  the  metal  from  the  ores.  It  is 
to  metals  such  as  those  of  the  alkalies  and  alkaline  earths, 
magnesium  and  aluminum,  which  are  reducible  only  with 
great  difficulty,  that  the  electrical  methods  will  receive  the 
most  extensive  application.  At  the  same  time  these  met- 
als cannot  be  successfully  extracted  on  a,  commercial  scale 
from  their  salts  by  electrolysis  on  account  of  the  powerful 
reducing  action  of  the  liberated  metal  upon  the  water. 

Aluminum,  the  most  valuable  of  all  these  metals,  the 
speaker  said,  is  now  being  successfully  and  cheaply  ob- 
tained by  the  electrolysis  of  its  fused  salts,  or  of  a  solution 
of  the  aluminum  compound  in  some  flux  or  solvent  that 
is  not  readily  acted  upon  by  the  liberated  metal.  It  is  In 
working  out  the  details  of  the  electrolysis  of  fused  com- 
pounds of  aluminum  that  success  is  now  being  attained  in 
putting  this  metal  upon  the  market  at  a  comparatively  low 
price,  it  having  gone  from  $10  to  $2  per  pound  within  tlie 
last  two  years,  since  the  electrolytic  or  electrochemical 
methods  were  first  applied  on  a  larger  scale.  A  pioneer  in 
the  electrolytic  manufacture  of  pure  aluminum  is  the 
American  Aluminum  company  of  Milwaukee,  which  in  an 


tense  heat,  and  in  the  presence  of  carbon  and  copper  (or 
iron)  reduction  of  the  metal  takes  place,  and  the  alloy  of 
copper  (or  iron)  is  formed. 


Bain's  Large  Generator. 

In  a  recent  issue  of  the  Western  Electri- 
cian it  was  stated  that  Force  Bain  was  bringing 
out  a  line  of  small  motors.  That  Mr.  Bain  by 
no  means  confines  himself  to  what  might  be 
called  '^electrical  bric-a-brac"  will  be  appreciat- 
ed by  an  inspection  of  the  accompanying  illus- 
tration. The  cut  represents  a  160,000-watt  gen- 
erator recently  constructed  according  to  Mr. 
Bain's  designs  by  the  Bain  Electric  Manufactur- 
ing company,  Chicago. 

The  dynamo  is  substantially  built,  weighing, 
it  is  stated,  ten  tons.  The  field  cores  are  of 
wrought  iron,  and  the  coils  are  wound  on  spools 
which   can   be   readily  slipped   over  the   cores. 


machines   there   is   also   an   air   space  entirely 
around  each  wire  of  the  armature. 

The  Bain    Electric  Manufacturing   company 
furnish  generators  up  to  500-horse  power. 


Rapid  Transit  in  Cities. 

The  New  York  Electric  Club  devoted  its  meeting  of 
Thursday  evening,  Feb.  26,  to  the  subject  of  "Rapid  Transit 
in  Cities."  Among  the  prominent  gentlemen  present  were 
the  following:  Louis  J.  Henitz,  commissioner  of  works 
for  the  annexed  district  of  New  York;  Louis  Sterne, 
C.  E  ,  engineer  of  the  Greathead  tunnel  system;  T. 
Gf-aham  Gribble,  prominent  street  railway  engineer  of 
London,  Eng. ;  C.  E.  Emery,  a  prominent  steam  engineer; 
W.  J.  Richardson,  secretary  American  Street  Railway  as- 
sociation; H  H.  Neill,  editorial  staff  Commercial  Adver- 
tiser; C.  O.  Mailloux,  electrical  engineer  of  the  Metropoli- 
tan street  railway  of  Washington;  Edward  Weston, 
Newark,  N.  J,;  Frank  J-  Sprague,  New  York. 

Mr.  Spraguemade  the  following  address  on  "The  Rapid 
Transit  Situation  in  New  York:" 

There  is  no  rapid  t-ransit  in  New  York,  it  is  all  situation. 
For  years  we  have  patiently  sat  lean  and  hungry  with  eyes 
expectant  and  pangs  increasing  at  a  Barmecide  feast,  and 
as  the  guests  have  multiplied,  the  scantiness  of  the  table 
has  become  more  and  more  apparent.  Horse  cars  served 
in  old,  hackney  service  dressed  with  cobble  stones,  ele- 
vated railroads  and  cable  roads  wtth  sauce  of  golden 
promises,  all  have  been  set  before  us  and  we  have  been 
bidden  to  eat  and  be  merry.  We  have  eaten  and  vo- 
raciously, but  with  little  satisfaction  of  appetite-  We 
have  become  gourmets,  our  tastes  are  more  refined  and 
luxurious,  our  needs  imperative.  The  courses  which  have 
been  served  are  stale,  and  have  lost  their  Havor.  We  need 
a  new  chef  and  a  new  cuisine.  That  chef  is  the  electrical 
engineer  and  the  dish  which  he  aims  to  provide  is  a  perfect 
system  of  rapid  transit,  operated  by  electric  motors,  and 
set  before  us  with  prompt,  cleanly  and  perfect  service. 
Others  have  told  you  of  the  needs  of  sister  cities.  New 
York's  are  peculiarly  her  own,  and  that  which  may  serve 
less  exacting  requirements  will  fall  short  of  satisfying  her. 
But  it  may  be  incidentally  remarked  that  what  we  seek 
here  ought  to  satisfy  at  least  in  part  the  needs  of  others. 

The  formation  of  New  York  city,  sixteen  miles  long, 
and  with  an  average  breadth  of  only  2  to  2I2  miles,  its 
northern  end  terminating  at  the  boundaries  of  rapidly 
growing  suburban  towns  and  villages,  and  flanked  at  its 
lower  end  on  the  one  hand  by  a  great  and  prosperous  city 
and  on  the  other  by  the  terminal  cities  of  the  great 
Western  and  Southern  Trunk   Line,  but   separated  fron> 
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The  commutator  is  large,  and  the  bearings  are 
self-oiling. 

As  to  the  electrical  features  of  the  machine 
it  may  be  stated  that  its  normal  e.  m.  f.  is  500 
volts,  and  is  compounded  for  a  rise  of  10  per 
cent,  on  full  load.  The  builder  states  that  there 
are  only  720  feet  of  wire  on  the  armature,and  the 
resistance  is  .01S4  ohm;  the  shunt  field  resist- 
ance is  365  ohms. 

One  of  the  special  features  of  the  large  types 
of  dynamos  of  Mr.  Bain's  design  is  that  all  the 
coils  on  the  armature  are  of  equal  length,  and 
each  coil  has  an  insulated  and  positive  "driver" 
firmly  attached  to  the  cores.     On   these   large 


both  by  broad  and  deep  rivers,  bisected  itself  by  the  Harlem 
river,  and  with  a  population  whose  main  travel  is  in  one 
direction,  make  her  requirements  peculiarly  exacting  but 
imperatively  her  own.  While  the  needs  of  New  York 
and  not  her  neighbors  must  determine  the  system  which 
should  be  laid  out.  there  is  one  way,  and  it  seems  to  me 
only  one  in  which  her  needs  can  be  well  provided  for,  and 
the  convenience  of  her  neighbors  as  well. 

That  New  York  has  for  a  long  time  had  urgent  need  of 
increased  facilities  is  emphasized  by  the  great  number  of 
pi^jects  which  in  the  last  fifteen  jears  have  been  brought 
forward  and  the  number  which  arc  now  under  actual  con- 
sideration. Of  many  of  these  mention  is  unnecessary,  and 
time  spent  on  them  useless.  They  were  conceived  in  ig- 
norance of  the  city's  needs,  with  Httle  conception  of  its 
growth,  and  less  regard  for  its  future.  Not  only  this, 
many  of  them  were  designed  when  the  architectural  possi- 
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bilities  of  to-day  were  not  dreamed  of  for  this  city,  v.'hen 
the  values  of  real  estate  were  undetermined,  and  before 
the  great  strides  were  made  in  engineering  construction, 
and  the  possibilities  of  a  new  form  of  motive  power  were 
known. 

Why  New  York,  with  its  commercial  enterprise,  its 
great  resources,  its  engineering  skill  and  its  position  as  the 
metropolis  of  this  country  should  be  so  slow  in  providing  for 
its  wants  is  a  matter  of  some  surprise,  but  it  may  be  said 
that  the  interests  at  stake,  the  magnitude  of  the  question, 
and  the  vital  importance  of  a  correct  solution  of  the  Rapid 
Transit  question  have  vvell  made  it  advisable  that  the  de- 
mand of  our  citizens  shall  be  most  clearly  emphasized  and 
most  strongly  urged  before  the  settlement  of  so  important 
a  problem,  and  such  settlement  should  be  made  after  a  full 
and  careful  consideration  of  ever)-  recent  advance  in  en- 
gineering and  every  possible  forecast  of  what  is  to  come. 

Speaking  here  as  a  representative  of  electrical  engineers, 
I  feel  that  we  have  cause  to  congratulate  ourselves  that 
the  final  adoption  of  any  further  plans  has  been  deferred 
until  1S91,  for  we  have  been  witnesses  of  one  of  the  most 
marvelous  developments  recorded  in  the  industrial  world, 
and  can  point  with  pride  to  the  fact  that  the  transmission 
of  power  by  electricity  has  within  the  past  three  years 
taken  an  undeniable  first  place,  and  offers  a  readv  solu- 
tion of  hitherto  impossible  problems  That  the  United 
States  has  occupied  so  prominent  a  place  in  this  develop- 
ment is  a  source  of  unmixed  satisfaction. 

Only  a  few  years  ago  you  formed  a  hopeful  band  of  en- 
thusiastic pioneers,  poor  in  pocket,  struggling  against 
cynicism  and  ridicule,  but  buoyed  by  belief  in  your  work 
and  encouraged  by  the  bright  predictions  of  a  score  of 
early  workers  who  had  handed  down  the  record  of  their 
work.  Five  years  ago  there  were,  perhaps,  a  dozen  elec 
trie  railways  in  the  world.  The  number  of  motors  used 
for  other  industrial  purposes  was  small.  Capitalists,  car- 
builders,  street  railway  officials,  engineers,  viewed  your  ef- 
forts with  tolerant  pity.  Even  we  electricians  only  faintly 
realized  the  practical  pos5-ibilities.  The  motor  was  a  piece 
of  fine  and  delicate  machinery  to  be  carefully  housed  and 
tenderly  protected  It  had  hydrophobic  tendencies  in  the 
presence  of  water  and  a  delightful  uncertainty  of  opera- 
tion. Its  construction  was  crude,  its  design  unsatisfac- 
tory, its  function  mysterious.  The  vagaries  of  the  electric 
current  were  many  and  surprising- 

When  railwav  work  was  considered,  to  put  the  delicate 
and  erratic  machine  under  a  car,  exposed  to  the  dust  and 
moisture  was  indicative  of  insanity,  to  connect  it  with  the 
wheel  by  gearing  an  insult  to  mechanics,  and  to  govern 
two  or  more  machines  out  of  sight  with  fixed  brushes  and  a 
controlling  device  in  the  hands  of  an  unskilled  man  was  to 
juggle  with  the  devil.  To  accentuate  the  waywardness  of 
the  current  grounding  one  circuit  and  with  450  volts  poten- 
tial, was  surely  flying  in  the  face  of  Providence.  To  ope- 
rate under  the  ordinary  conditions  of  street  service  was  pro- 
nounced impossible  and  to  attempt  to  mount  over  a  six 
per  cent,  grade  would  be  to  lose  one's  reputation.  The 
operation  of  a  number  of  cars  on  the  multiple  arc  system 
was  thought  a  commercial  impossibility,  450  volts  poten- 
tial threatened  unknown  terrors  of  torture  and  death,  the 
bare  overhead  wire  promised  unending  conflagrations, 
while  the  rail  circuit  with  mud,  snow  and  ice  was  anelec- 
trical impossibility. 

How  all  this  is  changed  !  Motors  by  the  tens  of  thou- 
sands are  singing  songs  of  victory,  and  follow  our  will 
with  implicit  and  instant  obedience,  whether  near  at  hand 
or  a  score  of  miles  away.  We  bow  before  the  marvelous 
power  of  electricity,  but  we  dictate  its  operation. 

The  fear  of  hydrophobia  has  passed.  The  six  per  cent. 
grade  has  become  fourteen.  The  difficulties  of  gravity 
have  been  reversed.  The  trouble  is  not  how  to  get  up 
but  how  to  get  down;  and  here  again,  the  electric  motor 
by  reason  of  its  remarkable  reversibility,  admits  of  possi- 
bilities denied  to  other  forms  of  braking. 

Boston,  Cleveland,  Milwaukee,  Minneapolis,  St.  Paul 
and  St.  Louis,  with  all  their  adverse  conditions  of  ice  and 
snow,  support  the  largest  electric  railway  systems.  Of  all 
the  thousands  of  people  employed  in  the  various  duties  of 
electric  railway  work,  not  one  has  ever  been  sacrificed  by 
contact  with  the  standard  pressure  which  has  been  adopted 
for  street  work.  Over  fifty  million  dollars  represents  the 
investment  of  one  class  of  electric  motor  work  alone  in  this 
country. 

Such  has  been  the  change  wrought  within  the  past  three 
years.  Can  any  observing  man  avoid  the  conclusion  outlined 
by  these  facts  that  the  electric  motor  must  not  only  be  the 
propelling  power  of  any  rapid  transit  system  in  this  city, 
but  that  system  in  its  entirety  must  be  designed  with 
special  reference  to  its  use? 

Not  alone  in  street  car  work  where  the  electric  motor 
now  holds  undeniable  swiy,  but  already  in  inlcr-city  com- 
munication Is  it  outstripping  the  steam  locomotive. 

Between  Minneapolis  and  St.  Paul,  a  distance  of  ten 
miles,  thirteen  cars  are  performing  an  eight  minute  service 
at  good  speed  in  competition  wilh  the  old  established 
steam  railway  half  hour  service,  and  although  the  fare,  in- 
cluding transfer  to  the  city  systems  is  less  than  one-half  that 
charged  on  the  steam  service,  the  operation  of  the  cars  is  a 
most  remunerative  busintss.  An  electric  railway  line  over 
100  miles  in  length  is  now  seriously  projected  in  Austria. 
My  own  investigations  have  convinced  me  that  at  a  fre- 
quent interval  rapid  service  is  perfectly  feasible  between 
New  York  Cily  and  Philadelphia 

A  most  instructive  tabic  has  recently  been  made  showing 
a  comparative  statement  of  earnings  of  horse,  elecliic  and 
steam  railways  for  city  communication.  'I'his  table  com- 
prises returns  for  all  the  street  railways  of  Massachusetts, 
the  entire  West  I'.nd  Railway  system  of  Boston,  the  Man- 
hattan Klevatcd  Railroad,  and  three  specimen  divisions  of 
horse  and  electric  railway  service  in  Boston,  and  show  the 
car  mileage  and  passengers  carried,  the  receipts,  operating 
expenses  and  net  earnings  per  car  mile  and  per  passenger 
carried.  The  figures  are  most  suggestive,  and  they  bear 
out  in  a  remarkable  way  my  own  claims  and  prophecies  of 
electric  railway  possibilities  some  years  ago.  To  quote  a 
few  of  the  results,  I  find   that  on  the  Massachusetts  rail- 


ways with  about  24,000.000  miles  (car  mileage)  and  nearly 
150,000,000  passengers  carried,  the  operating  expenses  per 
car  mile  are  25^^  cents,  of  which  about  iqI.,  cents  is  for 
motive  povN-er,  while  the  percentage  of  operaung  expenses 
to  passenger  receipts  is  S2  per  cent.  This  almost  exactly 
represents  the  facts  on  the  entire  West  End  Railway  svs- 
tem  when  operated  by  horses  Coming  to  a  more  recent 
period,  I  find  that  with  three  horse  divisions,  making 
something  over  3,000,000  miles  and  carrj  ing  nearly 
20,000,000  passengers,  the  operating  expenses  per  car 
mile  are  a  shade  under  25  cents  with  the  percentage  of  ex- 
penses to  receipts  about  the  same  as  before.  Si  7.  Three 
electric  divisions,  making  nearly  2,500,000  miles  and  car- 
rj'ing  nearly  16.000,000  passengers,  give  operating  expen- 
ses of  20^4  cents,  and  the  percentage  of  operating 
expenses  to  receipts,  64  per  cent. — a  most  re- 
markable showing.  Compare  these  figures  with 
those  of  the  operation  of  the  Manhattan  Elevated  Railroad, 
which,  for  the  year  ending  September  30,  1SS9,  made 
nearly  31,000  000  miles  and  carried  nearly  iSo,ooo,ooo 
passengers.  Its  operating  expenses  per  car  mile  was  17-;^ 
cents — a  little  over  2)/^  cents  below  that  of  the  electric  sys- 
tem, and  the  percentage  of  expenses  to  receipts  60  4  as 
against  64  percent,  for  the  electric  system. 

It  has  been  generally  supposed  that  this  steam  system 
was  much  more  economical,  but  when  we  consider  the  tre- 
mendous traffic  on  the  elevated  railroads,  and  the  fact  that 
while  they  only  have  one  engine  to  ever^-  four  large  cars, 
under  exceptional  care,  and  ihey  are  the  product  of 
years  of  the  best  development  and  experience,  while  the 
electric  cars  have  had  one  and  two  motors  for  each  car, 
exposed  to  the  worst  possible  conditions,  and  with  only 
practically  three  years'  development,  the  difference  of  oper- 
ating expenses  is  more  than  made  up  by  repairs,  and.  I 
think  we  can  safely  say  that  the  electric  motor  has  already 
impreesed  its  stamp  of  commercial  supremacy  in  the  uner- 
ring imprint  of  dollars  and  cents,  and  with  the  future 
electric  motor  designed  to  meet  the  conditions  of  train 
service,  subject  to  the  same  care  that  the  steam  locomotive 
is,  there  is  no  question  that  it  will  undeniably  be  far  in  ad- 
vance. 

So  much  for  electridty.  How  should  it  be  used?  What 
shall  be  the  routes  over  which  to  operate?  What  shall 
be  the  form  of  road?  Shall  it  be  elevated, 
surface  or  underground?  How  many  tracks  shall 
it  have,  and   what   shall   be  the  system  of  train  service. 

Let  us  briefly  review  some  of  the  proposed  systems  of 
trransit  and  consider  what  is  an  essential  in  New  York. 
Numerous  propositions  have  been  made  for  replacing  the 
horse  car  ser\'ice  by  cable  lines,  and  it  has  even  been  pro- 
posed to  gridiron  the  city  with  such  a  system.  That  the 
cable  when  properly  put  in  is  an  improvement  on  horse  car 
service  can  freely  be  acknowledged;  somewhat  faster  time 
can  be  made,  heavier  loads  can  be  carried,  trains  can  be 
operated  in  one,  two  or  three  car  units,  and  it  is  unques- 
tionably more  cleanly;  but  with  these  acknowledged  advan- 
tages, its  defects  are  many,  and  too  well  known  to  make  it 
necessary  to  here  enter  into  them-  It  is  sufficient  for  our 
purposes  10  bear  in  mind  the  fact  that  it  is  a  surface  road, 
necessarily  subject  to  surface  limitations,  and  that  by  no 
possibility  can  it  ever  give  rapid  transit  to  New  York  city. 
No  more  conclusive  proof  of  this  is  necessary  than  the 
statement  that  on  the  proposed  Third  avenue  cable  line  the 
different  sets  of  cables  are  to  operate  at  4,  6  and  S  miles, 
and  the  schedule  speed  would  be  about  6  miles  an  hour; 
but  even  this  line,  and  the  Broadway  line  as  well,  seem  in 
spite  of  all  their  promises  to  be  holding  back  forsome reason 
before  irrevocably  committing  themselves,  by  actual  con- 
struction, to  the  great  expense  necessary. 

Is  it  not  possible  that  the  secret  influence  at  work  is  a 
sudden  awakening  to  the  advances  of  electricity,  which 
we  all  know  will  enable  even  a  surface  system  to  be  run  in 
a  city  street  at  least  a  third  safer  mean  speed  than  any 
other  system  of  propulsion? 

And  then  we  have  our  present  elevated  railroad  system 
with  its  proposed  changes,  and  our  suggested  viaduct 
roads.  The  latter  by  reason  of  the  limitations  which 
largely  govern  the  elevated  railroads,  independent  of  the 
serious  one  of  great  cost,  need  not  be  considered  separately 
from  the  elevated  system.  Of  the  not  unmixed  benefits 
which  this  system  has  conferred  on  the  city  of  New  York. 
I  am  only  to  glad  to  make  admission,  but  it  has  many  and 
some  insuperable  objections  when  considered  as  a  possible 
solution  of  the  rapid  transit  question,  being  a  double 
track  system,  with  frequent  stops,  without  loop  connections, 
subject  to  street  grades  and  curves,  and  limited  necessarily 
in  speed.  Its  proposed  loop  connections  at  the  Battery 
and  Harlem  river  will  facilitate  train  dispatching.  U 
will  not  increase  the  schedule  time  of  running;  nor  is  any 
two  track  railroad  with  the  street  limitations  which  exists  in 
the  elevated  system  and  with  the  traflic  which  it  has  got  to 
carry,  capable  of  giving  high  speed  service.  I'"asttime  can 
only  be  had  where  there  is  freedom  from  bad  curves  and 
grades,  where  the  tracks  are  not  loo  crowded,  and  the  train 
intervals  too  short,  where  there  is  a  clear  right  of  way  and 
with  distances  between  stops  sufficiently  long  to  allow  of 
getting  a  train  up  to  a  high  speed  and  for  some  time  ma'n- 
laining  it.  Already  on  the  elevated  railroads  the  maxi- 
mum speed  between  stations  is  from  two  to  three  limes  the 
mean  running  speed  and  the  duty  required  of  engines 
most  excessive  for  their  limited  weight  and  size.  Hence, 
four  tracks  arc  an  essential,  two  of  which  should  be  de- 
voted to  way  service  and  two  to  express  service.  But  four 
tracks  arc  certainly  not  feasible  in  ihe  streets  of  New  York 
unless  they  are  placed  one  set  above  the  other,  and  that 
should  not  be  considered  for  a  moment,  unless  indeed  a  four 
track  viaduct  structure  should  be  built.  In  any  event  in 
such  a  road  the  express  tracks  would  have  to  follow  the 
line  of  way  of  the  way  tracks.  Where  then  shall  be  put  a 
road?  Under  ground.  While  I  have  been  an  advocate,  and 
still  am,  to  erect  one  solitary  wire  for  an  electric  railway 
sj'stem  to  replace  horse  car  service,  and  have  thought  per- 
haps thai  the  biblical  admonition.  "Dust  thou  art,  and  un- 
10  dust  thou  shall  return"  might  just  as  well  be  applied 
when  necessary  to  all  electricity  as  to  poor  humanity,  de- 
spite the  somewhat  exaggerated   claims    of    my  telephone 


friends,  I  am  no  believer  in  the  so-called  "God's  free 
air"  as  applied  to  rapid  transit  systems  in  New  Y'crk,  be- 
cause what,  with  our  loftly  buildings,  and  the  occupancy 
of  our  streets  with  the  elevated  structure  and  poles  of  vari- 
ous kinds,  we  have  no  free  air;  but,  provided,  we  go  deep 
enough,  I  am  a  strong  believer  in  God's  freer  earth,  which 
is  our  common  heritage.  So  I  say  again,  let  us  go  under- 
ground, but  this  is  not  all.  What  shall  be  the  form  of  ihe 
underground  construction?  And  where  shall  it  run? 
Shall  it  be  the  deep  subterranean,  rock-blasted  tunnel  be- 
cause our  ordinary  system  of  blasting  and  tunnel  construc- 
tion makes  us  subservient  to  the  necessity  of  finding  a  solid 
rock  in  which  to  work  or  shall  it  be  a  form  of  tunnel  con- 
struction which  can  safely  pierce  concealed  water  courses, 
quick  sands  and  clay?  Shall  it  be  a  tunnel  depending  sole- 
ly for  its  strength  and  resistance  to  pressure  from  above  and 
on  either  side  10  the  rocky  material  through  which  it  is 
bored?  Or  shall  it  be  a  tunnel  providing  within  itself  effect- 
ive methods  of  resistance?  Shall  it  contain  one  track,  or 
two,  or  four?  All  these  are  important  questions.  Bearing 
in  mind  the  character  of  our  soil,  the  accessibility  of  the 
system,  the  necessity  of  running  through  icd  alongside 
foundations  of  structures  without  weakening  them,  there 
seems  to  me  but  one  really  available  system  for  New  York. 
Hence  I  favor,  in  brief,  four  independent  iron  tunnels,  all 
meering  at  a  common  station,  once  every  mile  and  a  half  or 
so,  the  way  tunnels  meeting  at  common  stations  every  third 
of  a  mile,  every  tunnel  being  absolutely  independent  in  its 
route  except  at  the  stations,  the  way  routes  being  run  to 
accommodate  the  best  surface  intersections  for  existing 
lines  of  travel,  and  the  express  route  while  passing  beneath 
the  way  tracks  at  the  common  stations,  elsewhere  running 
in  the  most  direct  paths.  Such  a  four  track  system  should 
run  up  the  east  side,  thence  by  loops  through  the  annexed 
district  and  at  Harlem  river,  thence  down  the  west  side, 
completing  a  circuit  by  way  of  the  Battery.  This  should 
intersect  with  a  two  track  system  passing  beneath  the  main 
system  with  access  from  common  stations  crossing  New 
York  on  the  42d  street  line  and  at  the  Batter)',  and  making 
connections  w-ith  the  Long  Island,  Broadway  and  Atlantic 
avenue  stations  on  the  Brooklyn  side,  and  the  Trunk  Line 
depots  on  the  Jersey  shore.  This  system  comprises  about 
125  miles  of  single  tunnel  for  New  York  and  30  miles  of 
tunnel  in  the  loop,  and  would  provide  a  most  comprehen- 
sive system  of  intercommunication.  The  schedule  running 
on  way  service  to  15  miles  an  hour,  and  on  express  serv- 
ice 30  miles  miles;  and  how  different  such  a  tunnel  would 
be  from  that  which  we  have  known?  A  rigid  iron  structure 
with  all  vibration  deadened  by  the  surrounding  soil;  an  al- 
most perfect  temperature;  a  magnificent  roadbed,  perfectly 
jointed  and  free  from  expansion  and  contraction;  absence 
from  dust,  smoke  and  cinders;  perfect  ventilation;  a  struct- 
ure unobtrusive  in  character  and  absolutely  safe;  derail- 
ment almost  an  impossibility;  a  system  of  braking  and 
signaling  unequaled,  and  a  prompt  and  reliable  high  speed 
service.  Let  us  hope  that  we  all  may  be  prominent  in  ac- 
complishing this  result. 

In  the  course  of  a  paper  on  "Rapid  Transit  in  the  British 
Metropolis,"  Louis  Sterne  said  that  London  had  been  fav- 
ored by  reason  of  its  excellent  omnibus  system  and  cabs. 
"The  pressure  in  London,  therefore,  is  not  so  great,  al- 
though they  have  made  an  advance  over  New  \'ork  in 
seeking  to  solve  the  problem  of  rapid  transit.  Two  tun- 
nels were  built  in  London,  one  by  Mr.  Brunnel  in  1S60, 
and  one  by  Mr.  Greathead  in  1S6S-9;  ^^^  former  fell  into 
disuse  until  the  Metropolitan  railway  used  it  for  the  means 
of  reaching  the  Surrey  side  of  the  river,  and  made  their  ter- 
minal at  New  Cross,  some  four  miles  from  the  mouth  of  the 
Brunnel  tunnel.  The  tower  subway,  designed  and  built 
by  Mr.  Cirea'head  and  Mr.  Barlow  for  omnibus  traffic  by 
gravitation,  is  used  only  for  foot  passengers  to  the  extent 
of  about  100,000  a  month."  Mr.  Sterne  followed  the  de- 
velopment down  to  the  work  of  Mr.  Greathead.  This  project 
was  suggested  by  the  possibilities  of  cable  traction,  but  elec- 
tricity solved  this  problem  for  Mr.  Greathead,  as  neith- 
er safely  nor  speed  in  cable  traction  can  compare  wilh  that 
of  electricity,  and  the  iron  lined  and  cemented  tunnel 
lends  itself  perfectly  to  electric  traction. 

C.  O.  Mailloux,  speaking  of  rapid  transit  in  Washington, 
said:  "The  bill  passed  by  congress  forbids  the  use  of  any 
overhead  appliances.  That  restricts  the  systems  to  the 
underground  electrical,  the  cable  and  the  storage  battery. 
Everything  considered  there  was  only  one  thing  left  to  do 
and  that  was  to  use  the  storage  battery  system,  which  I 
hope  can  be  developed  to  a  sufficiently  practical  stale  to 
solve  the  problem  now  before  us  in  Washington. 

H.  11.  Neillof  the  Commercial  Aiivi-rtistr  spoke  of  the 
relation  of  the  New  York  press  to  the  city's  rapid  transit 
problem,  presenting  in  a  most  entertaining  manner  what 
he  turned  the  "momentarily  popular,"  the  "probably  suc- 
cessful" and  the"evcrlastingly  right"aspeclsof  the  question. 

T.  Graham  Gribble spoke  on  "Rapid  Transit  in  London 
and  New  ^'ork"  with  special  reference  to  the  topographical 
characteristics  of  the  latter  city.  He  described  brielly  the 
duplex  railway  system,  the  adoption  of  which  as  a  means  of 
solving  the  rapid  transit  problem  he  recently  advocated  be- 
fore the  commissioners. 

Mr.  Stkrne:  I  would  like  to  say  that  I  forgot  during 
my  remarks  to  state  that  the  Hudson  river  tunnel  is  now 
being  built  on  the  Greathead  system,  and  wc  are  advancing 
there  at  the  rate  of  ten  feet  a  day.  The  last  two  or  three 
days  we  have  really  made  fifteen  feet  a  day. 

CiiARi.Ks  E.  Kmkkv:  The  relations  of  the  electri- 
cal systems  to  steam  settle  themselves  by  the  facts.  Wc 
map  down  a  cable  running  through  a  groove,  but  at  the 
end  of  it  we  have  a  steam  engine,  a  boiler  and  a  place  to 
burn  the  coal.  Wc  have  overhead  a  wire  which  the  trolley 
presses;  but  at  the  end  of  that  is  the  dynamo,  the  engine 
and  the  place  to  burn  the  coal.  As  yet  wc  have  no  good 
pyro-m.ignctic,  and  so  long  as  you  must  burn  the  coal  and 
make  the  steam  the  steam  engine  directly  applied  will  for 
very  long  routes  take  the  lead.  The  locomotive  is  not  so 
economical  as  the  triple  engine  to  be  sure,  and  you  can 
run  the  dynamos  wilh  the  triple  compound  engines  and 
gel  down  to  15  pounds  of  water  per  horse  power  per  hour, 
and  coal  proportionately;    while  the  locomotive  will  lake 
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twenty-four  to  twenty-six.  Eut  you  have  first  this  con- 
version into  electricity  in  the  dynamo  and  the  conversion 
of  the  electricity  into  power  in  the  motor — ^j-ou  have  double 
loss,  and  if  you  get  75  per  cent,  when  you  get  through,  you 
have  done  well  It  will  run  down,  undoubtedly,  in  the 
neighborhood  of  fifty  or  sixt}'  per  cent,  when  you  average 
up.  So  that  the  gain  you  get  by  the  triple  compound 
engine  is  lost  by  the  necessity  of  going  through  so  many 
operations  before  you  get  the  power.  Now,  you  are  only 
even.  Therefore  it  seems  that  there  is  a  chance  for 
electric  motors  even  in  railroads  of  considerable  length. 
No,  you  are  handicapped  again  by  the  necessity  of  having 
these  electrical  conductors,  and  the  farther  apart  the 
stations  the  larger  the  conducting  wires  must  be,  and 
therefore  it  does  not  seem  feasible.  But  it  does  seem  that 
the  steam  engine  directly  applied,  for  roads  of  considerable 
length,  will  hold  the  lead  for  a  considerable  number  of 
years. 

Edward  Weston:  I  shall  not  attack  the  problem 
of  rapid  transit  from  what  I  should  strictly  call  the  point 
of  view  of  engineering  difificuUies  as  separated  from  the 
electrical  difficulties  connected  with  it.  I  take  it  for 
granted  ihat  the  engineering  difficulties  can  readily  be 
surmounted;  that  they  are  not  very  serious  in  character 
outside  of  the  question  of  cost. 

We  are  located  in  a  city  where  property  values  are  very 
high.  We  must  acquire  the  right  of  way  for  the  passage 
of  our  trains  for  the  accommodation  of  the  public  at  large. 
Having  acquired  the  right  of  way  the  problem  falls  either 
upon  the  mechanical  engineer  who  would  take  up  entirely 
the  old  mechanical  means  of  transmission,  or  divide  the 
responsibilities,  the  mechanical  engineer  taking  care  of 
what  may  be  said  to  be  the  mechanical-  part  of  the  business 
and  the  electrical  engineer  the  electrical  part.  I  shall  dis- 
miss the  mechanical  engineering  branch,  conceding  that 
that  can  readily  be  overcome,  and  consider  only  the  elec- 
trical engineering  difficulties  in  the  wav.  Mr.  Emery  has 
said  that  for  the  general  purpose  of  carrying  passen- 
gers long  distances  steam  takes  the  lead.  It  does  to-day, 
unquestionably.  Does  it  necessarily  follow  that  it  should 
take  the  lead  because  at  the  present  moment  we  have  to 
depend  upon  steam  for  the  generation  of  the  energy  that 
we  require  to  propel  our  electric  vehicles?  I  do  not  think 
so.  I  think  therein  lies  a  very  grave  mistake.  The  steam 
engine  is  an  exceedingly  inefficient  means  of  transforming 
the  energy  derivable  from  the  coal  into  available  power  or 
for  doing  useful  work.  When  it  is  considered  that  the 
best  of  our  steam  engines  to-day  do  not  yield  us  over  about 
20  per  cent,  of  the  actual  energy  of  ihe  coal,  you  can  ap- 
preciate the  unfortunate  position  of  electrical  engineers. 
The  dynamo  can  be  made  today  to  yield  98  or  99  per  cent. 
of  the  energy  expended  upon  driving  it  in  actual  electrical 
energy.  Of  that,  94  or  95  per  cent,  can,  under  proper  de- 
sign, be  again  utilized  in  the  form  of  electrical  energy. 
That  is,  it  can  be  delivered  ou^r  Now  taking  into  consid- 
eration the  extreme  difference  between  the  steam  engine 
and  the  dynamo,  and  notwithstanding  the  remarks  and 
publications  of  many  very  eminent  authorities  in  regard  to 
the  dynamo  that  the  motor  is  not  of  the  same  efficiency  as 
the  dynamo,  I  venture  to  say  that  that  is  entirely  a  mis- 
take. Whatever  the  generator  will  do  in  the  shape  of 
efficiency,  that  the  motor  will  do.  If  we  do  not  do  it  it  is 
because  we  do  not  carefully  study  the  problem  or  we  are 
unwilling  to  spend  more  money  to  secure  the  results.  Eut 
the  question  as  to  the  efficiency  of  these  two  systems,  that 
is  the  efficiency  of  the  motor  and  the  efficiency  of  the  gen- 
erator as  compared  with  the  efiiciencyof  the  steam  engine, 
is  not  entirely  one  of  the  prime  motor.  It  is  another  thing. 
In  the  locomotive  we  have  to  deal  with  a  very  different 
problem  from  that  which  presents  itself  in  the  electric 
motor.  In  the  latter  the  efficiency  does  not  decrease  very 
perceptibly  with  a  reasonable  decrease  in  size  of  the  motor. 
In  the  steam  engine,  on  the  other  hand,  it  does  decrease 
with  a  reasonable  decrease  in  size.  A  small  electric  motor 
can  be  made  of  nearly  the  same  efficiency  as  larger  ones. 
Now  such  being  the  case,  small  motors  applied  to  the 
axles,  or  with  their  power  diverted  to  the  axles  of  the  cars 
in  such  a  manner  as  to  eliminate  all  loss  between  the  motor 
and  the  cars,  will  yield  vastly  greater  results  and  better 
results  than  a  single  steam  engine  located  at  the  head  of 
the  train.  I  think  Mr.  Sprague  some  years  ago  considered 
that  questionand  pointed  out  the  vast  superiority  of  the 
electric  system  in  efficiency  as  compared  with  the  steam 
system,  when  it  was  taken  into  consideration  that  each  car 
had  its  unit  motor  and  that  the  tractive  force  of  the  whole 
train  was  distributed  proportionally  to  the  actual  load  on 
the  respective  parts  of  the  train  The  tractive  force  in  the 
case  of  a  steam  locomotive  must  all  be  put  in  ihe  locomo- 
tive. We  all  know  how  many  tons  have  to  be  put  on  a 
locomotive  in  order  to  get  that  tractive  force  and  how  far 
that  may  be  reduced,  and  how  far  the  efficiency  of  the 
electric  sy.stcm  may  be  made  to  exceed  in  genera!  that  of 
the  steam  system  will  be  better  understood  when  that  ques- . 
lion  is  more  thoroughly  experimented  on  and  studied  than 
it  has  been  thus  far.  It  does  not  follow  by  any  means  that 
we  must  have  a  less  cfliciency  by  the  intervention  of  an 
electric  motor.  On  the  contrary  it  may  be  proved,  and  I 
think  will  be  proved,  that  the  electrical  system  will  be 
more  efficient  than  the  steam  system  as  generally  employed. 

In  considering  the  (|uestion  of  what  is  the  best  means  of 
rapid  transit  for  a  city  like  New  York,  we  have  a  numb:r 
of  problems  to  deal  with  outside  of  the  question  of  first 
efficiency  or  economy.  There  must  be  convenience,  quick- 
ness of  stopping  and  starling,  and  everyone  will  concede 
that  the  lighter  the  parts  th'al  arc  to  be  moved  the  quicker 
we  can  slop  and  start,  the  less  wear  and  tear,  the  less  strain 
on  our  apparatus  and  generator.  Consecjuently,  the  elec- 
trical system  should  possess  an  enormous  advantage  over 
any  steam  system  by  reason  of  the  fact  that  from  \he 
lighter  loads  and  the  lighter  weights  you  havn  to  carry  in 
proportion  to  the  power  developed,  you  could  stop  and 
start  quicker  v/ithoul  iniury  to  the  machinery.  Then  again 
in  the  electric  motor  we  have  something  entirely  different 
from  what  we  have  in  the  .steam  engine.  We  have  no  re- 
ciprocating parts,  but  continuous  rotary  motion.  The 
strains  are  all  tangential,  and  that  ought  to  aid  greatly  in 


running  and  maintenance.  The  electric  motor  of  to-day  is 
not  what  the  electric  motor  of  a  few  years  hence  will  be. 
To-day  we  are  struggling  with  difficulties  connected  with 
the  commutator -end  of  the  line,  which  has  been  the  great 
bugbear  of  all  systems  of  electric  railroads.  Commutators 
and  brushes  require  more  care,  outside  of  gearing,  than 
anything  else  we  have  to  deal  with.  They  are  the  weakest 
spot  in  the  motor  and  they  are  the  weakest  spot  in  the 
dynamo.  The  question  arises,  can  those  difficulties  be 
overcome?  I  think  they  can.  Eut  if  they  are  not  over- 
come, are  they  not  already  sufficiently  overcome  to  warrant 
our  placing  our  reliance  upon  such  a  system  of  transmis- 
sion? Well,  r!ie  railroads  we  have  already  built,  I  think, 
are  a  sufficient  answer  to  that  question.  Much  of  the 
railroad  work  that  has  been  done  hefe  has  been  experiment- 
al in  character  and  must  continue  so  for  some  time.  In 
connection  with  the  motor  we  are  laboring  under  very  seri- 
ous difficulties  in  regard  to  regulation.  In.  the  electric 
motor  we  cannot  do  just  exactly  as  we  do  in  the  steam  — 
adjust  our  point  of  cut-ofif  so  as  to  secure  the  best  results 
with  a  given  load.  With  the  steam  engine  you  can  do  that 
to  a  certain  extent  with  a  given  size  of  engine.  With  the 
electric  motor,  unfortunately,  we  cannot  do  that  at  pres. 
ent.  We  have  to  govern  our  motors  by  varying 
the  resistance  in  the  circuit  which  means  loss,  necessarily, 
because  that  resistance  has  to  be  overcome  to  some  extent 
by  the  current  passing  through  it  or  by  reducing  the  inten- 
sity of  the  field  magnet,  which  also  means  loss  Now 
that  is  unfortunate,  but  is  it  necessary?  I  think  not.  The 
ideal  electric  motor  for  the  transmission  of  power  would  be 
a  motor  running  at  a  continuous  rate  of  speed  and  with  a 
variable  gearing,  giving  the  motor  the  advantage  of  power 
when  the  car  was  first  started.  That  we  have  not  exactly 
reached.  The  need  for  such  a  system  as  we  have  to  deal  with 
here  in  the  city  of  New  York,  where  enormous  amounts  of 
power  would  be  required,  are  not  by  any  means  easily 
solved.  I  do  not  think  any  direct  current  system  would 
entirely  answer  the  purpose  without  a  large  number  of  sta- 
tions and  comparatively  small  units  of  power.  During 
the  last  few  years  considerable  development  has  taken 
place  in  the  art  of  electric  lighting  in  certain  lines,  which  I 
may  briefly  refer  to  as  the  alternating  current  system.  It 
is  now  well  understood  that  that  system  does  not  lend  itself 
very  well  to  the  transmission  of  power  — that  there  are 
grave  difficulties  to  be  overcome  in  connection  with  the 
motors.  The  co-efficient  of  self-induction,  or  the  kick 
back,  so  to  speak,  of  the  motors  themselves  alone  inter 
poses  a  great  obstacle  to  the  output  per  unit  of  weight 
But  there  is  no  reason  in  the  world  why  continuous  current 
converters  should  not  be  made  vastly  to  exceed  inefficiency 
the  alternating  current  motors  under  all  conditions  of  load, 
which  would  enable  us  to  distribute  currents  of  enormously 
high  potential  over  very  long  lines  by  means  of  comparatively 
small  conductors.  It  seems  to  me  ttiat  herein  lies  the  future 
success  of  such  a  system  as  has  been  discussed  here  to- 
night— that  if  we  expect  to  reach  high  speeds  and  get 
economical  service  we  cannot  hope  for  a  distribution  based 
upon  the  direct  application  of  the  current,  but  upon 
some  modification  of  it  through  a  secondary  converter  by 
the  direct  current  converter. 


CORRESPONDENCE, 


New  York   Notes. 

New  Y''ork,  Feb.  28. — The  investigation  into  the  tunnel 
disaster  which  last  week  sent  a  thrill  of  horror  to  every  per- 
son who  passed  through  the  black  tunnel  leading  from  the 
Grand  Central  station  to  the  Harlem  river  was  continued 
yesterday,  by  Coroner  Levy  and  his  jury.  The  facts  which 
are  being  brought  out  are  such  as  to  make  it  very  surpris- 
ing that  many  such  accidents  have  not  already  occurred. 
There  is  no  doubt  that  the  signals  were  properly  set  but 
the  engineer,  either  through  carelessness  or  inability  to  see 
the  lights  in  the  smoky,  dark  tunnel,  ran  his  engine  and 
train  past,  into  the  next  block,  where  the  accident  occurred. 
One  of  the  signal  operators  in  his  testimony  admitted  that 
the  signal  service  would  be  much  more  efficient  if  there 
were  two  men  at  all  times  in  each  signal  cab,  one  to  look 
exclusively  after  the  levers  and  the  other  to  do  the  telegraph- 
ing and  keep  the  record  of  the  trains  passing  The  investi- 
gation will  be  continued  next  Tuesday.  The  public  now 
demands  that  the  New  York  Central  Railway  company 
fulfil  its  promise  of  months  ago  to  light  and  ventilate  the 
tunnel.  An  elaborate  system  was  worked  out  by  engineers 
for  a  great  electric  plant  to  light  the  tunnel  and  the  manage- 
ment had  the  matter  under  so  thorough  consideration  that 
the  public  was  expecting  its  speedy  accomplishment.  The 
time  has  now  come  when  such  a  system  must  be  adopted 
and  the  repetition  of  the  terrible  disaster  avoided. 

The  meeting  of  the  Rapid  Transit  Commissioners  last 
Thursday  was  a  session  devoted  almost  entirely  to  the 
scheme  of  the  People's  Rapid  Transit  company,  which 
means  the  construction  of  a  viaduct  through  blocks  and  in 
no  way  will  interfere  with  the  present  facilities  of  transit 
through  the  streets.  Mr.  Chittenden,  president  of  the 
company,  gave  in  detail  an  exposition  of  the  scheme,  but 
the  proposition  which  he  supported  with  arguments  that 
"an  adequate  rapid  transit  railroad  in  the  streets,  avenues 
and  boulevards  would  be  more  expensive  than  a  railroad  of 
equal  capacity  over  a  purchased  right  of  way"  was  a 
surprise  to  the  comraiEsioners.  Mr.  Chittenden  estimated 
the  cost  of  a  viaduct  railway  for  four  tracks  from  the 
Battery  to  King's  Bridge  would  be  $109,700,000, 

The   lioard   of    Electrical   Control   in    some    way    has 


managed  to  get  together  its  crippled  forces  again  and  at 
the  meeting  held  yesterday  the  three  resolutions  proposed 
by  Mayor  Grant  came  up.  The  resolution  requiring  all 
electric  light  and  power  companies  maintaining  house-top 
wires  in  districts  where  there  are  subways  to  have  them  in 
the  subways  within  thirty  days  was  passed.  All  these  wires 
have  been  put  up  without  permission.  The  resolution 
requiring  the  Consolidated  Electric  Subway  company  to 
build  subways  in  all  the  streets  that  are  to  be  repaved  where 
subways  are  required  was  next  adopted.  The  representa- 
tives of  the  electrical  companies  were  notified  to  inform  the 
subway  company  within  one  week  as  to  the  streets  in  which 
they  want- the  subways  built.  When  the  mayor  promised 
the  electrical  men  that  the  subways  would  be  built,  he 
added;  "Don't  come  here  after  the  new  pavements  are 
laid  and  say  that  you  cannot  take  down  your  poles  because 
there  are  no  subways.  There  won't  be  any  tearing  up  of 
streets  to  build  subways  either." 

The  resolution  compelling  all  companies  having  poles  and 
overhead  wires  in  the  district  bounded  by  Third  and  Eighth 
avenues,  Eighth  and  Fifty-ninth  streets,  to  take  them  down 
before  June  1st  was  passed  after  a  discussion.  In  asking 
that  certain  streets  be  excepted  from  this  order  Paul  D. 
Cravath,  counsel  for  the  United  States  Illuminating  com- 
pany, said  that  there  were  no  subways  in  Seventh  avenue 
from  Fourteenth  to  F"orty- second  street;  Fifth  avenue, 
below  Twenty-third  street;  the  east  side  of  Third  avenue, 
from  Eighth  to  Fourteenth  street,  and  Clinton  place. 
University  place,  and  Ninth  street.  Ex  Judge  Kelly  of 
the  East  River  Electric  Light  company  made  the  same 
request. 

President  Cutler  of  the  Metropolitan  Telegraph  & 
Telephone  company  asked  if  the  resolutions  would  affect 
the  distributing  poles  of  his  company.  The  mayor  said 
that  the  resolution  was  intended  to  rid  the  streets  of  all 
poles  and  overhead  wires.  He  advised  the  use  of  house- 
tops for  distributing  purposes.  Mr.  Cutler  said  that  some- 
times the  people  would  not  let  them  use  the  housetops, 

"Then  let  them  do  without  the  telephones,"  said  the 
mayor.  "Those  people  who  won't  have  wires  on  their 
roofs  can't  have  poles  in  the  streets  for  their  especial  accom- 
modation." The  resolution  was  passed  without  any  excep- 
tions being  made. 

The  fight  for  the  trolley  system  in  the  annexed  district 
has  come  before  the  railroad  commissioners,  and  the  counsel 
for  the  property  owners  claims  that  enough  have  withdrawn 
their  consent  to  throw  the  majority  against  the  railroad 
company  seeking  to  introduce  the  system.  The  commis- 
sioners decided  to  hold  the  case  open  for  one  week  to  give 
each  side  an  opportunity  to  examine  each  other's  papers. 

The  meeting  of  the  American  Institute  of  Electrical 
Engineers  was  attended  by  over  two  hundred  members  on 
Tuesday  evening,  ihe  24th  inst.  O.  T,  Crosby's  paper  on 
the  high  speed  attainable  in  electric  railways  excited  the 
deepest  interest. 

The  "rapid  transit  dinner"  Thursday  evening  brought 
together  one  of  the  finest  gatherings  ever  seen  at  the 
Electric  club.  The  selection  of  speakers  who  presented 
their  views  00  the  subject  of  rapid  transit  was  admirable. 

James  H.  Manson  of  Brooklyn  gave  an  interesting 
address  before  the  Epworth  League  recently  and  illustrated 
his  remarks  with  experiments  which  greatly  pleased  his 
audience. 

W.   H.  T. 

San   Francisco,  Gal. 

San  Francisco, Cal.,  Feb. 25. — The  last  three  weeks  have 
witnessed  quite  a  struggle  between  the  friends  and  oppo- 
nents of  electric  street  railways,  the  scene  of  battle  being 
the  halls  of  the  California  state  legislature  at  Sacramento. 
Hitherto,  electric  railway  corporations  have  had  no  legal 
existence,  to  which  perhaps  is  largely  due,  the  fact  that 
there  are  but  three  such  roads  in  operation  in  this  state. 
Now,  however,  if  the  measure  that  has  passed  is  supported, 
electric  roads  will  be  on  the  same  level,  legally  speaking,  as 
horse,  cable  or  steam  reads.  As  originally  introduced  the 
bill  permitted  the  use  of  electric  railways  only  in  cities  and 
towns  having  a  population  less  than  250,000.  This  exclu- 
ded San  Francisco,  and  the  belief  is  prevalent  that  the  bill 
was  thus  framed  in  the  interest  of  cable  roads.  The  Omni- 
bus Cable  Railway  company  of  Sao  Francisco,  is  exceed- 
ingly anxious  that  its  Howard  street  cable  line  shall  not  be 
paralleled  by  electric  roads  on  Mission  and  Folsom  streets 
where  car  lines  are  now  maintained  from  the  ferries  to 
Thirty-second  street.  An  effort  was  also  made  to  defeat 
the  proposed  overhead  road  between  Berkeley  and  Oakland. 
The  controversy  growing  out  of  the  introduction  of  these 
bills  led  to  bitter  personalities  and  grave  charges  of  ''bood- 
ling"  were  freely  exchanged. 

The  San  Francisco  C/nom'c/e  fell  in  line  with  the  cable 
interests  and  reprinted  in  full  the  tirade  against  overhead 
wires  that  appeared  originally  in  the  New  York  Times. 
The  friends  of  the  advancement  were  triumphant,  however, 
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for  the  amended  bill  as  finally  passed  in  the  assembly 
makes  electric  railways  legal  corporations  in  San  Francisco 
as  well  as  in  other  cities.  The  electric  bill,  as  it  was  called 
attracted  a  great  deal  of  interest,  owing  to  the  desire  of  the 
public  for  more  electric  roads,  and  to  the  charge  made  that 
the  measure  was  being  fought  by  boodle. 

The  senate  also  adopted  the  electric  street  railway  bills. 
An  ineffectual  effort  was  made  to  exclude  San  Francisco 
from  the  benefits  of  the  measure.  The  bills  now  go  to  the 
governor  and  if  approved,  as  it  is  believed  they  will  be,  the 
fight  of  the  San  Francisco  cable  interests  against  electric 
street  railways  will  doubtless  be  taken  into  the  Board  of 
Supervisors  of  this  city. 

Until  within  the  past  year  San  Francisco  has  been  fur- 
ther behind  in  the  procession  of  electrical  progress  than 
many  Oregon  or  Washington  towns  having  less  than  one 
hundredth  of  her  population.  With  the  exception  of  not 
more  than  a  dozen  isolated  incandescent  plants  and  proba- 
bly 500  other  incandescent  lights  supplied  to  two  consum- 
ers by  a  central  station,  the  metropolis  of  the  Pacific  Coast 
had  only  arc  lights,  until  last  year.  As  to  motors,  every- 
thing is  constant  current,  and  it  is  quite  probable  there  is 
not  a  single  constant  potential  motor  in  commercial  use  in- 
San  Francisco.  In  fact,  with  the  exception  of  two  small 
machines  no  central  station  circuit  exists  in  San  Francisco 
from  which  constant  potential  motors  may  be  run. 

There  are  two  electric  lighting  concerns  in  this  city. 
The  older  of  these,  the  California  Electric  light  company. 
was  established  ten  or  twelve  years  ago,  and  until  about 
1889.  it  held  the  field  without  a  rival.  Two  years  ago, 
however,  the  Electrical  Improvement  company  applied  to 
the  Board  of  Supervisors  for  a  franchise,  but  did  not  get  it. 
About  that  time,  though,  the  State  Board  of  Harbor  Com- 
missioners which  has  control  of  the  water  front  of  San 
Francisco,  advertised  for  bids  for  lighting  sections  of  ihe 
sea-wall.  The  old  company  permitted  the  new  one  to  un- 
der-bid it,  so  the  story  goes,  and  the  contract  was  awarded 
to  the  Improvement  company.  The  holding  of  an  electric 
lighting  contract  with  Harbor  Commissioners,  carries  with 
it  the  privilege  of  erecting  poles  along  the  water  front  of 
the  city,  so  the  Improvement  company  secured  the  foothold 
that  the  supervisors  refused  to  grant,  A  small  corrugated 
iron  station  was  erected  down  on  the  water  front,  a  couple 
of  Wood  arc  machines  with  n-^cessary  steam  power  placed 
in  it,  and  the  new  company  entered  upon  the  fulfillment 
of  its  contract  with  the  Harbor  Commissioners.  Soon  the 
Wood  arc  lamp  began  to  make  its  appearance  in  business 
places  along  East  street  and  housetop  wires  began  to  reach 
out  up  town  in  violation  of  a  city  ordinance  prohibiting 
such  construction.  Then  a  suit  was  brought  by  the  Chief 
of  the  Fire  Department  on  behalf  of  the  city  against  the 
Improvement  company  for  violation  of  the  ordinance  but 
the  company  was  victorious,  and  in  the  early  part  of  last 
year  the  Improvement  company's  lamps  had  worked  their 
way  up  as  far  as  Kearney  street.  Business  then  grew  rap- 
idly and  now  the  little  water  front  station  is  worked  to  its 
full  capacity,  or  that  of  four  Wood  arc  dynamos  and  one 
Slattery  1,000  light  alternator.  At  last  year's  election,  the 
political  complexion  of  the  Board  of  Supervisors  was  chang- 
ed and  now  the  Improvement  company  hopes  that  the  new 
board  will  grant  it  a  franchise,  in  which  event,  more  mon- 
ey will  be  put  into  the  concern  and  its  station  be  rebuilt 
and  equipped  in  a  first  class  manner. 

Meanwhile,  the  California  Electric  Light  company  has 
been  enlarging  its  plant  and  improving  its  service  and  mak- 
ing friends  and  business  on  all  sides,  until  now  its  two  sta- 
tions and  plant  are  such  that  the  managers  of  the  concern, 
have  every  reason  to  feel  proud  of  their  work. 

A  1000  light  Slattery  alternating  incande£cent  plant  is 
being  placed  in  Los  Gatos.  Santa  Clara  county.  Cal  ,for  the 
Los  Gatos  Electric  Light  company.  The  Electric  Im- 
provement company  of  San  Francisco,  Western  agent  for 
the  Fort  Wayne  Electric  Electric  Light  company  has  the 
contract. 

The  Pacific  Coast  District  office  of  the  l-'dison  General 
Electric  company  finished  the  installation  of  a  ten  car 
electric  road  at  Sacramento  last  week.  The  road  is  now 
running  smoothly. 

Work  has  been  commenced  on  the  big  t:onlract  held  by 
the  Thomson-Houston  ccmpany,  for  placing  the  lighting 
and  power  plants  at  Mare  Island  Navy  ^'ard  for  ihc  gov- 
ernment. 

The  installation  of  an  800  light  central  station  in  Willows, 
Colusa  county,  Cal,,  has  just  been  completed  by  the  Edi- 
son General  lilectric  company. 

A  bill  has  been  introduced  in  the  slate  legislature 
making  telegraph  companies  common  carriers,  and  fixing 
their  liabilities  as  such.  The  measure  passed  the  assembly 
on  Thursday  by  a  constitutional  majority  of  one  ballot,  but 
notice  of  a  reconsideration  of  the  vote  was  given.  The 
matter  will  come  up  again  early  next  week,  S.  F, 


Indianapolis,  Ind. 

•  Indianapolis,  Ind.,  Feb.  26. — A  bill  has  been  intro- 
duced in  the  Indiana  state  senate  making  telegraph  com- 
panies liable  to  a  penalty  of  .^100  if  a  message  is  not  sent 
in  the  order  filed,  also  a  penalty  of  $100  in  case  a  message 
fails  to  reach  its  destination,  or  is  delayed  so  it  fails  to 
serve  the  purpose  intended.  The  proposed  measure  is  the 
same  as  the  law  repealed  by  the  legislature  of  JSS5. 

The  postoffice  building  is  now  lighted  throughout  by 
electricity,  incandescent  lights  inside  and  arc  lights  out 
side  on  Pennsylvania  street  and  Market  street.  The  cur- 
rent is  furnished  from  a  clothing  store  plant  just  across 
the  street.  The  Fort  Wayne  Jenney  company's  machines 
are  used. 

Quite  a  fight  is  on  in  the  legislature  over  the  bill  to  allow 
suburban  lines  to  use  the  tracks  of  an  existing  company  to 
reach  the  business  portion  of  a  city.  The  people  of  Irving- 
ton,  Broad  Ripple  and  Greenwood  are  interested  in  rapid 
transit  to  this  city,  while  the  Citizens'  Street  Railway  com- 
pany is  doing  all  in  its  power  to  defeat  the  bill.  The  in- 
dications are  if  the  bill  is  passed,  it  will  be  so  amended  that 
it  will  be  practically  useless. 

The  new  storage  battery  cars  are  in  use  on  the  line  be- 
tween this  city  and  Irvington,  and  appear  to  be  giving 
satisfaction.  M. 

Milwaukee.  Wis. 

Milwaukee,  Feb.  2S. — An  engineer  has  been  looking 
over  the  right  of  way  of  the  Pfister  Railway  company  with 
a  view  of  preparing  specifications  and  mikiuj;'  estimates  of 
the  cost  of  building  the  lines.  It  is  understood  that  the 
work  will  go  ahead  without  unnecessary  delay. 

One  of  the  bills  submitted  to  the  Wisconsin  legislature 
provides  that  the  Wisconsin  Telephone  company  shall  not 
put  telephones  in  disreputable  houses.  The  telephone 
people  assert  that  such  a  law  would  be  unfair  because  it 
would  presuppose  a  knowledge  on  their  part  of  what  are 
disreputable  places. 

The  \'illard  syndicate  has  received  permission  from  the 
government  to  build  its  National  avenue  line  into  the 
Soldiers' Home  grounds.  The  syndicate  is  also  credited 
with  the  intention  of  building  a  line  to  Schwartzburg,  two 
miles  and  a  half  northwest  of  the  city. 

A  bill  to  increase  the  percentage  of  state  tax  that  the 
Wisconsin  Telephone  company  pays  has  been  introduced 
in  the  legislature. 

It  is  settled  that  A.  W.  Lynn,  who  was  to  have  been 
transferred  to  Chicago,  will  remain  as  manager  of  the 
Cream  Ciiy  Railway,  and  it  is  likely  that  the  Milwaukee 
City  Railway  will  also  bs  placed  under  his  charge.       C. 


THE    ELECTRIC  LIGHT. 

Jackson,  Tcnn,,  has  issued  bonds  for  an  electric  light- 
ing plant. 

Martinsville,  \a.,  citizens  are  talking  of  lighting  the 
town  by  electricity. 

It  is  reported  that  the  city  of  Clarksdale,  Miss.,  will  put 
in  an  electric  light  plant. 

The  city  of  Troy.  Ala.,  hu5  entered  into  a  contract  for 
the  erection  of  an  electric  light  plant. 

At  Salisbury,  N.  C,  the  (_ias  and  Electric  company  will 
probably  erect  a  new  electric  light  plant. 

Electric  lighting  will  forma  portion  of  the  business  of  the 
new  Mining  and  Improvement  company  of  lientonville, 
Va. 

At  the  annual  meeting  of  the  Louisiana  Electric  Light 
company  the  following  diredois  were  elected:  Hrainard  Kori- 
son.  Jos.  Simon,  R.  T.  McDonald,  Jno  Nelson,  M  J. 
Hart.  A.  A.  Woods  and  S.  J.  Hart,  'i'he  ofificers  for  the 
coming  year  are:  president  lirainard  Korison,  vice-presi- 
dent, Jos  Simon,  secretary  and  treasurer,  V.    S.  Neusladt. 

The  X'incenncs,  Ind,,  Electric  Light  and  Power  com- 
pany held  its  sixth  annual  meeting  on  Feb.  26.  The  elec- 
tion of  directors  resulted  in  the  choice  of  Hiram  A. 
Foulks,  Gerard  Keiter.  Charles  Bicrhous,  John  B. 
La  I'lante  and  Royal  E.  Purcell.  The  last  two  gentle- 
men are  new  directors,  replacing  J.  T.  Mcjinsey  and  J. 
D,  La  Croix,  retired.  Charles  Bierhous  was  elected  presi- 
dent, II.  W.  Erund  secretary  and  general  manager,  and 
H.  A.  Foulks,  treasurer. 


THE  ELECTRIC  MOTOR. 

A  contract  has  been  awardcil  to  the  Thomson- 1 1  ous* 
ton  Electric  company  to  build  and  equip  five  miles  of 
an  electric  street  car  line  in  Clinton,  la,,  for  the  State 
Electric  company,  to  be  completed  by  June  ist. 

Judge  Kinne of  Ann  Arbor,  Mich.,  has  handed  down  a 
decision  in  the  case  of  Elizabeth  Kaffcnspergcr  and  others 
against  the  Ann  Arbor  street  railway  company  in  which 
the  court  holds,  that,  so  far  as  the  rights  of  abutting  prop- 
erly owners  arc  concerned,  there  is  no  legal  distinction  be- 
tween animal  and  mechanical  power  for  street  laitways. 
He  says  that  "in  the  present  state  of  electric  art  poles  and 
wires  arc  essential  elements  in  Ihc  system  of  electric  nuL 
ways,"  and  that  ''private  convenience  and  interests  must 
sometimes  yield  to  public  good."  The  case  of  telegraph 
and  telephone  poles  is  different,   as  their  employment  is 


"foreign  to  the  natural  and  legitimate  use  of  public  high- 
ways. They  do  not  assist  or  facilitate  passenger  traffic, 
and  may  be  deemed  increased  burdens  and  servitudes." 

The  Westinghouse  company  has  been  awarded  a  con- 
tract to  change  the  present  motive  power  of  the  Riverside 
&  Highland  Park  railway  at  Sioux  City,  la.,  from  steam  to 
electricity.  The  contract  also  includes  two  miles  of  new 
line.  The  cars  are  to  be  supplied  with  two  2c-horse- 
power  motors  each. 

The  Winston  Electric  Light  and  Motive  Power  com- 
pany and  the  Winston-Salem  Street  Railway  company  of 
Winston,  N.  C,  have  consolida'ed  under  the  name  of 
the  Winston-Salem  Railway  and  Electric  company  wiih  J. 
H.  McClement,  president;  E.  L.  Hawks,  vice-president, 
and  W.  H.  Mason,  secretary. 

An  underground  electric  railway  from  London  to  Ham- 
mersmith is  projected.  It  is  proposed  to  construct  two 
iron-lined  tunnels — one  for  the  up  traffic  and  another  for 
the  down  traffic.  One  track  will  be  laid  in  each  of  the 
tunnels.  The  distance  to  be  traversed  is  about  six  miles, 
and  there  are  to  hz  14,  stations,  including  terminals.  First 
and  second  class  carriages  are  proposed. 

The  Day  Railway  Construction  company  has  been  in- 
corporated at  Chicago;  capital  stock,  J^io,ooo,ooo;  to  con- 
struct and  contract  for  the  construction  of  surface  and  ele 
vated  railways,  and  to  construct  and  contract  for  the  con- 
struction of  subterranean  railways,  including  rolling 
stock,  motive  power,  and  other  appliances  constitut- 
ing a  complete  railway  equipment;  incorporators, 
St.  John  V.  Day,  Edwin  F.  Getchell  and  Willard  T. 
Block. 

New  plants  or  extensions  of  electric  railways  are  con- 
templated in  the  following  named  places:  Mobile,  Ala  ; 
Clinton,  Mass.;  Augusta,  Me.;  the  Lynn,  Mass.,  Belt 
Line  Street  railway;  the  Multnomah  Street  railway,  Port- 
land, Ore.;  Covington.  Ky. ;  between  Graham  and  Euck- 
ington,  N.  C;  the  LTniversity  Park  railway  and  Electric 
company.  Denver,  Colo.;  the  City  railway,  Elgin.  III. 
the  Globe  Street  railway,  Fall  River,  Mass.;  Vernon, 
Tex.;  the  Valley  Street  Electric  railway,  Seattle.  Wash.; 
Buffalo,  N.  V. 

The  formation  is  announced  of  the  Standard  Electric 
company  at  Chicago;  capital  stock,  $100,000;  for  the 
manufacture  of  electric  light,  motor  and  other  machinery, 
cars,  vehicles,  eel's,  batteries,  accumulators  and  other  ap- 
pliances, to  establish  a:dcp:rate  electric  light  andpowir 
plants  and  stations,  to  equip  and  operate  cars,  conveyors, 
and  other  lines  of  communication  and  to  do  any  business 
to  which  the  application  of  electricity,  steam  or  gas  may 
be  adapted;  incorporators.  William  A.  Conover,  Francis  E. 
Charnley,  and  Frederick  M.  Clocke. 

During  the  present  year,  it  is  said,  the  first  elevated 
electric  railway  in  England  will  be  opened  at  Liverpool. 
It  will  be  a  dock  line,  seven  miles  in  length,  and  the  total 
cost  of  construction  is  estimated  to  be  ^"348,700.  This 
railway  will  consist  of  a  double  line,  for  passenger  traftic 
only,  and  will  extend  from  I-'ort  Rojid.  Seaforth,  to  the 
Harrington  Dock.  The  tracks  are  carried  on  a  wrought 
iron  viaduct.  Stations  will  be  eFected  every  half  mile  in 
the  thickly  populated  districts.  A  traffic  of  5,000,000  pas- 
sengers is  expected  for  the  first  year.  The  exact  system 
of  electric  propulsion  to  be  used  has  not  yet  been  deter- 
mined. 

.^.t  the  last  meeting  of  the  Harvard  University  Electric 
club,  Feb.  20th,  the  members  enjoyed  a  very  interesting 
lecture  by  Lieut.  Gaboon  of  the  Thomson-Houston  com- 
pany. He  described  the  slow  speed  railway  motor  which 
ihe  company  has  just  introduced.  A  number  of  interest- 
ing facts  were  given,  showing  the  skill  and  care  with  which 
the  various  parts  have  been  designed.  A  car  equipped 
with  the  new  motor  was  loaded  with  three  tons  of  gravel 
and  started  up  a  grade  of  at  least  13  per  cent,  on  a  radius 
of  about  50  ft.  The  amperes  ran  as  high  as  146,  but  the 
motor  tuggeil  up  the  car  successfully.  Comparisons  be- 
tween the  new  and  old  types  show,  it  is  stated,  that  the 
former  requires  10  per  cent,  less  current  to  do  a  given 
work.  The  large  size  of  the  armature  prevents  the  jerk 
given  when  the  car  is  started. 

The  Dubuque  Street  Railway  company  is  so  well 
pleased  with  the  running  of  the  experimental  storage  bat- 
tery car  operated  on  the  Edco  system,  and  which  has  been 
running  in  ref^ulnr  daily  service  since  last  August,  that  it 
has  concluded  to  order  from  the  Accumulator  company 
three  additional  cars  of  the  same  kind;  delivery  is  to  be 
made  in  April.  This  will  make  nine  Edco  cars  which  the 
Dubuque  company  will  have  in  operation,  the  first  six  of 
which  are  about  ready  for  delivery  and  will  be  installed  in 
March  The  Accumulator  company  will  rent  to  the  Eck- 
ington  is:  Soldiers'  Home  Railway  company  two  Edco  cars, 
which  arc  about  ready  for  delivery,  and  which  arc  to  be 
operated  upon  the  G  street  branch  of  that  road  between 
the  Treasury  Department  and  the  Pension  Gflice,  and 
thence  to  corner  of  New  \'ork  avenue  and  h'ifth  street. 
The  six  new  Edco  cars  recently  contracted  for  will  not  be 
ready  for  delivery  till  May  or  fune. 


Miscellaneous  Notes. 

The  Baltimore  Electric  Rcfiningcompany  has  been  incor- 
porated, with  a  capital  of  $500,000,  for  the  purpose  of  do- 
ing a  general  metallic  manufacturing  business  and  forwash- 
ing  and  smelting  ores  by  electricity-  It  is  said  that  the 
plant  will  cost  $200  uoo,  The  company  has  secured  a  site 
at  Canton,  Md.,  for  its  works. 

A  letter  from  London  says:  I.  I.  Murphy,  son  of  Co.. 
T.  J.  Murphy  of  Hrooklyu,  is  over  here  making  arrange 
mcnts  for  a  uni(|ue  tour  ;iround  the  world.  Me  will  leave 
New  York  about  the  middle  of  .April  in  a  27-foot  Ameii- 
can  life  saving  yacht,  and  will  visit  all  the  principal  ports 
of  the  British  Isles,  France,  Spain,  ihc  Italian   peninsula, 
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and  the  coast  towns  of  the  Mediterranean,  thence  across 
the  Black  Sea  to  Odessa  and  through  the  Suez  Canal  and 
Indian  Ocean  to  China  and  Japan  and  across  the  Pacific  to 
San  Francisco.  Murphy  wilt  take  with  him  one  of  Edison's 
phonographs  and  several  hundred  cylinders,  and  he  intends 
to  transfer  to  wax  the  voices  of  various  peoples  he  will  visit, 
particularly  those  of, savages.  He  will  also  stop  at  Pic- 
eairn  Island  to  bring  back  with  hin)  in  a  phonograph  the 
story  of  the  mutineers  of  the  Bounty  as  related  by  their  de- 
scendants. He  intends  to  complete  his  journey  in  time  for 
the  World's  Fair  in  Chicago,  where  his  boat  and  phono- 
graphic records  will  be  exhibited.  Only  two  sailors  will  ac- 
company him  on  the  cruise. 


Personal  Mention. 

A.  B.  Gould,  general  manager  and  treasurer  of  the  Siou.K 
City,  la.,  A.  D.  T.  company,  was  in  Chicago  last  week. 

L.  W.  Collins  has  been  appointed  manager  of  the 
\Vestern  department  of  ihe  Electrical  Reviexv.  Mr.  Col- 
lins has  a  wide  acquaintance  in  the  electrical  fraternity. 
He  was  formeily  manager  of  the  Chicago  Electric  club. 


Business  Mention. 


The  Pittsburgh  Sheet  Metal  Tool  company  will  here- 
after be  known  as  theH.  H.  Hipwell  Manufacturing  com- 
pany. 

The  Card  Electric  Motor  &  Dynamo  company  of  Cin- 
cinnati, has  shipped  a  six-horse  power  arc  motor  to  St. 
Louis. 

Frederic  L.  Merrill  will  represent  the  Consolidated 
Electric  Storage  company  in  Chicago.  His  office  is  565 
Rookery. 

The  branch  office  of  the  India  Rubber  Gutta 
Percha  Insulating  company  is  now  located  at  315  Madi- 
son avenue,  corner  Forty-second  street.  New  York  city. 

Thomas  L.  Townsend,  representing  the  Partrick  &  Car- 
ter company  of  Philadelphia,  will  make  an  extended  Irip  in 
the  interest  of  his  company,  He  will  place  several  new 
specialties  on  the  market. 

W.  R  Mason  of  the  Electric  Merchandise  company  an- 
nounces an  unusually  bright  outlook  for  the  season  in  street 
railway  construction.  lie  says  every  department  is  crowd- 
ed with  business  and  that  several  large  orders  have  already 
been  placed  with  his  company. 

The  Hazelton  Tripod  Boiler  company,  Chicago,  has  is- 
sued a  new  and  attractive  catalogue,  containing  descrip- 
tions of  the  Hazelton  tripod  builer,  the  Hazelton  purifier 
and  the  Hazelton  vacuum  heater,  with  records  of  tests  and 
flattering  letters  of  recommendation. 

In  order  to  better  supply  its  Western  trade  the  A.  W. 
Harris  Oil  company  of  Providence,  R.  I.,  has  opened  an 
office  at  55  South  Canal  street,  Chicago.  This  company 
is  making  a  special  effort  to  supply  electric  light  stations 
with  valve  and  dynamo  oils.  E.  P.  Allis  is  the  Mil- 
waukee representative  of  the  company. 

The  Great  Western  Electric  Supply  company,  Chicago, 
111.,  has  been  rushed  with  orders  since  it  reduced  its  prices 
on  lamps,  and  it  has  been  necessary  to  run  the  factory  night 
and  day  for  the  last  week.  It  has  not  been  able  to  fill 
orders  fast  enough,  but  it  is  now  prepared  to  handle  orders 
promptly,  as  new  machinery  has  been  added,  and  the 
facilities  have  been  about  doubled. 

The  Electrical  Supply  company,  Chicago,  has  just 
brought  out  a  new  device  called  a  "toggle  bolt,"  which 
overcomes  the  difficulties  heretofore  experienced  in  attach- 
ing to  brick  or  stone  walls,  tiles,  etc.  A  hole  is  drilled  in 
the  wall,  the  bolt  inserted,  and  the  action  of  a  free  cross- 
arm  prevents  its  withdrawal.  These  "toggle  bolts"  will  be 
of  great  service  in  many  places  where  it  has  been  difficult 
to  wire  securely. 

The  Electric  Merchandise  company,  Chicago,  hereafter 
will  handle  the  girder  lails,  tram  rails,  T  rails,  chairs,  tie 
plates,  splice  bars  and  street  railway  equipment  of  the 
Tramway  Kail  company  of  Pittsburgh,  Pa..  The  compa- 
ny has  just  issued  apreliminary  catalogue  of  these  special- 
ties. It  announces  that  it  is  not  the  intention  to  experi- 
ment, nor  to  revolutionize  present  methods,  but  to  follow 
well  established  principles,  making  all  equipment  strong 
and  durable. 

Parker  &  Hyde  of  Milwaukee  have  issued  a  new  edi- 
tion of  "Telephone  Troubles  and  How  to  Find  Them,"  con- 
taining diagrams  of  bells,  hand  telephones  and  micro- 
phones, connected  up  for  use.  In  addition,  the  book  con- 
tains valuable  information  as  to  the  cost  of  building  private 
lines,  etc.  A  wire  table,  giving  weights  and  resistance  of 
wire  per  mile,  is  an  additional  feature.  The  book  is  sub- 
stantially bound  with  flexible  covers  for  pocket  use.  The 
book  is  highly  recommended  by  practical  telephone  mana- 
gers. 

A  new  corporation,  known  as  the  Trans-Missouri  Elec- 
trical Construction  &  Heating  company  has  been  organ- 
ized at  Lincoln,  Neb.,  having  for  its  object  the  construc- 
tion of  railway  and  lighting  plants  anti  the  supplying  of 
heat  and  power.  This  field  would  see^n  to  be  a  most 
promising  one,  and  the  favorable  auspices  under  which 
this  company  makes  its  start  ought  to  insure  success. 
The  following  officers  have  been  elected:  President, 
G,  W.  lOnslow  ;  secretary  and  treasurer.  G.  W.  Hartman ; 
general  manager  and  electrician,  I*'.  J.  Pearson. 

The  T*age  Belting  company  of  Concord,  N.  IL,  manu- 
facture in  their  extensive  works  all  the  slaple  grades  of 
leather  belting,  making  specialties  of  wide  main  belts, 
parlicularly  for  electric  plants,  and  also  of  a  special  grade 
of  single  belting,  which  ihcy  call  the  crown  extra.  During 
ihe  past  year  they  have  addtd  lo  their  specialties  for 
electric  work,  their  Acme  Link  Belt,  of  which  they  have 
^old  a  large  number,  with  the  very  best  results.     They  also 


report  large  and  increasing  sales  in  their  dynamo  double 
flat  belt  for  driving  dynsmos. 

This  establishment  now  has  stores  in  New  York,  Boston," 
Chicago  and  Sin  Francisco,  having  recently  opened  at  No. 
16  Dey  street,  N.  Y.,  where  they  have  a  complete  stock  of 
staple  and  special  grades  of  belting,  including  lace  leather, 
both  raw  hide  and  tanned.  Among  the  establishments 
recently  fiited  up  by  them  with  belting  are  the  following: 
Ducey  ^  Backus  Lumber  company-  Brandon,  N.  Y.;  Star 
Thread  company,  Athens,  Ga.;  Eagle  Lock  company, 
Terryville,  Conn.;  Lebanon  Building  &  Power  company, 
Lebanon,  N.  H. ;  Geo.  G.Page  Box  company,  Cambridge- 
port,  Mass. :  Sanford  Mills,  Sanford,  Me. ;  Amesbury 
Electric  Light  &  Power  company,  Amesbury,  Mass.;  W. 
F.  Swords  Lumber  company.  Bridgeport,  Conn.;  S.  O. 
Cummins.  Bellaire.  Ohio.  They  have  also  shipped  Acme 
Link  Bells  to  the  Warren,  Pa.,  Electric  Light  company, 
the  Wheeling,  W,  Ya.,  Steel  Works,  and  many  others. 

The  Engineering  Equipment  company,  organized  e^rly 
in  February,  has  located  temporarily  at  73  Cortlandt 
street,  New  York.  After  April  ist,  they  will  be  in  the  new 
Central  building,  Liberty,  West  and  Washington  streets. 
The  following  gentlemen  and  others,  are  actively  interested 
in  this  new  enterprise:  F.  A.  Magee,  IM.  E.  engineer;  F. 
L.  Ferine,  general  manager;  A.  L.  Tinker,  secretary  and 
treasurer.  The  company  are  contractors  for  steam  and 
electric  equipment  materials.  They  represent  the  Under- 
wood Manufacturing  company  of  Tolland,  Conn.,  makers 
of  cotton-leather  belts,  and  other  specialties  in  the  belting 
line,  and  are  sole  agents  for  the  patent  indurated  fibre  pipe 
used  in  electrical  subway  work  and  for  other  purposes. 
The  Engineering  Equipment  company  also  represent  Cor- 
liss and  high  speed  engines,  horizontal  and  vertical  boilers, 
wooden  and  iron  poles,  line  materials,  wire  and  cables, 
underground  conduits,  cars  and  trucks,  iron  roofs  and 
cranes.  It  is  the  purpose  of  this  company  to  furnish  equip- 
ment materials  of  the  best  class  at  figures  which  will  be 
attractive  to  intending  purchasers,  especially  to  those  who 
desire  to  place  large  orders  in  safe,  reliable  hands  and 
under  conditions  that  will  insure  the  exercis*  of  sound 
judgment  by  experienced  engineers. 


Electrical  Patents. 

Issued  February  24,  1S91. 

446,846.     Thermostat.     Adolph  M.  Barron,   Kansas  City, 
Mo. 

446,864.     Electric    Motor.     Ludwig  Gutmann,  Pittsburg, 
Pa. 

The  invention  consists  in  using  alternating  or  inter- 
mittent electric  currents  in  the  field  magnet  coils  of  the 
motor,  whose  several  cores  are  suitably  subdivided  to 
prevent  heating,  energizing  the  same,  creating  a  mag- 
netic field  which  by  induction  acts  on  one  or  more 
close  circuited  ring  windings  of  the  open  or  closed 
type,  and  generating  in  a  single  winding  of  the  arma- 
ture secondary  currents  differing  in  quantity  and  lag 
from  one  another  by  the  external  application  of  one  or 
more  short  .circuiting  brushes. 

446,871.     Binding-Post.      Charles   A.    Lieb,  New  York, 
N.  Y. 

446,873.     Machine  for  Molding   Separator-Plugs  for  Bat- 
tery Elements.     Albert  F.  Madden,  Newark,  N.  J. 

446.895.     Fuse   Block.      Albert    P.    Seymour,    Syracuse, 
N.  Y. 

446,902.     Automatic  Cut  Out.     Jacob  P.  Tirrell,   Boston, 
Mass. 

446,907.     Indicator   for    Elevators,       Edward    Whitlock, 
Richmond,  Va. 

446,917.      Electric    Railway  Signal.      Earl   T.    Harvey, 
Chicago,  111. 

The  object  of  this  invention  is  to  provide  an  electric 
signaling  arrangement  for  railway  trains,  whereby  the 
engineer  receives  an  O.  K.  signal  at  different  or  pre- 
determined points  along  the  line  of  the  road,  the  road 
being  divided  up  into  sections,  each  section  having  an 
independent  circuit. 
Claim  one  is: 

"In  an  electric  signal  for  railways  wherein  the  road 
is  divided  into  independent  electric-signal  stations, 
the  combination,  with  the  track-rails  at  one  end  of  a 
section,  of  the  battery-wires  connected  to  the  broken 
and  insulated  ends  of  said  rails,  the  circuit-wires  con- 
nected to  the  rails  at  the  opposite  end  of  the  section, 
and  returning  to  the  battery  end, and  thecontact  signal- 
plates  located  at  each  end  of  a  section  and  electrically 
connected  to  each  other." 

^46,931.      Trolley  for    Electric    Railways.       Sidney    H. 
Short.  Cleveland,  O. 

We  give  the  second  claim: 

"A  pole-trolley  comprising,  in  combination  with  a 
spring-pressed  pole,  a  contact-roller  with  a  cylindrical 
periphery,  and  ears  or  guards  projecting  beyond  said 
periphery." 

446.966.  Cut-Out.       Stephen    I).    Field,    Stockbridge, 
Mass. 

446.967.  Electric  Time-Lock.   Malon  T.  Flowers,  Spring- 
field, Mo. 

The  last  claim  is; 

In  an  electric  time  lock  the  combination,  with 
a  bolt,  dog  and  time-wheel  arranged  to  operate 
substantially  as  shown,  of  an  electric  motor  for  im- 
parling a  continuous  motion  in  one  direction  to  the 
time-wheel,  and  means  without  the  lock  case  for  com- 
pleting  the  circuit  and  putting  the  motor  in  motion. 
446,974.  Method  of  and  Apparatus  for  Electric  Welding. 
Hermann  Lemp  and  Louis  M.  Schmidt,  Lynn, 
Mass. 

The  invention  relates  to  a  process  of  forming  longi- 
tudinal mclal  joints,  in  which  the  heating  necessary  lo 
obtain  the  joint  is  produced  by  means  of  a  current  of 
electricity,    and    the    welding    or    joining    action    is 


■  obtained  by  force  expended  in  a  direction  practically 
at  right  angles  to  the  length  of  the  pipes  or  pieces  to 
be  joined. 

446,985.  Trolley  Wire  Hanger.  Charles  H.  Macloskie 
and  William  E.  Baker,  Boston,  Mass. 

446,995-  Socket  for  Incandescent  Electric  Lamps.  John 
i  Vl.  Orford,  Bridgeport,  Conn. 

447,016.  Galvanic  Battery.  Martin  W.  Robinson,  Med- 
ford,  ilass. 

447023.  Electric  Heating  Apparatus  Charles  E.  Car- 
penter, Minneapolis,  Minn. 

447,045.  Magneto  Electric  Signal  Device.  Noel  B. 
Ginochio,  New  York,  N.  Y. 

447.058.  Police  Signaling  Apparatus.  Bernice  J.  Noyes, 
Boston,  Mass. 

447.059-  Police  Signaling  Apparatus.  Bernice  J.  Noyes, 
Boston,   Mass. 

Claim  ten  follows; 

"In  a  signal-box,  a  single  circuit-changer  comprising 
two  contact  members  and  a  permanentor  invariable 
controller  consisting  of  contact  devices  to  indicate  the 
box  number,  combined  with  the  number  of  detachable 
controllers,  each  carrying  characteristic  contact  de- 
vices." 

447.060.  Municipal  Signal  Apparatus.  Bernice  J.  Noyes, 
Boston,  Mass. 

Claim  five  reads: 

"In  a  signal-box,  a  multiple-signal  transmitler  hav- 
ing as  a  CO  operative  part  of  it  a  pointer  normally  con- 
cealed by  a  door,  a  hand-operative  actuating  pull  for 
the  transmitter  accessible  when  the  door  is  open,  and 
an  outside  key  which  operates  said  actuating  pull, 
combined  with  a  magneto-electric  generator  operated 
by  the  said  actuating  pull." 

447.061.  Municipal  Signal  Apparatus.  Bernice  J.  Noyes, 
Buston,  i\[ass. 

447,062.^  Signal-Box.  Bernice  J.  Noyes,  Boston,  Mass. 
The  invention  consists  in  the  combination,  with  a 
signal  transmitter,  and  a  key  for  operating  it  adapted 
to  be  inserted  and  withdrawn  from  the  box  containing 
the  transmitter,  of  a  piece  of  material  arranged  to  be 
marked  upon,  embossed  or  impressed  by  the  key. 

447,074.  Non-interference  Fire-Alarm  S'gnal-Box.  Will- 
iam H.  Kirnan,  Brooklyn.  N.  Y. 

The  invention  consists  in  providing  a  non  interfer- 
ing signal  box  operated  by  a  handle, and  provided  with 
a  device  for  preventing  the  operation  of  such  handle 
during  the  transmission  of  a  signal,  such  device  being 
controlled  by  the  magnet  in  the  box  with  a  resetting 
device  operated  by  the  signaling  motor  for  automati- 
cally resetting  such  disabling  device  into  operative  po- 
sition at  the  close  of  the  signal,  so  that  another  signal 
can  be  immediately  transmitted  without  the  necessity 
of  performing  any  additional  operation. 

447.104.  Electric  Welding  Apparatus.  Mark  W.  Dewey, 
Syracuse,  N.  Y. 

Of  the  eleven  claims  the  sixth  is  given: 
"The  combination,  with  an  electric  lap   joint  weld- 
ing apparatus  of  stops  for  limiting  the   length  of   the 
lap." 

447.105.  Independent  Electric  Clock.  Walter  J.  Dudley 
Everett,  Mass. 

447,127.  Vacuum  Core  for  Electrical  Heating  Devices. 
Henry  R.  Butlerfield,  Walerville,  Me. 

447.143.  Electric  Heater.  John  I.  Ashbaugh,  Chatta- 
nooga. Tenn. 

The  invention  consists  in  the  combination  of  the 
solid  center  of  clay  or  other  similar  material,  the  coil 
of  wire  wrapped  closely  around  said  center,  through 
which  coil  passes  the  electric  current,  an  external  me- 
tallic casing  adapted  to  radiate  heat  and  surrounding 
the  said  coil,  and  an  intervening  heat  conducting  en- 
velope between  the  coil  and  the  e.\:ternal  case,  which 
envelope  is  a  non-conductor  of  electricity. 

447,166.  Telegraph  Transmitter.  Samuel  W.  Smith 
New  York,  N.  Y. 

447,177.  Regulator  for  Electric  Circuits.  Thomas  ^L 
Edwards,  New  London,  Conn. 

447.194.  Telephone.  Ernest  J.  P.  Mercadier,  Paris, 
France 

The  third  claim  is; 

"In  a  telephone,  a  diaphragm  supported  at  points 
located  approximately  in  the  nodal  line  or  lines  of  the 
first  harmonic  of  the  said  diaphragm. 

447,195  Annunciator  and  Indicator  System.  |ohn  E.  A. 
Miller,  San  Francisco,  Cal. 

447,198.     Telegraph   Apparatus.     Josiah   A.    Parker,  St. 

Louis,  Mo. 
447,208.     Cross-Over    for    Trolley    Lines.       Sidney    H. 

Short,  Cleveland,  O. 
The  last  claim  is  given: 
A  cross-over  comprising  a   metal  arch  and  alaraina- 

led  wooden  track  piece  secured  to  said  arch   with   the 

bearing  surface  at  the  edge." 
147,215.     Electric   Railway  System.     Charles  j.  Van  De- 

poele,  Lynn,  Mass. 

447,220.  Transmitter-Circuit.  Anthony  C.  White,  Bos- 
ton, Mass. 

447,230.  Current  Controlling  Device  for  Electric  Railway 
Cars.     Jacob  C.  Chamberlain,  New  York,  N.  Y. 

447.255.  Electric-Motor  Mechanism.  Samuel  IC.  Mower, 
New  Haven,  Conn, 

447.256.  Apparatus  (or  Flashing  and  E.xhausting  Incan- 
descent Electric  Lamps.  William  E.  Nickerson.  Cam- 
bridge, and  Adolph  Berrenberg,  Somerville,  Mass. 

447,279.  Secondary  lialtcry.  Stanley  C.  C.  Currie, 
Philadelphia,  Pa.  ^ 

447,283.  Electric  Railway.  Rudolph  M.  Hunter.  Phila- 
delphia, Pa. 
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BtlBSHE  E.  pgTTT.TPg,  Pireddenl.  W.  H.  SawtkE,  aeo'y  and  Electriciao. 

AMEEICAir  ELECTRICAL  WORKS, 

PROVIDENCE,  R.  I. 

Manufacturers  of  Patent  Finished 

ELECTRIC    LIGHT^WIRE, 

{  Magnet  Wire,  Office  and  Annunciator  Wire,  Rubber  Covered 
Wire,  Lead  Encased  Wire,  Telephone  and 
Incandescent  Cords. 

FARADAY  CABLES. 

New  York  Office,  10  Cortlandt  Street, 
Insulation  Guaranteed  Wherever  Used,  Aerial,  Underground  or  Submarine. 


InaletterfromthelNSPECTOEOf  the  Boston  Fire  Underwriters' Union,  under  date  of  March  29, 
1886.  heeays:    "A  Thorouglily  Reliable  and  Desirable  Wire  in  Every  Respect." 

The  rabber  used  in  inBolating  our  wirea  and  cables  le  specially  chemically  prep«ired,  and  [$  guar- 
anteed to  be  walerpi-iof.  and  will  not  deteriorate,  oxidize  or  crack,  and  w  11  retnaln  flexible  in  extreme 
cold  weath-T  and  not  affected  by  heat.  The  Inealation  is  protected  from  mechanical  injnry  by  one  or 
more  braids  and  the  whole  slicked  with  Clark's  Patent  Compoand,  which  Is  water,  oi'.  acid  bnd  io  a 
very  great  es'eot,  firi»-proof  Our  insulation  will  prove  durable  when  all  others  fa'i-  We  are  i-repared 
to  farnleh  single  Wires  of  all  gauges  and  diameter  of  insulation  for  Telegraph,  Telephone  and 
Electric  Llghte  from  stock.     Cables  made  to  order. 

EASTERN  ELECTRIC  CABLE  COMPANY, 

61  and  63  Hampshire  Street,  Boston,  itlass. 

HENRY  A.  CLARE,  General  MaDSger.  HEHBERT  H.  EUSTIS,  Electrician. 


MICA 


AIX  SIZES 
AND 

QI]AI.ITI£S 


For  Electrical  Purposes. 

EUGMEMUNSELL&OO,. 

218  'Water  St.,  New  Tork. 


EliECTRlC 


Turner  Brass  Works 

4  LASALLt  AVI 

Chicago. 


SPECI^tlES 


CHICAGO  ELECTRIC  MFC.  CO., 

73  W.  Jftehsoii  St.,  C'lticttffo.       J.  D.  Clayhom,  yigy. 

Makers  of  all  kinds  of  ELECTRICAL  APPARATUS. 
FINE  INSTRUMENT  REPAIRS.       DEVELOPMENT  OF  NEW  INVENTiONS. 

Vulcanite  Insalsting  Uaterial  In  Sheets,  Bods,  Tabes,  CUTTO  OBDER. 


SYNOVIAL  DYNAMO  OIL. 

Second  to  None.  Free  from  Gum  or  Acids. 


By  rellltertng  can  be  used  contlnaally. 
Write  for  Prices  and  Sample?. 


Adopted  Ijy  the  I  irj^eet  Elt'ctric  Plauls  of  the  West. 

S.  TAUSSIG.  Agent.  45  River  St.,  CHICAGO. 


JAMES  LEFFEL  WATER  WHEELS 


Built    by    THE 


JAMES  LEFFEL  ^  CO. 


UPRIGHT   AND   HORIZONTAL, 

FOR 

Electric,  Mining  and  Manufacturing 


H\i<->;{  (it 
lUtili   an. 


Uirit!  K'tl'M.     Hii^h  i)ur(i'iitago  and  rvon 
1  iimi  piirtcaimiity.     K.|inilly  adjii-lcd  i•^ 
'i    I'lw  |i(M(ln.     LnrKo  minii-cr  of  si/vs  uiid 
S.n.l  l-.rclfB.TiptlVi;  piiiDj.ljl.'t  U' 


THE  JAMES  LEFFEL  &  GO. 


SPRINGFIELD, 
OHIO. 


on  110    LIBERTY   ST.. 
NEW    YORK   CITY. 


WILI.ARDL.  CANDEE,   !„„.,„„..  «,.„„„... 
H.  DURANTCnEEVER,  fBnBlneBB  MsDaicers. 


P.  CAZENOVE  JONKS, 

Manager  of  Factor  Im . 


I'^xj  xPkTi'xiiEi.pa-.A.i'xosa-.A.Xj 


(i.i^iiTi-:i».> 
13    3E»«n:lx.    Ho-«7t7-,    1^e-\pv    TBTox-li. 

INSULATED  WIRES  and  CABLES, 

ELECTRIC  LIGHT,  TELEPHONE  AND  TELEGRAPH, 


A-ON'^ 


TRAOC  mark' 


AUKIAI.,      SIlliSlAUINK       AND      lINnKU- 
OKOIINI)    ITHK. 

Awarded  a  Gold  Modal  at  the  Paris  Exposition. 

Boi.K  MANUFAcrrunKIlfl  op 

Candee  Aerial  Wires. 
Wlanson  Protecting  Tape. 
Okonite  Waterproof  Tape. 

■(II,t^'<:lll'',H:      4!lil<'ii|ci).    IMilliMli'liililii.    Ilnnl Mnii    KriiiK'iHcii.    4'ini'liiiinll, 

4jOiiImv11Iu  Oniulill,  .miiiivuiiollH,  Ml.  liOlitM,  KiiiiHnn<'U.,,  LuiKloii,  Mw.  Alli<;rl(>u. 


CEORGE   CUTTER, 

ELECTRIC  SPECIALTIES, 

333  The  Rookery,  CZ'^xo.^Gto. 


OUTTER'S  • 

COMBINATION 

SHADES. 


•    •    •    • 


'^Nothing  Like  a  Good  Shade. " 


Have  You  Tried  Them? 


I  REPRESENT  Capilallsts  desirlDg  to 
invtst  in  tlie  maiufacture  of  Incan- 
descent Lamps.  "Would  Invest  in  es- 
tablislied  business  or  start  new  cDncern 
Willi  the  right  party.  CorrfspTOdence 
confidettia'.     Address    J.  P.  D,, 

P.  0.  Box,  843,  New  Haven,  Conn. 


WANTED 


A  smart  young  electri- 


and  repair  business,    wiih  some  ttoney. 
Fine  opportunity  to  the  right  person. 
Address  C.  A.  K., 

Care  Westers  Electrician. 


ELECTRIC 


OOTFIT. 


MASON'S  FAMOUS  BATTERIES. 

MEDAL  AWARDED,  American  Institute  Exhibition,  1S91. 
SEND  FOR  ILLUSTRATED  CATALOGUE  B. 

JAMES  H.  MASON,  ^':::Z..    Brooklyn,N.Y. 


H.  H.  HIPWELL  MFG.  CO. 

Maniifiicturere  cf 

Electric  Specialties  of  Every  Variety. 

TOOLS.  DIES,  ETC.. 

m,  301  k  200  Robinson  St.,  ALlElillANV,  PA, 


ELECTRIC         "^^'  Mclaughlin. 

RAII  WAY  ^*^®^^s'  Experience. 

I  IPUT  A  Pioneer  in  the  Businees. 

DnUfCD  Repairs  and  Parts  for  all 
iND  fUWLn.  Systems. 


48,  50  and  52  NORTH  ClilNTON  ST., 

CHICAGO,  ILL. 


PORTABLE  PHOTOMETERS. 

If  you  aie  net  sure  that  your  lamps  are  giving  FULL  CANDLE  POWER  buy  a 

QUEEN  PORTABLE  PHOTOMETER. 

This  Photometer  is  intended  lo  test  lamps  while  IN  USE.     It  is  37>^  inches  long,  and 
.■"ij,'  inctes  square,  and  weighs  1  3  LSS.  COIVIPLETE  with  tripod. 

NO  CENTRAL  STATION  is  complete  without  one  of  these  photometere. 
It  will  pay  for  ilself  In  a  short  time.     Price  complete,  $30. 


Send  for  lllnslrated  Catalogne  l-lj(i  o£  Electrical  Test  InBtrumenta. 

QUEEN  &  CO.,  PHILADELPHIA 


ROOT'S  Water-tube  Boiler. 


ROOT  SECTIONAL  SAFETY  BOILER. 


SAFE.      ECONOIVIICAL.      DURABLE 

.■\M   KXt'ELl.KNT 

Electric  Plant  Boiler. 

Aoptrcl  hy  til"  Electric  Light  Companies  of 
y-^  Detroit,  Sr.  Paul,  CdinnbiiP,  (.Uticfiinatl, 
Ltnievllle,  Jyreev  City,  and  u  creat  many 
oOl  olberR;  also  bv  llio  AriniDi^teD  &  Hime  En- 
plne  Co.,  Proviopiico,  tl  1.;  Ilie  l.yiin  Belt 
I  Inc  Strei't  Ky  t!o,.  Lynn,  Mibb..  imhI  the 
lb   lUHcn-KouHton  Electric  Co.,  Lynn,  Mnai?. 

Abendroth&RootMfg.Co. 

28  Cliff  St ,  New  York. 

DItANClIEB:  BoBlon,  Phlladelplils,  New 
Orleans,  Dallas,  Itochouter,  Cincinnati  and 
C'hlcHco. 


THC  GROGKER-liVHB£:i;<]E:R 


PERFECTED  MOTORS. 

\vvy  nIo«  H|M'ril,  lull  |»»«rr.  |n*i*r«M>l  r«'y;ii- 
lilf  ion,  Coi-iivil  fh'hlH.Irt  liilo  biiHC,  N<*ir-ollint£ 
iH'iiiiiiK'^.  Hrir-miJi'iiiiy;  iMMiriiit-N.  nil  Niir.rH. 
Itolli   iiri-    iiimI     liiviiiiilfN<'4-iil,    Tor    till    pon ci- 

|Mir|>4»NVH. 

AcknowlcilKiiil  l)y  llin  LtMUlliiK  MiiinirarlurliiK  ('imi|>iinli'n  Iti  Im 

THE  MOST  PERFECT  MOTOR  MADE. 

Estimutvs  iiiiri  Plum  FutiiL-^hvti  for  Eli  vtilv  Pcwrr  Equipment. 

Currv.'iiwnilotwti  /iiviti'ii. 

430--432  WEST  UTH  ST.,  NEW  YORK. 
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E.  BKGGOT, 

WHOLESALE  AND  RETAIL  DEALER  IN 

ELECTROLIERS, 

COMBINATION 

GAS  AHD  ILSDTRIC 

FIXTURES. 

ELECTRIC  AND  GAS  GLOBES, 
SHADES,  Etc.,  Etc., 

171  E.  ADAMS  STREET, 
CHICAGO. 


-BBANCH  STORB— 


2134  Michigan  Avenue. 


EDISON  LAMPS  REDUCED  TO  44  GTS. 

16  CANDLE  POWER  LAMPS. 

Lots  of  25  to  150  , .44  cents  each. 

Lots  of  150  to  500 42  cents  each. 

Lots  of  500 40  cents  each. 

Other  sizes  in  proportion.     All  sizes  in  stock,  with  bases 

to  fit  any  make  of  lamps  or  sockets. 

Full  lAne  OKOHITE  WIRES  in  Stock.    Safest  and  best  wire  made. 


Full  lAne  of  Fdison  Sockets  and  Appliances, 


STANDARD  ELECTRICAL  WORKS, 


CINCINNATI, 

OHIO. 


MAP  OF  THE  UNITED  STATES. 
A  large,  handsome  Map  of  the  United  States, 
mounted  and  suitable  for  office  or  home  use, 
is  issued  by  the  Burlington  route.  Copies  will 
be  given  free  wben  it  can  be  done  without  ex- 
pense lor  transmission  ;  or  they  will  be  mailed  to 
any  address  on  receipt  of  six  cents  in  postage  by 
P.  S.  EusTis,  Gen'l  Pass.  Agent  C.  B.  &  Q.  R. 
R..  Chicago,  111. 

Chicago,  Milwaukee   &  St.  Paul  R'y. 

Blectrlc  Lighted  and  Steam  Heated  Veetibnled 

Train?,  with  Wesilngbouee  Air  Slgnsls,  between 

Chicago,  St.  Paul  and  Mlnneapolie,  dsily. 
Electric  Lighted  and  Steam  Heated  VeetibnlPd 

TralriB  betweea  Chicago,  Conncll    BlufEa    and 

Omaha,  daily. 
Through  Veetibnled  HIeeping  Care,  dally,  between 

Chicago,  Batte,  Tacoma,  teattle  and  Portland, 

Ore. 
Solid   Trains   between    Chicago    and   principal 

points  In  Northern  Wlaconein  and  the  Penineula 

of  Michigan. 
Daily  Trains  between  Kt.  Paul,  Mlnneapolia  and 

Kansas  City  via  the  Hedrick  Koute. 
Through  bleepine  C&tb,  dally,  between  St.  Louis, 

at.  i'anl  and  Mioneapolis. 
Tbo  flneet  Dining  Cars  In  the  \Vorld. 
Tne  beet  81  eplng  Cars.     Electric  Reading  Lamps 

in  Bf?ribfl. 
r.,100  milCB  of  road  In  Illinois,  Wleconsin,  North- 
ern    Michigan,     Iowa,     Minnesota,     Mlesourl, 

South  Dakota  and  North  Dakota. 
Everyth'Dg  Flrft-ClesB. 

Flrstf'lflBa  People  patronize  First  C^lasB  Lines. 
Ticket  Agents  everywhere  sell  Tickets  over  the 
Chicago,  Milwaukee  and  St.  Paul  Railway, 


Electric,  Gas  &  Street  Railway 

FINANCIAL  REFERENCE  DIRECTORY 
FOR  1890. 

List  of  all  Central  Electric  Lleht  and  Power 
Stations,  with  Capital  Stock,  Officers,  Systems 
used,  Capacity  and  Number  of  Lights  in  use, 
Steam  Plants,  Day  Circuits,  Kind  of  Wire  and 
Belts  used  and  Klnancial  Htanaing. 

Listof  r\ll  Isolated  Electric  Light  Plante,  with 
Number  and  Kind  of  Lights. 

Listof  all  taas  Companies,  with  Capital  Stock, 
Officers,  Price  of  Gas  and  JFlnancial  Standing,  in- 
cluding all  Gas  Companies  operating  Electric 
Lieht  Plants. 

List  of  all  Street  Railway  Companies,  with 
Capiial  Stock,  Officers,  Miles  of  Track,  Gange, 
Kind  of  Pall.Nnmberof  Cars  and  Hoises,  Motive 
Power,  if  Electric,  Cable  or  Steam,  and  Financial 
Staodlnf;. 

List  of  all  Telephone  Exchanges  and  Liceneed 
Corapanles.  with  Officers  and  Financial  Standing. 

Financial  Standing  of  all  Manufacturers,  Deal- 
ers and  AeenfB  in  the  General  Electrical  World. 

Price  of  all  Public  Llghtine  Contracts,  with 
Number  and  Kind  of  Lights,  Hours  Bnrned,  etc. 

Eules  and   Requirements  of  all  the   Boards  of 
Fire  Underwriters,  Insurance  Compiinlea,  etc. 
HANDSOMELY  PRINTED  AND  BOUND. 

Sent  express  paid  on  receipt  of  $5;  with 
Monthly  Corrections,  S8;  with  Confidential  Rate 
Sheet,  $10. 

ELECTRICIAN  PUBLISHING  CO., 
Lakeside    Bulldins.  CHICAGO. 


BERNSTEIN  ELECTRIC  CO. 


INCANDESCENT  LAMPS 

— roit — 

ARC-LIGHT  CIRCUITS. 

SIMPLE.   RELIABLiF..   DURABLE. 

The  only  safe  socket  for  series  lamps,  and  the  only 
socket  having  insulating  material  for  the  outside 
parts.    Send  for  Illustrated  Catalogue. 

620   ATLANTIC   AVENUE, 


Stilwell's  Patent  Live  Steam-Feed  Water  Purifier. 

Removes  all  Impurities. 

Entirely    prevents    SCALE    in    Steam 
Boilers.    Catalogue  on  application. 

STILWELL&BIERGBMF6.C0.I 

DAYTON,  OHIO. 


EMPIRE  CHINA  WORKS, 

144  to  156  Green  St„  Greea Point,  Brooklyn,  E.  D„  N.  Y. 
HARD  PORCELAIN   ELECTRICAL  SUPPLIES, 

raCLUDING 

STritcb.  Bases.  Cut-Oat  Boxef>,  Cleats,  Circuit  Brealzers, 
Bashluss,  Knobs  and  other  Insulators. 

The  "body  of  our  goods  Is  made  non-conductive.  Our  ware  Is  the  most 
denee  and  is  consequently  ihe  most  non-absorbent  that  ';an  be  produced, 
being  the  TRUE  HARD  POaCELATN. 


LATTICED  ANGLE  IRON  POLES 


MAKUPACTUREM  BY  THE 


WISCONSIN  BRIDGE  $c  IRON  CO. 

MILWAUKEE,    WIS. 

Strongest  and  cheapest  Iron  Pole  made.     In  use  in  St.  Paul,  Indianapolis, 
Milwaukee,  Elgin,  Springfield,  and  many  other  cities. 


ANeiii:  IRON  BRACKETS  AND  AI.I,  OTHER  IBOSf  WORK  VOR 
RLECTRIC  RAILWATS  AND  BTTIl/DINeS^  i^PJEOIALTY. 


ELECTRICAL  BOOKS 


Send  for  New  and  Complete  Catalogue. 

ELECTRICIAN  PUBLISHING  CO., 

6  Lakeside  Building,  CHICAGO,  ILL. 


DRY  STEAM 

FURNISHED  BY 

THEPOl 

SEPAEAIOE, 


The  Pond  Separator  ie 
guaranteed  to  relieve  the 
eteam  of  all  entrained 
water,  and  return  this 
water  to  the  Boiler,  thus 
Rffectiug  a  large  saving  in 
fuel.      

SEND   FOR  CIRCULAR. 


Fold  Engineering  Co., 

ST.  LOUIS,  CHICAGO 

KANSAS  CIIY,     OMAHA, 
DALLAS,  SEATTLE. 


lURE  ALUMINUM 

IN 

Castings,  Ingots,  Sheets,  Rods, 
and  Wire. 

ALUMINUM  BRONZE 


Castings,  Ingots,  Sheets,  Rods  and  Wire. 

SEND  FOR  PKICES. 


THE  CLEVELAND  ALUMINUM  CO., 

.Atwater  Building,  CLEVELAND,  O 


ELECTRIC 
RAILWAY 

For  All  Systems.     S  U  P  P  L I ES 

SEND  FOR  CATALOGUE. 


ELECTRIC    MERCHANDISE    CO., 

11   AHAHIS  «TRKET,  CIIIHAOO, 

W.  B.  MASON,  General  Mnnagsr. 


March  7,  1891 


WESTERN    ELECtftretAM. 


xVli 


VICTOR  TURBINE  WATER  WHEEL 

The  attention  of  ELECTRIC  COMPANIES  is  called  to  this  CFE.£- 
BRAXED  '%VAXER  IVHEEI^  as  particularly  adapted  to  their  use, 
on  account  of  its  remarkably  steady  motion,  uic:h  Speed 
and  great  Efficiency,  and  lar;;;e  Capacity,  for  its  diameter, 
being  double  the  Power  of  most  wheels  of  same  diameter.  It  is  used  by  a 
number  of  the  leading  electric  companies  with  great  satisfaction.  In  the  econom- 
ical use  of  water  it  is  without  an  an  equal,  producmg  the  highest  per  cent,  of  use- 
ful etfect  sTuaranteed. 

HmiD  FOB  CATALOGUE  AND  PARTICtlliARS. 

Our  Horizontal  "Victor"  is  highlv  recommended,  as  no  geai::  are  required, 
and  it  can  be  belted  directly  to  dynamo. 

The  accompanying  engraving  represents  a  pair  of  12-inch  VDCTOR 
XURHII\ES  arranged  on  a  horizontal  shaft  with  Cast-Iron  Flume,  Draft 
Tubes,  End  Bearings  for  Shaft,  and  Driving  Pulleys  complete,  all  mounted  upon 
a  substantial  cast-iron  bed  plate.  The  entire  arrangement  is  very  complete  and 
strictly  first-class  in  every  particular.  We  are  now  prepared  to  furnish  Victor 
Turbines,  either  single  or  in  pairs  on  horizontal  shafts,  and  where  the  situation 
admits  of  their  use.  we  recommend  them. 

STILWELL  &  BIERCE  MFG.  CO.,  •  DAYTON,  OHIO. 


/^ADDON  CO.,    MAKERS  o-^  HIGH -GRADE- 

k^^^fo  OHIO.  <^<«fif "SSI 


CowlesPoreAluminum, 

$1 .  25  per  pound .  Quality  guaranteed  equal 
to  any  on  the  market. 

MANUFACTURED  BY 

THE  COWLES  ELECTRIC 

Smelting  &  Aluminum  Co. 

liOCKPORT,  N.  "S. 

Also  manufacturers  of  Cowlf  s  Aluminum 
Bronze,  Cowles  Aluminum  Brass,  Cowles 
Silver  Bronze,  Cowles  SUicon  Bronze, 
Cowles  A'uminum  Iron  Ingots  and  Cast- 
ings.    Correspondence  Solicited. 


HARRISON  CONVEYOR 

FOR  HANDLING 

Grain,  Coal,  Tan  Bark,  Seeds,  Etc. 

Will  convev  all  kinds  of  crain  without  raiiinft. 

Will  curry  twu  different  kinds  of  njaterial  in  op- 
posite directions  at  the  same  time. 

Will  convey  Oae-Hunared  and  Fifty  Tons  of  Coal 
per  tiour.  Made  of  W  rougiit  Iron  and  Steel.  Send  tor 
lllus.  Catalog.  BOK0KN  <&  SEDLECfi-C'O., 
4-%  nnd  fiW  M^nUt*  m  .  (^htpnizo.  111. 


Yon  maKe  a  mistake  if  yon  don't  bny  Electrical 

Sappliea  from  F.  &  F.,  Cleveland,  Ohio. 

Send  for 

the  latest 

"LiBt  of  Bargains 

for  Bell  Hangers'" 

and  "rock  bottom  prices"  on 

Medical  Batteries. 

We  nndersell  all. 

Address 

Fletcher  &  "Fletcher  Electric  Co.,  Cleveland,  O. 

Mention  this  p.iper  if  you  want  bottom  prices. 


WM.  8.  TURNER. 


J.  LESTER  WOODBRTDGK. 


WOODBRIDGE  A  TURIffXSR^ 

Electrical  Engineers  and  Contractors. 

COUPLiETE  KftrnfllBHT  OF  EI.ECTBIC  BAII^WAYS. 

Steam  Plants  for  Electric  Light  and  Power.  Arc  and  Incandescent  Lights  Installed. 

I>e8ign8  and  EHtimates  Submitted. 

■74i  Oox-tl«.n.cit  tStz-eet:.  Uoxstr  TTorls.. 


Onel5-light  50  volt 
One  25-light  50  volt 
One  50-light  50  Tolt 
One75-light  110  volt 
OnelOO-lightllOTolt 
One  1 50-light  110  Tolt 
Including  Lamps  and 


Dynamo 
Dynamo 
Dynamo 
Dynamo 
Dynamo 
Dynamo 
Holders . 


I.  W.  COLBURN  &  CO.; 

FITCHBURC,  MASS. 


^>xi.l-y   ]VCciai-u.fei.otixrens   of  DF*'ux*o    Ooppex^   ^exaipexreoL  for 

Brnsh  Copper,  Commutator  Bars,  Copper  Wire,  Gear  Pinions,  Trolley  Wheels,  Bearings. 


General  Office  and  Factory,  NORTH  EAST,  PA. 
Fasten!  Sales  Office.  35  Broadway.  NEW  TORK. 


Western  Sales  Office,  225  DearboTn  St.,  CHICAGO. 

North  'Western  Sales  Agent.  G.  W-  'Wllltsms,  DETROIT.  MICH . 


FROM  MAIHE  TO  CALIFORNIA 

FROM  MEXICO  TO  THE  BRITISH  POSSESSIONS 

We  are  receiving  letters  of  congratulation  for  the  splendid  results  achieved  by  the 

STTITBEAM. 

We  are  making  it  possible  for  owners  of  Central  Stations  to  reap  a  harvest  this  year, 
in  the  way  of  increased  earnings. 

We  do  not  claim  the  "Earth''  or  "perfection"  for  the  SUNBEAM,  but  we  do  say  that  in  the 
cost  of  every  600  hours  of  current  consumed,  it  will  save  you  DOLLARS  BY  THE  HUNDRED, 
as  compared  with  other  lamps, 

Cut  loose  from  Prejudice!  Get  into  the  LIGHT! 

Don't  worry  about  the  first  cost  of  your  Lamps! 

Keep  your  eye  on  cost  of  Current! 

Let  us  send  you  samples  free.  Lamps  fit  all  Standard  Bases. 

The  Sunbeam  Incandescent  Lamp  Companip 

805  Chamber  of  Commerce,  CHICAGO. 
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C.  &  C.  ELECTRIC  MOTORS. 


The  only  motors  in  which  the  mag- 
netic  circuit  forms  a  perfect  circle 
around  the  center  of  the  armature 
shaft,  thus  making  the  most  compact 
and  efficient  form  of  machine  that 
can  possibly  be  devised. 


One-eighth  H.  P.  to  fifty  H.  P.  in  stock. 
Over  10,000  Motors  in  actaal  operation. 


f^uSLXikr    OXJT^'ITS. 


Electric  Blowers  for  Ship  Ventilation.- 


Motors  for  Hoist  and 

Mining  Tramways. 


Equipment  0I  Machine  Shops,  Print" 
ing  Offices,  Factories  and  Entire 
Buildings  with  Electric  Power. 


SEW  ENGLSHD  OfflCE,  63  Oliver  St.,  BOSTOK. 


PHIL&DELPHIA  OFFICE,  38  S.  Fonrth  St.     CHICAGO  OFFICE,  Phoenix  Bnllding. 


C.  &  C.  ELECTRIC  MOTOR  CO.. 


402  AND  404  GREENWICH  ST., 


The  New  American  Turbine  Water  Wheel. 

PAETIOUIAELY  ADAPTED  TO  DEIYIUa 

ELECTRIC  LIGHT  AND  POWER  STATIONS, 

On  account  of  its  high  efficiency  at  all  stages  of  gate,  steadiness  of  motion  and 

easy  working  gate,  the  construction  of  which  makes  it  the  most  ssnsi- 

tive  to  the  action  of  a  goTernor  of  any  wheel  on  the  market. 


Prun    pnp    PJVTAI  fiPIIF   I  lastratlng  various  styles  of  setting 


on  both  vertical  and  horizontal  shaft. 


THE  DAYTON  GLOBE  IRON  WORKS  GO., 


SUCCESSORS  TO 

STOUT,  9111,1,8  &  TEfflPL,!!, 


DAYTON, 


ST.  LOUIS  ELECTRICAL  SUPPLY  CO., 


403  NORTH  EIGHTH  STREET, 


ST.  LOUIS,  MO. 


Habirshaw,  Safety,  and  K.  K.  Wires;  Poles,  Gross-Arms,  Pins,  Brackets  and  Insulators: 
Electric  Railway  and  Electric  Lighting  Supplies  of  all  descriptions. 


SPEAKIN&  TUBES  M  WHISTLES: 

Oral,  Electric,   Pneumatic,  and  IVIeclianical 

ANNUNCIATORS  AND  BELLS. 
W.  R.  OSTRANDER  &  CO., 

2  1 ,  23  and  25  Ann  St.  New  York 

Factory,  1461  and  1463  DeKalb  Ave,  Brooklyn,  N.  Y. 
■  Send  for  New  Catalogue,  out  August  Is:. 


,.  ^  -  Best  and  Cheapest. 

\V^  JIf    Requires  Lsss  Battery. 

■'  MADE  BY 

Walter  Hay  lit  Co., 


18-30  W.  Randolph  Strt 
CHICAGO. 


HENRY  HUTTON, 

CoDsultiagaad  CoDtracting  Elfctrical  Engioeer. 

COMPLETE  ELECTRIC  LIGHT 

AND  POWER  eiiAtST^. 

MININO   AND   SPECIAL   MACHINERY. 
MANLIPACTUKERS'  AGENT. 


.003VEJ 


T7f7°.A.SXZ 


J.C.TEMPLE, 

(FornlHly  of  STOUT,  MILLS  &  TBMPLE), 
DAYTOK,  OHIO. 

HfMicaMlectaicalEiipeEr 

Improvement  of  Water  Powers.  Arrangement 
of  Power  Plant9,  Shafting,  etc.,  for  Electrii:  Power 
and  Light.    CONSTRUCTION  SUPERINTtNDED. 


IF  YOU  HAVE  A  BATTERY. 

Gravity  or  Leclanche,  use  the  Delany  Battery 
Strip.  It  prevents  salts  from  creeping,  beeps 
batteriee  and  shelves  ch?aii,  prevents  local  action, 
and  prolongs  life  of  batttry-  IVARRANTED. 
Pe  idoz,,  Gravity,  GOc;  Leclanche,  ."iOc. 

PATRICK  B.  DELANY, 

South  Orange,  N.  J. 


To  "Strangers  Within  Our  Gates." 

You  surely  will  not  leave  the  city  without  seeing  the  new  Chamber  of  Commerce 
BuildingV  No  we  thought  not.  Well,  when  you  drop  in,  don't  s:and  down  in  the 
rotunda  and  look  up,  but  come  up  on  the  10th  floor  and  look  doim.  It's  easier  and 
gives  you  a  much  better  view  of  this  grand  building.  When  you  get  tired  of  looking 
around  please  call  in  at  1017  and  see  us  awhile.  We  would  like  to  know  you,  also 
where  you  live  and  do  business.  We  keep  these  things  for  future  reference.  We  have 
a  line  of  Electrical  Goods  that  we  are  trying  to  sell,  —  but  we'll  tell  you  all  about  these 
goods  when  you  call. 

NORTHWESTERN  ELECTRICAL  SPECIALTY  COMPANY, 

GEO.  L.  KIRKHAM,  Manager.  1017  Chamber  of  Commerce,  Chlcaeo 


THE  CONNECTICUT  MOTOR  CO 


OFFICE  AND  WORKS; 


■P 


PLANTSVILLE.  -  -  CONN. 

CONSTANT    POTENTIAL 

Electric  Motors  and  Generators 

1-2    TO    SO    HOR.SB    FCiZyKR.  ' 
riKHT-CI.A»4l!l  M'OKKM.VIVISIIII'  A»'I>  lllnll  KVFICIKN'CV. 


PHILADELPHIA,  112  South  Fourth  St. 
CHICAGO,  302  Insurance  Exchange  Building, 

COHKEHI'ONDKNCE  SOLICITKD  with  CKNTKAL  stations  AM)  INDIVIDUAL  USERS. 


NEW  YORK,   127  FItth  Ave. 
HARTFORD,  14  State  St. 


BOSTON,  32  Oliver  St. 
ST.  LOUIS,  823  Locust  St. 
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THE  EVANS  SYSTEMofDRIVING  DYNAMOS. 


Over  600  sets  of  Cones  in  use,  and  5,000  horse-power  being  transmitted  to  dynamos  by  our  system  of 
friction.  For  information  in  regard  to  Speed  Cones  send  for  catalogue  "T,"  and  for  particulars  of  our 
system  of  Driving  Dynamos  send  for  catalogue  "B."    Address, 

M  EVANS  FRICTION  CONE  CO.,  85  Water  St.,  BOSTON.     !|I|| 
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THE  STANDARD  CARBON  CO., 


CLEVELAND, 
OHIO. 

IVIanufacturegs  of  Electric  laxght  Carbons  and 'Battery  Mater iaL 


FRANKLIN  S.  CARTER, 

CHAS.  M,  WILKINS.         )-TkAIpINGAS 

E.  WARD  WILKINS 


!-  PARTRICK  &  CARTER  CO., 


MANUFACTURERS  OF  AI.L  KINDS  OF 


Send  your  business  card  and  get  our  Catalogue  and  Trade 

Discount  Sheet^  then  you  will  see  what  we  make, 

and  how  low   we  sell  our  goods. 

125  SOUTH  SECOND  STREET,        .         .        PHILADELPHIA,  PA. 


r, 
r 


# 


I 


(     OO  '  i 


CABLES  OF  ALL  KINDS 

UNDERGROUND  CONDUCTORS. 

LEAD  COVERED  TELEPHONE  CABLES. 

WEATHERPROOF  AND  UNDERWRITERS'  LINE  WIRE. 

COPPER  AND  BRONZE  TROLLEY  WIRE. 

MAGNET  WIRE. 


MANUFACTURED  BY 


JOHN  A.  ROEBLING  S  SONS  CO., 

Warehonse,  171  and  173  Lake  St.,  Chicago,  111. 
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NEW  EDITIONS 


INCANDESCENT  WIRINC  HAND-BOOK 


AND 


DYNAMO  TENDERS'  HAND-BOOK, 


WITH  MOONLIGHT  SCHEDULE  FOR  1891, 


PRICE,  ONE  DOLLAR  EACH. 


Our  Stock  of  all  Other  Electrical  Books  is  Full  and  Complete, 

and  Your  Orders  are  Solicited. 

ELECTRICIAN  PUBLISHING  CO.,  6  Lakeside  Building,  CHICAGO. 
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IMMENSE   STOCK!! 
BOTTOM    PRICES!! 


Electrical  Supplies 


-OF  ALL  KINDS. 


THOMSON-HOUSTON 


408    db    40S    SI^T  ■'FS^y    SSI? 


OUR    POImICV: 


First  Class  Goods,  Small  Margins  and  Quick  Delivery. 

Grimshaw  White  Core, 
Holmes,  Booth  &  Hayden's  'X.  K." 
Underwriters'  Line  Wire  &  Magnet  Wires. 


FULL  LINE  OF  PORCELAIN  GOODS. 


"ELECTRIC  BLOCK",  ,£'£,,  ST.  PAUL,  MINN. 
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THE 


BUTLER  HARD  RUBBER  CO., 


'  POSSEI^S  STTFERIOR  ADTAWTA6fi»  IX  THE  IIA.NUFACTITBE  OF 


Especially  in  articles  adapted  to  electrical  industries,  having  obtained  the  sole  right  to  manufacture  SARD    . 
KUBBEJt  under  the  valuable  Patents  granted  to  WILLIAM  KIEL. 

All  operations  of  sawing,  cutting,  turning  and  polishing  our  new  standards  of 

OUpp^P  19  ^^n  A  NO  TURING  Canbeperformed  with  a  large  reduction  in  the -wear  and  tear  of  tools,  and  considerable  saving  of  labor. 
^  ■■  ^^19  r%  \^  m^  *%  ■■  m^  I  *#  m^  ■  iW  ^4  our  new  standards  are  of  a  richer  black  throughout,  not  subject  to  change  in  color,  are  tougher  and 
more  flexible,  do  not  become  brittle  with  age,  and  have  been  tested  and  approved  by  the  leading  electrical  companies  of  the  United  States.  In  addition  to  these  ad- 
vantages, we  also  offer  advantages  in  prices. 

THE  KIEL'S  PATENT  HARD  RUBBER  CELLS  FOR  STORAGE  AND  PRIMARY  BATTERIES 

still  remaiji  the  most  satisfactory  and    cheapest  in  the  market,  nnequaled    for   strength,  durability,  insulation  and    resistance    to  acids. 

HARD  RUBBER  GOODS  OF  EVERT  DESCRIPTION  MANUFACTURED. 

Correspondence  solicited  from  all  manufacturers  and  dealers  in  electrical  machinery  and  supplies. 

FOB  SAIiE  tfS  THE  CENTRAI.  EI.ECTKIC  CO.,  CHlCAeO. 


\y-  E.  T<yEATHERFROOF  lATIRE. 

We  quote  from  a  letter  received  from  a  well  known  expert,  regarding  recent  tests  of  the  leading 
weatherproof  wires  now  on  the  market. 

"We  have  tested  the  samples  of  wire  handed  us,  and  make  the  following  report,  the  size  of  the 
wire,  length  of  pieces,  and  the  immersion  being  exactly  the  same  in  all  particulars." 


RESISTANCE   OF    INSULATION. 


Sample. 

No.  I. 
No.  2. 
No.  3. 
No.  4. 
No.  5. 
No   6. 

Sam 
superio 


On  Immersion . 

28,000         megohms. 


93 
7 

.46 
3.5 
2.8 


megohms, 
megohms, 
megohms, 
megohms- 
megohms. 


After  24  hours. 

130,000  ohms. 
960,000  ohms. 
900,000  ohms. 

65, 000  ohms. 

83,O0O  ohms. 
7,000  ohms. 


48  hours. 

80,0O0  ohms. 

320,000  ohms. 

800,000  ohms. 

2,856  ohms. 

O  ohms. 

4,000  ohms. 

pie  No.  3  is  our  Improved   weatherproof  wire,   and  we  guarantee   it  the  equal,    if  not  the 
r,  of  any  other  wire  of  like  character.      Prices  on  application. 


96  hours. 

27,586  ohms. 

10,000  ohms. 

500,000  ohms. 

1 ,600  ohms. 

O  ohms. 

1,666  ohms. 


144  hours. 

25,000  ohms. 

1,363  ohms. 

272,727  ohms. 

1,000  ohms. 

O  ohms. 

1 ,07 1  ohms. 


WESTERN  ELECTRIC  CO.,  Chicago-New  York. 


DERIVATION  OF  PRACTICAL  ELECTRICAL  UNITS. 


Bt  Lieut.  F.  B.  Badt  and  Peof.  H.  S.  Caehart. 


f=f=?e:]=  .A.IID,  :?'s  czteti^t^^. 


This  is  a  very  handsome  book  of  60  pages,  printed  on  fine  heavy  paper,  with  neat  cloth  binding.  It  contains  Por- 
traits and  Biographies  of  Ohm,  Watt,  Faraday,  Joule,  Gauss,  Weber,  Sir  William  Siemens,  Dr.  Werner  von  Siemens, 
Volta,  Ampere,  Daniell,  von  Jacobi,  together  with  a  carefully  prepared  table  of  the  Practical  Electrical  Units,  with  their 
relative  values. 

In  no  other  Sinsle  Volume  can  this  Rare  Collection  of  Portraits  be  Found, 


ELECTRICIAN  PUBLISHING  CO., 


6  Lakeside  Building,  Chicago,  III 


JOHN  STEPHENSON  CO., 


l^ns^ITEID, 


NETKT   YORK. 


STREET  CARS 


-FOR- 


ELECTRIC  MOTORS 


ADAPTED  TO  AU  SYSTEMS. 
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TRADE  MARK. 


(FACSIMILE)  W.  U.   TBLEGBAM. 

To   SOUTHERN  ELECTRICAL  SUPPLY   CO. 

823-  Locust    St.-    St.    Louis,    Mo. 
Ship   by   express   nine    thousand    feet    two  naught 
Okonite   feeder    wire   at   once. 

Dallas    Cons.    Trac.    R'y   Co. 

LARGE  STOCK  OF  ELECTRIC  LIGHT  SUPPLIES.  IHT  Prompt  Shipments. 


Okonite  and  Candee 

W  X£I.£IS. 

Okonite  and  Manson 


QEQRGE  W.  PAYNE  &  CO., 


SI&XDIi'.lCTCKER^    OF 


Vned  in  contKction  ivUh  Braiding  Utochinery  for  Electrical    Wotlc 
tvhere  ivire  i*to  b  i  covere  I  by  Braiders, 


machiiicM  built  nlieii  reqnireil  tn  ilonb'e  two  or  more  endw 
ivith  drop  motions  to  stop  wpindle  nlien  end  breaks,  nlso 
when  bobbin  is  fall. 


Works  102  Broad  St,  PAWTUCKLT,  R.  I. 


POND 


ENGINEERING  CO., 

ST.  LOUIS,  CHICAGO, 

KANSAS  CITY, 

OMAHA,  DALLAS,  TEX., 

SEATTLE,  WASH. 

ENGINES,  BOILERS,  ETC.,  FOR  DRIVING  DYNAMOS. 

COMPLETE  STEAM  PLANTS  CONTRACTED  FOR. 

ERECTED  READY  FOR  SERVICE. 

SPECIAI.TIE(!»:-Armlngton  .t  SItub  EnclneB,  Steel  Bollpr!,  Stanrlnrtl  RocklDR  and  Sbefllold 
Grates,  Lowe  Heater,  Hoppea  i'tirifler,  Pond  Separator,  Blake  Pump.  Korting  Injector,  Etc. 

Send  to  the  Nearest  Office  for  Latest  Catalogue. 
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MATERIAL-    "''V^     WORKMANSHIP 

OF  THE.    BEST. 

BECK   AUTOMATIC    ENGINE. 


*ip      Taylor  Mfg  Co.   Chambersburg,Pa.      , 

'^  Complete  Steam  Plants  a  Specialty'^ 


W.  N.  HOEART,  President. 
J.  C.  HOBART,  Secretary. 


L.  O.  Maddux,  Vice-President  and  Treasurer. 
J.  H.  EiCKERSHOFF,  Superintendent. 


THIS  IS  WRONG 


ECONOMY,      SIMPLICITY,      DURABILITY,      SILENCE. 


15  TO  300-HORSE  POWER.    COMFODND  AND  VALVELESS. 


MOST  PERFECT  RE&DLATION  E?ER  OBTAINED. 


No  Small  Parts  Requiring  Repairs. 
No  Eccentrics.        No  Stuffing  Boxes.       No  Piston  Rods. 
Internal  Friction  a  Minimum. 

All  Parts  Interchangeable. 

The  engine  is  perfectly  balanced  and  self  contained  ;  all  wearing  surfaces  are  exceptionally 
large,  making  it  the  most  perfect  high  speed  engine  built. 


THE  TRIUMPH  COMPOUND  ENGINE  CO., 

SOX^E  BTJ'ILDSRS, 

211,  213,  215  and  217  W.  2nd  St.,  CINCINNATI,  O. 

FRASER  &  CHALMERS.  Agents.  Salt  Lake  City.  Utah:   Helena.  Mont.         WRITE  RIK  CATALI GCG. 


Barnes'    Patent 

m\m  DRILLS, 

20  tn^  inch    swing,  with  bolh 
worm  nnJ  liv.r  fucj,  icif  fctJ 


Barnes'  Patent 
ENGINE    EATllE, 

15  inch  swinu,  fl  foot  or  8  'oot 
bed.  Tlicsc:  niiiclnn-  s;irc  iiKidc 
a  siiccially  in  our  fiiclory. 

Tilt;)*  hnvc  ndviinta^cs  not 
foil  ml  in  otlii-r  nv.iL'lun(.'5  in 
(hi:  line.  It  will  pay  parties 
(k-sirinu  to  ptirchiist.-  "or  know 
ninrc  aUoiil  tliusc  macbint's  to 
semi  for  full  di-si-riiilion  :intl 
price-:  to  W.  F.  iL  JOHN 
BARNES  CO.,  Rockford, 
III.,  Ailtircss  No.76lUiil>y  St. 


THE  BARNES  WATER  EMERY 
Tool  Grinder. 

It  lias  no  ]iiimps.  No 
valves.  No  pij)in}rto 
supply  it  wilh  water. 
It  lias  nothing  to  pet 
out  of  order,  is  always 
ready  for  use.  It  is 
asca^iily  manogred  as 
a  crlndslone  and  will 
give  vastly  bettor  re- 
sults. 

Sold  subject  to  ap- 
proval. Send  for  fu  I 
descri]ilion  aod  price. 

W.  F.  &  John  Barnes  Co..  Rockford,  III.. 

Address  No.  701  Ruby  Street. 


ELECTRIC 
LIGHT 


SUPPLIES. 


The  Empire  City  Electric  Co., 

15  and   17  DEY  ST.,  NEW  YORK. 


XXIV 


WESTERN    ELECTRICIAN. 


March-7,  1891 


Thomson-Homston  Flectbic  Co, 

TO  THE  OWNERS  OF  WATER  OR  STEAM  POWER: 

LONG  DISTANCE  TRANSMISSION  OF  POWER 

by  Electricity  is  now  successful  and  economical. 
A  greater  eifflciency,  both  as  to  first  cost  and  operating  expenses,  is  guaranteed  than 

by  any  other  method  of  power  transmission. 
Electric  power  transmitted  for  any  purpose  and  to  drive  any  class  of  machinery. 


THOMSON-VAN  DEPOELE  ELECTRIC  MINING  CO. 

Manufictures  the  best  apparaius  for  the  application  of  ELECTRICITY  IN  MINES,  viz.:  Hoists, 
Force  Pumps,  Sinking  Pumps,  Locomotives,  Fane,  Blowtrs,  Drills,  Prospecting  Drills,  Coal  Cutters,  Light- 
ing Apparatus  with  specially  designed  Insulators,  Cut-Outs,  Lamp  Sockets,  Switches,  and  other  devices. 
We  can  show  machinery  of  every  kind  in  practical  operation. 


Thomson-Van  Depoele  Latest  Improved  Electric  Mine  Locomotive.     Less  Heigl)t  than  any  Electric  locomotive  in  Existence.    Applicable  in  any  Mine. 

THOfflSON-HODSTON  GENEBATORS  AND  MOTORS. 


We  will  be  pleased  to  furnish  on  demand  full  information  on  our  electric  appliances  and  make  estimates  for  transmission 
of  power  plants,  and  for  the  equipment  of  mines  with  Electric  Power  and  Lighting  Apparatus. 


COMPLETE  INSTALLATIONS,  OR  ELECTRIC  MACHINERY  ONLY,  FOR  ALL  KINDS  OF  ELECTROLYTIC  WORK,  ESPECIALLY  FOR  THE 

ELECTROLYTIC   -  REFINING  -  OF  -  COPPER. 

Illustrated  and  Descriptive  Circulars  cheerfully  furnished  on  application  at  any  of  the  following 

BOSTON, 


CHICAGO, 


ST.  PAUL, 

-i08    Sllaley   Stxreet. 
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KHAPP  ELECTRICAL  WORKS 

GENERAL  WESTERN  AGENTS. 


PERKINS  ELECTRIC  LAMP  CO. 

Lamps  To  Fit  Any  Socket,  Any  Candle  Power, 

Highest  Efficiency. 


GRIMSHAW  WHITE  CORE 

lAr  IR£iS  iLri  D  CiLBIiJciSa 

FOR  IHSIDE  AHD  UNDERGROUND  USE. 

GRIMSHAW  TAPE. 

Weatherproof  aod  Bare  Wire. 

SUPPLIES. 


ELECTRIC  LIGHT, 

STREET  RAILWAY, 
TELEGRAPH  and 
TELEPHONE 


OUR  HEW  CATALOaUE  FOR  '91  JUST  OUT. 


54  1^  56  FRANKLIN  STREET,     CHICAGO. 
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Socket  Hook. 


Biadner  Adjustable  Lamp 
Hanger. 


,A.. 


"IWBATIEfn'j) 

A. 


i 


inl 


IIMTRODUCTORY. 

We  take  pleasure  in  introancing  the' 

SIMPSON  STORAGE  BATTERY 


»T<; 


ELECTROMOTIVE 

FORCE 

TWO  VOLTS 

PER  CELL. 


»!.« 


5f« 


CAPACITY 

TWENTY 

AMPERE-HOURS 

PER  CELL. 


^.t^^^ 


For  Medical  and  Dental  Work,  Incandescent  Lighting, 
Power,  and  General  Domestic  Purposes, 


■BUT  MORE  PARTICULARLY  ADAPTED  FOR- 


O  A-XJ-GCES 


■CJS3B- 


A  SMALL,  COMPACT,  PORTABLE  and 

CHEAP  SECONDARY  BATTERY. 

When  Exhausted  c.n  be  Recharged  from  a  Primary  Battery  or  Dynamo  Current. 


Chicago,  February  U,  1891. 

The  Electrical  Supply  Company: 

Gentlemen: — The  cautery  batiery  which  you  sent  me  works  like  a  charm.  A  single  cell  ia  all 
Bufflclent  for  operaling  wilh  Ihe  cautery  koif  ■.  There  13  noihlng  in  the  market  to  compare  with  it 
for  efficiency,  compactness  aod  cheapness.  Every  physician  Hnd  surgeon  who  uses  the  galvano- 
cautery  should  hail  the  advent  of  y.jur  battery  with  delight.  I  have  an  old  style  clumsy  battery  for 
sale  cheap.     I  have  no  room  for  bungleaome  arpliances  since  purchsstner  Tour  hfittny. 

(Signed),  G.  FRANK  LYDaTON,  M.  D. 


(Patented.) 
Chase  Strain  Insulator. 


The  Ellis  Oil  Filter. 


BiEsett  Combination 


Portibh    and    Bracks  t. 


Porcelain   Outdoor  Insulator. 


Wirt  Arc  Lamp  Insulating 
Hook. 


Patented. 
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DOUBLE  CARBON  LAMPS 

Afford    the    Only    Reliable    and    Efficient    Means    for 


ALL  IHT  ELECTRIC  LlGETmC 


All  other  devices  are  crude,  expensive,  and  unsatisfactory. 


TIE  MI  EiEciuc  mm 

Has  established  its  broad  foundation  patent  for  Double  Carbon  Arc  Lamps, 
2^0.  219,208,  having  won  four  distinct  infringement  suits  in  the  United 
States  Courts,  two  of  them  on  final  hearing,  the  decisions  being  rendered  by 
Judges  Gresham,  Blodgett,  Brown  and  Ricks. 

The  public  is  warned  against  the  use   of  infringing   lamps  or  any  crude 
substitute  for  the  Brush  invention. 


ARC  LIGHTING  APPARATUS, 

ELECTRIC  MOTORS  AND  GENERATORS, 

ALTERNATING  CURRENT  APPARATUS. 
INCANDESCENT  LIGHTING  MACHINES, 

CARBONS  FOR  ARC  LIGHTING, 
ETC,  ETC,  ETC. 

THE  BRUSH  ELECTRIC  CO., 

CDIHICD. 


mi' 
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FORT  WAYNE  ELECTRIC  CO., 


MANIFACTUKEKS   OF    THE 


Slattery  Induction  and  Wood  Arc  System 

OE^  — - 

THE  MOST  PERFECT  OF  ANY. 

For  references  as  to  the  merits  of  these  systems,  iuquire  of  the  local  companies,  the  operators,  or  the  customers  in 
the  large  cities  of  this  country  where  these  systems  are  now  being  used  almost  exclusively  after  other  systems  have  been 
tried  and  thrown  out.    Philadelphia,  New  Orleans,  Cincinnati,  St.  Louis,  Kansas  City,  Louisville,  Detroit,  etc. 

WE    MAKE   ALL   STANDARD   SIXES   OF 

INCANDESCENT  LAMPS  FOR  THE  ALTERNATING  SYSTEM, 

Also  Arc  Laips  of  Standard  Sizes,  2,000  c.  p.,  1,200  c.  p.  and  800  c.  p, 

Office  and  Faetory,   FORT  'TO'ATNE,  ZITD. 


NEW  YORK I  15  Broadway. 

CHICAGO 185  Dearborn  Street. 

PHILADELPHIA 907  Filbert  Street, 

DALLAS,  TEXAS McLeod  Building 


PITTSBURGH,  PA 533  Wood  Street. 

SAN  FRANCISCO 35  New  IMontgomery  Street. 

TORONTO,  CANADA                            138  King  Street,  W. 
BUFFALO 228  Pearl  Street. 


The  Consolidated  Electric  Storage  Co., 


J  ■tot  (til  Hilt  rt 


MANUFACTURERS    OF 


THE    jrULIHIV 

ELECTRIC  STORAGE  BATTERY. 

ExclnsiYG  licensees  for  the  whole  of  the  United  States  of  the  Storage  Battery  Patents  of  Charles  F.  Brnsh  [lately  owned  by  the 
Brnsh  Electric  Company],  and  sustained  by  the  Circuit  Court  of  the  United  States. 

Electrical  Accumulator  Company  vs.  Julien  Electric  Company,  38  Federal  Reporter,  117. 
Brush  Electric  Company  vs.  Julien  Electric  Company,  41  Federal  Reporter,  679. 

BAHERIES  E2S  LIGHT  ifle  POWER, 

Sold  at   I»x'lcsos    so   Ijo-mv   £ts   to    l^ofy   Oc^xxxx^etltloxi.. 

For  Agencies  and  Licenses  apply  at  the  Company's  Oflace  at 

All  other  inquiries,  more  especially  those  in  relation  to  Purchase  of  Batteries,  should  be 

addressed  to  the  Philadelphia  Office  of  the  Company. 

926  Drexel  Building,  PHILADELPHIA.  PA. 


$3  per  Annum. 


EVERY  SATURDAY. 


lO  cents  per  Copy. 


Vol.  VIII 


CHICAGO,  MARCH  14,  1891. 


No.  II 


"Ajax  Switches 


99 


In  all  Sizes,  for  any  Potential, 

Single,  Double  and  Treble  Pole.  r~^ 

SIMPLE,  CHEAP,  INDESTRUCTIBLE. 

CORRESPONDENCE    SOLICITED. 

C.  S.  VAN  NUIS, 

74  Cortlandt  Street,  New  York. 


ELECTRICITY  IS  LIFE. 

At  least  it  furnishes  a  livelihood  to  those 

Who  Know  a  Good  Thing,  and 

They  Are  the  Buyers  of  Our 

CBIEBRATED  MSELATED  WIRES  Al  CABLES. 

The  Standard  Undergrdund  Cable  Go.,"iCpeHo"une^ 


CHICACiO. 


PITTSBUBCiH. 


THE  HOLTZER-CABOT  ELECTRIC  CO., 

MANXTFACTtTKERS  OF  AND  DEALERS  IN  ' 

EVERYTHING   ELEGTRIOAL 

SEKD  FOB  SSe-FAGB  CATAfiOOCfi, 


111  Arch  Street, 


BOSTON,  MASS. 


iBcriii   anFuriFx)  CLOWER  &  HARRIS,  Dallas,  Texas, 

or£i,;/iL  /ibcnt/co.  ^  p^^^  Seilers  Electkical  Woeks,  San  Francisco,  CaL 

A  full  line  of  onr  msnnf actnre  can  be  found  at  our  Agenclee. 


ACNOLIA 
METAL. 


INDORSED  BY  THE  UNITED  STATES  AND  GERMAN  GOVERNMENTS. 


NEW  YORK  AND  BROOKLYN  BRIDGE,  Brooklyn,  Nov.  7,  t890. 

THE  MAGNOLIA  ANTI-FRIGTION  METAL  CO.,  74  Cortland  Street,  New  York  GIty. 

Gentlemen:— This  certifles  tb^t  we  have  had  your  metal  In  nee  about  six  montha  on  the  crank 
pin  of  a  four  hundred  and  fifty  horee  power  Wright  engine,  and  aUo  as  packing  rings  on  tue  piston  rod 
of  a  locomotive.    In  both  places  it  has  given  entire  aaiiBfaction,  not  caueing  the  least  trouble. 

Yonre  very  truly,  c.  C.  MARTIN,  Chief  EngiDeer  and  Supt. 


EQUIPMENT 

COMPANY, 

73  Coi'tlantlt  St..  Xi-w  Voi-k  tity. 

•  CONTRACTOHS  FOR- 

STEAM  AND  ELECTRIC  EQUIPMENT 

MATERIALS. 

Manufacturers'  Representatives. 

Underwood    Cotton    Leather   Belling,    Indurated 

Fibre  Pipe,  Engines,  Boilers,  Poles.  Line 

Materials,  Conduits,  Etc  ,  Etc- 


pLECTRic  Railway  Specialty  Ro. 

50  BROADWAY.  NEW  YORK. 

STREET  RAILWAY  SUPPLIES. 


PAGE  XXVI. 


Insulated  Wires  and  Cables. 

Tbe  acknowledged  StHndnrd  for  darabl«  and  liljch  In- 
xnlstion.  rtfl  nierltH  proved  by  a.  record  of  over  quarter 
of  a  cenCoary.    Adapted  to  all  electrical  purponea. 

CELEBRATED  KERITE  TAPE  FOR  INSOLATINS  JOINTS, 


Electric  Light  and  Power. 
Telegraph  and  leleplione, 
Railway  and  all  other 
Branches  of  Signaling. 


ALL  SIZES 
Lead  Encased  Wires 


Aerial  Use, 
Subterranean  Use, 
Submarine  Use. 
Concealed  Wiring  In  all  Locations. 


GEORGE  B.  PRESGOTT,  Jr.,  Gen.  Agt.,  16  Dey  St.,  New  York. 

■Wo.stern  Electric  Co.,  Cliioaso,  III.,  Sole  Agents  for  the  West. 


ALEXANDER,  BARNEY  ^  CHAPIN 

20  CORTLANDT  STREET,  NEW  YORK. 

_       „    w     .1      I 

BetlSubtlllutes  ^^^K^^^^^—'ifr-^^ 

tor 

Hard  Rubber 

AND 

Porcelain. 

ALL  COLORS. 


ALEXITE 

ANU 

HERCULITE 

FIREPROOF 


Hole  AEents  for  the  VIKKONB  IIANITfACTUBIXU  COIIPAKY. 


THZS     "CHJLINIPION"     BiLTTZSRlT. 

Price,  with  Rod  Zinc,  $1.15  per  Cell,  with  Corrugated  Zinc,  $1 .35  per  Cell. 


TiieE.S.GREELEY&CO. 

5  AND  7  DEY  STRBBT,  NEW  YORK. 

Manufacturers,  Importers  and  Dealers  In 

I  Electrical  Supplies 

d  OF  ALL  DESCRIPTION. 

I    Telegraph,  Telephone,  Electric  Liight  and 
5  Power   Appliances,  Construction 

1  Tools  and  Line  Material. 


Comi(l.-t,-  r  i-it  ,.r  1  ) 
ItJitlory. 


(  iirliiiii    Jir..,fr\  oil'  Ultfl  Covi-I' 
•  •I    <  li)iiii|il<>ii   l!)itti<ry. 


<.'«,rriiKiil.^il  Zltn 
lljilli 


iiT  C :li.'iiii|.li>ii 


standard 
Electrical   Measuremei^t 
apparatus. 
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Respectively,  of  the  entire  number  of  ARC  LIGHTS  in  use,  July  1st, 

1890,  in  Central  Stations  in 


H.!H^    AND 


Were  of  our  manufacture  (see  table  below),  as  were  also 


Of  the  total  number  of  Arc  Lights  in  use  in 
Central  Stations  in 


1 


The  figures  referring  to   "total   of  all 
Bystems,"   taken  from  table  published  in 
August  number  of  "Electrical  Industries," 
for  year  1890,  are  of  undisputed  accuracy. 

Total  of  all 
systems. 

Thomson-Houston  System. 

Number. 

Percentage  to  total  of  all 
Systems. 

Vermont,      -     -     -     - 
Tennessee,  -     -      -     - 
Wisconsin,          -      _      - 

865 
1667 
2946 

732 
1518 
2223 

841  per  cent. 
9 1    per  cent. 
75i  per  cent. 

THOMSON-HOUSTON  ELECTRIC  CO., 


620  Atlantic  Avenue,  Boston,  Maes. 

Wall  and  Lloyd  Streets,  Atlanta,  Ga. 

116  Broadway,  New  York  City. 

16  First  Street,  San  Francisco,  Gal. 

831  New  York  Life  Building,  Kansas  City,  Mo. 


148  Michigan  Avenue,  Chicago,  111. 
406  Sibley  Street,  St.  Paul,  Minn. 
215  West  Fourth  Street,  Cincinnati,  O. 
1110  Noble  Street,  Philadelphia,  Paf 
1333  F  Street,  Washington,  D.  C. 
lie  North  3d  Street,  St.  Louis,  Mo. 


March  14, 
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American  Electrical  Works xv 

Automatic  Switch  Co xxii 

Baggot,   E ^^; 

Bain  Electric  Mfg.  Co vtl 

Ball  Engine   Co ^^^" 

Barnes,  W.  F.  &  Jno xxiii 

Barton,  Geo.  P x"" 

Baxter  Electric  Motor  Co xxvni 

Bernstein  Electric  Co 

Borden  &  Selleck  Co xvli 

Brownlee  &  Co ^'^ 

Brush  Electric  Co 

Buckeye  Electric  Co. . .  

Bunnell  &  Co.,  J.  H.. — 

Bailer  Hard  Rubber  Co xxi 

C.B.&Q-RR A ^"^M 

C  &  C.  Electric  Motor  Co....xviii 
Card  Electric  Motor  &  Dynamo 

Co ~^ 

Central  Electric  Co ■  '^ 

Chicago  Electric  Club.. — — 

CMcaio  Electric  Mfg.  Co xv 

Cleveland  Aluminum  Co xvi 

Cleverly  Electrical   Works iv 

Colburi&Co.,  I.  W '^v^ 

Cutter,  Geo  V ' ' " '  n '  Si 

Columbia  Incandescent  Lamp  Co.  vii 

Connecticut  Motor  Co 

Consolidated  Electric  Storage 

Co ■,■; ; 

Cowles  Electric  Smeltmg  and 

AluminumCo. • x™ 

Crocker-Wheeler  Motor  Co xv 

Crosby  Electric  Co ". 

Day's  Kerit*  Insulation. .. ...  •  •  ■  ■  •} 

Davton  Globe  Iron  Works  Co.xvi  1 

Detroit  Electrical  Works vlli 

Delany  P   B ~^~ 

Eastern*  Electric  Cable  CJo xv 

Edison  General  Electric  to.,— 

Llghtine  and  Power  Dept.xu,  xvi 
Electric  Merchandise    Co.....--xv 

Electric  Mutual    Insurance   Co.  .vii 
Electric  Railway  Specialty  Co.. .    .1 

Electric  Construction  &  Sup.  Co. .  -Iv 
Electrician   Pub.  Co.  .........    •  xx 

Electrical  Supply  Co..  The.  .1,  xxvi 

ElektronMfg.Co...... 3^ 

Empire  City  Electric  Co xxii 

Empire  China  Works....    ...    -xvi 

Engineering  Eriuipment  Co -j 

Eureka  Tempered  Copper  Co. .  .xvU 
Evans  Friction  Cone  Co......    -xix 

Fletcher  &Fletcher  Electric  Co.xvll 

Fort  Wayne  Electric  Co xxvi  1 

Globe  Carbon  Co •  ■  xvll 

Great  Western  Electric  Sup.  Co. . . .  v 

Greeley ifc  Co.,  The  E.  S.. ;i| 

Hawkeye  Electric  Mfg.  Co iv 

Hay  Mfg.  Co ,  Walter —7;: 

Helsler  Ekctric  Light   Co xviii 

Hill  Clutch  Works xxiu 

Hipwell  Mfg.  Co. .  H.  H xv 

Holmes,  Booth  &  Haydens vl 

Holtzer-Cabot  Electric  Co -1 

Hunt  Machine  Co.,  Rodney xiv 

Hutlon.Heniy ■  ■  •  - Y 

Illinois  Electric  Material  Co xlv 

India  Rubber  &  Gotta   Percha 

Insulating  Co ■ ) ' 

Interior  Conduit  &Insulation  Co . .  xlv 
International  Okonlte  Co.,  The.  ..xv 

Ireson,  Chafi  L 1 

ivartavert  IMfR.   Co xvi 

Knapp  Electrical  Works xxv 

Laminar  Fibre  Goods  Co vn 

Leclanche  Battery  Co x 

Leffel  &  Co..  Jas xv 

McLaughlin.  James xviil 

Magnolia  Aotl-FrictlonMetal  Co. , .  .1 

Mason,  James  H xv 

MUllken  Bros vll 

Monitor  Electric  Co x 

Munsell&Co.,  Eugtne xv 

National  Carbon  Co Iv 

National  Electric  Mfg.  Co xl 

Northwestern  Electrical  Spec- 
ialty Co xvMi 

NorthwpstThom'n- Houston  Co..  xxl 

Noye  Mfg.  Co.,  Jno.  T xxiii 

N.  Y.  Belting  &  Packing  Co. . . . 

Ostrandcr  &  Co.i  W.  R xvill 

Palste.  H.  T xiv 

Page  Belting  Co xvi 

Partrick  «&  Carter  Co xlx 

Payne  &  CJo.,  Geo.  W ■ 

Phoenix  Glass  Co x 

Pond  Englneflring  Co xvi 

Powell  (^..  Wm 

Queen  &  Co xv 

Roebllngn'  Sons  Co.,  Jno,  A xlx 

8awyer-Man  Electric  Co xlll 

Sclileren&  Co.,Cha8.  A xlv 

Rcbuyler  Electric  Co Iv 

Hhawhan  Machine  Works xlv 

Shultz  Belting  Co xvi 


Southern  Electrical  Supply  Co.xxlii 

Standard  Electrical  Works xvi 

Standard  Underground  Cable  Co...  -i 

Standard  Carbon  Co, xix 

Stanley  &  Hall xlv 

Standard  Paint  Co xlv 

Star  Electris  Co s 

Stephenson  Co.,  Jno xxii 

Stll well  &Blerce  Mfg.  Co  .  .xvi.xvli 
St,  Louis  Electrical  Supply  Co.. xvill 

Sunbeam  Incand.  Lamp  Co xvii 

Taussig.  S 

Taylor  Mfg.  Co sxiii 

Temple,  J.  C xv 

Thomson-Houston  Electric  Co. 

Lighting  Department ii 

Thomson-Houston  Electric  Co., 

Mining   department xxlv 

Triumph  Comp'd  Engine  Co..  .xxiil 

Turner  Brass  Works xv 

Union  Hardware  Co. . . ; xiv 

United  Electric  Traction  Co x 

United  States  Electric  Lighting 

Co xiii 

VanNuIa  C.  S 1 

Wanted xv 

Western  Electric  Co xxii 

Westlnghouse  Electric  and  Mfg. 

Co 

Weston   Electrical    Instrument 

Co xiv 

WUeod,  Rebenstock  &  Co xvi 

Wiecoasin  Bridge  &  Iron  Co      

Wollensak,  J.  F iv 

Woodbrldge  &  Turner xvli 

CLASSIFIED  LIST. 


A«''Cnuialator8. 

Accatnalator  Co-,  The. 
Bruph  Electr.c  Co. 
Alnmiiiiiiii. 

Cowlee  Electric  Smelling  i-  Refin- 
ing Co. 
Cleveland  Alnmlnnm  Co. 
Annanriators. 

Central  ErectricCo. 
Kmplre  City  Electric  Co. 
Fletcher  &  Fletcher  Electric  Co. 
GreatWeatem  ElPctrlc  Supply  Co. 
Greelpy  &  Co  ,  The  K.  8. 
Hay  Mfg.  Co.,  Walter. 
Holtzer-Cabot  Electric  Co. 
Knapp  Electrics!  Worka. 
Monitor  Electric  Co. 
Oetrander  &  Co.  W.  R., 
Partrick  &  Carter  Co. 
Standard  Electrical  Worfee. 
Stanley  &  Hall. 
Weetern  Electric  Co. 
AntJ-Frlction  Metal. 
MasnoUa  Antl- Friction  Metal   Co., 

The. 
Tnrner  Brass  Worka. 
Arc  I 'Amp  8. 
Bain  Electric  Mfg.  Co. 
Brnph  Electric  Co. 
Electric  CoDBtrnctloo  &  Sapply  Co. 
Fort  Wayne  Electric  Co. 
Hawbeye  Electric  Mfg.  Co. 
McLaoghlln.  Jas. 
I^orthweet  ThomsoQ-Bodaton  Elec. 

Co. 
Schnyler  Electric  CO. 
ThomBon-HooatoD  Electric  Co. 
I     WeaHnghoDse  Electric  &  Mfg.  Co. 

Western  Electric  Co. 
<  Batteries. 

Bannell  &  Co.,  J.  H. 
Central  Electric  Co. 
CroBby  Electric  Co. 
Electrical  Sopplv  Co.,The. 
Fletcher  &  Fletcher  Biectrlc  Co. 
Great  Western  Electric  Sapply  Co. 
Leclanch"  Battery  Co. 
MaHon,  Jas.  H. 
Monitor  Electric  Co. 
Parlrlck  &  Carter  Co. 
Queen  &  Co. 

Southern  Electrical  Supply  Co. 
St.  lH)uia  Electrical  Supply  Co. 
Standard  Electrical  WorRa. 
Stan'ey  A  Hall. 
Western  Electric  Co. 
Battery  Jarp. 
Bnller   Hard  Rubber  Co. 
(  L-ntFftl  El'ctrlcCo. 
Electrical  Supp'v  Co.,  The. 
Hollzer-Cabol  Bleciric  Co. 
I'artrlck  &  Carter  Co. 
Queen  .t  Co. 
btanley  &,  Hall. 
Weslern  Electric  Co. 
BellH,  Rl«^r.trlc. 
Central  Electric  Co. 
Empire  Cltv  Electric  Co. 
Kletchor  &  Fletcher  Electric  Co. 
(ireat  Weetern  KlfiCtricSupply  Co. 
Greelftv&  Co.,  Tl..'  E.  S. 
Hay  Mfg.  Co..  Waller. 
Knapp  Jilectflcal  Worka. 
MinlM>r  Electric  Co. 
Norlliweatern  El^rt.  Specialty  Co. 
OBtranrer  A  Co.,  W.  R. 
Partrick  A  Carter  Co. 
Southern  ElPitrtral  Supply  Co. 
St.  Louis  Rlcctrlcal  Supply  Co. 
Htandnrd  Electrical  Worka. 
Stanley  illQll. 
Wollenpak.  J.F. 
Woeteni  Electric  Co. 
B«ll«,  nacneto. 
('r-ntral  Electric  Co. 
Empire  City  ElortrlcCo. 
Oreelev&Co..Tlie  K.S. 
Holtzer  <."iihot  Kle'-tric  Co. 
Knapu  Electrical  Works. 
Partrick  &  Carter  Co. 
Standard  Electrical  Works. 
Htanl<*y  &  Hall. 
Star  Electrli  Co. 
Weatem  Electric  Co. 

Belting. 

Evans  Friction  Cone  Co. 

Irennn,  f'hft*.  L. 

Ma^oD.  .Jainna  ll. 

N.  y.  Ileltlnir  &  Packing  Co. 

Puee  BeitlDtf  Co. 

Schlereii  &  Co.,  ''has.  A. 

flhiilU  BelUnK  Co. 


Boilers. 

Abendroth  &  RootMfg.  Co. 
Pond  fioslneeriog  Co. 
BooKs.  I^Tlectrii'.sl. 

Electrician  PubllBhing  Co. 
Braider  ^'poolers. 
Payne  &  Co.,  Geo.  W. 
Bnreiar  Alarms. 
Central  Electric  Co. 
Electrical  Supply  Co.,  The. 
Empire  City  Electric  Co. 
Fletcher  4  Fletcher  Electric  Co. 
Great  Western  Electric  Supply  Co. 
Greeley*  Co., The  E.  8. 
HoltZsr-Cabot  Electric  Co. 
Knapp  Electrical  Works. 
Monitor  Electric  Co. 
03trand6r&Co.,  W.  R. 
Partrick  &  Carter  Co. 
Southern  Electrical  Supply  Co. 
Standard  Electrical  Worka.   . 
Cables. 

(See  wire  Ineulated.) 
Cable  Electric  (See  Wire  Insu- 
lated), Copper,  fei(heet  and  Bar. 
Roebllng's  sons  Co.,  John  A. 
Standard  Underground  Cable  Co. 
We&tem  Electric  Co. 
Carbons,  Points  and  Plates. 
Brneh  Electric  Co. 
Central  Electric  Co 
Electrical  Supply  Co  ,  The. 
Empire  City  Klectrlc  Co. 
Globe  Carbon  Co. 
Knapp  Electrical  Worte. 
National  Carbon  Co. 
Standard  Carbon  Co. 
Western  Electric  Co. 
Cars.  Electric  Kailway. 

Stephenson  Co.,  John. 
Clutches,  Friction, 

Hill  Clutch  Works. 
Constmctlon  and  Bepairs. 
Bain  Electric  Mfg.  Co. 
Electric  Construction  &  Supply  Co. 
Chicago  Electric  Mfg.  Co. 
Knapp  Electrical  Works. 
McLaughlin,  Jas. 

N.  W.  Thomson-Honaton  Elec  Co. 
Shawhan  Machine  Works. 
Temple,  J.  C. 
Weetern  Electric  Co. 
Wilson.  Retenstock  &  Co. 
Contractors.  Blectric   Llsrht. 
Kneioe  Plants  and  Electric 
Ballways. 
Brash  Electric  Co. 
Chicago  Electric  Mfg.  Co. 
Edison  General  Electric  Co. 
Eneineering  Equipment  Co. 
Hutton.  Henry. 
McLauchUn,  Jae. 

N.  W.  Thomson-Houston  Elec.  Co. 
Fond  Eni:ineering  Co. 
Temple,  J.  C. 

Thomsoo-Houeton  Electric  Co. 
United  Electric  Traction  Co. 
U.  9.  Electric  Lighting  Co. 
Westinght'use  Electric  &  Mfg-  Co. 
Western  Electric  Co. 
Woodbrldge  &  Turner. 
Copper  U'ires  and  Tapes. 
American  Electrical  Worka. 
Central  Electric  Co. 
,      EdlBon  General  Electric  Co. 

Electrical  Supply  Co., The, 
I      Great  Western  Electric  Supply  Co. 
'      Holmes,  Booth  &  Hsydens. 
International  Okonlte  Co.,  The. 
Illinois  Electric  Material  Co. 
Knapp  Electrical  Works. 
Monitor  Electric  Co. 
Roebliog's   Sons  Co.,  Jno.  A. 
Standard  Electrical  Worka. 
Standard  Underground  Cable  Co. 
Western  EleclrlcCo. 
Cross-Arms. 
Central  Electric  Co. 
Electrical  Supply  Co.,  The. 
Grpat  Western  Electric  Supply  Co. 
Illinois  Blectric  Material  Co. 
Monitor  Electric  Co. 
N.  W.  Thomeonllouaton  Elec.  Co. 
Southern  Electrical  Supply  Co. 
St.  Louis  El'Ctrlcal  Supply  Co. 
Weetern  Electric  Co. 
Cat-ontM  and  Kwltcbcii. 
Alexander,  Barney  &  uhapln. 
Automatic  Switch  Co. 
Central  Electric  Co. 
Electrical  Supply  Co.,  The. 
Empire  City  Electric  i^o. 
Fletcher  &  Fletcher  EleclrlcCo. 
Great  Western  Electric  SupplyCo. 
Greeley  <fc  Co.,  Tim  E.  3. 
IloltZHr-Cabot  Electric  Co. 
Illlnole  Electric  Material  Co. 
Partrick  &  Cbrter  Co. 
Paiete,  U.  T. 

Southern  Electrical  Supply  Co. 
St.  LouIb  Electrical  Supply  Co. 
Star  Electri.T  Co. 
Union  Hardware  Co. 
Van  Nuls,  C  S. 
Western  Electric  Co. 
UynamoH. 
Brush  Electric  Co. 
Bain  Electric  Mfg.  Co. 
Colbnrn&Cf..,  I.  W. 
Fort  Wayne  Klertrlc  Co. 
Hawkeye  Electric  Manufacturing  Co. 
Helsler  Electric  Light  Co. 
National  Electric  Manufacturing  Co. 
Schnyk-r  EleclrlcCo. 
Shawhan  Maclilno  Works. 
ThomPon-HouHtdU  Electric  Co. 
United  Electric  Traction  Co. 
U.  S.  Elfsctrlc  l-ijihtlng  Co. 
Westflrn  Electric  Co. 
WeBtlnghoupe  Electric*  Mfg.  Co. 
Electrical  Instrnments. 
Centriil  Electric  Co. 
Electriciil  Supply  Co.,  The. 
GreatWfStern  Electric  Supply  Co. 
Greeley  &  Co.,  The  E.  S. 
Partrick  &  Carter  Co. 
Queen  &  Co. 
Star  Electrli  Co. 
WcBt«rn  Electric  Co. 
Wet«t/»n  Rlectrical  Inptrnraent  Co. 
Eicctrirnl  KpcclaltlcH. 
Cutter,  Geo. 
Hipwell  Mfg.  Co.,  H.  II. 
NorthwARttirn  Kl"Ct,  Specialty  Co. 
Turnitr  r.rii««  Works. 
BIcctrlr  Itailwnv*. 
Detroit  El'ctrlcal  Works. 
KdlROn  General  Klfctrlc  Co. 
ThoraBon-HouBton  Electric  Co. 
United  Electric  Traction  Co. 
WeBlloghouBS  Electric  &  Mfg.  Co. 
Woodbrldge  <Si  Turner. 


Electroliers    and    Combina- 
tion Fixtures. 

Bageot,  E. 

Electrical  Supply  Co.,  The. 

Great  Western  Electric  Supply  Co. 

Sawyer-Man  Electric  Co. 

Thomaon-Houston  Electric  Co. 
Electro-Platlns  aKactiines. 

Brush  Electric  Co. 

Colburn&Co.,I.  W. 

Edison  General  Electric  Co. 

Thomson-Houston  Electric  Co. 
Ensines,  Steam. 

Ball  Engine  Co. 

Engineering  Equipment  Co. 

HoyeMfg.  Co.,  Jno.  T. 

Pond  EnuineeringCo. 

Taylor  Manufacturing  Co. 

Triumph  Compound  Engine  C6. 
Fire  Alarms. 

Electrical  Supply  Co.,  The. 

Knapp  Electrical  Works. 
PartrlcK  &  Carter  Co. 

Western  Klectric  Co. 


Friction  Cones. 

Evans  Friction  Cone  Co. 
€ras  liishtingr-,  Klectric. 

Cleverly  Electrical  Works. - 
Electrical  Supply  Co.,  The. 
Knapp  Electrical  Works. 
Partrick  &  Carter  Co. 
Western  Electric  Co. 
Wollensak,  J.  F. 


General  Electrical  Supplies. 

Alexander,  Barney  &  Chapln. 
American  Electrical  Worka. 
Automatic  Switch  Co. 
Brush  Electric  Co. 
Central  Electric  Co. 
Chicago  Electric  Mfg.  Co. 
Cleverly  Electrical  Works. 
Cutler,  Geo. 

Edison  General  Electric  Co. 
Electric  Conetrnctlon  &  Supply  Co 
Electrical  Supply  Co.,  The. 
Empire  City  Electric  Co. 
Fletcher  &  Fletcher  Electric  Co. 
Great  Western  Electric  Supply  Co. 
Gr6elev&Co.,TheE.  S. 
Holtzer-Cabot  Electric  Co. 
Holmes,  Booth  &  Haydens. 
Illinois  Electric  Material  Co. 
International  Okonite  Co.,  The. 
Knapp  Electrical  Worlis. 
Monitor  Electric  Co, 
N.  W.  Thomson-Houston  Elec.  Co. 
Oetrander  &  Co.,W.  R. 
Partrick*  Carter  Co. 
Southern  Electrical  Supply  Co. 
Stanley  &  Hall. 
Star  Electrls  Co. 
St.  Lonis  Electrical  Supply  Co. 
Standard  Electrical  Works. 
Thomsou-Honaton  ElectricCo. 
Union  Hardware  Co. 
Van  Nuls,  C.  S. 
Western  Electric  Co. 
Wilson.  Rebenptock  &  Co. 
Wollensak,  J.  F. 
eiobps  and  Electrical  eiass- 
Trare. 
Baggot.  E. 

Great  Western  Klectric  Supply  Co. 
Phcenlx  Glass  Co. 
Hard  Bnbber  for  Electrical 
Purposes. 
Butler  Hard  Robber  Co. 
In«nlatorfi  and  insnlatlns 
Bfaterlals. 

Alexander,  Barney  A  Chapln. 
Butler  Hard  Rubber  Co. 
Central  ElectricCo. 
Cutter,  Geo. 

Electric  Merchandise  Co. 
Electrical  Supply  Co.,  The. 
Empire  Cltv  blectric  Co. 
Fletcher  &  Fletcher  Electric  Co. 

Great  Western  Electric  SupplyCo. 

Interior  Conduit  Alnanlatlon  Co. 

Intt^rnatlonal  Okonlte  Co.,  The. 

Kartavert  Mt^^  Co. 

Knapp  Electrical  Worka. 

Laminar  Fibre  Qoodb  Co. 

Monitor  Electric  Co. 

Mnneell  &  Co.,  Eugene. 

Partrick  &  Carter  Co. 

Southern  Electrical  Supply  Co. 

standard  Paint  Co. 

St.  Louis  Electrical  Supply  Co. 

Western  Electric  Co. 
InHulated  ^Vlres  and  Cables 

Mogoet  Wire. 

American  Electrical  Worka. 

Central  Electric  Co. 

Dfiye  Kfrlte  Insulation. 

Eaalern  Electric  fable  Co. 

EdlBon  General  Electric  Co. 

Electrical  Supply  Co.,    The. 

Grnat  Western  Electric  Supply  Co. 

Holmee,  Booth  &  UaydeuB. 

IlllDoIs  Electric  Material  Co. 

Interior  Conduit  &  Insulation  Co. 

IntiTuatlonal  Okonlte  Co.,  The. 

India  Rubber  A  Gutta  Percha  Ineu- 
latlng  ('o. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Partrick  &  Carter  Co. 

Southern  Electrical  Supply  Co. 

St.  Louis  Electrical  Snpply  Co. 

Standard  Elertrfcal  Works. 

Standard  Underground  Cable  Co. 

Western  Electric  Co. 


Joarnfll  Benrlntfs. 

Eart'ka  Tempered  Copper  Co. 
Magnolia  ADtlFrlclIon  Metal  Co. 
Turner  Brass  Worka. 
LnmpN,  Inrandescent. 
Ab>:^andBr.  Barney  &  Chapln. 
Bornsloin  Electric  Co. 
Broeh  ElectricCo. 
Buckeyo  Electric  Co. 
Central  ElectricCo. 
Columbia  Incandescent  Lamp  Co. 
Edteon  General  Electric  Co. 
Electrical  Supply  Co.,  The. 
Empire  City  Electric  Co. 
Groat  Western  Klectric  Supply  Co. 
Greeley  ACo.TlieE.  S 
Helaler  Electric  Light  Co. 
Knapp  Electrical  Worke. 
Monitor  Electric  Co. 
N.  W,  Thomnoo-llonston  EInc.  Oo. 
MawvorMfth   Klectric  Co. 
Southeru  Electrical  Supply  Co. 
St.  LoulB  Blectrlcal  Supply  Oo. 


I<amps,  Incandescent—CoQtd. 
Suntieam  Incandeecent  Lamp  Co. 
ThomBon-Houston  Electric  Co. 
Weatem  ElectricCo. 
liStbes  Bud  3lachine  Tools. 

Barnee  Co.,  W.  P.  &  John. 
iUasnet  Wire. 

(See  insulated  wire.) 
Sledieal  Batteries- 
Fletcher  &  Fletcher  Electric  Co. 
Partrick  &  Carter  Co. 
Mica. 

Munsell  &  Co.,  Eugene. 
niinlDS  ApparatuM,  Electric. 
Bain  Electric  Mf-:.  Co. 
Edison  General  Electric  Co. 
Thomson-Houston  Electric  Co. 
Weetlnghouae  Electric  &  Mfg.  Co. 
motors. 
Bain  Electric  3Ifg.  Co. 
Brush  Electric  Co. 
Baxter  Electric  Motor  Co. 
Card  Electric  Motor  &  Dynamo  Co. 
Connecticut  Motor  <'o 
Crocker-Wheeler  Motor  Co. 
C.  &C.  Electric  Moror  Co. 
Detroit  Electrical  Worke. 
Edison  General  Electric  Co. 
Elektroc  Manufacturing  Co. 
Hawbeye  Electric  Mfg.  Co. 
Shawhan  Machine  Works. 
Thomsnn-HouBton  ElectricCo, 
U.  8.  Electric  Llahting  Co. 
United  Electric  Traction  Co. 
Westinebouee  Electric  &  Mfg.  Co, 
Oils. 

Taussig,  S. 
Oil  Cnps  and  Brass  Goods. 

Powell  Co.,  Wm. 
Psckins:. 

X.  Y.  Belting  &  Packing  Co. 
Pins  and  Brackets. 
Central  Electric  Co. 
Electrical  Supply  Co.,  The, 
Great  Western  Electric  Supply  Co. 
Illinois  Electric  Material  Co. 
Standard  Electrical  Works. 
Southern  Electrical  Supply  Co. 
St.  Louis  Electrical  Supply  Co. 
Western  Electric  Co. 
Poles. 
Brownlee  &  Co. 
Central  Electric  Co. 
Electrical  Supply    Co..  The. 
Great  Western  Electric  Supply  Co. 
Illinois  Electric  Material  Co. 
MiUIken   Bros. 
Wisconein  Bridge  &  Iron  Co. 
Pnbllshers.  Klectriral. 

Electrician  Publishing  Co. 
Push  Bnttons. 
Central  ElectricCo. 
Cutter,  Geo. 

Electrical  Supply  Co.,  The. 
Fletcher  &  Fletcher  Electric  Co. 
GreatWestern  Electric  SupplyCo. 
Illinois  Electric  Material  Co. 
Knaop  Electrical  Works. 
Northweetern  Elect.  Specialty  Co. 
Partrick  &  Carter  Co. 
StandaTd  Ebctrical  Worka. 
Union  Hardware  Co. 
Wealem  ElectricCo. 
Bsllways.  Electric. 
(See  electric  railways.) 
Separntors,  Hteam. 
Pond  Engineering  Co. 

SpcBklne:  Tnbes. 

Central  Electric  Co. 
Electrical  Snpply  Co.,  The. 
Knapp  Electrical  Worka, 
Monitor  Electric  Co.    . 
Ostrander&Co.,  W.  R, 
Weetern  Electric  Co. 
Wollensak,  J.  F. 


I^poed  Indicators. 

Queen  &  Co. 
SnppllcN.  Electric  Kailway. 

Fleet rir  Jlerchandlee  Co. 
Electric  Killway  Specialty  Co. 

Tapes,  InsQlatlns- 

Amerlcan  Electrical  Worka. 

Central  Electric  Co. 

Eastern  Electric  C'ahle  Co. 

Edison  General  Electric  Co. 

Electrical  Snpply  Co.,  The. 

Great  Western  Electric  Supply  Co. 

India  Robber  &  Qutta  Percha   In- 
sulating Cn, 

International  Okonlte  Co.,  The. 

IlllnoiB  Klectric  Material  Co. 

Western  ElectilcCo. 
Telesrrapli  Apparatus. 

Bonnell  &  Co.,  J.  H. 

Central  Electric  Co. 

Electrical  Supply  Co.,  The. 

Empire  City  BlPctrlc  Co. 

GreatWestern  Electric  SupplyCo. 

Greeley  .t  Co,,  Tlio  K.  8. 

Knapp  Electrical  Worka. 

Monitor  ElectricCo. 

Partrick  &  Carter  Co. 

Standard  Electrical  Worke. 

Weetern  ElectricCo. 
Teleplionep,  Kleptrir, 

Standard  Electrical  Worka. 

Western  Electric  Co. 
Test  InstrnmenfH. 

Biiln  Electric  Mfg.  Cu. 

Central  Electric  Co. 

Electrical  Supply  Co,  The. 

Greeley  &  Vo.,  The  E.  S. 

Knapp  Electrical  Worka. 

Queen  &,  Co. 

Western  Klectric  Co. 

Weston  Electrical  luBtrumenl  Co. 
TruckH,  Klectric  Car. 

D.Hroll  El'>ct.riciil  Works. 

Kdleon  General  Electric  Co. 

Steplionson  Co  ,  Jno. 

ThomBon-IIoiiston  Electric  Oo. 

United  Electric  Traction  Co. 

Westlnghoneo  Electric  &  Mfg.  Co. 
TnTblnt^  M'hcels. 

Dayton  Globe  Iron  Workn  Co. 

Hunt  Marbine  Co.,  Rodney. 
LefTel  &  Co.,  Jniuee. 

Stllwell  dk  Blorco  Mfg.  Co. 

Wire,  Bare. 

American  Electrical  Worke. 
Central  Electric  Co. 
Electrical  Snpplv  Co,,  The. 
Hnlmps.  Booth  A  Haydena. 
lllinKls  Klectric  Material  Co. 
Knapp  Klnctrlral  Worka. 
Partrick  A  Carter  Co. 
Roobllnsr'e  SODB  On.,  Jno.  A. 
Western  BlecCrlo  Oo. 
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TTHE    TVATtOiVA^L  CA^I^B  OW  CO 


CleTT-ela-r^-d.,  Oliio. 


-MANUFACTURERS  OF- 


ELECTRIC  UGHT  CARBONS  aho  BATTERY  MATERIAI.. 


Electric  Specialties. 

• WE    MAKE 

Electric  Supplies  Under  Contract. 


INCANDESCENT  LAMPS. 

so    •FO    1x0    "^TOaLiTSI. 

TO  FIT  STANDARD  SOCKETS. 


THE  BUCKEYE  ELECTRIC  CO., 

P.O.  Box  123,     CLEVELAND,  OHIO. 


WRITE  ^OR  CIRCULAR. 


CHICAGO  OFFICE,  182  Jackson  Street. 


GIVES  A  CLEAR 
AND  STEADY 
LIGHT. 


THE  ONLY  COMMERCIAL  ARC  LAMP 


5*OIi 


INCANDESCENT 
CIRCUITS. 


Burning  2  in  Series  on  Circuits  of  1 00  to  1 20  Volts 
Will  Use  6j4,  8  or  10  Amperes  of  Current. 


Please  state  System  and  Voltage  Used.    Address 

THE  ELECTRIC  CONSTRUCTION  &  SUPPLY  CO. 

18  Cortlandt  St.,  NEW  YORK  CITY. 


We  Guarantee 
Them    Electrically 
and  Mechanically. 


CROSBY  DRY  BATTERIES 

FOR  OPEN  CIRCUIT  WORK. 

ELECTROMOTIVE  FORCE,  1.55  VOLTS. 
C  URRENT  1  TO  15  AMPERES. 

THE  ONLY  BATTERY  SOLD  SEMI-CHARGED. 

DOES  NOT  WORK  UNTIL  WANTED. 

ONLY  A  SMALL  QUANTITY  OP  PURE  WATER  NECESSARY  TO  CHARGE  IT. 


NEAT. 

CLEAN, 
EFFECTIVE. 

SIMPLE, 
COMPACT. 
PORTABLE. 


RECUPERATES 
QUICKER 

AND 

OFTENER 

THAN 

ANY  OTHER. 


TELEPHONE  FOR  LONG  OR  SHORT  DISTANCE. 

Tj.r»-D   &AS  LIGHTING,  ANUraOIATOES,    -lurTr-nTnAT     TTQTTa 
■f  UirC     BELLS,  BTJEGLAE  ALARM  AND    SslliijULKjJ\.Li    U  OiljO 

IT    ^^.tSt    3XrO    g|«^TT.A.Xj. 

For  Cfrculare  and  Prlni^  LtntH  upply  to  Principal  Ofllce 

CROSBY  ELECTRIC  CO., 

87  an*  89  8oath  Fifth  Avenue,     -       -       imEW  YORK. 


THE  SCHUYLER 


-STTSTElVi:    OIF- 


ARC  LIGHTING 


CONTAINS  THE  FOLLOWING  IMPORTANT  FEATURES; 


instantaneous  and  Automatic  Regulation. 

Self-Lubricating  Boxes. 

Ventilated  Armature,  proof  against  a  burn-out. 

A  Pure  White  Steady  Light. 

MSCHUYLER  ELECTRIC  CO., 

IMIDDLETOWN,  CONN. 


March  14,  iSgt  WESTEfeM    ELECTfelCiAN*. 


DOWH  WENT  -  -  -  ? 

LAMPS! 


DISCOUNTS       jy  Q  ^  .  -„,,^ 

LARGE  H^^L^   ^^     a#     I      ^1  ^Kr:r 

QUANTITIES.  i^V^^    ^^    Vi^B  BASE. 


GUARANTEED  TO  BE  THE  EQUAL 


OF  ANY 


Iv  a  m  p 

ON  THE  MARKET. 


LOHGEST  LIFE, 
GREATEST  BRILLIAHCY, 
HIGHEST  EFFICIEHCY, 
DOES  HOT  BLACKED 


WE  BILL    THE  LAMPS  AT  45   CENTS  AND  ALLOW 2  CENTS  FOB 
BASES  BETUBNED.  MAKING    THE  PBICE 


tC 


Up  to  February  20,  we  have  not  sold  one  of  these  lamps  for  less  than 
56  cts,,  but  having  made  arrangements  to  take  the  entire  output  of  one 
of  the  largest  factories  in  this  country,  we  will  sell  at  factory  prices. 

Send  in  yo\ir  Orders. 


GREAT  WESTERN  ELECTRIC  SUPPLY  CO., 

190  &  193  FIFTH  AVE.,  CHICAGO. 
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HOI-KtES,    BOOTH    &    IIAYI3EITS, 

FACTORIES:   WATEBBURT,   CONN. 

MANUFACTVBEBS    OF 

BARZ:  AND  INSUZiATJESD  TTITIRZ:. 

Underwriters' Copper  Electric  Light  Line  Wire,  handsomelsr  finished,  highest  conductivity.    Copper  Magnet  Wire,  Flexible  Silk,  Cotton  and  Worsted  Cords 
for  Incandescent  Lighting.     Round  and  Flat  Copper  Bars  for  Station  Work.     Insulated  Iron  Pressure  Wire. 

PATENT     K.  K.     LINE  WIRE 

For  Electric  Light,  Electric  Railways,  Motors,  Telegraph  and  Telephone  Use. 

AGENTS  FOR  THE  WASHINGTON  CARBON  CO.,  CARBONS  FOR  ARC  LIGHTING. 

THOS.  L.  SCOVILL,  New  York  Agent. 

as  PARK  PLACE.  NEW  YORK. 

THE  ELEKTRON  MFG.  CO., 

79  and  81   Washington  Street,  Brooklyn,  N.  Y. 


-MAJfUFACTURERS    OF- 


Ferret  Electric  MotorsiDynamos 

I.AMIXATED  FIi:i.D  MAGNETS,  HIGH  EFFICIENCY, 

LOW  SPEED,  FULL  POWER. 

Motors  of  any  size  for  any  purpose.  Facttrries  equipped  throupliout  with  Electric  Power, 

Isolated   Plants  for  Incandescent   Electric  Lighting. 


SHSLLIIsra-    .A-O-EIsTTS: 

BALTIMORE.  MD..  Huntington,  How  &  Pitcher.  306  West  Fayetle  St. 
i  '         - --  W4SHINGT0N.  D.  C.  J.  U.  Burliett  &  Co..  1409  N.  Y.  Ave.  ST.  PAUL.  MINN..  F.  J.  Renz.  327  Minnesota  St. 

PerretaoH  p.Motor,Speed.'i50.Weiebtl. 30011)3.      MEW  ORLEANS.  LA..  George  Baquie.  140  Gravier  St.  PHILADELPHIA.  PA..  Cleverly  Electrical  Works.  1018  Chestnut  St. 

THE  INDIA  RUBBER  &  GUTTA  PERCHA  INSULATING  CO., 

MABfUFACTlTkERS  OF- 


VULCANIZED  INDIA-RUBBER 
Cables,  to  any  Specification 
up  to  8,000  Megohms  per 
mile. 

ABSOLUTELY  PURE  RUBBER 
CABLES. 

CONCENTRIC  CABLES,  any 
millage.  FLEXIBLE  CORDS. 
SILK.  HEMP.  COnON.  DY- 
NAMO WIRES  and  CABLES, 
very  pliable.  Every  variety 
of  INCANDESCENT  CORES. 


THREE  and  TWO  -  WIRE 
CABLES,  to  any  specifica- 
tion up  to  8.000  Me- 
gohms per  knot. 

CABLES  of  High  Insulation 
and  Long  Lite,  all  millage. 


If  you  are  not  acquainted  with  the  merits  of  Habirshaw  Insulation 
we  shall  be  pleased  to  send  you  samples  upon  application. 

W.  M.  HABIRSHAW,  Gen'l  Mgr.      OFFICE:  3 1 5  Madison  Ave,  Cor.  42d  St,  New  York. 

FACTORY:    Glenwood,  Yonkers,  N.  Y. 

WESTERN    AGENTS,   The   Electrical    Supply   Co.,    171    Randolph   Street,    Chicago,   Illinois. 
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ALEXANDER,  BARNEY  &CHAPIN, 

TELEPHONE  BUILDING,  20  Cortlandt  St.,  NEW  YORK. 


VOLTMETERS. 


\  A.B.C.  1 


AMMETERS. 


ELECTRICAL  SUPPLIES. 


ARC  AND 

INCANDESCENT 

LAMPS. 


THE  MILLIKEN  PATENT 

ELECTRIC  RAILWAY  POLE. 


-MAHUPACTUEED    BY- 


IIIIII.I.IKZSN  BROS., 


No.  55  LIBEETY  STREET, 
NEW  YORK. 


No.  69  DEARBORN  STREET, 
CHICAGO. 


standard  Side,  Center  and  "Pall-OiF'  Poles.  Special  Attention 

Given  to  Insolation.    Special  Poles  of  any  Reqaired 

I<ength,  or  to  Stand  any  Strain  Ulade  to  Order. 

Adopted  by  all  the  Leading  Roads  and  Recommended  by  tbe  Best  Engineers. 

In  nse  in  the  followlne  cities:    BTEIVABK,  BUFFALO,  JEBSEX  CITlf 
PATEBISON,  TBOY,  F1TT8BDB6H,  HAJULTOSr,  O.,  STC. 

Over  6,000  Ordered  in  the  Last  3  Months, 
ORDBRS  FOR  STANDARD  POLES  FILLED  FROM  STOCK. 

WRITE   FOR  PARTICULARS. 


It  don't  matter  whether  the  Station  4s  great  or  small,  good  or  bad,  since  the  advent  of  the 

ELECTRIC  MUTUAL  INSURANCE  COMPANY 

of  BOSTON,  many  Stock  Fire  Insurance  Companies  which  had  been  charging  sv,  3-;  and  4'j,  even 
ha.ve  3lAGNAN!ArOUSLY  reduced  their  rates  A  LITTLE,  and  now  their  General  Agent. 
Special  Agent  and  Local  A^ent,  and  the  Broker  also  are  trying  to  get  there  first  and  tell  you  they 
'  have  reduced  the  rate."    They  are  after  their  "commission"  of  20:;  since  the  bars  are  let  down. 

It  is  no  use !  Why  didn't  they  do  it  before  the  Electrical  industries  were  forced  to  organize 
their  own  company— the  ELECTRIC  MUTUAL? 

Our  rates  are  about  one-half  the  Stock  rate  and  we  will  be  able  to  pay  one-half  back  in  divi- 
dend, when  policies  are  renewed.  The  NE  \V  ENGLAND  FACTORY  MUTUALS  work  with 
us,  and  the  cost  of  insurance  in  them  is  less  than  30  cents  a  $100  per  annum.  The  secret  is,  they 
have  no  agents.  PAY  NO  COMMISSIONS  and  do  business  scientifically.  They  get  no  bad  risks 
because  eveiy  policyholder  is  a  member  of  the  Company  and  has  a  voice  in  its  management. 

We  have  taken  $6,000,000  on  good  Electric  Light,  Power  and  Railway  Plants  since  May  15, 
1890,  and  only  5100  loss.  We  take  insurance  on  outside  construction,  cars,  motors,  car  houses, 
also  good  Gas  Plants.  

lam  agent  for  Companies  that  insure  Liability  of  Employers  for  injury  to  ..4A''F'/*£7t'50yV", 
employe  or  others,  in  the  Station  or  outside,  from  electrical  accident  or  others.  Damage  to  prop- 
erty or  injury  to  person  by  boiler  explosion  or  rupture.  Loss  of  income  by  stoppage  of  dynamos 
inconsequence  of  fire.  Insurance  on  construction  machinery  and  supplies  from  lime  of  shipment 
during  transit,  and  until  installation  is  accepted.    Apply  direct.  WE  DON'T  HAVE  AGENTS', 


STEPHEN  E.  BARTON,  President, 

OFFICE,  85  WATER   STREET,        -        BOSTON,   MASS. 


BAIN  ELECTRIC  MFG.  CO., 

FOREE  BAIN,  President  and  Engineer, 
47  and  49  S.  Jefferson  Street,  CHICAGO. 

DYNAMOS    AND    MOTORS 

1-12  to  500  Horse  Power. 


Highest  Class  in  Efficiency,  Meclianical  Design,  and  General  Utility. 

Experts  in  applying  Electricity  to  New  Uses. 


SEND  FOB  CATAI<OC>1IB. 


Incandescent  Lamp  Co., 

19 1 2-19 14  Olive  Street.  St.  Louis,  Mo.. 

MANITFACTUBEBS   OF 

INCANDESCENT  HHPS. 

Lamps  Made  to  Fit  any  Socket. 


Jend  D5  a  trial  order, 


Satisfaction  GoaraQteed. 


UWIINAB  FIBRE 

A  perfect  substitute  for  Hard  Rubber  for  insulating  and 
mechanical  purposes.  Thoroughly  homogeneous,  and 
practically  indestructible.  Furnished  in  sheets  and  tubes 
of  various  lengths  and  thicknesses.  Can  be  cut,  turned 
or  drilled  into  any  desired  shape.  Will  take  a  very  high 
degree  of  polish.  Is  also  a  perfect  bearing  for  light  run* 
ning  machinery. 

LAMINAR  FIBRE  GOODS  CO., 

'  180  %wm  St.,  Boston,  Mass. 
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EXPERTS    IN    THE    INDUSTRIAL 
APPLICATION  OF  ELECTRICITY. 


OWNERS  AND  MANUFACTURERS  OF  THE 


Rae  Dectric  Railway  System 

The  only  system  employing  a  single  Motor.    Noiseless  gearing  connecting  both  axles. 


"^^JSHzlilrrmm 


New  Standard  Compound  Wound  80,000  Watt  Generator. 

Long  Distance  Power  Transmission.    Electric  Power  Plants  and  Motors. 


SEND  XJS  DATA  AND  ESTIMATES  WILL  BE  PROMPTLY  FURNISHED. 


UinDI/O     Cor.  Woodward  and 
TfUnilO^    Baltimore    Avenues, 


DETROIT,  MICH. 
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CENTRAL  ELECTRIC  CO., 

116  &  118  FRANKLIN  STREET,  CHICA60. 

Connected  by  Private  Wire  with  Postal-Telegrapii  Cable  System. 


vLOW/> 


TRADE        MARK. 


GENERAL  WESTERN  AGENTS 


Okonite  and  Improyed  Candee  Wires 

AND  ALL  THE  PRODUCTS  OF  THE  OKONITE  COMPANY. 


MANSON 


TAPE 


Is  the  strongest^  cleanest^  and  most  lasting  of  all  insulating  tapes. 


This  insulator  is  universally  commended  by  Railroad  men  as  the  most  practical  and  thorough 

span  wire  insulator  yet  brought  to  their  notice. 

We  have  a  full  line  all  kinds  of  ELECTRICAL  SUPPLIES,  and  have  been 
preparing  during  the  dull  months  for  the  spring  trade. 

SEND  FOR  OUR  NEW  CATALOGUE. 


CENTRAL   ELECTRIC  CO., 

116  &  118  Franklin  Street,   CHICAGO. 
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"THz:  attxsmtion:  of 

SUPPLY   HOUSES 

Is  invited  to  a  finely  engraved  circular  winich 
/  we  have  just  issued  for  tiie  especial  use  of  our 
agents. 

Send  your  address  for  copies  in  quantity. 

THE  STAR  ElEGTRIX  C0.,»'o»"''' PHILADELPHIA. 


Electric  Traction  Go. 

ELECTRIC  RAILWAYS. 

STREET  OR  TRUNK  LINES. 

ELEVATED  OR  UNDERGROUND. 


WHAT  AN  EMINENT  PHYSICIST  SAYS 
OF  THE  AXO  BATTERY. 


Central  Stations  for  Power  Distribution. 


STATIONARY  MOTORS. 

STORAGE  BATTERIES, 


Executive  Offices:    115  BROtDWAY,  NEW  YORK. 

AGENCIES,  926  Drcxel  BIdg.,  Philadelphia;  456  Rookery  BIdg.,  Chicago. 
1 1 1  Water  St.,  Pittsburgh,  Pa. 

FACTORY:  JERSEY  CITY,  N.  J 


UNIVERSITY  OF   MICHIGAN. 


Physics  and  Electric  Engineering, 

ANN  ARBOR,  January  7,  1891. 

THE  LECLANCHE  BATTERY  CO.,  New  York. 

GENTLEMEN:— The  two  cells  of  the  Axo  pattern  of 
your  battery,  sent  me  for  trial  a  long  time  ago  have  proved 
to  be  a  most  excellent  type  of  cell.  One  of  them  I  have 
used  for  two  years  and  more  to  furnish  the  main  current  in 
the  Rayleigh  method  of  comparing  E.  M.  F.  of  my  standard 
cells,  and  it  is  still  in  use  for  the  same  purpose.  The  E.  M. 
F.  falls  to  be  sure,  but  only  very  slowly  indeed.  It  is  now 
1.52  true  volts  after  2  years'  service,  and  the  cell  has 
never  had  a  drop  of  liquid  added  to  it  since  it  was  first 
set  up. 

Since  your  two  cells  were  put  into  service  I  have 
employed  a  systematic  plan  of  testing,  and  I  can  testify  to 
the  excellent  qualities  of  the  Axo  bittery  from  the  tests 
made.  Very  truly  yours, 

H.  S.  CARHART. 


^0k  mss  ^ 

MANUFACTURERS  OF  A  FULL  LINE  OF 

ELECTRIC  LIGHT 

|}10BES^:^SHADES 

BOTH  ARC  AND  INCANDESCENT. 

RICH  CUT,  OPAL,  CIEMUTWEO,  ROUGHED.  ETC. 

ADAPTED   TO   ALL   SY6TEIM.S.         I 

.^  729  BROADWAY,  NEW  YORK.    i^Jja/^, 
'  W'     43  SIXTH  AVE ,  PITTSBIIRGH,  PA      ■  ?^^-' 


149     WABASH  AVE.,  CHICAGO,  ILL. 


WHOI.BS.VLE  DEALKH  IN  GENBRAl 


ELECTRICAL  SUPPLIES. 


WKKtTKItN  A«iENT  F«nt 


ALFRED  F.  MOORE 


ifiSTAULlSllKl)  ISJO.I 


ELECTRICAL  WIRES  AND  GABLES. 

Electric  Light,  Annunciator  and  Olllce  Wires.     Incandescent  iuid  Buttery  ConlS; 
f..oi   nvnFti  Itinrt  of  Wire  known  10  the  Electricnl  Trade. 


March  14,  1891 


WESTERN    ELECTRICIAN. 


THE  NATIONAL  TRANSFORMER  SYSTEM 

Of*  xiia'o.^jN-x>:E:sosis3'a7  XiXcvi^mso'Gk-. 


CONVERTER  EFFICIENCIES. 


OS 

U 

n 

ft-*! 


0 
e 


e 


1^ 

O    P 


CO 

■5 
o 

O 

Q 

c 
o 

o 


o 

<+- 

CO 
4-» 

c 

o 
o 

< 

(3) 

l^ 

O 


o 


Transformer  on  Pole  Showing  National  Safety  Fuse  Box. 
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COMPLETE 


CENTRAL  STATION  EQUIPMENTS 

LIGHT    OR    POWER 

OlttTBinilTION. 


OUR  APPARATUS  IS  OF  THE 

HIGHEST    EFFICIENCY, 

MECHANICALLY  AND  ELECTRICALLY. 

WE  OCAKASfTBK  ITS  OPKIIATION  AND 

PROTECT  OUR  CUSTOMERS. 


COMPLETE 

DIRECT   CURRENT  SYSTEM 

Fon 

Lia-ECTiira-. 


NATIONAL  ELECTRIC  MFC.  CO.,       Eau  Claire,  Wis. 


NEW  YORK,  N.  Y., 
BUFFALO,  N.  Y., 
CINCINNATI,  O., 
WASHINGTON,  D.  C, 
PHILADELPHIA,  PA., 


A.a-B3STTS: 

KANSAS  CITY,  MO., 
ST.  PAUL,  MINN., 
DETROIT,  MICH., 
DENVER,  COLO., 
WINNIPEG;  MAN., 

National  Eloctric  DovolopmonI  Co. 


National  Electric  IMIg.  &  Const.  Co..  50  Broadway. 

Little,  McDonald  &  Co..  141  East  Scnoca  St. 

W.N.Gray,  1  2  Chamber  of  Commerce. 

.      L.  N.  Cox,  16  Filth  St.,  T.  E. 

0.  M.  Blanchard.  Girard  Building. 

SAN  FRANCISCO,  CAL., 


Thomas  Wolfo.  515  M,iin  St. 

Tho  Electrical  Engineering  &  Supply  Co. 

-     Commorcial  Electric  Co. 

The  Mountain  Eleclric  Co. 

Simpson- Davis  Electrical  Construction  Co. 
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Edison  General  Electric  Co., 

Edison  Building,  Broad  Street,  New  York. 

ELECTRIC  LOCOMOTIVE  i  METAL  MINES. 


Mines   Completely   Equipped   with   an    Electric   Plant  for  Operating  all  kinds  of 

Mining  Machinery. 


ELECTRIC    HOISTS 

OF  ANY  SIZE  UP  TO   150  HORSE   POWER. 


For  Mines, 
Warehouses, 
Docks  and 
Bailding 
Constrnctlon. 


Absolutely  Safe, 
Durable, 
Compact, 
^^"^  Easily  Operated, 
Minimum  of  Wear. 


I     !• 


MINE  LIGHTING- ARC  AND  INCANDESCENT. 

Please  address  all  Communications  to  nearest  District  Office. 


MAIN    DISTRICT   OFFICES: 


Canadian  DiHtrict,  Bank  of  Commerce  Bldg  ,  Toronto,  Can.  l>aciiicC<oaHt  Wist.,  Kdison  Bids.,  1  la  Bni«li  St.,  San  Fi-an<-ii«w,€ 

Central  l»iMtrivt,  Kialto  Knildin::,  Chicago,  III.  Faciilc  afortliwest  I>iMtrict,  FleiHchner  Bids.,  Portland,  Ore. 

GnHtc-rn  ItiHtrUt,  KdlMon  Bnildine,  Broad  St.,    N<'w  York.  Kocky  mountain  BiMtrict,  masonic  Bnilding,  Uonvcr,  Colo. 

New  Gugland  Biittrict,  25  4»tiM  Street,  Boston,  Masm.  Soatliern  District,  lO  Decatnr  Street,  Atlanta,  Ga. 


Cal. 
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THE  United  States  Electric  Lighting  Co., 

(THE  WESTINGHOUSE  ELECTRIC  AND  MANUFACTURING  COMPANY,  Lessees.) 


m  AND  INMNDESCENT  ISOUTED  ELECTRIC  UCHT  PUNTS. 


t 


More  than  1000  Plants  in  operation  in  Factories,  Hotels, 
Of&ce  Buildings,  Theaters,  Etc. 


MOTORS-' GENERATORS 

Direct  Current  GENERATORS  and  MOTORS  for  all  purposes, 

1-8  H.  P.  up  to  any  power  required,  and  at  any 

required  E.  M.  F. 

■  Superior  in  Design  and  Wori^mansliip,  and  Uneqnaled  in  Efficiency. 


Send  for  New  U.  S.  Catalogues  on  Incandescent  Lighting  and  Motors. 

GENERAL  OFFICES:  EQUITABLE  BUILDING,     -     -     120  BROADWAY,  NEW  YORK. 


IMCflNDESCENT 


To  Fit  any  Socket. 


Excelling  all  others  in  Life, 
Maintenance  of  Candle- 
Power  and   Efficiency. 


THE  BEST  IS 


General  Electrical  Supplies 
of  Superior 

Designs  and  Finish. 


LAMPS. 


FROM   8  c.  p.  to  I50  c.  p.,  AND 
ANY   VOLTAGE. 


Even    Diffusion 

of  Light  by 

twisted  filament. 


THE  CHEAPEST. 


Send  for  our 

CATALOGUE 

of  August  1 ,  1  890. 


510-534  West  23d  Street, 

NEW  YORK. 


620  Atlantic  Avenue, 

BOSTON,  MASS. 


'? 


217  La  Salle  Street. 

CHICAGO.  ILL. 
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Rodney  Hunt  Machine  Co. 

Turbine  Water  Wheels,  Vertical  ^  Horizontal, 


MAIN  OFFICE  and  WORKS,  Orange,  Mass. 


30-iii.  wheel  at  Holyoke  Testing  Flame  .9050. 
These  wheels  are  superior  for  high  power  and 
efficiency,  esceilent  workmanship, 
even  speed  and  great  durability. 
Tight  closing  gate;  easily  operated. 
Used  in  many  of  the  large:jt  manu- 
facturingestahll'hmentsin  the  Qnit- 
ed  Stales.  6S0t)  horse  power  fur- 
nished one  mill,  7,200  to  anolher, 
and  one  manufacturer  87  wheels. 
All  nowrnnning.  Special  patented 
arrangementB  for  electric  light  and 
power  service,  even  ppeed,  etc. 

BOSTON  OFFICF,  70  Kilby  Street. 


THE  SHAWHAN  MACHINE  WORKS, 

BUILDERS  or 

X:ZjX301'ft.X0    Xl..A.XXjT7(7°jai.~E-    IVEOT'OZIS, 

DYNAMOS  AND  ELECTRICAL  APPLIANCES. 
Special  attention  Given  to  Bepairine  -Electrical  Apparatus. 
Gearing  and  Duplicate  Parts  Fnmislied  for  all  Bailway  Systems. 

195  Larned  Street  West,      -      DETROIT,  MICH. 


NO  RING. 


A  SILENT  CALL  IS  A  GOOD  THING  SOMETIMES. 

STANLEY  ^  HALL, 

ELECTRICAL  HOUSE  FDRNISHINGS, 

32  and  34  Frankfort  St.,  NEW  YORK  CITY. 


EELTIKG  MADE  BY 

CHAS.  A.  SCHIEREN  &  GO, 

New  York,  Chicago,  Boston,  Philadelphia. 

7Mnch  Double  Belt  (Second  Order)  for  Louis- 
iana Electric  Light  Co.,  New  Orleans,  La. 

Two  48-inch  Double  Belts  for  Louisiana  Elec- 
tric Light  Co.,  New  Orleans,  La- 
One  54- inch  Three-Py  Perforated  Electric  Belt 
for  Tacoma  Railway  &  Motor  Co.,  Tacoma, 
Wash. 
One  41-inch  Threo-Ply  Electric  Belt  for  Citi- 
zen's Electric  Illuminating  Co.,  Brooklyn. 
N.  Y. 
Two   30-inch   Three-Ply  Perforated   ElecCrlc 
Belts  for  Gautier  Steel  Dept.,  Johnstown, 
Pa. 


Suliscribg  lor  the  Western  Electrician. 

THE    WESTON   STANDARD 

Voltmeters  and  Ammeters. 

These  instruments  are  the  most 
accurate,  reliable  and  sensitive  port- 
able instruments  ever  offered.  A 
large  variety  of  ranges  to  meet  the 
requirements  of  all  kinds  of  work. 


Senl  for  lllnstrated  Gatalope. 


WESTON  ELECTRICAL  INSTRUMENT  CO., 

114  &  116  William  street,      Newark,  N.J. 


j^TTKltTlOliri 


FOR  ONE  MINUTE,  PLEASE. 

Have   You  Seen  Our 


NEW  CATALOGUE. 


Just  Issued? 


If  not,  write  for  it,  we  will  send  you  one  gratis. 


THE  ILLINOIS  ELECTRIC  MATERIAL  CO..  341  Rookery  Bidg  CHICAGO. 

THETUBEsoFTHE  INTERIOR  CONDUIT  «c  INSULATION  CO. 

|a|xr*ninn  nnkinillT'n(  indorsed  by  the  leading  Electricians,  Electric 
INIrKllln  I.IINIIIIIIN'^  L<g>it  companies,  Wiring  Contractors,  Architects, 
IIIIUIIIUII    UUI1UUilW(  Builders  and  Board  of  Fire  Underwriters. 

UNDERGROUND  CONDUITSl^neL^Xvs'^^^^^^^^^^^ 


ARE  ESPECIALLY  APPLICABLE  TO 

ELECTRIC  RAILWAY  REQUIREMENTS. 


'  (  Builders  and  Board  of  Fire  Underwriters. 
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Lighting  the  Train    Shed  of  the  Grand 
Central  Passenger  Station,  Chicago. 

In  a  recent  issue  of  tlie  Western  Electri- 
cian there  appeared  a  description  of  the  Edison 
plant  at  the  Grand  Central  Passenger  Station, 
Chicago.  On  the  evening  when  the  station  was 
formally  opened  to  the  public  a  great  display  of 
incandescent  lamps  was  made  in  the  train  shed 
and  the  brilliant  effect  was  much  admired.  As 
the  installation  has  been  pronounced  one  of  the 
finest  plants  equipped  in  the  West  by  the  Edi- 
son company,  the  accompanying  illustration, 
Fig.i,  showing  the  distribution  of  the  lights 
in  the  train  shed  will  be  of  interest. 

In  the  train  shed  there  are  336  32-candle 
power  lamps  arranged  in  clusters.  These  lights 
are  so  wired  that  they  may  be  lighted  in  10  sec- 
tions from  the  dispatcher's  office.  In  this  way 
the  shed  may  be  illumi- 
nated according  to  the 
position  of  any  particu- 
lar train.  The  south  and 
north  arch  of  the  train 
shed  are  each  illumina- 
ted by  90  32-candle 
power  lamps.  The  train 
shed  has  in  all  14  arches 
and  the  suspended  clus- 
ters are  wired  as  repre- 
sented diagrammatically 
in  the  sectional  view, 
Fig.  2.  The  method  of 
wiring  the  clusters  is  a 
special  one  and  was  de- 
vised to  reduce  the  dan- 
ger of  short  circuits  to 
a  minimum.  Bearing  in 
mind  that  bare  copper 
conductors  were  em- 
ployed on  account  of  the 
deleterious  effects  of 
the  sulphurous  fumes 
from  the  engines,  the 
method  of  wiring  will 
be  readily  understood. 
In  the  cut  A,  £,  C  and 
X>  are  double  and  triple 
porcelain  insulators  re- 
spectively as  indicated. 
Studying  the  cut  closely 
it  will  be  seen  that  the  '■""'■    '•"•""•■> 

cross-over  wires  on  both  sides  of  the  shed 
have  the  +  sign  while  the  middle  section 
is  a  conductor  with  a  —  sign.  A  little  thought 
will  now  enable  the  reader  to  see  the  advantage 
of  thus  wiring  an  arch — a  broken  telegraph 
wire  would  have  a  poor  chance  of  falling  across 
two  electric  light  wires  which  were  not  of  the 
same  sign,  that  is  either,  say,  a  +  wire  and 
another  +  wire  or  a  —  wire  and  a  —  wire. 
The  plan  of  wiring  the  depot  in  this  manner  was 
devised  by  I.ieut.  F.  B.  Badt. 


ability  and  e.xperience,  and  is  deservedly  popu- 
lar with  the  members  of  the  electrical  fraternity 
in  Chicago,  where  he  is  well  known.  It  is  now 
over  six  years  since  he  came  to  this  city  and  en- 
gaged in  electrical  engineering.  He  had  had 
several  years'  experience  in  practical  mechanical 
construction. 

Mr.  Sargent  is  an  Englishman  by  birth, 
claiming  as  his  birthplace  Cornwall.  He  is  now 
thirty-two  years  of  age.  Eight  years  of  his  boy- 
hood and  youth  were  spent  in  the  works  of  John 
Elder  &  Co.,  the  great  ship  builders  on  the 
Clyde,  and  there  he  gained  an  extensive  and 
practical  knowledge  of  mechanical  engineering, 
paying  particular  attention  to  heavy  machinery. 
Coming  to  America  the  young  engineer  found 
ready  employment  in  Eastern  shipbuilding 
works,  and  after  two  or  three  years  he   pushed 


and  last  August  he  returned  to  Chicago  and 
established  himself  as  an  independent  electrical 
and  mechanical  engineer.  He  is  now  in  no 
wise  connected  with  any  electric  company. 
He  has  met  with  gratifying  success  in  his  new 
field. 
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Appointment  of  Frederick  Sargent. 

Of  the  gentlemen  named  by  the  Chicago 
Electric  Club,  at  the  request  of  (;hief  Electri- 
cian Barrett,  for  the  position  of  consulting 
electrician  to  the  chief  of  construction  of  the 
World's  Columbian  exposition,  Messrs.  Cutter, 
Bliss  and  Grier  withdrew  their  names,  leaving 
Messrs.  Soden  and  Sargent  in  the  field.  To 
these  names  Professor  liarrett  added  those  of 
Lee  I..  Summers  and  C.  C.  Maskins.  These 
were  submitted  to  the  directors  of  the  exposi- 
tion. 'I'he  choice  fell  on  Mr.  Sargent,  whose  ap- 
pointment is  announced. 

Frederick  Sargent  is  an  electrical  engineer  of 


farther  west,  accepting  a  position  with  E.  P. 
Allis&  Co.,  the  engine  builders  of  Milwaukee. 
Here  he  attracted  the  attention  of  the  officers 
of  the  Western  Edison  Electric  Light  company 
of  Chicago,  who  were  in  search  of  an  engineer, 
and  in  the  fall  of  1884  Mr.  Sargent  came  to 
Chicago,  and  began  his  distinctive  career  as  an 
electrical  engineer. 

After  that  Mr.  Sargent  was  connected  with 
Edison  companies  until  he  opened  an  office  as 
an  independent  engineer.  He  was  chief  engi- 
neer of  the  Western  company,  and  remained 
with  it  about  two  years,  when  the  parent  com- 
pany bought  it  out.  Then  the  Chicago  Edison 
company  was  formed,  and  Mr.  Sargent  took 
charge  of  its  work,  first  as  engineer  and  then  as 
general  superintendent.  After  two  years  of 
this  work  he  went  to  New  York,  under  contract 
with  the  Edison  United  Manufacturing  com- 
pany. In  this  position  Mr.  Sargent  had  general 
charge  of  all  the  work  done  by  this  company  in 
the  United  States  and  Canada.  Shortly  after 
this  the  New  York  company  was  re-organized  as 
the  ICilison  General  Electric  company,  and  the 
subject  of  this  sketch  was  made  assistant  engi- 
neer-in-chicf  of  the  new  corporation.  But  he 
had  determined  to  open   an    office  of   his  own. 


Telephone  Rates  in  Illinois. 

Senator  Thiele's  bill  providing  for  a  uniform 
rate  of  telephone  charges  is  now  before  the  Illi- 
nois legislature.  Much  information  on  the  sub- 
ject has  been  collected  by  the  gentlemen  at 
Springfield  interested  in  the  proposed  law,  and 
it  is  shown  that  telephone  rates  in  American 
and  Canadian  cities  range  all  the  way  from  $35 
to  §200  per  year.  The  former  sum  is  the  amount 
charged  by  the  Bell  company  in  Montreal.  In 
that  city,  it  is  said,  there  is  lively  competition 
between  the  Bell  com- 
pany and  the  Federal 
company,  the  latter  hav- 
ing upheld  in  the  courts 
its  right  to  furnish  tele- 
phone service  in  Cana- 
da. It  is  said  that  in 
consequence  of  the  low 
rates  the  two  Mon- 
treal companies  operate 
6,5co  telephones. 

In  Chicago  the  charge 
is  S125  per  year,  which 
Senator  Thiele  would 
reduce  to  $So.  When 
Chas.  H.  Wilson,  gener- 
al superintendent  of  the 
Chicago  Telephone 
company,  was  asked  by 
a  representative  of  the 
Western  Electrician 
what  effect  the  passage 
of  the  bill  would  have 
on  the  telephone  busi- 
ness in  Chicago,  he  said: 
"I  think  that  the  people 
of  this  city  want  better 
telephone  service  rather 
than  lower  rates.  I  feel 
sure  that  the  people  are 
pleased  with  the  present 
service,  which  we  have 
worked  hard  to  make 
We  have,  in  the  Chicago 
central    offices     and 


prompt  and  efficient 
telephone  system,  nine 
cover  seventy  square  miles  of  territory,  with 
nearly  seven  thousand  telephones.  All  the 
resources  of  this  system  are  at  the  disposal  of 
any  subscriber.  Last  year  we  spent  over  $500,- 
000  in  improvements,  and  our  switch-board 
alone  cost  us  §180,000.  If  the  rates  were  re- 
duced we  could  not  give  as  good  service  as  we 
do  now,  and  I  do  not  think  the  business  men  of 
Chicago  are  willing  to  accept  such  a  change. 
People  often  ask  how  it  is  that  the  rate  in,  say 
Springfield,  for  instance,  is  $48  a  year,  while  in 
Chicago,  where  there  is  a  volume  of  business  so 
much  greater,  $125  is  charged.  It  is  difficult 
to  make  the  average  layman  understand  that 
the  telephone  business  is  an  anomaly  in  the 
laws  of  trade  in  that,  to  a  large  extent,  the  pro- 
portionate expense  of  the  service  increases  with 
the  growth  of  the  business  rather  than  dimin- 
ishes. For  instance,  a  switch-board  for  5,000 
wires  is  very  much  more  expensive  than  fifty 
switch-boards  carrying  100  wires  each.  And 
the  same  principle  ap|)lies  whc-n  the  cost  of  wir- 
ing and  connections  for  a  large  territory  is  taken 
into  consideration.  Then  again,  the  $48  rate  at 
Springfield  is   only  for  that  portion  of  the  city 
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embraced  within  a  radius  of  half  a  mile  from 
the  state  house.  Outside  of  that  §6  is  added 
for  every  quarter  mile.  Here  we  make  a  flat 
rate  of  §125  for  our  entire  territory.  So  you 
can  see  that  there  are  many  considerations  that 
do  not  appear  in  a  statement  that  should  enter 


nearer  the  surface  than  forty-three  feet.  At 
Twelfth  street  it  rises  gradually,  and  at  Twenty- 
third  street  is  eighteen  feet  below  the  surface. 
From  the  latter  point  to  One  Hundred  and  Fifty- 
fifth  street  the  average  depth  of  the  bed  rock 
is  twenty-three   feet.    The    estimated   cost  of 
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into  a  comparison  of  the  varying  telephone  rates 
of  cities."  

Underground   Electric   Railway   System. 

It  seems  to  be  generally  conceded  that  rapid 
transit  can  be  accomplished  in  New  York  City 
only  by  means  of  an  underground  electric  rail 
way  system.  During  the  last  few  weeks  several 
engineers  have  proposed  systems  which  have 
been  considered  by  the  Rapid  Transit  commis- 
sion. Among  the  number  is  a  plan  worked  out 
by  Jesse  W.  Reno  of  New  York,  the  general 
features  of  which  are  shown  in  the  accompany- 
ing diagram.  It  is  proposed  to  build  four  tracks 
under  Broadway  from  the  Battery  to  Madison 
square,  thence  under  Fifth  avenue  to  Central 
Park,  the  express  tracks  to  turn  there  and  con- 
tinue under  Fifty-ninth  street,  out  Eighth  avenue 
to  the  Harlem  River,  while  upper  tracks  con- 
tinue out  Fifth  avenue  to  the  Harlem  River. 
The  lower  tracks  will  be  available  for  trains  of 
the  proposed  Hudson  and  East  River  tunnels, 
and  will  also  connect  with  the  Grand  Central 
Railway  station  in  Forty-second  street. 

The  proposed  method  of  construction  is  in- 
genious and  comparatively  simple.  The  side 
walls  are  constructed  one  at  a  time  in  the  follow- 
ing manner:  A  trench  three  feet  in  width  and 
thirty-eight  feet  in  depth  is  excavated  outside 
of  the  car  tracks  in  the  street,  and  the  ground 
thoroughly  supported  and  braced  by  a  plank 
lining.  The  tunnel  wall  is  then  constructed  by 
filling  in  this  space  with  the  best  concrete. 
When  the  wall  is  built  to  within  eleven  feet  of 
the  surface  the  plank  lining  is  removed,  the 
trench  filled  and  the  strip  of  street  paving  relaid. 
The  other  side  wall  of  the  tunnel  is  then  con- 
structed in  similar  manner.  At  points  where 
the  street  is  crowded  a  temporary  covering  of 
heavy  planks  can  be  laid  over  the  opening, 
which  will  be  about  400  feet  long,  and  the  work 
of  sinking  and  building  the  concrete  wall  may 
go  on  beneath  this,  or  the  ground  for  the  walls 
may  be  opened  without  obstructing  traffic  at 
all  by  sinking  a  shaft  in  a  side  street,  out  of  the 
way,  and  drifting  along  the  tunnel  line. 

The  e.\cavation  of  the  ground  between  the 
side  walls  is  effected  without  disturbing  the 
street  surface,  pipes  or  subways,  by  a  steel  "cut- 
ting edge,"  which  rests  at  each  end  upon  the 
completed  side  walls,  and  is  forced  ahead  by 
hydraulic  pressure,  while  the  channel-steel  roof 
sections  are  built  in  behind  it,  and  the  construc- 
tion of  the  internal  steel  structure  immediately 
follows. 

The  ground  adjacent  to  the  steel  roof  is  solid- 
ified by  liquid  cement  forced  in  under  pressure. 
This,  in  conjunction  with  the  asphalt-coated 
steel  roof,  will  insure  a  perfectly  dry  tunnel. 
The  row  of  iron  columns,  twelve  feet  apart, 
through  the  center  of  the  tunnel  support  a 
longitudinal  steel  girder,  upon  which  rest  the 
roof  sections.  These  iron  columns  are  braced 
from  the  side  by  the  transverse  girders  which 
support  the  track  beams. 

From  borings  and  surveys  that  have  been 
made  in  liroadway  from  Battery  I'ark  to  Twelfth 
street,   it  is  known  that    rock    does   not  come 


driving  this  tunnel  from  the  Battery  to  Union 
square  is  $941,000  per  mile;  above  Union 
square,  $1,232,300  per  mile. 

The  advantages  claimed  for  this  system  of 
tunnel  construction  are  as  follows:  The  out- 
side width  of  tunnel  being  only  twenty-three 
feet,  the  side  walls  can  be  built  without  injury 
to  foundations  of  buildings.  The  line  of  iron 
columns  through  the  center  of  the  tunnel  per- 
mits the  use  of  a  flat  roof,  which  may  come 
within  ten  feet  of  the  surface  and  yet  not  dis- 
turb pipes  or  subways.  The  proposed  method 
of  constructing  roof  and  driving  tunnel  by  side 
channeling  and  small  blasts  insures  rapid  ad- 
vancement, and  will  not  unsettle  the  ground 
surrounding  pipes  and  subways.  Station  plat- 
forms will  be  easily  reached  by  passengers  from 
the  surface;  the  distance  to  local  train  platform 
being  only  twenty  feet,  and  to  express  train 
platform  thirty-three  feet.  Since  there  are  but 
two  tracks  on  each  level,  cars  on  each  can  be 


along  the  Hudson  River,  where  real  estate  and 
fuel  are  cheap  and  water  for  condensing  is 
plentiful.  In  this  way  power  would  be  gener- 
ated, it  is  claimed,  at  the  rate  of  two  pounds  of 
coal  per  horse  power  instead  of  ten  pounds  per 
horse  power,  as  now  required  on  the  engines  of 
the  elevated  railways. 

The  proposed  method  of  construction  will 
admit  of  great  rapidity  in  driving  this  tunnel, 
as  the  side  walls  can  be  built  in  advance  of  the 
"heading,"  and  all  four  tracks  could  be  utilized 
in  removing  excavated  material.  With  five 
points  of  attack  giving  ten  "headings"  and  an 
average  speed  of  ten  feet  per  day  each,  the  tun- 
nel proper  could  be  constructed  from  Battery 
Park  to  Fifty-ninth  street  (five  miles),  in  264 
days.  The  building  of  the  stations  could  be 
carried  on  while  the  tunnel  is  in  progress.  The 
form  of  the  tunnel  permits  of  a  very  convenient 
arrangement  of  stations,  which  are  placed  at 
street  corners.  The  platforms  are  fifteen  feet 
wide  and  250  feet  long,  and  the  waiting-rooms 
fifteen  feet  by  forty  feet.  The  latter  are  entered 
from  stairways,  opening  in  side  streets,  and 
provision  is  also  made  for  elevators.  The  cut 
is  reproduced  from  the  Engineering  and  Mining 
Journal. 

Telephone  Bill  Before  the  Pennsylvania 
Legislature. 

The  legisluture  of  Pennsylvania  is  consider- 
ing a  bill  for  the  regulation  of  telephone  rates. 
Henry  Metzger,  general  manager  of  the  Bell 
Telephone  company  of  Pittsburg,  appeared  be- 
fore the  corporation  committee  of  the  senate 
at  Harrisburg,  and  protested  against  the  intro- 
duction of  a  $36  a  year  rental  bill.  This  is  a 
bill  which  was  lately  introduced  in  the  house 
for  the  purpose  of  establishing  a  law  reducing 
the  cost  of  telephone  service.  Mr.  Metzger 
stated  that  during  the  last  two  years  his  com- 
pany had  spent  $300,000  to  improve  the  service, 
and  on  account  of  the  electric  light  wires 
$25,000  had  been  spent  to  get  new  circuits  out 
of  the  way  of  the  light  wires.  He  also 
asserted  that  men  could  not  be  induced  to 
work  on  the   lines  when   the   electric  wires  are 
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reached  without  inconvenience.  The  trans- 
verse girders  will  resist  all  pressure  of  the  side 
walls  of  the  tunnel,  and  the  row  of  vertical  col- 
umns through  the  center  divides  the  span  of 
the  roof.  The  flat  roof  is  especially  adapted  to 
the  support  of  an  overhead  electric  conductor, 
thus  enabling  the  adoption  of  an  electric  tram- 
way system.  The  open  spaces  between  the 
girders  and  ties,  which  separate  the  two  levels 
of  the  tunnel,  allow  free  circulation  of  air  be- 
tween stations,  and  consequently  good  ventila- 
tion. The  facility  with  which  trains  can  be 
handled  by  electricity  will  be  such  as  to  require 
no  loops  at  terminals. 
Three  large  power  stations  would  be  located 
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charged,  which  increases  the  expense  for  labor 
'on  lines.  Referring  to  the  underground  sys- 
tem, he  said  they  had  already  spent  $100,000 
to  bury  their  wires.  The  company  would  have 
to  put  $175,000  into  a  new  building,  as  it 
could  not  get  along  in  rented  property.  Mr. 
Metzger  closed  his  argument  by  saying  that  the 
company  could  not  do  business  on  a  rental  of 
three  dollars  a  month. 


An  exlensive  electric  line  is  proiected  from  D.iwson,  Pa., 
ncir  Br.idford.  to  Juni.ita.  a  new  coke  town  nc.ir  Connells- 
villc,  taking  in  ttie  towns  of  Vanderbilt  and  Liberty. 
James  Cocliran,  and  Colonel  A.  J.  Hill  of  Dawson  are  at 
tlie  head  of  the  movement.  Tlie  capital  stock  of  the  com- 
pany will  be  about  $200,000. 
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Power  Station  of  the    Missouri  Railway, 
St.  Louis. 

The  Missouri  railway  of  St.  Louis,  equipped 
with  the  Thomson-Houston  electric  railway 
system,  was  put  into  operation  Jan.  i6th. 
This  road  is  sixteen  miles  in  length  and  extends 
through  the  principal  streets  of  St.  Louis.  The 
line   is   a   difficult   one   to  operate  as  there  are 


The  power  plant,  a  cut  of  which  is  presented 
herewith,  is  located  near  the  center  of  the  line. 
The  building  is  a  solid  structure  of  brick,  100 
feet  long  and  80  feet  wide,  and  situated  on  the 
line  of  the  steam  railroad,  so  as  to  make  it 
readily  accessible  for  the  reception  of  freight 
and  coal.  The  power  equipment  proper  con- 
sists of  two  500  horse  power  Harris-Corliss   en- 


the  armature  in  the  form  of  a  ring  also  facili- 
tates repairs  to  individual  coils. 

The  size  in  use  in  the  Missouri  railway  plant 
is  termed  "M.  P.  75."  The  speed  of  the  arma- 
ture is  750  revolutions  per  minute,  and  the  nor- 
mal voltage  of  the  machine  is  500.  Four  carbon 
brushes  are  used.  The  multipolar  machines 
are  separately  excited,  and  the  e^cciter  employed 
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upon  it  quite  a  number  of  curves,  and  grades  as 
high  as  5  per  cent.  Thirty-six  motor  cars  and 
trailers  are  in  service.  The  road  bed  is  equipped 
with  52-pound  Wharton  steel  rails  with  the 
No.  o  supplementary  wire  connected  to'  each 
track,  and  tie-wires  for  the  return  circuit. 
The  overhead  construction  is  of  the  cross  sus- 
pension style  built  on  iron  poles  six,  five  and 


giiies.  Each  of  these  engines  has  a  fly  wheel 
measuring  22  feet  in  diameter  with  a  5S-inch 
face.  The  wheels  each  weigh  50,000  pounds 
and  make  58  revolutions  per  minute.  There 
are  four  200  horse  power  boilers  made  by 
Rohen  Bros,  of  St.  Louis. 

The  station  is  laid  out  with  a  main   shaft,  ar- 
ranged   as    shown,    and    equipped    with    Hill 


is  a  small   dynamo  of  the  Thomson- Houston 
"motor  type." 

The  switch-board  in  this  company's  station, 
shown  in  Fig.  2,  is  said  to  be  one  of  the  finest 
that  has  ever  been  constructed  by  the  Thom- 
son-Houston company.  It  is  thirty-two  feet 
long,  eleven  feet  high,  and  is  made  of  polished 
cherry.     It   has   a  capacity  for  instruments  for 


lie.  2. 

four  inches  in  diameter,  with  the  latest  de- 
sign of  Thomson-Houston  insulators  attached 
to  the  span  and  supporting  the  No.  o  trolley  wire. 
The  cars  were  built  by  the  J.  G.  ISrill  Car 
company  of  I'liiladelphia,  I'a,,  and  are  18- 
foot  box  cars  of  the  latest  improved  pattern, 
tastily  decorated  and  painted  and  mounted  upon 
Brill  trucks.  Attached  to  the  trucks  of  each 
car  are  two  Thomson-Houston  15  horse  power 
railway  motors  with  the  necessary  lighting  and 
car  regulating  equipment, 
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.clutches.  To  this  shaft  are  belted  five  100 
horse  power  Thomson-Houston  generators. 
As  will  l)e  noticed,  these  machines  are  of  the 
four-pole  type.  Some  noteworthy  features 
which  the  multipolar  machine  possesses  is  the 
slightly  lower  speed  at  which  it  is  driven,  and 
the  construction  of  the  armature..  This  last 
named  part  of  the  machine  is  of  the  "ring" 
type,  and  therefore,  dangers  arising  from  a 
great  difference  of  potential  between  any  two 
of  its  conductors,  are  greatly  lessened.   Making 


10  generators  and  is  also  equipped  with  the 
necessary  rheostats,  switches,  ammeters,  volt- 
meters and  automatic  circuit  breakers.  The 
last  named  devices  are  so  arranged  with  levers 
that  they  can  all  be  thrown  on  at  the  same 
time. 


The  New  England  Telephone  &  Telegraph  company 
has  been  granted  location  for  its  poles  in  lioston,  but  with 
certain  restrictions.  The  poles  must  not  be  more  than  50 
feet  high,  not  less  than  15  inches  in  diameter  at  the  base, 
and  must  not  carry  more  than  8.0  wires  and  2  cables, 
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The  Wilson  Gravity  Battery. 

The  illustration  presented  herewith  shows 
the  construction  of  a  gravity  battery  recently 
invented  by  D.  H.  Wilson,  Chicago.  As  will 
be  readily  understood,  after  glancing  at  the  cut, 
the  elements  of  the  cell  consist  respectively  each 
of  three  joined  disks  of  copper  and  of  zinc. 
The  sulphate  of  copper,  which,  when  the  bat- 
tery is  in  service,  surrounds  the  positive  ele- 
ment, is  not  represented  in  the  illustration  in 
order  that  the  arrangement  of  the  plates  may 
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be  the  more  easily  understood.  The  entire 
negative  element,  except  the  lower  surface  of 
the  bottom  plate,  is  encased  in  a  shellacked 
canvas  jacket.  The  battery  is  made  in  several 
sizes.  The  cell  intended  for  telegraph  service 
is  provided  with  zinc  and  copper  disk-elements, 
five  inches  in  diameter.  With  plates  of  this 
size  the  battery,  it  is  stated,  gives  i  ampere  at 
a  pressure  of  i  volt.  The  inventor  expects  to 
so  perfect  this  cell  that  it  may  be  successfully 
applied  to  lighting  work. 


Kennedy's  Cable  Transformer. 

To  those  familiar  with  the  design  of  the  or- 
dinary commercial  transformer,  the  illustrations 
shown  herewith  will  present  an  odd  appearance. 
This  cable  transformer  is  the  invention  of 
Rankin  Kennedy  of  Glasgow,  .Scotland,  and 
possesses  a  number  of  interesting  features. 

A  glance  at  Fig.  r  will  show  that  the  trans- 
former consists  of  a  cable  of  insulated  copper 
wires,  sheathed  with  soft  iron.  There  may  be 
any  number  of  wires  or  strips  in  the  cable. 
Good  results  are  obtained,  it   is  stated,  where 


length — that  is  to  say,  the  force  increases  from 
zero  at  one  end  to  a  maximum  at  the  other — so 
that  any  desired  electromotive  force  less  than 
this  maximum  may  be  obtained  by  making  a 
connection  at  proportionally  lesser  lengths  of 
the  cable,  as  shown  in  Fig.  2.  Thus  with  a 
cable  of  a  length  giving  a  hundred  volts  pres- 
sure, an  electromotive  force  of  fifty  volts  could 
be  obtained  by  making  a  connection  at  half- 
length  and  still  maintain  the  continuity  of  the 
cable  and  the  maximum  pressure  of  the  whole 
length;  or  the  cable  may  be  made  in  coils  of 
suitable  lengths  as  transformers  for  any  desired 
electromotive  force  to  be  transmitted  through 
them. 

In  Fig.  3  is  illustrated  the  manner  in  which 
the  cable  is  made  up  in  practice,  and  also  how 
the  primary  first  and  then  the  secondary  wires, 
are  connected  so  as  to  be  in  series. 

The  cable,  when  used  as  a  transformer,  may 
be  coiled  or  put  up  into  any  shape  most  con- 
venient for  packing  it  away. 


American  Street  Railway  Association. 

The  American  Street  Railway  association  will 
hold  its  tenth  annual  convention  at  Pittsburg 
Oct.  2  ist.  This  association's  meetings  have  come 
to  be  regarded  as  electrical  conventions  to  all 
practical  purposes,  and  each  year  they  beir  ad- 
ditional evidence  of  the  advance  electricity  is 
making  in  this  direction.  At  the  last  meeting 
the  president  announced  that  it  was  probably 
the  last  convention  at  which  the  horse  and 
mule  would  be  seriously  considered  as  a  factor 
in  street  railway  work.  This  is  recalled  by  the 
fact  that  the  subject  of  animal  power  has  not 
been  made  a  topic  for  discussion.  The  secre- 
tary announces  that  the  list  of  committees  is 
complete,  and  that  reports  will  be  presented  as 
follows: 

1.  A  Perfect  Electric  Motor. — H.  A.  Everett,  secretary 
East  Cleveland  Railway  company.  Cleveland,  Ohio. 

2.  A  Year's  Progress  of  Cable  Motive  Power. — J.  C. 
Robinson,  formerly  vice-president  Los  Angeles  Cable  Rail- 
way company,  Los  Angeles,  Cal. 

3.  Public  and  State  Treatment  of  Corporations. — G. 
Hilton  Scribnev,  president  Central  Pari:,  North  &  East 
River  Railway  company,  New  York  City. 

4.  The  Dependent— Overhead  or  Underground — System 
of  Electric  Motive  Power. — George  W.  Mansfield,  direc- 
tor Attleboro,  North  Attleboro  &  Wrentham  Street  Rail- 
way company,  Attleboro,  Mass. 

5.  The  Independent — Storage  or  Primary  Battery — Sys- 
tem of  Electric  Motive  Power — Knight  Neftel,  electrician 
Lancaster  City  Railway  company,  Lancaster,  Pa. 


FIG.    I.       KENNEDY  S 

only  seven  wires  are  used.  In  Fig.  i  a  central 
insulated  wire  forms  the  secondary  circuit,  and 
is  surrounded  by  six  bare  wires  forming  a  pri- 
mary circuit.  This  arrangement  of  wires  con- 
stitutes the  conducting  portion  of  the  cable. 
Next  to  and  around  the  conductors  is  placed  an 
insulating  covering  consisting  of,  say,  cotton, 
jute,  tape  or  silk.  The  outside  of  the  cable  is  a 
sheathing  of  soft  iron,  either  of  coiled  wire, 
plates  or  ring  disks,  of  a  thickness  of  from  one- 
eighth  to  a  fourth  of  the  diameter  of  the  seven 
wire  cable. 

Mr.   Kennedy   states  that   the   electromotive 
force  in  the  cable  is  directly  proportional  to  its 


Inventors'  Celebration. 

The  committee  having  in  charge  the  arrange- 
ments for  the  celebration  of  the  beginning  of 
the  second  century  of  the  American  patent  sys- 
tem announces  that  inventors  throughout  the 
country  are  co-operating  with  it  in  its  ef- 
forts to  make  the  celebration  befitting  the  occa- 
sion. 

Among  the  many  letters  of  approval  received 
by  the  committee  is  one  from  Edison,  saying,  "I 
am  in  hearty  sympathy  with  the  movement." 
Prof.  Alex.  Graham  Bell  has  signified  his  will- 
ingness to  preside  at  one  of  the  meetings  of  the 
Centennial  celebration.  The  president  will  pre- 
side at  the  opening  exercises  and  the  Hon.  John 
W.  Noble,  secretary  of  the  interior,  the  Hon. 
Frederick  Fraky  and  Prof,  S.  P.  Langley  will 
preside  at  meetings  during  the  celebration. 

The  committee  on    literature    has    arranged 
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the  order  of  exercises,  which  will  prove  one  of 
the  greatest  literary  treats  of  the  nineteenth 
century.  The  first  public  meeting  will  he  held 
April  8th.  A  special  reception  to  inventors  and 
manufacturers,  and  the  ladies  who  accompany 
them,  will  be  given  at  the  Patent  Office,  April 
8th,  9  to  1 1 :3o  i'.  m.,  by  the  Hon.  John  W.  Noble, 
secretary  of  the  interior,  and  the  Hon.  C.  E. 
Mitchell,  commissioner  of  patents. 

Sjiecial  exercises  will  be  held  .Vnniversary 
Hay,  April  10th,  when  the  signing  of  the  first 
American  patent  law — "An  Act  to  Promote  the 
Progress  of  the  Useful  Arts" — by  George  Wash- 
ington, will    be   celebrated.     There  will  be   an 


excursion  to  Mount  Vernon,  where  an  address 
will  be  delivered  by  J.  M.  Toner,  M.  D.,  of 
Washington,  upon  "Washington  as  an  Inventor 
and  Promoter  of  Improvements." 

Among  the  addresses  promised  at  the  public 
meeting  are  the  following:  "A  Century  of 
Patent  Law,"  by  Samuel  Blatchford,  Justice  of 
the  Supreme  Court  of  the  United  States;  "The 
Effect  of  Invention  upon  the  Progress  of  Elec- 
trical Science,"  by  Cyrus  F.  Braclcett  of  New 
Jersey;  "The  Inventors  of  the  Telegraph  and 
Telephone,"  by  Thomas  Gray,  professor  of  dy- 
namic engineering   Rose   Polytechnic   Institu- 
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tion,  Terre  Haute,  Ind.  It  is  announced  that 
ample  facilities  for  caring  for  delegates  and 
visitors  will  be  had. 


Two    Interesting     Mid- Winter     Electric 
Storms. 

That  ever  timely  topic,  the  weather,  has  some 
very  interesting  features  for  the  present  con- 
sideration of  the  meteorologists.  Just  now  these 
students  are  considering  the  recent  storm  in  the 
Cape  Cod  region,  which  is  pronounced  the  most 
remarkable  ever  known.  It  was  a  winter  thun- 
der storm,  but  this  was  its  least  interesting  feat- 
ure, for  these  disturbances  are  becoming  quite 
frequent.  When  it  is  considered,  however,  that 
thunder  storms  are  rarely  so  destructive  as 
this  was  and  that  in  this  particular  case  it  oc- 
curred during  a  fall  of  snow  and  not  of  rain,  it 
may  be  termed  remarkable. 

According  to  reports  at  hand  the  area  over 
which  it  was  most  severe  comprised  Cape  Cod, 
the  shores  of  Buzzard's  Bay,  Martha's  Vineyard, 
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and  the  eastern  end  of  Long  Island.  A  care- 
ful examination  of  the  reported  accidents  by 
lightning  in  these  districts  on  the  night  of 
March  rst  shows  that  eight  churches  were  struck, 
six  houses,  ten  barns,  one  vessel  at  sea,  one 
life-saving  station  and  one  marine  signal  sta- 
tion. Strangely  enough,  there  appears  to  have 
been  no  loss  of  human  life,  although  five  per- 
sons are  reported  to  have  been  quite  seriously 
injured,  Many  horses,  cattle  and  swine,  how- 
ever, were  either  killed  by  the  lightning  directly, 
or  were  burned  to  death  in  the  fires  kindled  by 
thunderbolts. 

The  government  life-saving  station  which 
was  destroyed  was  at  Dutch  Plain,  near  Mon- 
tauk  Point.  Two  buildings  were  burned,  one 
of  them  just  constructed  and  fitted  up.  The 
marine  signal  station  which  was  struck  by 
lightning  was  at  Highland  Light,  in  Massa- 
chusetts; but  the  injury  there  was  comparative- 
ly slight.  The  accidents  to  these  government 
buildings  suggest  the  inquiry  whether  they  were 
protected  by  lightning  rods  or  not.  If  they 
were,  and  the  rods  failed  in  the  time  of  need, 
the  fact  is  important  and  ought  to  be  known. 
If,  on  the  other  hand,  there  were  no  lightning 
rods  on  these  structures,  it  would  be  interesting 
to  know  why  there  were  not,  for  lightning  con- 
ductors are  used  on  very  many  government 
buildings,  notably  on  lighthou.ses. 

California  has  been  disturbed  recently  by  a 
similar  experience.  Much  destruction  to  elec- 
tric wires  is  reported  by  our  San  Francisco 
correspondent,  and  in  other  parts  of  the  state  it 
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and  attorneys  subject  to  proper  restrictions  and 
discipline.  We  want  adequate  facilities  for  re- 
search of  every  kind,  and  adequate  room  for 
work  and  storage.  We  want  every  possible 
safeguard  against  temptation,  corruption  and 
fraud.  We  want  the  appropriation  of  the  sur- 
plus revenue  of  the  office  to  the  purpose  for 
which  it  was  given.  Most  of  all,  the  people 
should  understand  that  the  patent  system  is  not 
an  institution  for  the  imposition  of  grinding 
rnonopolies.  It  protects  the  inventor  in  what  is 
his  by  right  of  creation  and  discovery;  and  by 
the  stimulus  which  it  affords  to  invention,  it 
cheapens  the  necessaries  and  increases  the  com- 
forts and  conveniences  of  life,  augments  their 
consumption,  redistributes  labor,  calls  forth 
higher  orders  of  skill,  and  opens  new  avenues 
of  employment." 

Overhead  Wires  in  Rochester,  N.  Y. 

At  the  Providence  convention  of  the  National 
Electric  Light  association  the  committee  on 
underground  conduits  and  conductors  presented 
some  interesting  figures  furnished  by  the  Chi- 
cago Arc  Light  &  Power  company.  The  fol- 
lowing report  from  the  Brush  Electric  Light 
company  of  Rochester,  N.  Y  ,  will  prove  inter- 
esting in  this  connection: 

Number  of  circuits 29 

"       miles  overhead  wires 315 

"       of  arc  lamps.  ...    ^ 1334 

"      -"  Bernstein  incandescent 132 

"  Swan  "  200 

"  motors 549 

"       "  grounds  during  iSgo, 32 

"       "  times  wires  broken,  1890 3 

"       "employes 49 

Amount  of  rebate  allowed  during  1S90,  one  hundredth 
of  one  per  cent,  of  gross  receipts. 

Amount  of  uncollected  amounts  1890,  one  tenth  of  one 
per  cent,  of  gross  receipts. 

It  was  found  necessary  to  shut  down  only  two 
circuits  on  account  of  grounds;  the  others  were 
located  and  repaired  before  the  circuits  were 
started. 

The  report  further  states  that  the  three  breaks 
in  the  wires  reported  were  caused  first  by  a  care- 
less carpente;,  who  cut  the  wire  with  a  hatchet, 
the  ne.xt  by  a  trimmer  stepping  on  a  tie  wire,  and 
the  third  by  firemen. 

This  is  certainly  an  e.\cellent  showing,  and  it 
serves  to  illustrate  the  fact  that  good  overhead 
construction  can  give  e.xcellent  results.  The 
Rochester  company  recognized  this  fact  at  the 
beginning  of  its  career,  and  it  has  conducted  its 
business  in  accordance  with  that  policy.  It  has 
gained  an  excellent  reputation  throughout  the 
country,  which  this  report  will  serve  to  confirm. 
Moreover,  in  Rochester  the  company  is  respected 
for  its  business  like  methods.  Its  officers  are: 
George  E.  Mumfo'd,  president;  Charles  B. 
Griffith, secretary  and  treasurer;  Geoige  A.  Red- 
man, superintendent  and  electrician.  They  are 
to  be  congratulated  on  their  excellent   showtng. 


is  said  that  accompanying  a  fall  of  snow  there 
was  a  thunder  storm.  As  evidence  of  this  fact 
there  is  recorded  the  destruction  of  a  house  in 
Vacaville,  during  the  storm.  Snow  and  sleet 
themselves  are  rarely  seen  in  California  and  it  is 
scarcely  to  be  wondered  at  that  much  interest  is 
felt  on  the  coast  at  the  combination  of  a  snow 
and  thunder  storm. 


The  Patent  Office. 

Inventors  generally  are  interested  in  the 
organizition  and  workings  of  the  patent  office. 
Electrical  inventors  have  a  special  interest  in 
this  department,  for  in  no  other  branch  is  such 
rapid  advance  being  made  as  in  that  of  electrical 
science.  It  is  therefore  specially  desirable  that 
the  electrical  section  of  the  patent  office  should 
be  well  equipped  and  that  every  facility  for  ex- 
pediting matters  be  offered  the  examiners.  It 
is  well  known  that  the  patent  office  has  been 
neglected;  that  the  quarters  allotted  the  depart- 
ment are  not  suitable  and  that  the  examiners  are 
constantly  changing.  The  ^Vestern  Electri- 
ci.^N  has  called  attention  to  these  defects  fre- 
quently, and  also  to  the  fact  that  the  service  in 
the  patent  office  was  necessari'y  inefficient.  This 
position  is  sustained  by  Park  Benjamin  in  an 
article  in  the  Forum  for  March.  He  calls  attention 
to  the  fact  that  the  patent  office  is  not  only  self- 
sustained  finaricially,  but  is  paying  into  the 
treasury  a  surplus  revenue  of  nearly  §!3o,o:o 
annually.  Its  accumulated  profits  over  and 
abave  all  expenses,  including  the  cost  of  its 
building,  only  a  part  of  which  it  is  permitted  to 
occupy,  now  form  a  fund  of  nearly  S+'°°  '■>'  °^- 
All  of  this  vast  amount  has  come  out  of  the 
pockets  of  inventors,  and  not  one  cent  from  those 
of  tax-payers  at  large.  The  inventors,  there- 
fore, aod  not  the  general  public,  maintain — and 
more  than  miintain — 'he  pitent  office.  They 
have  a  right  to  demand  the  most  efficient  serv- 
ice that  it  can  give  them,  for  that  is  what  they 
pay  for. 

Here  is  an  abstract  from  Mr.  Benjamin's 
article:  "The  pres'ding  officer  of  the  patent 
office  is  a  commissioner  who,  to  meet  all  theo- 
retical requirements,  would  need  nothing  short 
of  omniscience.  He  is  a  judicial  officer,  an  ex- 
ecutive officer,  a  legislative  officer,  and  an  ac- 
counting officer,  all  in  one.  As  a  judge,  his 
jurisdiction  is  both  original  and  appellate.  As 
a  law-maker,  he  devises  rules  having  the  force 
of  statutes,  subject  only  to  the  perfunctory  ap- 
proval of  the  secretary  of  the  interior.  As  an 
executive  officer,  he  regulates  and  controls  the 
ministerial  affairs  of  the  patent  office,  and  com- 
mands its  589  employes.  As  an  accounting  of- 
ficer, he  receives  the  immense  sums  paid  into  his 
bureau  and  accounts  for  them.  He  is  presumably 
an  expert  in  every  branch  of  applied  science,  a 
skilled  mechanic,  a  consummate  electrician,  and 
a  chemist  of  high  ability;  and,  perhaps,  he  ought 
also  to  be  a  "lightning  penman,"  seeing  that 
about  one-tenth  of  his  time  is  wasted  in  the  cler- 
ical work  of  signing  patents.  Of  all  the  bureau 
officers  that  have  power  to  nominate  persons  to 
a  cabinet  minister  for  appointment,  he  is  the 
only  one  without  whose  nomination  the  minister 
cannot  appoint,  Thissuperiorbeing,  vested  with 
all  these  multifarious  capacities,  we  expect  to 
obtain  for  the  sum  of  $5,000  a  year;  which  is 
perhaps  the  most  remarkable  fact  of  all.  We  do 
not  get  him.  To  make  sure  that  we  shall  not, 
we  have  converted  the  office  into  political  spoils, 
and  we  have  filled  it,  not  infrequently,  with  law- 
yers from  the  cro=s  roads  and  with  experts  from 
the  stump. 

"By  a  fiction  of  law,  the  commissioner  is  sup- 
posed personally  to  know  all  about  the  40,000  ap- 
plications that  are  filed  every  year.  .\s  a  matter 
of  fact,  he  probably  hears  of  ab:;ut  one  in  fifty. 
They  are  handled  by  a  corps  of  examiners,  who 
are  graded  in  various  ranks  in  a  semi-military 
manner.  The  principal  examiner  in  each  divis- 
ion is  a  judgeof  first  instance  for  the  decision  of 
all  questions  of  law  and  of  fact  affecting  an  ap- 
plication. No  matter  how  enormously  important 
an  invention  may  be,  no  matter  what  great 
interests  are  at  stake  upon  the  possession  of  the 
patent  which  is  to  secure  it,  the  whole  matter  is 
subject  to  his  supervision.  He  may  harass  and 
himper  the  inventor  with  restiHctiousand  keep 
him  waiting  for  years.  He  may  grant  illegal  and 
imp'oper  claims,  and   so   subject  the   public  to 


vexatious  litigation,  and  seriously  impede  the 
progress  of  great  industries.  It  is  true  that  the 
inventor  may  appeal  from  him,  and  thus  secure 
rights  improperly  denied ;  but  there  is  no  redress 
for  the  public,  against  the  allowance  of  a  bad 
patent,  other  than  in  the  courts.  The  men  upon 
whose  shoulders  we  place  these  great  responsibil- 
ities are  paid  the  wages  of  young  naval  lieuten- 
ants or  of  ordinary  book-keepers — §2,5  .  o  a  year. 

"There  are  also  169  assistant  examiners,  who 
are  presumably  competent  scientific  experts,  but 
who  receive  clerk's  wages — from  $  i  ,200  to  §  i,Soo 
a  year.  They  are  mostly  young  men.  Wash- 
ington possesses  four  large  law  schools  where 
evening  instruction  can  be  obtained,  and  the 
utility  of  a  government  position  which  at  once 
furnishes  a  support  and  a  chance  to  practice  law 
on  the  inventor,  is  plain.  Tenure  of  office  is 
therefore  shortened,  not  merely  by  inadequacy 
of  salary,  but  by  the  resignations  of  incumbents 
in  all  grades,  from  the  commissioner  down,  to 
enter  practice  as  patent  attorneys  when  sufficient 
education  has  been  obtained.  The  evil  is  two- 
fold: first,  the  patent  office  is  converted  into  a 
training  school,  so  that  the  service  becomes  in- 
efficient; and,  secondly,  there  is  nothing  to  pre- 
vent the  retiring  official  from  taking  with  him, 
and  using  for  thebenefit  of  private  clients,  copies 
of  pending  applications  or  other  secret  informa- 
tion, the  revelation  of  which  may  be  highly  valu- 
able to  one  competing  interest  and  correspond- 
ingly injurious  to  another.  Thishas  been  done; 
it  should  be  made  impossible.  A  law  in  other 
departments  prevents  a  former  government  em- 
ploye from  practicing  before  the  office  in  which 
he  served,  until  two  years  after  the  end  of  his 
term  of  service.  A  similar  term  of  incapacity 
should  be  imposed  on  ex-officials  of  the  patent 
office. 

"There  is  also  in  the  patent  office  an  extra- 
ordinary tribunal  charged  with  determining  'in- 
terferences,' or  issues  of  priority  between  rival 
inventors,  and  presided  over  by  an  examiner 
paid  as  inadequately  as  the  others.  Here  occur 
probably  the  bitterest  litigations  in  the  world, 
for  the  fight  of  an  inventor  for  his  invention  is 
like  that  of  a  tigress  for  her  whelps.  The  practice 
of  the  tribunal  is  governed  by  the  equity  rules 
of  the  United  States  courts,  and  it  enforces 
technicalities  to  a  degree  which  finds  a  parallel 
only  in  criminal  cases.  Ne'ther  the  judge  nor  the 
attorneys  are  necessarily  lawyers,  and  the  court 
decides  matters  of  law,  fact,  and  metaphysics 
with  equal  readiness.  The  decision  of  the  com- 
missioner, on  appeal,  is  final  between  the  parties. 
But  as  the  defeated  contestant  frequently  in- 
fringes his  adversary's  patent  after  it  is  issued, 
the  whole  controversy  may  be  fought  over  again 
in  a  court  of  law — a  condition  of  affairs  much 
needing  reform.  Between  the  commissioner  and 
the  primary  examiners  is  an  appeal  board  of  three 
examiners-inchief.  The  pay  being  not  glaringly 
insufficient  and  the  position  one  of  some  dignity, 
its  incumbents  are  usually  men  of  ability  and 
hold  their  places  for  long  terms. 

"The  remainder  of  the  patent  office  employes, 
mainly  clerical,  number  about  400.  The  entire 
working  force  is  crowded  into  about  one-half  of 
the  available  space  in  the  so-called  patent  office 
building — the  whole  of  which  the  inventors  have 
paid  for,  as  before  stated — the  rest  being  occu- 
pied by  the  Interior  Department,  of  which,  for 
some  inscrutable  reason,  the  patent  office  is  a 
bureau.  The  quarters  are  so  inadequate  that 
the  most  valuable  records  of  the  office  lie  piled 
up  on  floors  and  in  corridors,  despite  the  lesson 
of  two  disastrous  fires.  The  average  fioor  space 
given  to  each  employe  is  about  seven  feet 
square,  no  allowance  being  made  for  passage 
ways.  Most  the  occupied  area  is  taken  up  by 
halls  for  the  exhibition  of  old  models,  which 
are  interesting  chiefly  to  Western  bridal  couples 

"The  patent  office  has  been  of  the  greatest 
benefit  to  the  country,  and  despite  its  defects, 
it  is  .so  still.  It  cannot  be  brought  to  higher 
usefulness,  and  it  is  even  doubtful  whether  its 
present  condition  of  impaired  efficiency  can  be 
maintained,  without  material,  and  probably 
radical  improvement.  We  want  for  its  proper 
administration  the  best  attainable  scientific  and 
legal  talent,  and  plenty  of  it,  sufficiently  and 
reasonably  paid,  and  intelligently  directed. 
We  want  uniform  and  stable  decisions  and  uni- 
form practice.     We  want  permanence  in   office, 


Electric  Funeral  Trains  at  Pittsburg. 

Pittsburg  is  soon  to  have  electric  funeral 
cars.  The  stockholders  of  the  Suburban  Rapid 
Transit  Electric  Railway  company  of  that 
city  at  a  recent  meeting  decided  to  place  sev- 
eral cars  at  the  disposal  of  funerals.  There 
are  seven  cemeteries  on  the  line  which  is  trav- 
ersed by  the  system  of  the  company,  and  at 
least  five  funerals  take  place  every  day.  This, 
of  course,  would  make  the  proposed  investment 
an  excellent  financial  venture,  so  far  as  the 
electric  railwaycompany  is  concerned,  inasmuch 
as  it  would  compete  successfully  in  conveying 
the  funerals  much  cheaper  to  their  destination 
in  the  matter  of  charges  than  the  livery  man. 
The  company  has  decided  to  have  two  cars 
especially  built  for  funeral  purposes  These 
cars  are  to  be  painted  black,  and  they  will  of 
course  be  equipped  with  electric  motors.  The 
introduction  of  these  cars  will  no  doubt  prove 
a  boon  to  poor  people,  because  carriages  at  the 
present  prices  make  even  a  small  funeral  very 
expensive,  whereas  the  use  of  the  electric  road 
would  place  the  expense  within  the  reach  of 
all. 


The  Pitlsfield,  Mass.,  Street  Railway  company  has 
ordered  four  electric  cars,  to  be  operated  by  the  overhead 
syatem.  The  necessary  apparatus  is  to  be  furnished  by 
the  Westinghouse  company,  and  is  lo  he  in  operation  early 
in  summer.  Iron  poles  will  be  used  fn  the  center  of  the 
city. 
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Electric,  railways  have  a  legal  existence  in 
California.  In  the  last  issue  of  the  Western 
Elix'trician  an  interesting  account  of  the  fight 
over  the  electric  railway  bill  in  the  California 
legislature  was  presented  in  the  San  Francisco 
letter.  The  governor  has  since  approved  the 
bill,  and  electric  railway  men  are  accordingly 
elated  over  their  victory. 


Two  prominent  electric  lighting  companies 
of  New  York  City  have  begun  actions  against 
the  city  to  recover  the  damages  sustained  by 
them  through  the  warfare  waged  by  Mayor 
fkant,  the  Jioard  of  Electrical  Control  and  the 
commissioner  of  public  works.  It  will  be  re- 
membered that  at  the  time  the  poles  and  wires 
in  New  V'ork  were  so  indiscriminately  attacked 
by  the  city  authorities  the  companies  warned 
the  mayor  that  they  would  hold  the  city  respon- 
sible for  all  damages  sustained,  and  prominent 
lawyers  at  that  time  said  the  city  officials  had 
e.fceeded  their  authority.  The  public  clamor, 
however,  against  the  electric  companies  had 
more  weight  with  the  politicians  who  were  direct- 
ing matters,  and  the  common  sense  of  the  com- 
munity was  disregarded.  Now,  when  the  mayor 
finds  an  important  litigation  on  his  hands  he  may 
realize  that  the  temporary  advantage  gained 
was    hardly   worth     seeking.     If    the    city  of 


New  York  should  have  a  million  dollar  verdict 
rendered  against  it  it  would  be  just  retribution. 


In  this  issue  there  is  an  important  and  highly 
instructive  lesson  presented  in  the  report  of  an 
electric  lighting  company  at  Rochester,  N.  Y. 
This  corporation  is  one  of  the  most  successful 
in  the  country,  its  service  is  pronounced  first- 
class  in  every  respect,  and  it  has  the  confidence 
of  the  community — yet  it  is  operating  overhead 
wires.  The  explanation  is  easily  found.  The 
company's  construction  work  has  always  been 
first-class  in  every  respect.  This  experience 
shows  that  overhead  wires,  when  properly  con- 
structed, can  be  operated  with  safety^in  fact 
that  there  is  no  reason  why  the  electric  lighting 
companies  in  cities  of  the  size  of  Rochester 
should  be  compelled  to  go  underground.  If  the 
companies  do  good  work  at  the  start  and  con- 
tinue in  the  same  line,  there  should  be  no  trouble 
with  the  community  which  they  serve. 


Another  interesting  decision  in  a  telephone 
case  is  reported  from  New  York.  It  is  said  that 
Judge  Ingraham  has  ruled  in  an  injunction  pro- 
ceeding against  the  Metropolitan  Telephone  and 
Telegraph  company  that  a  certain  street  in 
which  the  corporation  wanted  to  string  its  wires, 
was  opened  under  the  act  of  1613  for  specific 
purposes,  and  that  the  use  by  telephone  and 
telegraph  companies  was  not  a  street  use.  It 
had  been  held  that  any  such  use  of  the  street 
without  acquiring  the  interest  of  abutting  prop- 
erty owners  was  a  private  nuisance,  and  that  any 
person  entitled  to  enjoin  such  use  might  do  so. 
In  the  case  under  consideration  the  company 
had  failed  to  secure  permission  from  property 
owners  for  the  stringing  of  its  wires.  In  many 
streets  in  New  York  in  which  there  are  no  sub- 
ways, the  people  are  practically  cut  out  of  tele- 
phone service.  They  will  not  have  the  wires 
strung  on  housetops,  and  the  city  will  not  con- 
sent to  further  pole  lines. 


In  the  numerous  discussions  relative  to  the 
electrical  department  at  the  World's  Fair  it  is 
a  noticeable  fact  that  but  little  has  been  said 
about  electric  railways.  Sketches  of  a  building 
which,  it  is  understood,  is  to  contain  the  elec- 
trical exhibits  are  being  prepared,  and  it  seems 
certainly  not  an  untimely  question  to  ask  in 
what  manner  it  is  proposed  to  provide  for  the 
railway  exhibiters.  Are  the  several  systems  of 
electrical  propulsion  all  to  be  exhibited  within- 
doors? Or,  will  those  of  the  electrical  compa- 
nies which  are  desirous  of 'making  creditable  ex- 
hibits, be  provided  space  on  the  outside?  These 
questions  may  be  considered  by  some  prema- 
ture, but  it  the  electrical  department  is  to  be 
the  grandest  the  world  has  ever  seen,  the  dis- 
play of  electrical  systems  of  power  transmission 
will  play  a  most  important  part.  Suggestions 
have  been  called  for,  and  many  excellent  ideas 
have  been  presented,  but  has  there  been  any 
direct  communication  with  those  who  may  con- 
sider space  on  the  outside  most  desirable?  It  is 
understood  that  an  elevated  road  will  be  erected 
on  the  Fair  grounds,  and  that  it  may,  perhaps, 
be  operated  by  electricity.  But  why  do  we  not 
hear  that  the  exploiters  of  electric  street  rail- 
way systems  have  asked  for  space  on  the 
grounds  on  which  to  display  their  apparatus  in 
practical  operation?  The  reader  will,  perhaps, 
remember  the  electric  railway  exhibits  at  the 
meeting  of  the  National  Electric  Light  associa- 
tion in  Chicago, 1S89.  With  years  for  preparation, 
will  the  Fair  show  us  the  electric  railway  sys- 
tems of  the  world  in  an  exposition  building,  or 
will  there  be  an  extensive  system  of  electric 
roads  in  operation  about  the  grounds? 


During  the  last  year  and  a  half  there  has 
been  considerable  interest  manifested  in  the 
Weems'  electro-automatic  railway  system.  A 
company,  it  will  be  remembered,  was  organized 
with  the  intention  of  working  out  a  system  lor 
the  transportation  of  parcels  or  passengers  at  a 
high  rate  of  speed.  Up  to  the  present  time 
few  of  the  details  of  the  experiments  made  by 
this  company  have  been  given  to  the  public. 
In  this  issue  is  presented  a  paper  by  O.  T. 
Crosby,  who  was  in  charge  of  the  company's 
engineering  work.     This  paper  is  a  "Report  of 


High-Speed  Electric  Railway  Work,"  read  be- 
fore the  American  Institute  of  Electrical  Eiigi- 
neers,  and  contains  a  detailed  account  of  his 
tests  and  work.  JMr.  Crosby's  reputation  as  an 
electrical  engineer  is  sufficient  guarantee  in  it- 
self that  the  report  is  reliable  and  contains 
matter  of  value.  It  is  interesting  in  connection 
with  this  report  to  call  attention  to  a  remark 
made  about  six  months  ago  by  David  G. 
Weems,  the  prime  mover  in  the  enterprise.  In 
an  interview  with  a  representative  of  the 
Westerjj  Electrician  Mr.  Weems  said,  speak- 
ing of  proposed  changes  in  the  system,  "We 
have  discarded  the  elevated  structure,  as  it 
would  cost  too  much  to  build  a  framework 
which  would  stand  the  strain  with  such  a  speed 
as  our  trains  will  attain.  *  *  *  We  da 
not  require  any  special  construction  as  far  as 
rails  are  concerned.  We  can  use  the  ordinary 
standard  rail.  The  weight  of  the  train  will 
keep  it  on  the  track."  In  reading  Mr.  Crosby's 
paper  it  will  be  noted  also  that  he  remarks, 
"The  time  limitation  of  the  runs  was  invariably 
caused  by  failure  of  the  track  to  serve  its  pur- 
pose." 'These  admissions  tell  the  story.  It  has 
been  repeatedly  demonstrated  that  one  of  the 
most  essential  factors  in  even  a  comparatively 
slow- speed  electric  railway  is  a  solid  and  sub- 
stantial road-bed  and  track,  and  the  fact  that  in 
developing  Mr.  Weems'  plans  it  was  found  neces- 
sary to  do  away  with  the  elevated  structure, 
only  goes  to  show  that  the  success  of  an  elec- 
tric railway  is  dependent  upon  a  number  of 
other  things  besides  the  mere  electrical  equip- 
ment. 


The  organization  and  administration  of  the 
patent  oiTice  is  of  great  importance  to  the 
public  generally,  though  only  inventors  and 
others  brought  directly  in  contact  with  the  de- 
partment seem  to  realize  this.  At  any  rate,  the 
general  public  concerns  itself  little  with  this 
important  matter,  so  far  at  least  as  following  the 
workings  of  the  office.  At  Washington,  outside 
the  department,  the  patent  office  is  prominent 
only  when  an  effort  is  made  to  secure  an  ap- 
propriation for  the  purpose  of  increasing  the 
efficiency  of  its  administration.  When  it  is 
considered  that  this  department  not  only  is 
self-sustaining,  but  that  it  pays  into  the  treasury 
every  year  a  large  sum  of  money,  and  that  this 
surplus  has  accumulated  until  it  comprises  a 
handsome  sum,  nearly  §4,000,000,  it  may  be 
wondered  why  those  who  are  directly  interested 
in  the  subject  should  not  insist  upon  the  ex- 
penditure of  the  income  of  the  department  in 
promoting  its  efficiency  and  securing  better  ac- 
commodations and  facilities.  There  have  been- 
several  occasions  during  the  last  few  years 
when  complaints  have  been  made  against 
methods  employed,  and  so  glaring  have  been 
some  of  the  mistakes  that  public  attention  has 
been  directed  to  them. 

The  policy  of  making  the  patent  office  a 
source  of  revenue  to  the  government  has  al- 
ways been  condemned  by  the  Western  Elec- 
trician. We  have  contended  that  the  charges 
should  be  limited  to  the  cost  of  making  re- 
searches and  such  other  expenses  incidental  to 
the  issuance  of  patents.  Furthermore,  we  have 
contended  that  the  present  service  was  poor,, 
and  that  the  real  cause  of  the  trouble  was  the 
system  on  which  the  department  is  based  and 
conducted.  Better  salaries  should  be  paid,  and 
the  standard  raised.  At  the  present  salaries  the 
patent  office  can  only  continue  to  serve  as  a 
training  school  for  young  men  looking  for  ex- 
perience in  patent  law  practice.  It  is  impossible 
to  get  good  results  when  the  force  of  examiners 
is  constantly  changing.  As  soon  as  a  man  be- 
comes valuable  he  can  command  greater 
compensation  elsewhere. 

In  the  March  number  of  the  Forum  Park 
Benjamin  takes  up  this  question  and  follows  the 
same  line  of  argument  we  have  suggested.  His 
intimate  knowledge  of  the  details  of  the  office 
give  him  an  excellent  opportunity  to  disclose 
the  weak  points  and  suggest  permanent  improve- 
ment in  the  service.  There  are  many  bad 
features  about  the  present  system,  and  it  is  to  be 
wondered  that  more  abuses  of  power  have  not 
been  committed.  A  careful'  perusal  of  the 
abstract  from  Mr.  Benjamin's  valuable  article 
will  benefit  all  who  are  interested  in  electrical  in- 
ventions. 


March  14,  iSgi 
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Report  of  High-Speed    Electric    Railway 
Work.' 

Bv  O.  T.  Crosbv. 

The  experiments  here  reported  were  the  first  serious  ef- 
forts ever  made  to  at  once  double  railway  speeds,  and  as 
such  should,  I  think,  be  systematically  recorded.  They 
were  made  for  the  Electro-Automatic  Railway  company  of 
Ballioiore,  Md.  This  company  was  organized  about  tour 
years  ago  by  David  G.  Weems  who,  though  not  an  en- 
gineer, was  convinced  that  the  electric  motor  would  give 
very  high  speeds  for  the  transportation  of  parcels.  His 
persevering  enthusiasm  resulted  in  inspiring  a  number  of 
gentlemen  to  subscribe  money  for  the  venture. 

Mr.  Weems  first  contemplated  having  an   entirely  auto- 


The  track-work  and  cars  were,  completed  as  above  out- 
lined when  the  matter  was  brought  to  the  Sprague  Electric 
Railway  &  Motor  company,  with  the  request  that  they  de- 
sign motors  of  which  the  armatures  should  be  placed  di- 
rectly on  the  three  driving  axles  of  the  car,  the  construc- 
tion of  which  was  already  nearly  finished.  It  was  further 
conditioned  that  the  motors  should  do  20  horse  power  of 
work  each  at  a  normal  speed  of  about  3.000  revolutions 
per  minute.  This  corresponds  to  a  car  speed  of  about  250 
miles  per  hour.  Needless  to  Jay,  that  on  so  light  a  track, 
none  of  which  was  straight,  and  with  a  car  weighing  three 
tons,  and  with  only  60  horse  power  available  for  work,  no 
such  speed  was  attained.  The  motors  were  carefully  de- 
signed by  H.  F.  Parshall  of  the  Sprague  company  for  a 
normal    impressed    e.  m  f.  of  500    volts,  and    thoroughly 
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matic  service  from  city  to  city,  the  cars  to  be  smaller   than 
would  be  necessary  for  placing  a  man. 

For  purpose  of  demcnstratidn,  a  circulartrack  nearly  two 
miles  in  circumference  was  laid  at  Laurel,  Wd  ;  gauge  28 
inch;  weight  of  rail,  16  lbs.;  shape,  T;  cross  ties,  3x4  inch 
square,  16  inches  apart.  Wooden  stringers  3x4  inches, 
were  laid  outside  each  rail,  serving  as  guards.  Mudsills, 
3x4  inches,  were  laid  under  the  ties,  and  to  the  ties  was 
built  up  a  vertical  framework  on  both  sides  of  the  track, 
this  carrying  from  crosf-pieces  2x6  inch  wooden  stringer, 
suspended  above  the  middle  of  the  track, while  to  the  lower 
surface  of  the  stringer  was  attached  a  small  Trail, head  down. 
This  upper  rail  was  intended  to  serve  as  an  electric  con- 
ductor, and  also,  in  connection  with  upward  pressing 
wheels,  as  a  guide.  The  latter  function  was  not  success- 
fully performed,  the  lateral  oscillation  of  the  car  on  so 
slight  a  track,  being  too  great.  Part  of  the  track  was  on 
trestle  work  crossing  a  swamp,  the  overflow  of  which 
caused  frequent  washculs. 


FIG.  2.      HK;H    SritED    ELECTRIC    RAILWAY  WORK. 

The  locomotive  was  very  simple.  Three  axles  carried 
28  inch  wheels;  on  these  were  hung  a  steel  box.  lO  inches 
long.  24  inches  high  x  30  inches  wide.  A  slight  verti- 
cal play  of  the  box  was  provided  for  by  the  spring?,  but, 
horizontally,  the  three  axles  were  in  rigid  connection.  On, 
each  of  these  axles  it  was  designed  to  place  a  motor.  The 
head  was  pyramidal;  the  weight  of  the  car  with  three 
motors  was  about  three  tons.  A  second  similar  box  of 
steel  was  made  to  be  drawn  by  the  motor-car,  the  two  to 
be  connected  by  a  ball  and  socket  arrangement,  the  inter- 
val between  cars  to  be  Hanged  over  so  that  only  one  sur- 
face should  be  presented  to  meet  atmospheric  resistance. 
The  tail  was  pyramidal.  The  second  car  was  not  in  use 
more  than  once. 

IRead  before  the  American  Inititiite  of  Klectrical  EnKinccrF,  Feb. 
94,  1891. 


filled  the  specifications.  They  were  to  be  connected  in 
multiple  across  the  500-volt  circuit  supplied  with  current 
from  a  dynamo  made  by  the  Edison  Machine  works. 
When  the  motors  were  finally  mounted  and  ready  for  ac- 
tion it  was  found  almost  impossible  to  start  the  car,  due 
probably  to  stiff  bearings,  and  when  several  trials  of  speed 
had  been  made  the  results  were  disappointing. 

Up  to  this  time  the  electrical  work  had  received  only 
such  engineering  attention  as  could,  from  time  to  time,  be 
given  by  employes  of  the  Sprague  company,  much  occu- 
pied in  other  ways.  It  became  evident  to  ihe  Baltimore 
company  that  any  satisfactory  accomplishment  could  be 
had  only  through  the  continuous  attention  of  some  one 
having  had  electrical  experience. 

As  superintendent  of  the  Sprague  company,  I  had  been 
familiar  with  the  marufacture  of  the  motors,  and  had 
moreover  visited  the  plant;  hence  in  October,  iSSg.  it  was 
arranged  that  further  experiments  should  be  under  my  di- 
rection. Throughout  the  work  B.  J.  Dashiell,  Jr.,  M.  E. , 
and  H,  F.  Purdy  of  the  Sprague  Electric  company  were  of 
con  tant  assistance,  both  in  conception  and  execution  of 
all  that  was  done. 

Work  having  been  resumed  it  was  soon  found  that  a 
given  speed  could  be  attained  with  less  current  if  two 
motors  were  in  service  than  with  three,  and  consequently 
the  motor  on  the  middle  axle  was  removed.  It  seems 
probable  that,  when  running,  this  middle  motor  was  largely 
occupied  in  skidding  the  wheels  driven  by  it.  since  the 
two  outer  axles  on  a  yielding  track  would  doubtless  sup- 
port the  greater  part  of  the  weight.  In  any  case,  the  two 
motors  were  able  to  produce  a  greater  speed  than  the  track 
could  stand.  These  machines  were  of  the  U  type.  The 
armature  was  wound  with  100  sections  of  No.  12  B.  W.  G. 
wire,  each  section  of  two  turns.  This  armature  with  its 
commutator  was  rigidly  mounted  on  the  axle.  The  pole- 
pieces  were  attached  to  brackets  centered  on  the  axle,  the 
keeper  was  spring  supported  on  cross-piece  cirried  by  the 
steel  casing.  Bearings  were  of  phosphor-bronze  and 
lubrication  by  oil  from  an  ordinary  cup.  No  trouble  on 
this  score  was  experienced.  Each  magnet  core  was  wound 
with  120  turns  of  No.  4  B.  W.  (i  wire.  At  30  amperes  the 
armature  induction  was  about  So, 000  lines  per  square  inch. 
An  outline  of  the  motor  is  shown  in  Fig.  i.  These  mo 
tors,  since  wound,  according  to  specificalion,  for  the  500- 
volt  circuit  were  originally  connected  in  multiple  arc. 
This  connection  was  changed,  they  being  placed  in  series, 
thus  diminishing  the  potential  control,  required  at  ihe  sta- 
tion, by  reason  of  the  fact  that  the  machines  were  run  at  a 
speed  so  much  below  that  for  whi;h  they  had  been  calcu- 
lated. 

To  supply  the  current,  contact  was  made  between  ihe 
upper  rail  and  brushes  of  sheet  copper  set  against  the  rail 
by  springs.  These  served  their  purpose  well.  The  return 
circuit  was  through  the  wheels  and  rails,  the  steel  casing 
being  insulated  from  the  axle  by  fiber  plates  and  washers 
at  joints  and  bolts.  Rail  bonds,  covering  joints  in  upper 
and  lower  rails  were  u=icd  throughout,  the  resistance  of  the 
external  circuit  from  the  feeder  junction  to  a  point  diamet 
rically  opposite  was  about  0.25  ohm 

The  station  was  placed  inside  the  circle  about  200 
feet  from  the  track,  The  generator  was  a  70  horse 
power  Edison  machine,  not  compounded  originally,  and 
was  driven  by  a  90  horse  power  high  speed 
Ball  engine.  At  first  a  wire  resistance  of  about  12 
ohms  was  used  to  lower  the  potential  on  the  line,  as  it  was 
not  convenient  to  run  the  dynamos  at  less  than  400  volts. 
Later,  a  whisky  barrel  was  filled  with  water,  an  iron  plate, 
8  inches  square  was  placed  in  the  bottom,  a  similar  plate 
was  fixed  to  the  end  of  an  iron  rod,  and  this  rod  attached 
to  the  pulley  permitting   easy  lifting   or   dropping  of   the 


plate  through  the  water.  These  plates  being  connected  in 
the  main  circuit,  a  very  serviceable  liquid  rheostat  lesuited, 
which,  when  "taken  with  a  grain  of  salt,"  answered  ex- 
cellently the  purpose  of  regulating  currents  which  often 
went  as  high  as  150  amperts. 

The  usual  course  of  a  run  was  this.  Speed- observers, 
as  many  as  could  be  had,  up  to  five  or  six,  were  stationed 
arcund  the  circle,  distance  apart  being  known.  Watches 
of  these  observers  and  of  recorders  who  read  current  and 
potential  were  compared.  Potential  readings  were  taken 
at  the  station  and  at  one  or  two  points  on  the  line,  permit- 
ting easy  reduction  to  horse  power.  Mr.  Dashiell,  my  as- 
sistant, then  took  the  engine  and  I  managed  the  dynamo. 
A  current  of  from  20  to  40  amperes  usually  started  the  car. 
The  size  of  the  armature  wires  limited  to  about  go  amperes 
— 45  in  each  machine — the  current  permissible  for  any 
length  of  time.  This  value  was  usually  attained  in  the 
first  half  mile  of  run.  a  considerable  part  of  the  external  re- 
sistance having  been  cut  out.  When  the  car  had  attained' 
a  speed  of  75  to  100  miles  per  hour,  the  line  potential  was 
in  the  neighborhood  of  450  volts,  the  iron  plates  in  the 
barrel  being  in  contact,  having  been  slowly  approached  as 
the  counter  e.  m.  f.  increased.  The  time  limitation  of  the 
runs,  was  invariably  caused  by  failure  of  the  track  to  serve 
its  purpose.  On  three  occasions  the  car  left  the  track; 
once  at  45  miles  per  hour,  once  at  So  miles  per  hour  and 
once,  the  last  time,  at  about  115  miles  per  hour.  Curi- 
ously enough,  on  the  two  former  occasiors  the  derailment 
was  to  the  inside  of  the  circle,  super-elevation  being  about 
four  inches. 

It  was  easy  to  tell  in  the  station  when  a  derailment  was 
imminent,  as  the  ammeter  was  most  vio'ently  agitated  by 
the  make  and  break  of  the  circuit  caused  by  the  particularly 
bad  spots  in  the  track.  The  agitation  increased  with 
each  trip  round  the  the  circle,  and  ended  in  a  run-off,  or, 
after  some  experience  had  been  gained,  in  a  cessation  of 
the  trial.  As  the  track  limited  the  length  of  run  in  time, 
soalso  it  limited  the  speed  obtainable.  Each  trial — the 
longest  being  about  twtnly-two  minutes  co  seculive  run- 
ning— was  followed  by  an  overhauling  of  the  track,  re- 
quiring from  a  few  hours'  to  a  week's  work  by  four  or  five 
men. 

Could  the  experiments  have  been  made  on  a  roadbed 
and  track,  deemed  even  second-class  according  to  steam 
railway  standards  of  rail  weight,  etc.,  there  can  be  no 
question  that  without  any  other  change,  the  car  could  have 
maintained  for  several  hours  a  speed  of  120  miles  per  hour. 
Indeed,  I  know  of  no  time  limitation  that  would  have 
arisen  save  that  from  a  limited  oil  supply. 

The  speed  obtained  in  the  first  round — that  is  in  the  first 
9,240  feet— varied  from  30  to  75  miles  per  hour;  this  de- 
termined by  the  management  of  the  iheostat.  The  rate 
of  acceleration  from  point  to  point  in  going  round  the  cir- 
cle was  irregular,  due  to  the  grades,  which  going  in  the 
direction  usually  followed,  varied  from  20  to  25  percent. 

The  fact  that  the  track  — always  bad— went  rapidly  from 
bad  to  worse  during  each  run,  made  it  difficult  to  analyze 
the  records  with  a  view  to  determinirg  the  true  cceflkient 
of  traction.  Moreover  the  cotlticient  for  such  a  track, 
even  in  its  best  condition,  would  be  greater  than  for  the 
track  that  would    necessarily  be  built   for  actual   service. 
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nc.  3.      HIGH  SPEED  ELECTRIC  RAILWAY  WORK. 

The  figures  obtained  were  of  little  worth  as  far  as  fixing; 
absolute  values  at  very  high  speed,  but  at  least  served  to 
show  the  error  of  many  train  resistance  formuhc  found  in 
the  text-books.  Some  of  the^e  formul.i:  give  good  enough 
results  when  used  for  the  low  speed  on  which  they  are 
based,  but  their  algebraic  form  is  such  as  to  give  rise  to 
great  error  when  higher  spceeds — say  80  to  120  miles  per 
hour — enter.  This  whole  matter  of  train  resistance  has 
been  more  fully  treated  in  a  paper,  "Limitations  of  Steam 
and  Electricity,"  read  by  me  before  this  institute  on  May 
21,  iSgo.  The  particular  element  01  atmospheric  resistance, 
for  which  special  experiments  were  made  at  L.iurcl,  was 
fully  treated  in  a  paper  read  by  me  before  the  West  Point 
Branch  of  the  Military  Service  Institute,  and  publiscd  in 
London  Enginci-riu^,  May  31  to  June  13,  iSgo. 
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Using  for  atmospheric  resistance,  figures  resulting  from 
the  experiment  herein  referred  to,  we  may  analyze  thus: 
Run  of  October,  1889.    Flat  Headed  Car. 

Time  of  rst  ro'iod,  3.8  minutes.    Av.  speed=2430  f  p  m.  =  28ni.  p.  h. 
"      "  zd       "        28         "  "  =j3ooi.  p.  m.=37.4m.  p. 

Average  rate  of  work  done  bv  motors  in  2d  round=  15.0  h   p.  49SiOoo 

ft.  lbs. 
Average  horizontal  effort  in  2d  round  =  405i0oo-i-3,3Oo=i5o  lbs. 

"  "  '*      "■  "        "    for    atmospheric    resistance=:30 

lbs. 
Average  horizontal  effort  in  2d  round  for  acceleration  {approx.J  =  io 

lbs. 
Average  horizontal  effort  in  2d  round  for  other  resistances=uoIbs. 

"  "  "       '•'■  "         '■    per  ton=  1 10-1-2.4=46  lbs. 
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FIG.   4.       HIGH   SPEED   EL-CCTRIC   RAILWAY   WORK. 

Ri'M  OF  Nov.  13,  1889.     Fl/'T  Head. 

Time  of  rst  round  =  4.25  minutes,      Av.   speed  — .1170  f.  p.  m.  =24.7  m. 

p.  h. 
Time  of  2d  round  =  2.5  minutes.      Av,  5peed=:370o  f.  p,  m.  =  42  o  ra. 

p,  h. 
Time  of  3d  round  — j. 5    minutes.      Av.  speed  =  3700  f   p.  m  =42.0  m. 

p.  h. 
Average  rate  of  work  from  middle  of  ad  to  middle  of   3d  round=i5.5 

h.  p.  =  5M,500  ft,  lbs. 
Average  horizontal  effort  =  15 1,5  u-»-i7C0=  i38  lbs. 

'"  ''  "     for  a  mospheric  work=36  !bs. 

'  "  u      i>    acceleration  =0  lbs. 

"  "  "      "  other  work=  io2lbs. 

"  "  "     per  ton=  102+2.  ^=42  5  lbs. 

Run  OI--  Nov.  13,  1889    Pyramidal  Headed  Car. 
Time  of    ist  round  =  4.o  minutes.     Av.  speed=24io  f  p,  m,  =  26.a  m 

p.  h 
Time  of  ad  round=2  0  minuips,     Av.  speed  =  4'i20  f.  p,  m,=s2.4  m 

p.  h. 
Time  of  3dround  =  2  23  minutes.     Av.  speed  = '1678  [,  p.  m.  =41  8  m 

P    h. 
Time  of  '1th  round=i.25  minutes,     Av,  speed  =3 '78  f.  p.  m.=4i,8  m 

p.  h 
Time  of  5th  round=;2.2s  minutes.     Av.  specd=3678  f.  p.  m  =4-. 8  m, 

p.  h. 
Time  of  6th  rounds  2.25  minutes.    Av,  speed=8678f,  p,  m.=4i. 

p.  h. 
Average  rate  of  work  in  last  four  rouncIs=i6  o  h.  p. =528,000  ft.  lbs. 

"      horizontal  cffort=:S2K,ooo-4-ii673=(44  lbs. 

"  "  "    for  atmospheric  wc)rk=:34  lbs, 

■'  "  "      "  .icccleration— o  lbs, 

"  "  "      '*  other  work^iao  lbs. 

'■  "  "    per  ton=r20+2, 4  =  50  lbs. 

Run  ok  Dec.  J*.  iBIq.    PvnAMiOAi,  Hbadkd  Car. 
Timeof  1st  round=1.Ji  minutes.      Av.  specd  =  207of.  p  m  =28.5  m. 

p.  h. 
Time  of  sd  rotind^t.gi  minutes.     Av.  apc'd=6i20  f.  p,  m.  =  70.o  m. 

p,  h. 
Average  rate  of  work, in  ad  round  =  li  h.  p. =  1.351,000  ft  lbs. 

"        horizontal  effort  =  i,353,*^«)  -*■  ^>i20=22i  lbs 

"  *'  "  for  atmospheric  work  =  3^  lbs, 

"  "  "    '•  nccclcralion     "     =42    "  80 

"  "  "    "other     work     221— 80=111  lbs. 

"  "  *'    "  ton  =  ill  +  2.-1   =  58.7  lbs. 

The  highest  speed  attained  in  this  run  was  qoIo  95  miles 
per  hour;  track  was  very  bad;  car  derailed. 

Run  or'  Dbcemiu[k,  1889,     WitiKirt  Hkadrd  Car. 

Speed   maintained  at  100  miles  per  hour,  with   rate  of 
work=44-horse  power.     Moreover,  some  work  of  accelcra 


tion  was  done,  but  records  do  not  permit  accurate  deter 
minalion  of  this      Omit  acceleration,  and  we  have; 

Average  speed =8,800  f.  p.  m.  =  ioo  Tci.p.  h. 

"      horizontal  eftort=44x33.coo-i-S,Soco=i65  lbs. 
"  *'  "     for  atmospheric  work— J8  lbs. 

'•  "  "       "  other  work=i  17  lbs. 

'■  "  "    per  ton=[J7-i-2.4=lS  lbs. 

Highest  speed  attained  this  run  =  no  to  120  miles  per 
hour.  Track  better  than  in  last  run.  but  car  was 
derailed  at  maximum  speed. 

Thes^  values,  46.0.  42.5,  50.0,  58,7  and  48.0  lbs.,  should 
be  corrected  for  curvature,  making  them,  30.7,  28.4,  33  4. 
39.1,  and  32  lbs.  respectively.  Oiher  and  lower  values 
were  obtained  when  the  track,  as  at' first  was  in  better  con- 
dition. But  these  earlier  runs  were  not  recorded  in  exact 
figures.     The  rails  were  in  all  cases  rusty. 

This  rate  could  not  be  absolutely  determined,  since  the 
car  left  the  track  at  some  distance  from  the  last  two  ob- 
servers, whose  time  records  gave  the  speed  attained  between 
the  points  of  observation.  It  was  clear,  however,  that 
final  speed  was  between  no  and  120  miles  per  hour.  A 
length  of  icoo  ft.  of  track  was  injured,  about  300  ft.  of 
the  upper  framework  wrecked,  and  the  caritself  was  landed 
about  30  ft.  from  the  track,  having  finally  jumped  the 
guard  rails  whi  e  going  over  a  fill  4  or  5  ft.  high.  It  seemed 
clear  that  the  Laurel  plant  had  passed  its  days  of  useful- 
ness. Nothing  further  of  va'ue  could  be  done  without 
practical  rebuilding.  It  was  then  time  to  make  new  plans, 
and  this  work  was  at  once  begun  by  Mr.  Dashiell  and 
myself.  At  the  outset  I  felt  that — if  for  no  other  than 
commercial  reasons — we  should  plan  for  the  carrying  of 
passengers  as  well  as  parcels.  This  meant  an  increase  in 
the  size  of  cars  and  a  change  from  an  attempt  at  automatic 
control  to  control  by  human  intelligence  on  the  locomo- 
tive. 

For  purposes  of  demonstration  I  proposed  to  the  com- 
pany that  they  should  build  a  track  about  four  miles,  not 
less,  in  circumference,  and  should  run  thereon  a  train  of 
two  or  three  cars  drawn  by  one  locomotive.  Calculations 
were  based  on  the  following  da'a: 


7.  Atmospheric  resistance  at  150  miles  ptr  hour  would 
be  taken  at  15  lbs.  per  square  foot  of  cross- section, a  wedge 
or  parabolic  locomotive  head  being  used.  This  value  is 
50  per  cent  in  excess  of  that  indicated  by  our  experiments. 

S.  Traction  co  efficient,  exclusive  of  air  resistance, 
would  betaken  at  150  miles  per  hour  to  be  25  lbs.  per 
ton — this  for  reasons  set  forih  in  previous  papers. 

From  the  two  resistance  co-efficients  jut  given,  it  fol- 
lowed that  for  every  square  foot  of  cross-section,  regardless 
of  weight,  6  horse  power  would  be  required,  and  for  every 
ton  of  weight,  regardless  of  cross  section,  10  horse  power 
must  be  supplied. 

For  a  locomotive  of  about  600  horse  power  having  30  ft. 
cross-section  the  dead  weight  was  ca'culated  to  be  about 
I S  tons.  Steel  cars  of  equal  cross  section  were  designed, 
weighing,  empty,  about  5  tons,  with  carrying  capacity  of 
about  5  tons 

Ttie  important  question  as  to  power  required  could  then 
be  thus  tabulated: 

I50M.P.  H.  ,        120  HI.  p.  H. 

Locomotive  alone 36D  h.  r.  288  h.  p. 

I-ocomotive  and  one  car  loaded 460     "  3^0    •< 

Locomotive  and  two  cars  loaded 560     "  aa^   " 

Locomotive  and  three  cars  loaded....  660    "  528   " 

To  perform  the  work  here  indicated  two  motors  were 
provided,  one  armature  directly  on  each  of  the  two  axles  of 
the  locomotive  car.  These  motors,  outlined  in  Figs.  2,  3,  4 
and  5  were  of  the  Manchtsttr  type.  They  were  supposed 
to  be  at  first  connected  in  arc  acro;sa  1500-voit  circuit,  each 
taking  about  130  to  150  amperes  and  delivering  about  250 
to  300  horsepower.  Should  it  be  dcs'red  toexperi  ment  wi^h 
higher  line  potential,  the  motors  in  series  wou'd  permit 
3000  volts  to  be  easily  tried.  The  armatures  of  the  gramme 
type  are  30  in.  outside.  23  in.  inside  diameter.  The  arma- 
ture conductors  were  to  be  of  about  40,000  circular  mils 
cross-section,  or  from  500  to  600  cm.  per  ampere.  Many 
successful  machines,  designed  to  work  indoors,  go  as  low 
as  this  figure,  and  since  the  dissipation  of  beat  must  in 
such  case   proceed  more  slowly  than  in  the  case  here  con- 
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I,  A  speed  150  miles  per  hour  on  a  level  was  to  be 
aimed  at. 

,  2.  Cross-scclion  of  car  should  be  a  minimum,  consistent 
with  the  seating  of  passengers.  This  was  taken  at  (1  ft. 
by  5  ft.,  30  sq.  ft.  (crowning  higher  along  middle  of  car). 

3,  Gauge  of  track  should  be  sfandard — 4  feet  S.5  inches. 

4.  Character  of  track  should  be  simply  the  best  that 
art  could  contrive,  rai's  to  be  from  65  to  yo  lbs. 

5.  Electromotive  force  should  be  as  high  as  the  art  of 
insulation  would  permit. 

6,  Whatever  might  be  the  number  of  cars  in  a  train,  all 
were  to  be  st  connected  as  to  present  a  continuous  exterior, 
thus  presenting  only  one  cross-section  to  the  atmosphere. 


sidered,  the  figure  seemed  very  safe.  Moreover,  it  was 
intended  to  introduce  a  blast  of  air  from  the  car  front 
which  should  continuously  llow  through  the  open  center  of 
the  armature  (gramme  type).  How  far  the  rate  of  dissipa- 
tion would  be  carried  by  such  means  cannot  now  be  known, 
but  all  recent  evidence  (see  experiments  of  Mr.  Kennelly) 
goes  to  show  that  the  heat  capacity  would  be  much  in- 
creased. 

'I'he  cross  section  of  core  in  the^rmature  was3,5"x4o" 
=  140  square  inches  gross,  or,  deducting  15  percent  for 
paper  insulation  between  disks  and  8  per  cent,  for  conduc- 
4or  slots  cut  in  periphery,  no  square  inches  net.  Through 
this  armature  it  was  desired  to  force  22,000,000  lines  (c,  G. 
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s.  uuitsj  or  100,000  per  square  inch  =  15,200  per  square 
centimeter. 

The  hysteresis  loss  in  such  an  armature  revolving  at  1200 
R.  P.  M.  (equivalent  with  42  inch  wheel  to  150  M.  p.  11  ) 
was  calculated  to  be  about  3, coo  watts  — following  the 
curve  published  by  Esson.  The  C-  A\  loss  (C  =:  135  am- 
peres, J?  =  0.26  ohms  when  T  =  75  C)  =  4740  watts, — 
or  about  Sooo  watts  for  the  two  losses.  I  found  it  difficult 
to  obtain  such  co-efficient  as  would  give  reliable  values  for 
loss  due  to  Foucauit  currents.  With  very  thin  plates  it 
would  not  be  large.  From  what  precedes,  it  followed  that 
the  number  of  armature  conductors  should  be  340.  These 
were  divided  into  170  sections,  wound  in  one  layer,  each 
conductor  to  lie  in  a  slot;  both  slot  and  conductor  were 
planned  to  be  rectangular,  or  nearly  so,  with  the  reserva- 
tion that  experience  in  manufacturing  would  soon  show 
the  proper  detail,'; 

The  magnets  have  a  cross-section  of  164  square  inches 
through  which  14,303,000  lines  of  force  must  pass,  the  in- 
crease from  the  number  in  the  armature  being  determined 
by  a  leakage  co-efficient  1.3. 

The  magnet  coils  of  the  two  armatures  were  calculated 
to  be  in  series  with  each  other,  but  in  shunt  with  respect 
to  the  two  armatures.     This  variation  from  present  street 


The  starting  current  on  practically  level  track  was  calculated 
to  be  from  300  to  400  amperes,  the  load  being  80,000  lbs. 
(or  locomotive  and  three  loaded  cars.)  For  continuous 
running  at  30  miles  per  hour,  a  current  of  40  amperes 
would  be  required,  the  counter  e.  m.  f.  of  each  of  the  1500- 
volt  motors  being,  at  this  speed,  only  320  volts.  The  line- 
potential  being  3,000  volts,  it  would  be  necessary  to  have 
in  the  armature  circuit  an  external  resistance  of  59.0  ohms— 

^ —.    The  wires  were  calculated  to  stand  40  amperes 

40 
continuously,  and  the  various  sections  were  proportioned 
to  stand  various  currents  for  such  time  as  would  serve  to 
bring  the  train  up  to  speed.  It  was  of  course,  known  that 
a  considerable  reduction  in  the  size  of  resistance  bo.x;  could 
be  effected  by  winding  the  motors  for  the  regular  line 
potential,  thus  normally  working  them  in  arc,  but  putting 
the  armatures  in  series  where  a  great  reduction  in  speed 
might  be  required. 

A  small  rheostat  and  a  condenser  were  designed  to  be 
placed  in  the  circuit  of  the  magnet  coils,  and  a  rheostat 
also  in  the  lamp  circuit,  these  resistances  giving  delicate 
control. 

The  problem  of  retardation  for  a  mass  of  say  40  tons 
running  at  150  miles  per  hour,  is  a  serious  one.  The  Gallon 
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car  practice  I  thought  to  be  justified  by  the  following  con- 
siderations: First,  no  system  of  commutation  could  ob- 
viate the  need  of  a  considerable  external  resistance,  which 
then  could  be  easily  made  sufficient,  within  itself,  for  speed 
control;  second,  the  maximum  tor(|ue  for  a  given  armature 
current  is  always  desirable  and  can  be  best  obtained  by 
permanent  saturation;  third,  this  constant  and  maximum 
magnetization  would  tend  to  diminish  sparking — an  evil  to 
be  specially  avoided  in  long  distance  work,  involving  con- 
tinuous runs  of  several  hours. 

While  it  was  thus  intended  to  use  shunt  coils  at  first,  I 
felt  that  a  little  experience  would  soon  positively  demon- 
strate that  the  advantage  lay  with  this  or  the  series  winding. 

The  commutator,  Fig.  5,  was  designed  to  be  23  inches  in 
diamcter,which  would  of  course  give  rise  to  a  very  high  speed 
relative  ',0  the  brushes.  I  believed  it  better  to  face  the 
mechanical  trouble  that  might  be  connected  with  great 
circumferential  speed  rather  than  to  diminish  the  diameter 
by  decrease  of  sections,  since  this  in  turn  might  produce 
sparking. 

Without  going  into  the  mechanical  detail  of  the  commu- 
tator, I  may  add  that  a  single  bar  could  be  taken  out  or 
replaced,  without  removal  from  the  shaft. 

The  rheostat  for  the  armature  circuit  was  designed  to  be 
of  iron  wire,  with  the  expectation  however,  of  experimenting 
also  with  lif|uid  or  carbon  resistance.  The  resistance  and 
heat  capacity  of  this  main  line  rhcos!al  were  determined 
with  reference,  first,  to  current  necessary  for  starling, 
second,  to  currents  needed  for  maintaining  low  speeds. 


and  Westinghouse  tests  indicate  a  very  low  value  for  the 
coefficient  of  friction  between  brake-shoe  and  wheel,  at  high 
speeds;  they  report  it  in  some  cases  at  60  miles  per  hour  as 
low  as  0.04.  As  however  it  rapidly  increases  at  lower 
speeds,  an  average  of  o.  i  may  be  taken.  The  total  retard- 
ing effort,  i.  e.,  brake  resistance  and  track  and  atmospheric 
resistance  must  be  kept  below  that  which  will  just  produce 
sliding  of  the  wheels,  and  the  coefficient  of  sliding  may  be 
taken  on  an  average  at  0.08  of  the  weight  of  the  wheels. 
If  then  we  represent  by  V  the  maximum  allowable  brake 
pressure  on  the  wheels,  by  K  resistances  other  than  brake 
friction,  and  by  W  the  weight  on  braked  wheels,  we  may 
write  the  following  inequality,  o.  i  P  -f  R  <o.oS  W. 

The  value  of  P  should  be  determined  as  that  which, 
with  a  small  margin  will  satisfy  this  condition  of  inequal- 
ity. 

I'oilowing  this  calculation  it  was  found  that  a  brake- 
pressure  of  about  5.000  lbs.  should  be  applied  to  each 
wheel.  This  was  designed  to  be  produced  by  magnetic 
brakes,  similar  to  those  used  by  Mr.  Daft  on  the  New 
York   elevated    railway 

A  mass  of  80,000  lbs.  moving  at  150  miles  per  hour 
represents  64,000,000  foot-pounds  of  energy.  Average  re- 
sistance due  to  brakes:=o.  i  x  60,000  =  6,000  lbs.  Average 
resistance  from  track  and  atmosphere  for  average  speed  of 
75  miles  =^  400  lbs. 

In  addition,  the  motors  maybe  required  to  generate  a 
current  which  shall  be  wasted  over  the  rheostat.  Since  the 
field  circuit   In  the  case  of  shunt'inotors,  is  Independent, 


magnetization  may  remain  constant,  and  average  e.  m.  f. 
of  1500-volt  motors  (i.  e.,  motors  generating  1500  volts 
e.  m.  f-  at  iioo  r.  p.  m.,or,  with  42  wheels,  at  1506.  m.f.) 
would  be,  while  the  train  was  coming  to  rest  750  volts. 
Make  the  external  resistance  such  that  the  two  armatures 
being  in  series,  an  average  current  of  200  amperes  shall 
flow.  Then  average  dynamo  resistance,  in  lbs  =  2000. 
Total  retarding  effort  =  6000  -[-  400  +  2000  =  B400  lbs. 
Dividing  64.000,000  by  this  last  quantity  we  have  7620  ft. 
as  the  length  of  run  to  come  to  a  slop,  and  the  time  of 
stopping  about  loo  seconds. 

For  the  mechanical  construction  of  the  locomotive,  two 
plans  were  contemplated.  One  has  a  12  foot  rigid  wheel 
base  and  no  pilot  wheels;  the  other  has  a  7  foot  wheel  base 
for  the  drivers  and  a  pony-axle  in  front,  free  to  move  later- 
ally over  a  certain  distance,  dragging  the  drivers  in  the 
same  direction.  This  is  the  general  principle  of  pilot- 
wheels,  so  largely  used  on  high  speed  engines.  This 
second  arrangement  is  preferred  In  it  nearly  all  the 
weight  goes  on  the  drivers.  In  this  particular  case,  total 
weight  of  locomotive  is  about  18  tons,  each  motor  being 
six  tons  Of  the  total,  15  tons  rest  on  the  drivers.  If 
then  the  adhesion  co-tfficient,  while  running,  be  taken  at 
only  0.1,  a  circumferential  effort  of  3000  lbs.  may  be  ex- 
erted without  slipping  the  wheels.  This  is  safe,  since  if 
600  h.  p.  of   work  be  required  at   150  miles    per   hour, 

=  13,200  f.  p.  m,,  the    horizontal    effort  =  600  x  33.000 

13,200 
=  1500  lbs.     For  starting  the  load,  adhesion-co-efficient 
maybe  taken  at.  25   giving  7500  lbs.  possible   pull,  this 
being  much   in   excess  of  the  value  required. 

The  locomotive  construction  is  such  as  to  put  the  entire 
weight  of  the  armature  directly  on  the  axle.  In  designing 
this,  I  did  not  overlook  the  fact  that  the  armature  must 
thus  be  subjected  to  much  jarring.  But  I  believe  the 
difficulty  should  be  met  by  excellent  mechanical  coDstruc- 
tion,  raiher  than  that  spring  movement  should  in  any  way 
be  attempted.  For  mechanism  that  shall  succeed  in  high 
speed,  long-time  service,  simplicity  is  a  requirement  of  the 
first  order.  Indeed,  generally,  in  this  work  connecting  an 
electrical  motor  to  any  vehicle,  I  have  long  felt  that  he 
who  is  over  ingenious  in  contriving  many  parts  and  fine 
adjustments,  may  not  be  over-successful. 

The  weight  of  the  magnets  and  pole-pieces  goes  also 
directly  on  the  axles,  save  for  the  intervention  of  rubber 
plates  having  a  maximum  play  of  1-16  of  an  inch.  By  the 
use  of  motors  of  the  "  U  "  type,  part  of  the  weight  might 
be  spring-supported,  but  on  the  other  hand  it  is  not  as 
easy,  with  that  type  as  with  the  Manchester,  to  obtain  a 
perfectly  sparkless  motor.  Moreover,  the  weight  going 
dead  on  the  axles  in  the  case  considered,  is  not  greatly  in 
excess  of  that  due  to  8-foot  drivers  and  other  attachments 
of  large  steam  locomotives.  Further,  the  need  of  any 
tpring  movement  decreases  with  increasing  perfection  of 
track-work;  as,  in  ideally  perfect  track,  car-springs  would 
not,  save  on  curves,  come  into  play. 

In  the  first  design  of  locomotive  cars,  the  operator  is  to 
sit  between  the  two  motors,  where  also  would  be  placed  the 
controlling  devices.  In  the  second  design  the  operator 
would  be  placed  over  the  pony-axle,  the  devices  being 
chielly  in  the  cylindrical  or  parabolic  head. 

Detailed  drawings  of  freight  and  passenger  cars  were 
completed,  but  need  not  here  be  referred  to. 

As  to  the  supply  of  current,  it  is  proposed  to  use  the 
double  metallic  system.  This  departure  from  the  ground 
return  now  so  commonly  employed  in  street  railway  work 
seems  justified  by  the  following  considerations: 

1st.  For  a  given  voltage  it  diminishes  the  cost  of  insula- 
tion, per  se. 

2d.  It  diminishes  the  danger  of  accident  within  the 
motors. 

3d.  It  diminishes  danger  of  accident  to  workmen. 

4th.  By  being  thus  more  easily  hardled  it  is  probable 
that  a  higher  voltage  will  be  found  practicable  than  with 
the  ground  return ;  hence  in  fact  even  first  cost  might  not  be 
greater. 

As  designed,  the  conductors  will  be  placed  in  an  in- 
verted wooden  trough,  attached  to  posts  placed  at  12  foot 
intervals  on  each  side  of  the  track.  The  trough  to  be  about 
5.5  feet  above  the  ground.  The  conductors  for  each  side 
of  the  circuit  to  be  two — one  insulated  and  continuous;  the 
other  a  bare.  Hat  strip,  broken  into  sections,  these  being 
normally  out  of  circuit;  the  locomotive  troll<^y  arm  operat- 
ing a  switch  which  shall  throw  out  the  rear  section  and 
throw  into  circuit  the  section  ahead.  Such  a  switch  was 
designed  in  detail. 

As  to  what  the  line  voltage  should  be,  progress  in  the 
art  of  insulation  can  alone  determine.  It  would,  of  course, 
not  be  necessary,  on  a  roadway  for  long  distance  travel,  to 
consider  the  death  producing  voltage  as  a  limitation. 

In  the  important  matter  of  limiting  curvatures,  calcula- 
tions were  made  in  the  ordinary  way,  using  the  particular 
values  for  weight  and  height  of  center  of  gravity.  A  safe 
speed  was  then  tabulated  as  that  which  is  just  one-half  the 
speed  that  causes  the  resultant  of  weight  and  centrifugal 
force  to  pass  through  the  outer  rail  of  a  curve.  The  bene- 
ficial effect  of  super-elevation,  neglected  in  the  calculation, 
would,  of  cousc,  practically  increase  the  factor  of  safely. 

The  following  table  resulted  from  the  method  described. 

Radius  in  feet.  Safe  speed,  by  rule  above, 

in  niilcfl  per  hour. 

I,CX)3........ 7  c 

a,o(X) i.yi 

.1,000 lao 

4,noo 140 

S,ooo 158 

6,000 17a 

7,000 1H7 

6,000 19H 

Of  course,  naught  save  practical  trial  could  determine 
whether  llie  assumed  factor  of  safety,  which  is  c[uile  large 
enough  at  present  speeds,  would  in  fact,  be  right  for  the 
higher  speeds  aimed  at. 

COMMI'.RCIAL  ASI'KCTS. 

Copper  calculations  were  made,  based  on  a  station  po- 
tential   of    3,000,  and    also  6,000  volts,  stations  being  50 
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miles  apart  (thus  supplying  current  25  miles  on  each  side) 
and  on  a  service  requiring  one  train  on  each  25  mile  sec- 
tion, the  drop  on  the  line  being  33:^  of  station^  potential. 
Then  for  a  line  of  1,000  miles,  as  from  New  York  to  Chi- 
cago, with  copper  at  15  ccs.  per  lb.,  and  for  3,000  volts 
initial: 
Cost   of    conducting  system,   including  frame 

^oi-k =   $y.OOO.oo  per  mile. 

Cost  of  station  per  mile,  including  steam =     3,000.00 

"        double  track,  including  depots,  etc.,  esti- 
mated  =   55,00000 

Cost  of  train  equipment,  3  cars  each.   50  trains  ^^ 

and  engines       =     i,ooc.oo 

Total  per  mile  §66,00000 

In  this  the  cost  of  track  construction  is  based  on  road  bed 
figures  reported  for  the  Erie  Railway  company.  To  ar- 
rive at  operating  expenses,  suppose  20  trains  each  way  each 
day,  and  a  schedule  of  125  miles  per  hour,  i.  e.  8  hours  for 
the  trip.  Suppcse  a  station  development  of  800  ho'se 
power  per  train  on  the  line,  0164,000  horse  power  hours  per 
trip  In  stations  of  large  capacity  working  under  the  sup- 
posed conditions,  the  cost  of  one  horse  power  hour  ^  0.90 
cent  {see  tables  in  previous  paper  "Limitations  of  Steam 
and  Electricity")  or  per  trip,  for  power  a  cost  of  $57-6o. 
For  train  men,  suppose  two  men  on  each  train,  and  one 
per  train  in  reserve,  and  suppose  S3  00  per  man  per  trip  of 
8  hours,  then,  cost  per  train  trip  ^3X3  =  $9-00-  In 
terest  charge  per  train  trip  = 

$66,000,000  X  005  -^-  365  X  40  =  $225.42 
For  maintenance  of  way  (see  Wellington's  Statistics.)  take 
$r,ooo  per  mile  of  double  track  per  annum,  or  per  day  for 
supposed  line  J^2, 700.00  per  trip  or  2,700  -^  40  =  167.50. 
For  general  expense  of  operating  company,  suppose 
^r, 000.00  per  day — or  per  train  trip  $25.00.  For  wear  and 
tear,  oil,  etc.,  on  train  itself,  take  $10.00  per  trip. 
Then  total  =156.60+  g  00  -[-  225.42  +  67.50+25.00  + 
10.00  =  $394.42, 

For  receipt?. 

Suppose  the  average  train  ba  of  two  cars  (such  as  de- 
signed) having  each  a  capacity  of  about  10  003  lbs.  freight 
(considered  such  as  express  and  mail  mafer),  or  of  say  15 
passengers.  Suppose  the  average  load  of  freight,  15,000 
lbs.,  of  passengers,  20.  Take  freight  at  33  cents  per  cwt., 
passengers  at  $25  00.  The  income  per  trip  in  either  case 
— §500.00,  showing  profits,  over  fixed  charges,  of  say 
$10000  per  trip,  or  $4,000.00  per  day.  The  total  daily 
load  of  freight,  each  way.  required  to  justify  the  service 
above  treated  is 300,000  lbs.,  or  if  200  through  passengers 
be  carried  {i.  c.  ten  trains  for  passengers  each  way  each 
day)  then  only  150,000  lbs.  of  freight.  T\x^ present  move- 
ment between  New  York  and  Chicago,  in  mail  and  ex- 
press, is  not  far  from  this  figure.  A  five  hundred-mile 
line,  connecting  Boston,  New  York,  Philadelphia,  Balti- 
more and  Washington,  would  be  even  more  profitable.  It 
is  to  be  remembered  also  that  a  service  of  small  trains  is 
contemplated,  making  fixed  charges  relatively  very  large. 
Much  larger  trains  could  be,  and  I  think  W// (5f,  run  at 
the  speeds  here  considered,  but  I  have  supposed  that  the 
smaller  effort  would  precede  the  larger.  It  is  further  to  be 
noted  that  the  use  of  6,000  volts  potential,  and  the  exten- 
sion of  some  existing  roadway  instead  of  the  building  of  a 
new  one,  would  diminish  first  cost.  As  grade-crossings 
would  be  out  of  the  question,  and  as  cities  would  require 
to  be  entered  above  or  below  the  surface  (country  roads  to 
be  carried  over  on  bridges)  it  is  perhaps  best  to  consider 
only  the  larger  figure  already  used. 

To  demonstrate  all  or  nearly  all  that  has  been  outlined  in 
this  paper  will  cost  about  $300,000,  covering  the  construc- 
tion and  the  operation  for  a  reasonable  time,  of  the  four- 
mile  circular  line  proposed  above.  Last  year  the  Balti- 
more company  met  unexpected  difficulty  in  efforts  to 
raise  the  needed  money;  their  operations  were  suspended 
and  my  connection  with  them  ceased  just  at  the  time  when 
plans  were  completed — even  to  working  drawings,  I  have 
been  much  pleased  to  learn,  within  the  last  few  days,  that 
far  from  baing  discouraged,  they  are  now  confidently  hop- 
ing that  they  may  push  on,  in  the  near  future,  the  great 
work  lo  which  they  have  laid  their  hands.  Unfamiliar  as 
is  the  project,  you  will  perhaps  be  the  more  ready  to  share 
the  confidence  of  its  promoters,  on  hearing  the  words  from 
Prof.  Henry  A.  Rowland  and  Dr.  Louis  Duncan,  of  Johns- 
Hopkins,  to  whom  were  submitted,  last  spring,  full  details 
of  the  plans  partially  described  in  this  paper,  after  review 
in^  the  figures  for  power  required. 

They  say:  "We  believe  from  the  data  obtained  that 
the  values  given  are  not  too  low,  and  that  the  horse  power 
which  Mr,  Crosby  calculates  is  not  less  than  thi;  amount  re- 
i/iiifed.  While  we  have  investigated  carefully  and  consid- 
ered all  the  data  obtainable,  yet  the  existing  experiments 
are  not  sufficient  to  accurately  fix  a  limit  to  the  train  re- 
sistance. IVi;  bglicve,  however,  that  the  value  assumed  by 
A/r.  Crosby  is  safe." 

"The  motors,  the  calculations  and  drawings  for  which 
are  in  the  appended  statement,  will  develop  the  horse  pow- 
er for  which  they  arc  designed,  namely  500  horse  power. 
Wc  point  out  some  modifications  which  will  be  beneficial. 
iVe  believe  that  they  'will  drive  (he  train  {locomotive and  tioo 
cars.  (>.  T.  c.)  ///  the  nu/uired  speed,"  (Italics  here  and  else- 
where are  mine;  speed  then  considered  120  on  a  level,  o. 
T.  c) 

"The  possibility  of  a  train  being  derailed  by  an  obstruc- 
tion on  the  track  increases  with  the  speed.  At  speeds  up 
to  ninety  miles,  however,  there  seems  no  increase  in  the 
number  of  derailments.  In  the  case  in  question,  the  cer^- 
ler  of  gravity  of  the  cars  is  very  low,  and  it  would  b*  diffi- 
cult to  derail  them  on  straii^ht parts  of  (he  track.  The  radius 
of  the  curves  should,  of  course,  be  great,  but  not  so  great 
as  would  be  rcrjuired  for  an  ordinary  train  going  at  these 
hJRh  speeds.  The  </uestioii  of  safety  is,  however,  almost 
wholly  a  ifuestion  of  tiaeh  construction.  Considering  the 
form  of  the  proposcJ  train,  its  comparatively  light  weight, 
making  a  less  demand  on  the  track,  it  is  certain  that  with 
a  carefully  constructed  road  it  could  attain  with  safety 
speeds  which  would  be  impossible  with  trains  as  at  present 
constructed.  As  these  latter  have  several  times  made 
eighty-six    miles,  aod  often   made  eighty  miles,  it  would 


seem  that  a  speed  of  120  miles  or  even  more,  with  the  elec- 
tric cars,  would  not  be  outside  the  limits  of  safety." 

''The  plan  for  supply  current  to  the  motors  is  feasible." 

"The  design  of  the  motors  is  discussed  in  the  detailed 
report.     It  is  generally  good." 

"Should  it  be  demonstrated  by  an  actual  test  that  pas- 
senger trains  can  be  run  safely  and  economically  at  a  speed 
over  100  miles  per  hour  from  here  to  Chicago,  the  financial 
aspects  of  the  case  would  certainly  be  improved,  ll'e  arc 
of  the  opi}iion  (ha(  the  chalices  are  in  favor  of  this  being 
accomplished  by  (he present  scheme." 

These  words,  though  guarded  and  accompanied  by  criti- 
cism of  the  detail,  are  yet  a  substantial  approval  of  what 
was  submitted.     To  me  they  were  very  encouraging. 


New  York  Electrical  Society. 

Chas.  E.  Emery  lectured  before  the  New  York  Electrical 
society  at  Columbia  College  on  the  6th,  on  'The  Utiliza- 
tion of  the  Forces  of  Nature." 

Considering  first  the  question  of  wind,  cr  air  in  molion, 
Mr.  Emery  alluded  to  the  terrific  force  of  the  hurricane, 
and  showed  a  view  of  the  Like  Servias  cyclone,  which  was 
taken  near  St.  Paul,  Minn.,  and  which  gave  a  vivid  idea 
of  the  irresistible  sweep  of  the  wind.  The  various  kinds 
of  windmills  were  then  referred  to,  and  a  description  was 
given  of  the  important  part  played  by  these  mills  in  the 
drainage  of  the  low-lying  districts  of  Hol'and,  which  have 
been  reclaimed  from  the  sea,  and  the  excellencies  of  the 
modern  American  windmill,  which  promises  to  be  largely 
utilized  for  the  generation  of  electricity,  were  shown. 

The  efficiency  of  several  kinds  of  water  wheels  was  then 
taken  up  and  followed  by  some  remarks  on  the  turbine, 
whose  action  was  ingenicusly  illustrated  by  a  comparison  of 
the  movements  involved  in  the  rolling  of  a  carpet.  In 
speaking  of  Pelton  wheels  reference  was  made  to  those 
used  for  the  production  of  electrical  energy  in  the  Com- 
stock  lode,  where  they  operate  regularly  under  a  head  of 
1.680  feet,  and  where  the  issuing  jet  will  resist  a  blow  like 
a  bar  of  iron. 

The  utilization  of  Niagara  Falls  was  next  discussed,  and 
its  stupendous  possibilities  in  the  generation  of  electricity 
were  pointed  out.  The  lecturer  took  comfort  from  the 
fact  that  the  Niagara  Falls  of  picture  and  song  will  to  all 
appearances  remain  the  same  for  many  generations,  not- 
withstanding the  demands  on  it  which  the  growing  use 
of  electricity  may  entail,  since  the  comparatively  small 
volume  of  water  required  to  produce  fifty  or  sixty  thousand 
horse  power  will  hardly  be  missed  by  the  eye.  Under  the 
head  of  the  water  power  available  on  streams  fed  from 
snow-capped  mountains  and  glaciers,  some  most  interesting 
facts  and  figures  were  given,  and  the  pictures  thrown  on 
the  screen  not  only  showed  the  utilization  of  such  forces 
which  are  now  being  made,  but  indicated  the  infinite  pos- 
sibilities in  this  direction  which  lie  in  the  near  future. 

Mr.  Emery  closed  his  lecture  by  a  description  of  the 
several  methods  used  for  transporting  minerals  and  other 
miscellaneous  applications  of  power,  with  especial  refer- 
ence to  the  increasing  ease  and  economy  with  which  elec- 
tricity can  be  generated  through  the  medium  of  the  forces 
of  nature  which  modern  skill  and  enterprise  are  rendering 
daily  more  available. 


CORRESPONDENCE. 


New  York  Notes. 

New  York,  March  7. — Two  of  the  biggest  electric 
light  companies  are  seeking  to  recover  $1,000,000  from 
the  city  for  destruction  of  their  wires  and  poles  during 
the  month  of  December,  iSSg.  The  suit  has  lately  been 
appealed  to  the  Supreme  Court  and  the  claims  are  based 
upon  the  damages  done  to  the  business  of  the  companies 
by  Mayor  Grant's  raid.  The  United  ,States  Illuminating 
company  claims  $550,000,  and  the  Brush  Illuminating 
company.  $525,000.  The  papers  were  served  upon 
Comptroller  Myers,  who  has  referred  them  to  the  Depart- 
ment of  Public  Works  with  a  request  for  full  information 
on  the  subject,  so  as  lo  have  them  turned  over  to  the  corpo- 
ration counsel  in  his  defense  of  the  city  against  the  claims. 

The  request  of  the  Board  of  Electrical  Control,  that  the 
electric  light  companies  name  the  streets  in  which  they 
wish  subways  built,  does  not  seem  to  have  made  much 
of  an  impression  upon  the  companies.  The  latest  report 
to  the  board  by  Engineer  Kearney  is  that  he  has  received 
responses  from  only  three  out  of  the  seventeen  companies 
which  have  electric  light  plants  for  public  lighting.  Mayor 
Grant  said  that  the  companies  cojld  take  the  risk  of  delay 
if  they  wished,  but  it  must  bs  clearly  understood  that  all 
poles  and  wires  must  come  down  on  June  ist.  Represent- 
atives of  some  of  the  companies  claimed  that  the  time  for 
reporting  was  not  understood,  and  so  the  board  extended 
its  time  until  its  meeting  next  Wednesday. 

The  first  five  rows  of  the  orchestra  of  Ilarrigan's 
theater  were  occupied  by  Thomas  A.  Kdison  and  100  of 
his  employes  last  night.  The  Edison  plant  which  assists 
Reilly  and  the  400  as  a  rule,  seemed  to  be  on  a  spree  for  a 
moment  as  Mr.  Edison  entered  and  took  his  .scat.  The 
lights  went  out  and  confusion  was  imminent,  hxui.  as  the 
lights  immediately  began  burning  again  the  significant  re- 
mark of  Manager  Hanley,  "It  was  singular,"  left  no 
doubt  that  it  was  a  practical  joke. 

The  coroner's  jury  in  the  inquest  into  the  tunnel  colli- 
sion has  found  the  verdict  that  the  officers  and  directors  of 
the  New  York,  New  Haven  &   Hartford  Railroad  com- 


pany are  immediately  responsible  for  the  accident  and 
deaths  of  the  employes  of  the  company.  Warrants  have 
been  issued  for  the  arrest  of  all  and  each  is  held  to  await 
the  action  of  the  grand  jury  under  bail  of  $25,000. 
Chauncey  M.  Depew,  Cornelius  Vanderbilt  and  Wm. 
Rockerfeller  are  on  the  list.  Dr.  Depew  claims  that  the 
legislature  has  kept  the  New  York  Central  company  from 
extending  the  openings  in  the  tunnel  for  ventilation  and 
light.  He  says  that  signaling  would  be  impossible  if  the 
tunnel  were  lighted  with  eleclricily  and  had  the  scheme  of 
lighting  the  tunnel  been  carried  oat,  such  an  accident 
would  have  been  charged  to  the  electric  lights.  It  has 
been  suggested  that  poweiful  arc  lights  would  make  a  per- 
fect signal  light  In  the  darkest  tunnel,  and  the  adoption  of 
such  lights  for  signaling  has  been  urged. 

The  regular  meeting  of  the  Electric  Club  to  nominate 
ofllicers  for  the  year  beginning  May  i,  1S91.  will  be  held 
at  the  club  house  Tuesday  evening,  March  17,  at  S 
o'clock. 

C.  W.  Price,  formerly  connected  with  the  Daft  Electric 
company,  has  become  associated  with  Z.  Latshaw  as  selling 
agents  for  ihe  National  Electric  company  of  Eau  Claire, 
Wis.     Their  offices  are  at  50  Broadway,  New  York. 

H.  A.  Cleverly  of  Philadelphia  is  presenting  his  numer- 
ous friends  a  handsome  thermometer,  an  acceptable  gift 
and  at  the  same  time  a  reminder  of  superior  workmanship 
from  his  factor)'. 

A  series  of  robberies  of  the  wires  of  the  New  York  & 
New  Jersey  Telephone  company  is  reported  from  New 
Jersey.  A  gang  of  daring  thieves  climb  the  poles,  cut  the 
wires  and  carry  the  latter  off. 

Sixteen  sections  of  wire  between  Elizabeth  and  Linden 
Park  were  stolen  in  one  day,  while  at  the  same  hour  the 
following  day  the  wires  leading  to  the  Singer  Machine 
W^orks  were  stripped  from  all  the  poles  along  Trumbull 
street,  Elizabeth.  Friday  night  Manager  Root  was  startled 
at  discovering  that  the  wires  leadiug  from  Elizabeth  to 
Westfifcld  had  been  severed  and  some  of  the  wires  carried 
off.  A  force  of  special  officers  has  started  out  to  hunt  for 
the  rcbbers,  who  evidently  are  expert  linemen.  The  sto- 
len wire  sells  for  25  centsa  pound.  W.  II.  T. 


Minneapolis,  Minn. 

Minneapolis,  Minn.,  March  5,— The  Edison  Light 
&  Power  company  is  so  closely  identified  with  the  ownei- 
ship  of  the  great  Lumber  Exchange  building  that  the 
recent  fire  may  almost  be  said  to  have  been  its  mis- 
fortune. When  the  Lumber  Exchange  was  first  built 
it  presented  a  frontage  of  100  feet  on  Fifth  street,  and  40 
feet  on  Hennepin  avenue.  Its  owners,  however,  owned  a 
quarter  of  a  block  of  real  estate  adjoining  the  structure  front- 
ing on  Hennepin  avenue,  and  in  1889  a  new  company  was 
organized  to  erect  the  great  12-story  Edison  Light  & 
Power  building  on  the  rear  of  this  property.  Later,  plans 
were  prepared  for  the  continuation  of  the  Fifth  street 
building,  about  100  feet  down  Hennepin  avenue,  to  con- 
nect the  Edison  Light  ^:  Power  building  and  the  Lumber 
E.xchange.  These  plans  had  been  so  nearly  carried  out 
that  the  stone  and  iron  work  on  the  new  building  was 
completed,  and  nothing  remained  to  be  done  but  to  place 
the  interior  woodwork,  when  the  fire  of  Thursday  morn- 
ing swept  through  the  Fifth  street  structure,  and  a  part  of 
the  new  Hennepin  avenue  building.  The  Edison  struct- 
uie  proper  only  escaped  destruction  by  its  admirable  fire- 
proof character.  The  intense  heat  cracked  every  window 
on  the  west  side,  and  the  sash  was  burned  out  of  one  win- 
dow on  the  twelfth  ffoor.  This  was  the  only  damage  done 
to  the  Edison  structure,  though  its  owners  are  compelled 
to  stand  a  loss  on  the  Lumber  Exchange  building,  aggre- 
gating $75,000.  In  the  burned  building  the  Edison  Light 
i*i:  Power  company  had  its  general  offices,  but  its  valuable 
office  property  was  protected  from  injury  by  vaults.  On 
the  ground  ffoor  Leonard  i^  Lard  and  A.  T.  Iluey,  elec- 
tricians, had  oflices.  Their  ollice  furniture  was  destroyed. 
The  fire  resulted  in  some  damage  to  the  telephone  and 
electric  lighting  companies  by  the  destruction  of  wires,  and 
stopped  the  street  car  service  for  eleven  hours  on  several 
lines. 

The  Minneapolis  Street  Railway  company  has  another 
petition  for  the  construction  of  an  electric  line  011  its  hands. 
This  time  the  project  is  to  connect  the  stockyards  on  the 
east  side  with  the  city  by  means  of  an  extension  of  some 
suburban  line,  As  in  the  case  of  other  similar  propositions 
the  company  replies  that  it  is  willing  to  co  operate  wilh  the 
citizens  interested,  but  cannot  at  present  undertake  the 
project.  At  a  meeting  of  the  petitioners  recently  held  a 
committee  was  selected  to  secure  the  opening  of  a  street, 
which  might  be  used  as  a  route.  Another  committee,  con 
sisting  of  Messrs.  Moore,  Thiere  and  Thwing,  will  ascer- 
tain the  cost  of  building  such  a  line. 

The  St.  Paul  Street  Railway  company  has  divided  the 
direction  of  its  electric  and  cable  lines,  and  placed   the 
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former  in  control  of  A.  P.  Wilkes.  General  Manager 
Scott  says  that  this  movement  was  made  necessary  by  the 
great  increase  in  travel,  and  the  necessity  of  maintaining 
a  time  card  on  all  lines.  To-day  electrical  service  was  ap- 
plied for  the  first  time  on  the  Rondo  street  line.  The  in- 
crease of  travel  on  the  West  Seventh  street  and  Hamline 
extensions  has  made  it  necessary  to  lay  doable  tracks,  and 
this  will  be  done  as  soon  as  the  frost  is  out  of  the 
ground. 

A  $15,000  damage  suit  has  been  commenced  against  the 
Erie  Telephone  company  by  August  Johnson.  This  action 
is  the  result  of  a  runaway  by  which  Johnson  lost  the  sight 
of  one  eye,  and  injured  the  other.  He  claims  it  was 
caused  by  a  telephone  pole  which  overhung  the  street. 

Senator  McJIillan  has  succeeded  in  getting  his  street 
franchise  bill  passed  by  the  Minnesota  state  senate.  It 
provides  that  all  franchises  for  the  use  of  streets  must  be 
sold  to  the  highest  bidder,  and  that  no  franchise  shall  be 
granted  for  a  longer  period  than  twenty  years.  The  bill 
reducing  street  car  fares  is  still  in  staSu  quo. 

The  Stillwater,  Minn.,  Electric  Railway  company  is 
having  trouble  with  the  city  council  of  that  place.  At  a 
recent  meeting  of  that  body  a  resolution  was  adopted  au- 
thorizing and  instructing  the  city  attorney  to  bring  legal 
action  against  the  company  to  enforce  the  performance  of 
its  contract  under  the  city  ordinances  granting  the  fran- 
chise. The  purpose  of  this  movement  is  to  secure  better 
motors,  and  more  of  them.  Dr.  Allen,  president  of  the 
company,  is  preparing  a  written  statement  in  which  he  will 
assert  that  the  company  which  contracted  to  furnish  the 
electrical  appliances,  supplied  a  poor  and  insufficient 
equipment,  and  that  several  40-horse  power  motors  are 
being  constructed  for  the  new  cars,  which  will  be  put  in  op- 
eration about  May  i.  The  company  operates,  in  addition 
to  the  Stillwater  system,  a  line  four  miles  long,  running 
into  South  Stillwater. 

The  Minnesota  Electric  Gas  &:  Mantel  factory  of  Minne- 
apolis has  been  incorporated.  Its  capital  stock  is 
125,000.  N.  O.  F. 

Indianapolis,  Ind. 

Indianapolis,  Ind.,  March  5. — One  item  in  the  appro- 
priation bills  before  the  Indiana  legislature  calls  for  $40,000 
for  an  electric  lighting  plant  for  the  central  hospital  for  the 
insane.  In  the  last  report  of  the  board  of  trustees  of  that 
institution  the  following  statement  and  recommendation  is 
made:  "The  annual  cost  of  illuminating  gas  for  the  hospital 
is  $5,000  As  a  matter  of  convenience,  safety  and  econ- 
omy an  electric  light  plant  should  be  provided  of  sufficient 
capacity  to  supply  the  demand  for  ail  the  buildings  and 
grounds;  and  we  urgently  recommend  an  appropriation  for 
this  purpose.  An  estimate  of  the  cost  of  such  a  plant  will 
be  hereafter  submitted." 

What  was  known  as  the  suburban  rapid  transit  bill  passed 
both  houses  of  the  legislature.  Since  its  passage  Dr.  Light 
of  Broad  Ripple,  who  is  interested  in  the  electric  line  to 
that  place,  says  it  will  now  be  pushed  to  completion,  and 
that  cars  will  be  running  to  that  resort  this  summer. 

A  company  has  been  organized  to  build  a  street  railway 
line  to  Greenwood,  nine  miles  south  of  this  city;  capital 
stock  $150,000. 

When  bids  were  asked  for  city  lighting  four  electric 
lighting  companies  responded.  The  light  committee  favors 
buying  machinery  to  install  a  plant  for  the  city,  but  as  the 
city  has  no  money  to  buy  a  plant  and  no  way  to  raise  the 
necessar>'  amount  the  matter  has  been  dropped  for  the 
present.  Under  the  new  city  charter  recently  passed  by 
both  branches  of  the  legislature  a  board  of  public  works 
win  have  to  wrestle  with  the  lighting  question,  and  its  de- 
cision must  be  approved  by  the  city  council.  M, 


Kansas  City.   Mo. 

Kansas  City,  Mo..  March  7. — The  Missouri  A:  Kansas 
Telephone  company  is  engaged  in  a  survey  of  the  lower 
part  of  the  city,  so  as  to  enable  the  company  to  perfect  ar- 
rangements for  puttidg  its  wires  underground.  The  sur- 
vey consists  of  establishing  a  record  of  the  gas  and  water 
mains,  and  all  manner  of  street  improvements.  When 
this  preliminary  work  is  finished  the  company  will  ask  the 
council  to  grant  it  a  franchise  for  putting  the  wires  under- 
ground. As  far  as  possible  the  company  desires  to  lay  its 
conduits  in  alleys,  as  the  expense  of  tearing  up  the  paving 
and  replacing  it  is  much  less  than  would  be  the  case  were 
the  conduits  laid  in  the  streets.  The  company  has  not  yet 
determined  upon  the  location  for  its  new  oftice. 

The  Thayer-Enright  Electric  Street  Railway  company's 
franchise  was  brought  up  in  the  last  meeting  of  the  Kan- 
sas City  council,  and  granted  after  a  few  changes  were 
made.  The  company  is  given  three  months  in  which  to 
accept  the  franchise,  and  one  year  thereafter  in  which  to 
complete  the  line.  The  privilege  of  operating  the  line 
during  a  period  of  twenty  years  was  allowed. 


The  date  of  the  trial  trip  of  the  new  Consolidated  Cities 
&  Chelsea  Park  road,  known  as  the  Armourdale  Electric 
line,  has  not  been  definitely  set,  but  everything,  it  is  stated, 
will  be  ready  for  a  start  Feb.  28. 

The  engines  and  dynamos  at  the  Bluff  street  power 
house  were  tested  a  week  ago,  and  worked  satisfactorily. 
The  cars  and  motors  have  arrived,  and  a  switch  from  the 
"L"  road  to  the  electric  line  has  been  tried  at  the  River- 
view  station. 

G.  C.  Kinsman,  superintendent  of  telegraph  on  the 
W^abash  system,  who  was  in  the  city  this  week,  left  last 
night  for  Chicago.  Mr.  Kinsman  stated  that  there  would 
be  considerable  construction  work  done  on  the  Kansas 
City  division  this  year.  Another  wire  will  be  strung  from 
Kansas  City  to  St.  Louis,  making  three  wires  between  the 
two  cities,  and  thus  increasing  telegraph  facilities  between 
Kansas  City,  Chicago,  Detroit  and  Toledo.  New  wires 
will  be  strung  out  of  Norborne  and  Brunswick,  and  the 
lines  all  over  the  division  will  be  increased. 

The  lower  house  of  the  state  legislature  has  passed  the 
bill  providing  for  the  taxing  of  bridge,  telegraph  and  ex- 
press franchises.  Section  7,755  of  the  bill  provides  that 
the  franchises  owned  by  telegraph  companies  shall  be  sub- 
ject to  ta.'^ation  for  state,  county,  municipal  and  other  local 
purposes,  to  the  same  extent  as  the  property  of  private  per- 
sons. P. 

Omaha,  Neb. 

Omaha,  Neb.,  March  5. — To  grant  or  not  to  grant  an- 
other franchise  to  another  electric  light  company  is  a  ques- 
tion over  which  the  city  is  now  pondering.  The  applicant 
for  favor  is  the  Ballon  Electric  Light  company  of  Platts- 
mouth.  In  compliance  with  instructions  from  the  council, 
tlie  city  attorney  prepared  an  ordinance  granting  the 
franchise  sought  by  the  company.  This  ordinance  was 
radically  amended  by  the  chairman  of  the  judiciary  com- 
mittee before  presentation  to  the  council.  The  city  attor- 
ney called  attention  to  this  and  enumerated  the  changes  as 
follows:  "The  ordinance  just  read  differs  with  my  draft 
in  three  radical  respects.  The  original  ordinance  limited 
the  franchise  to  the  Ballon  company.  The  ordinance  just 
read  grants  to  that  company  and  its  assigns,  thus  making 
the  franchise  transferable.  The  original  ordinance  that  I 
prepared  contained  a  clause  granting  that  the  city,  at  any 
time,  shall  have  the  right  to  purchase  the  property  in 
question  upon  an  appraised  value.  This  provision  is 
stricken  out  of  the  new  ordinance.  The  original  contained 
a  provision  against  consolidating  the  stock,  franchise  or 
earnings  with  any  other  electric  light  company.  The 
present  ordinance  simply  prohibits  consolidation  of  its 
stock  or  earnings  with  any  other  electric  light  company 
operating  in  the  city  of  Omaha  at  the  time  of  the  passage 
of  this  ordinance.  The  power  to  amend,  alter  and  re- 
ject is  stricken  out  of  the  ordinance.  These  changes  are 
radical,  and  against  my  judgment.'' 

The  chairman  of  the  committee  acknowledged  that  he 
had  made  the  changes,  and  gave  as  his  reasons  that  the 
ordinance  was  so  closely  drawn  that  the  company  coul 
not  furnish  the  cheap  light  desired.  If  the  council  made 
it  conform  to  the  ideas  of  the  city  attorney,  he  said,  the 
company  could   not  possibly  accept   the   franchise. 

Mr.  Wilie,  of  the  New  Omaha  Thomson-Houston  com- 
pany, said:  "The  ordinance  drafted  by  the  city  solicitor 
was  all  right.  I  do  not  consider  this  Ballou  company  a 
competitor.  The  idea  of  a  company  doing  busi- 
ness in  Omaha  and  expecting  to  expend  only  $50,000 
in  a  system  and  plant  is  ridiculous.  At  the  present  time 
our  company  has  a  paid-up  capital  of  !j:6oo,ooo.  This  is 
all  invested  in  our  Omaha  system  and  $100,000  additional, 
so  you  see  $50,000  would  not  go  very  far  in  lighting 
streets,  stores  and  buildings." 

The  fight  over  the  granting  of  the  franchise  is  rapidly 
becoming  one  of  the  most  determined  and  bitter  ever 
known  in  a  similar  connection  in  Omaha.  C.  II.  C. 


Pittsburgh,  Pa, 

Pittsburgh,  Pa.,  March  5  —The  Postal  &  Western 
Union  Telegraph  companies'  wires,  the  electric  light 
wires  and  the  wires  of  the  street  car  companies,  were  tem- 
porarily disabled  last  Tuesday,  on  account  of  the  snow- 
storm which  swept  over  this  part  of  the  country. 

The  injunction  asked  for  by  the  Pennsylvania  Railroad 
company  to  restrain  the  Uniontown  Electric  street  railway 
company  from  running  cars  across  its  tracks  was  refused 
by  Judge  Ingraham  a  few  days  ago. 

The  Allegheny  councils  have  at  last  passed  an  ordinance 
providing  for  the  payment  of  the  city's  electric  lighting 
plant  by  ordering  the  issuance  of  $100,000  electric  light 
bonds. 

Pittsburg  has  been  visited  by  a  tlood,  and  the  waters  of 
the  Monongahela,  the  Ohio  and  Allegheny  have  covered 
the  lower  parts  of  the  twin  cities  to  such  an  extent  that  the 


residents  in  these  portions  were  obliged  to  live  in  the  up- 
per stories  of  their  houses  for  several  days.  All  the 
manufacturing  places,  mills,  iron  works,  etc.,  were  obliged 
to  shut  down  for  a  considerable  period,  and  it  his  been  es- 
timated that  about  25,000  people  will  be  out  of  work  dur- 
ing this  time.  The  electric  street  car  companies  were 
also  made  to  suffer  greatly  by  the  Hood.  All  the  streets  in 
the  lower  portion  of  the  city  were  covered  with  water  sev- 
eral feet  deep,  and  for  two  days  traffic  on  the  electric  street 
car  lines  had  to  be  stopped. 

The  Postal  Telegraph  company  is  having  trouble  with 
the  construction  of  its  new  line  from  New  York  to  Chicago. 
The  land  owners  at  Warren.  O.,  are  opposing  the  construc- 
tion of  the  line  in  that  city  and  an  action  for  a  right-of-way 
is  pending  against  three  Trumbull  county  farmers.  The 
company  finds  that  the  point  at  issue  has  never  been  passed 
upon  by  the  Ohio  Supreme  Court.and  it  will  be  taken  there 
eventually  for  the  purpose  of  establishing  a  precedent.  Of 
course,  while  the  litigation  is  proceeding,  work  on  the  lines 
has  been  stopped.  E.  H.  H. 

Cincinnati,  O. 

Cincinnati,  March  5.— The  First  Cincinnati  Edison 
Illuminating  company,  which  commenced  operations  Sep- 
tember 4,  1SS6,  in  the  basement  of  the  Western  Union 
Telegraph  building,  has  moved  its  entire  plant  to  more 
commodious  quarters  on  Elm  street.  This  plant  is  lo- 
cated in  the  very  heart  of  the  city,  and  as  the  company  was 
the  first  to  engage  commercially  in  incandescent  lighting 
it  has  enjoyed  prosperity  from  the  start.  The  station 
commenced  operations  equipped  with  two  loo-horse 
power  Abendroth  ^^  Root  water  tube  boilers,  two  So-horse 
power  Armington  &  Sims  automatic  cut-off  engines  and 
four  400 -light  110- volt  Edison  dynamos,  having  a 
capacity  of  1.600  16  candle-power  lamps.  In  January, 
1SS7,  one  150-horse  power  New  York  Safety  engine  and 
two  Soo  light  iio-volt  Edison  dynamos  were  added.  The 
station  was  forced  to  its  utmost  capacity,  but  the  demand 
continued,  and  the  selection  of  a  new  location  was  re- 
quired. The  present  outfit  consists  of  two  150-horse 
power  upright  tubular  boilers,  one  Laidlaw  &  Dunn  Du- 
plex boiler  feeder,  one  150-horse  power  New  York  Safety 
engine,  one  lOO-horse  power  and  one  So-horse  power 
Armington  &  Sims  automatic  cut-off  engine,  driving  direct 
two  Soo-light,  two  6oo-Iight  and  two  ^co-light  Edison 
dynamos,  giving  an  actual  capacity  of  3,600  lights.  They 
are  furnishing  about  5,000  lights.  F.  E.  Pennel  is  the 
engineer  in  charge. 

F.  E.  Perr>-,  formerly  with  the  United  Edison  Manufact- 
uring company,  S.  1.  Crane,  engineer  of  the  First  Cincin- 
nati Edison  Illuminating  company,  and  G.  T.  Kuntz  have 
engaged  in  general  electric  repair  and  construction  business, 
and  have  opened  extensive  shops  and  offices  in  the  Nevada 
building,  this  city.  They  are  capable  and  practical  men, 
having  been  associated  in  the  electric  light  and  motor 
business  for  several  years.  They  have  secured  the  agency 
for  the  C.  &  C.  Motor  company  of  New  York  and  have 
already  installed  a  lighting  plant  in  the  St.  Nicholas  Hotel 
of  this  city.  It  consists  of  three  C.  &.  C.  dynamos  with'a 
total  capacity  of  1,000  16  candle  power  incandescent 
lights. 

A  fire  in  the  engine  room  of  the  Main  street  electric 
Railway  station  at  Mt.  Auburn  Monday  last  was  discov- 
ered in  time  by  employes  to  extinguish  before  serious 
damage  was  caused.  \V. 

Cornell  University  Notes. 

Ithaca,  N.Y.,Feb.  26. — A  number  of  interesting  lectures 
have  been  delivered  before  the  Cornell  Electrical  associa- 
tion recently.  Prof.  E.  L.  Nichols  occupied  an  hour  pleas- 
antly in  speaking  of  his  "Experiences  in  Edison's  Labora- 
tory at  Menlo  Park."  The  failures  and  successes  attend- 
ant upon  the  development  of  the  incandescent  electric 
light  were  plainly  set  forth  by  the  speaker.  "Character- 
istic of  the  man  Edison,"  said  Prof.  Nichols,  "was  the  fact 
that  at  the  very  time  when  incandescent  lamps  were  costing 
$5  to  manufacture  he  avowed  that  he  could,  and  actually 
entered  into  a  contract  to,  furnish  them  at  25  cents  each." 
At  the  meeting  following  Prof.  Thurston  spoke  in  his 
usually  interesting  manner  upon  "High  Speed  Engines  for 
Electric  Lighting  Purposes."  His  lecture  was  fully  illus- 
trated by  lantern  slides.  Professors  Moler  and  Ryan  also 
each  occupied  an  hour  before  the  association,  the  former 
discussing  "The  Charging  and  Regulation  of  Storage  Bat- 
teries," and  the  latter  speaking  upon  the  subject  of  "Drum 
Armature  Winding."  The  lectures  for  the  ne.\t  few  weeks 
will  be  by  nonresident  speakers.  The  interest  in  these 
meetings  has  been  greatly  augmented  by  this  course  of  lect- 
ures. 

A  corps  of  students  has  been  repairing  the  Daft  motor 
cars  of  the  Ithaca  street  railway. 

Prof.  Ryan  rcauircs  this  term  of  every  senior,  as  a  part 
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of  the  regular  work,  the  design  of  a  complete  electric  light- 
ing plant  for  some  town  or  city,  the  data  to  be  base  I  upon 
the  requirements  of  the  case.  The  location  of  the  station 
has  to  be  made  by  consulting  the  city  map.  commercial 
considerations,  etc.,  being  taken  into  account.  The  de- 
sign is  to  contain  complete  plans  and  specifications,  and 
estimates  of  cost  of  installation,  also  estimates  and  designs 
of  inside  wiring  for  certain  specified  buildings- 

During  the  past  week  tests  have  been  made  of  various 
power  plants  throughout  the  city  by  members  of  the  senior 
class. 

H.  C.  Spaulding  of  the  Thomson-Van  Depoele  Electric 
Mining  company  will  speak  before  the  Electrical  associa- 
tion on  Feb.  27tb. 

G.  D.  Hulett.  'Sg,  is  at  Sodus,  N.  V.,  engaged  in  elec. 
trie  railway  work. 

C.  A.  McAllister,  '87,  is  located  at  Washington,  D.  C, 
in  the  Navy  Department  Bureau  of  Engineering. 

Calvin  Humphrey,  R.  G.,  has  severed  his  connection 
with  the  Westinghouse  people,  and  has  accepted  the  position 
of  superintendent  of  the  Englewood  electric   light   plant. 

The  following  was  related  by  Prof.  Edward  L.  Nichols: 
"We  were  taking  a  yachting  trip  down  the  coast  and  had 
taken  on  board  something  which  I  suppose  a  yachtsman 
ought  never  to  use — an  umbrella;  however,  we  thought  we 
we  might  have  to  go  ashoie  occasionally  and  had  provided 
against  contingences.  The  umbrella  was  stowed  away  aft 
near  the  binnacle,  and  no  more  thought  of  it.  While 
crossing  from  Cape  Ann  to  Isle  of  Shoals,  a  prominent 
mountain  began  to  loom  up  some  seven  or  eight  points 
from  where  it  should  have  been  by  our  compass. 
This  pointed  to  one  of  two  conclusions — either  that  the 
mountain  had  moved,  or  that  something  was  wrong  with 
our  compass.  Discarding  the  former  theory,  we  proceeded 
to  investigate  the  compass.  All  metallic  articles  were 
dragged  from  its  vicinity  without  affecting  it  until  some 
one  thought  of  the  umbrella.  When  this  was  dragged 
from  its  hiding  place  the  compass  immediately  swung 
around  and  restored  the  mountain  to  its  true  position. 
The  metallic  ribs  of  the  umbrella  bad  become,  by  the 
pounding  of  the  waves,  quite  strongly  magnetic,  and  the 
top  of  the  umbrella,  which  was  within  ten  feet  of  the 
binnacle,  was  a  powerful  soutt-'pointing  magnetic  pole." 
P. 

Louisville,  Ky. 

Louisville,  Ky.,  March  5. — The  electric  cars  on  the 
Fourth  street  line  started  running  February  24l:h ;  about  six 
lines  are  to  be  operated  by  electricity  within  the  uext  two 
months.  Everybody  votes  the  new  line  a  grand  success. 
The  advantage  of  rapid  transit  is  evident  for  the  number 
of  passengers  is  now  nearly  double  that  under  the  old  sys- 
tem. The  Eastern  power  house  is  rapidly  being  completed. 
Nine  motor  cars  and  as  many  trailers  are  used.  The  trail- 
ers were  made  by  the  Brownel!  Car  company  of  Si.  Louis. 
Cars  run  from  5:10  A  m  ,  to  12  p  m.,  at  intervals  of  five 
minures.  The  Market  and  Eighteenth  street  and  theMar- 
ket  and  Shelby  street  lines  will  be  next  to  be  transformed 
into  electric  lines  and  the  change  will  be  made  in  about  a 
month.  Electric  Light  Inspector  Smith  called  upon  the 
city  attorney  this  week,  and  had  a  talk  about  wires  and 
palci.  Mr.  Smith  thinks  that  something  should  be  done 
and  an  ordinance  will  probably  be  drawn  up  to  regulate  the 
putting  up  of  poles  and  wires  by  the  various  electric  light, 
street  car,  telephone  and  lelegraph  companies.  The  Gas 
company  is  expected  to  turn  on  the  electric  light  contracted 
for  by  the  city  by  July.  Poles  are  already  being  placed 
for  the  stringing  of  wires,  where  necessary,  and  the  work 
of  erecting  towers  will  begin  at  once.  The  linemen  of  all 
the  electric  plants  in  the  city  held  a  meeting  last  week  and 
organized  a  Trades  Union. 

J.  W.  L. 

Detroit,  Mich. 

Detroit,  Mich,,  March  5. — The  Game  well  Auxiliary 
Fire  Alarm  system  has  been  applied  to  the  Russell  House 
in  this  city. 

At  the  Michigan  club  banquet  recently  lights  were 
scattered  among  the  fioral  decorations  with  striking  effect. 
The  east  wall  had  for  a  center  piece  an  American  shield, 
eighteen  feet  high,  the  stars  of  which  were  electric  lights. 
The  Michigan  shield  seven  feet  high  occupied  the  west 
wall,  and  above  it  a  great  star  with  thirty. five  electric  lights. 
The  great  arches  of  the  rink  bore  150  electric  lights,  and 
on  each  side  of  the  building  were  strings  of  electric  lights. 
Each  of  the  three  chandeliers  had  thirty  electric  lights. 

A  much  needed  improvement  has  been  made  in  the  pub- 
lic library  reading-room,  by  substituting  electricity  for  gas 
for  lighting  purposes,  the  smoke  from  the  latter  having 
darkened  the  walls  and  ceiling  of  the  room  out  of  all  sem- 
blance of  their  former  whiteness. 

The  IJrush  Electric  Light  company  of   Detroit  and  the 


Brush  Electric  Light  company  of  Cleveland  have  brought 
suit  in  the  United  States  Circuit  court  against  the  Detroit 
Electric  Light  i;  Power  company,  which  has  the  contract 
for  lighting  the  city,  to  restrain  the  latter  from  further  use 
of  double  carbon  arc  lamps. 

Citizens  of  Lawton,  Mich.,  are  desirious  of  running  a 
cable  to  that  place  from  Paw  Paw  to  illuminate  their  town 
by  electric  light. 

Marine  Ciiy  has  awarded  a  contract  for  lighting  its 
streets  by  eighty-seven  incandescent  lamps.  The  city 
building  will  also  be  lighted  by  electricity.  O. 


ELECTRICAL  INCORPORATIONS. 

The  Ohio  Water  &  Light  company,  Fernbank,  O.; 
capital  stock  $5,000;  supplying  villages,  towns  and  cities 
with  water,  gas  and  electrity,  etc. 

The  People's  Electric  company,  Cleveland,  O.;  capital 
stock  $10,000;  manufacturing,  furnishing  and  selling  elec- 
tricity in  the  city  of  Cleveland,  O. 

Bergen  &:  Eayonne  Electric  company,  Jersey  City,  N. 
J.;  capital  stock,  $100,000;  to  furnish  and  manufacture 
electricity  for  hear,  light  and  power. 

Indiana  Electric  company,  Indiana,  Pa.;  capital  stock 
$30,000;  supplying  light,  heat  and  power  by  electricity  to 
the  public  in  the  borough  of  Indiana. 

The  United  States  Trading  company,  Chicago,  111.; 
capital  stock  $100,000;  dealing  in  and  manufacturing  rail- 
way and  electrical  appliances  and  supplies. 

The  Lorian  County  Light  &  Power  company,  Elyria,  O. 
capital  stock  $50,000;  supplying  Lorian  county,  O., 
electricity  for  lighting  and  power  purposes. 

Maine  Electrical  Improvement  company,  Brunswick, 
Me.;  capital  stcck.  $g,goo;  to  manufacture  and  deal  in 
electrical  appliances,  apparatus  and  implements. 

The  Washburn  Machine  company,  Mt.  Vernon,  N.  Y. ; 
capital  stock  giooooo;  to  manufacture  special  machinery 
tools,  scientific  instruments  and  electrical  machines. 

Waring  Sewer  Pipe  company,  Jersey  City,  N.  J. ;  capital 
stock,  $40,000;  manufacturing  and  selling  sewer  and  drain 
pipes,  artificial  stone,  electrical  conduits  and  any  and  all 
machines. 

The  Denver  Highlands  Electric  company,  town  of  High- 
lands, Colo. ;  capital  stock  $500,000;  furnishing  electricity 
for  light,  power,  heat,  etc.,  in  the  town  of  Highlands   and 

elsewhere. 

The  Akron  Electrical  Manfacturing  company,  Akron, 
O.;  capital  stock,  $roo  000;  to  manufacture,  buy,  sell  and 
deal  in  all  kinds  of  electrical  apparatus,  appliances,  tools, 
machinery,  etc. 

The  Adams  Milling  &  Manufacturing  company.  Laurel, 
Del.;  capital  stock,  $So,poo;  general  milling  business  and 
manufacturing  and  supplying  electricity  and  lights  to  the 
town  of  Laurel. 

Quincy  Electric  Light  &  Power  company,  Quincy, 
Ills.;  capital  stock  $5,000;  to  furnish  electric  light,  heat 
and  motive  power  by  means  of  electricity,  and  to  make,  buy 
and  sell  electrical  supplies  and  appliances. 

The  Davy  Electric  Suspension  company,  Chicago;  to 
build  and  operate  a  system  of  suspended  carriages  for  the 
transportation  of  freight  and  passengers  under  the  J.  W. 
Davy  letters  patent;  capital  stock,  $10,000  000;  incorpora- 
tors, George  W.  Cole,  J.  W.  Davy,  W.  W.  Shrader  and 
L    A.  Bryan. 

Providence  Telephone  company  of  Mass.,  Boston  Mass  ; 
capital  stock  $io,oco;  to  construct,  acquire  by  purchase, 
lease  or  otherwise,  own  and  operate  telephones,  telephone 
exchange,  telephone  and  telegraph  lines  and  oftices,  and  all 
rights,  franchises,  patents,  machinery  and  apparatus  per- 
taining thereto,  and  generally  to  transmit  and  receive  signals 
by  electrity  for  all  purposes  and  to  do  a  telephone,  tele- 
graph and  district  telegraph  business. 


THE    ELECTRIC  LIGHT. 

An  electric  light  plant  will    probably   be  erected  at   Cle- 
burne, Texas. 

It  is  stated  that  the  Newport,  N.  C,  electric  light  plant 
will  be  enlarged. 

A  stock  company  will  operate  an  electric   light  plant   at 
Colorado,  Texas. 

The  Jellico,  Tenn.,  Ice  &    Electric  Light  company  has 
been  incorporated. 

Shelbyville,  Tenn.,  is   seeking    legislative   authority   to 
erect  an  electric  light  plant. 

An  electric   light  plant  will  probably  be  put  in  operation 
by  the  city  of  Augusta,  Ga. 

The  Spokane   &    Finney  Suburb   Railway  company  will 
construct  an  electric  railroad. 

A  stock  company  has  been  organized  to   furnish   electric 
lighting  at  Waynesboro,  Md. 

R.  L.  Bloomfield  of  Athens,  Ga,,  contemplates  the  erec- 
tion of  an  electric  light  plant. 

A  plant  is  being  put    up  by    the    recently    incorporated 
electric  Hght  company  of  Woodberry,  Md. 

At  the  last  meeting  of  the  city  council  of  Parsons.  Kas., 
a  contract  for  electric  lights  was    made  with    the    Parsons 


Light  &  Heat  company  for   five   years.     The   number  of 
lamps  was  increased  to  thirty-five. 

At  Troy,  Ala.,  the  cily  authorities  have  entered  into  con- 
tract for  the  erection  of  an  electric  light  plant. 

J.  A  Landry  &  Co.,  contemplate  the  erection  of  an  elec- 
tric lighting  establishment  at  Lake  Charles,  La. 

The  Arkadelphia  Water  and  Light  company,  of  Arka- 
delphia,  Ark,,  will  establish  an  electric  light  plant. 

The  Waco,  Tex.,  Electric  Railway  S;  Light  company 
will  utilize  the  water  from  artesian  wells  for  power. 

A.  P.  Landers  of  Sulphur  Springs,  Texas,  is  commenc- 
ing the  erection  of  an  electric  light  plant  in  that  place. 

The  La  Grange.  Ky,,  Electric  Lights  Power  company 
has  been  incorporated,  with  a  capital  stock  of  $15,000. 

The  Edison  Illuminating  company  of  Boston  has  in-_ 
creased  its  capital  stock  from  $1,300,000  to  $2,000,000. 

A  stock  company  has  been  formed  in  Martinsville,  Ind., 
for  the  purpose  of  establishing  an  electric  light  and  power 
plant. 

The  city  council  of  Richmond,  Va,,  passed  a  resolution 
appropriating  $75,000  for  the  erection  of  an   electric   light 

plant. 

It  is  reported  that  the  Capitol  Electric  company  of  Nash- 
ville, Tenn.,  will  add  a  1,000-horse  powir  engine  to  its 
plant. 

The  city  of  AttalJa,  Ala.,  is  about  to  issue  bonds  to  the 
amount  of  $50,000  for  an  electric  light  plant  and  other  pub  - 
lie  works. 

A  bill  has  been  introduced  into  the  Alabama  legisla- 
ture authorizing  the  city  of  Columbia  to  issue  bonds  for 
electric  lighting. 

The  city  council  of  Catlettsburg,  Ky,,  has  let  the  con- 
tract for  lighting  the  city  for  ten  years  to  the  Carpenter 
Electric  Light  company. 

The  people  of  San  Jose,  Cal.,  are  reported  as  dissatisfied 
with  the  present  system  of  pole  lighting,  and  a  return  to  the 
tower  system  is  proposed. 

The  Citizens'  Elec'ric  Light  &  Power  company  of 
Houston,  Tex.,  contemplates  the  installation  of  a  500- 
horse  power  engine  and  four  boilers. 

The  city  council  of  Pulaski,  Tenn.,  has  appointed  a 
special  committer  to  consider  the  question  of  installing  an 
electric  light  plant  for  citj''  purposes. 

The  Del  Rio  Texas  Electric  Light  company  has  awarded 
a  contract  to  the  Westinghouse  Electric  company  of  Pitts- 
burg, Pa.,  for  the  erection  of  an  electric  light  plant. 

The  city  council  of  Parkersburg,  W.  Va.,  will  receive 
bids  on  February  23  for  lighting  the  city  with  not  less  than 
70  nor  more  than  100  arc  lights  of  2,000  candle-power. 

The  Charleston  Gas  Light  company  and  the  Kanawha 
Electric  Light  company,  of  Charleston.  W.  Va.,  have  con- 
solidated and  will  put  an  additional  dynamo  in  the  electric 
light  plant. 

It  is  stated  that  the  Edison  General  Electric  Light  com- 
pany contemplates  the  erection  of  an  electric  light  plant  in 
Baltimore  to  supply  private  residences.  The  wires  are  to 
be  laid  underground. 

The  Clifton  Forge,  Va,,  Electric  Light  and  Power  com- 
pany has  been  incorporated  with  G.  K,  Anderson  as  presi- 
dent; J,  E,  Frazier,  vice-president,  and  J.  G.  Woodward, 
secretary.     It  proposes  to  erect  an  electric  light  plant. 

The  city  council  of  Fort  Dodge,  la.,  has  decided  to  sub- 
mit to  the  people  of  Fort  Dodge,  at  the  coming  city  elec- 
tion, the  question  whether  the  city  shall  purchase  and 
operate  an  electric  light  plant  of  its  own.  The  city  is  at 
present  renting  its  street  lighting  from  the  Thomson- 
Houston  company. 

At  Jamestown,  N.  V  .  the  common  council  has  entered 
into  contract  with  the  Foit  Wayne  Electrical  company  of 
Fort  Wayne,  Ind.,  and  the  Phoenix  Iron  Works  of  Mead 
ville,  Pa.,  to  equip  and  install  an  electric  lighting  plant 
for  the  sum  ot  $25,250.  The  capacity  of  the  plant  is 
stated  to  be  175  arc  lights. 

The  Brush  Electric  Light  company  and  the  United 
States  Illmninating  company  have  begun  proceedings  in 
the  Supreme  Court  of  New  York  state  to  recover  judgments 
amounting  to  $375,000  against  the  city  of  New  York  for 
damages  done  to  their  business  by  the  removal  of  poles 
and  wires  by  order  of  Mayor  Grant  in  1SS9. 

The  Concord  Electric  Light  company  has  purchased  its 
steam  power  plant,  consisting  of  two  boilers,  and  a  Rey- 
nolds-Corliss engine.  The  Sydney  Smith  boiler  setting, 
with  Spencer  damper  regulator,  will  be  used.  A  Blake 
feed  pump,  with  a  300-horse  power  Jacob's  heater,  will 
complete  the  p'ant.  The  company  expects  to  start  the  new 
station  in  a  few  months. 

Recent  incorporations  of  electric  light  companies  on  the 
Pacific  slope  have  been  as  follows:  Monterey.  Cal ,  Elec- 
tric Light  &  Developmentcompany,  capital  stock,  $250,000; 
Commercial  Electric  Light  &  Power  company,  Tacoma, 
Wash.,  capital  stock,  $250,000;  Spokane,  Wash.,  Univer- 
sity Heights  Street  Railway  company,  capital  stock, 
$100,000;  ilillsboro,  Ore..  Electric  Light.  Water  & 
Power  company,  capital  stock,  $10,000. 

At  a  meeting  of  the  general  council,  Lexington,  Ky., 
a  resolution  was  adopted,  recommending  that  the  city 
make  a  contract  with  the  Central  Electric  Light  company, 
for  5  years,  for  200  20  candle  powei  incandescent  electric 
lamps,  at  $20  per  annum,  and  as  many  more  as  the  city 
may  desire  at  the  same  price,  to  be  lit  and  kept  lighted 
according  to  the  moon  schedule  as  set  out  in  the  contract 
between  the  gas  company  and  city  of  Lexington. 
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THE  ELECTRIC  MOTOR. 

An  electric  railway  is  proposed  at  Bryan,  Tex. 

Electric  cars  have  been  put  in  operation  in  Auburn,  N.  Y. 

An  electric  railway  between  Clinton  and  Lancaster, 
Mass.,  is  proposed. 

R.  B.  Gout  has  secured  a  franchise  to  build  an  electric 
railway  in  Vernon,  Texas. 

The  Bridgeton,  N.  J.,  Eleciric  Street  Railway  com- 
pany has  been  incorporated. 

The  new  Rapid  Transit  company,  of  Dunkirk.  X.  Y., 
will  probably  use  electric  power. 

The  UQion  E'ectric  Minafacturing  company  of  Bridge- 
pDrt,  Conn  ,  has  been  incorporated. 

The  Street  Railway  company  at  Spokane  Falls,  Wash  . 
proposes  to  adopt  the  eleciric  system. 

The  Altoona.  Pa  ,  Cit>'  Passenger  Railway  company  pro- 
poses to  change  from  animal  to  electric  power  this  spring. 

The  city  railway  of  Galveston,  Tex.,  which  has  been 
equipped  with  the  Rae  system,  has  been  formally  opened. 

The  West  Street  and  North  End  Electric  Motor  com- 
pany is  operating  freight  cars  between  Seattle  and  Ballard, 
Wash. 

The  East  End  Railway  company  of  Memphis,  Tenn., 
is  contemplating  the  adoption  of  electricity  as  a  motive 
power. 

It  is  stated  that  the  Athens  Railway  company  of  Athens, 
Ga  ,  has  let  the  contract  for  the  erection  of  an  electric 
power  plant. 

The  Edison  General  Electric  company  of  Xew  York 
City  has  the  contract  for  building  the  new  electric  railway 
at  Savannah.  Ga. 

The  Capital  Street  Railway  company  of  Little  Rock, 
Ark.,  will  soon  award  the  contract  for  the  erection  of  its 
electric  power  plant, 

A  new  electric  line, four  and  one-half  miles  in  length,  has 
been  put  in  operation  in  Flushing,  N.  Y.  The  Westing- 
house  system  is  employed. 

It  is  reported  that  all  thestreet  railways  in  Grand  Rapids, 
Mich.,  have  been  bought  by  a  syndicate,  which  will  change 
some  36  miles  into  electric  lines. 

At  Roanoke,  ^'a.,  electric  power  will  probably  be  sub- 
stituted for  horses  during  the  year.  It  is  said  that  the 
Westinghouse  system  will  be  used. 

The  electric  railway  extending  from  Anacortes,  Wash., 
to  Hidalgo  Cit}-,  is  now  nearly  completed.  It  is  eleven 
miles  long  and  cost  over  $250,000. 

The  Charlottesville  and  University  Street  Railway  com- 
pany of  Charlottesville,  Va.,  intends  to  adopt  electricitj'  as 
motive  power  and  to  extend  its  road. 

The  National  Electric  Car  company  of  Washington,  D 
C,  has  been  incorporated,  with  a  capital  of  $250,000,  lo 
erect  an  electric  light  and  power  plant. 

The  Detroit  Free  Press  states  that  W.  C.  Turner,  of 
Detroit,  has  bought  the  Windsor  &  Sandwich  Street  rail- 
system  way  and  will  introduce  electricity. 

The  Columbia  S.  C,  Electric  Street  and  Suburban  rail 
way  company  will,  it  is  stated,  purchase  the  Columbia 
Street  railway  and  convert  it  into  an  electric  system. 

The  Chattahoochee  Land  company  of  Atlanta,  Ga  ,  will, 
it  is  reported,  build  an  electric  railroad  from  its  new  town 
on  the  Chattahoochee  river  to  Atlanta,  a  distance  of  four 
miles.  , 

L.  Williams,  of  Chimney  Rock,  N.  C.  and  Frank 
Reynolds  have  applied  for  a  charter  to  build  an  electric 
railway  from  Asheville  to  Rutherford  ton  via  Chimney 
Rock. 

The  Tacomi  Railway  and  Motor  company  of  Tacomi, 

Wash.,  has  floated  $400,000  worth  of  its  bonds  and  is 
using  this  extra  capital  in  the  improvement  and  extension 
of  its  lines. 

The  city  council  of  Knoxville,  Tenn.,  has  received  a  pe- 
tition for  right  of  way  for  a  new  electric  line,  the  Knox- 
ville »S:  Cherokee  .Street  railway.  II.  H.  Taylor  has  filed 
a  similar  petition  for  a  new  line  on  Beaumont  stre  t  in  thai 
city. 

The  Schuylkill  electric  railway  of  Pottsville,  Pa.,  intends 
to  build  a  combined  power  station  and  car  house,  to  con- 
tain four  80,000  watr  generators  and  two  150  horse  power 
Ball  engines.  As  soon  as  the  weather  permits  the  road  will  be 
be  extended  15  miles,  to  Palo  Alto,  Port  Carbon  and 
Tumbling  Run. 

The  contract  for  power  station  and  entire  eleciric  equip- 
ment for  the  electric  railway  to  be  built  by  the  Charlotte 
Consolidated  Conslruclion  company  has  been  awarded  to 
the  Edison  General  Electric  company  of  New  York  City, 
and  for  construction  and  track  equipment  to  the  Johnson 
company.     The  road  is  to  be  in  operation  May  1st. 

The  car  of  the  "Columbia  Snow  Sweeper,"  which  was 
illustrated  and  described  in  the  Westkkn  Electrician  of 
Feb,  7th,was  designed  by  George  Larkin.  chief  engineer  of 
the  St.  Paul  City  Railway  company,  and  James  Tompkins, 
master  mechanic.  The  motors  were  designed  and  con- 
structed by  the  Columbia  Electric  company  of  .St.   Paul. 

The  new  electric  railway  at  Winnipeg,  Manitoba,  has 
beeu  put  in  operation  and  is  *iaid  to  be  the  first  electric 
railway  in  which  all  the  car  equipments  were  made  in  Can- 
ada. The  cars  arc  sixteen  feet  in  length,  made  by  Patter- 
son iV  Ccrbin  of  St.  Catherine,  and  the  motors  are  from  the 


Canadian  Edison  factorj-,  and  are  of    the    regular    Edison 
pattern. 

Concord,  N.  H..  is  to  have  another  electric  street  rail- 
way— the  West  End — a  company  naving  just  been  in- 
corporated with  good  financial  backing.  The  road  will 
probably  be  a  belt  line  running  from  the  railroad  stations 
through  the  western  part  of  the  city.  This  company  will 
not  compete  with  the  old  one  as  the  line  runs  through  a 
section  which  is  not  now  provided  with  road. 

The  Metropolitan  railway  company,  of  Washington,  D. 
C,  which  proposes  to  use  storage  batteries,  has  contracted 
for  three  non-condensing  compound  engines,  to  be  made 
at  the  Wright  engine  works  of  Newburgh,  N.  Y.  The 
Campbell  <S:  Zell  company  of  Baltimore  will  furnish  three 
200  horse  power  boilers  The  entire  plant  will  occupy  a 
plot  of  ground  122  by  240  feet.  C.  O.  Mailloux  is  the 
engineer  in  charge. 

In  the  new  power  house  of  the  West  End  street  railway 
company  of  Boston,  there  will  be  two  batteries  of  boilers, 
each  of  i  000  horse  power.  In  connection  with  them  four 
engines,  each  of  300  horse  power,  and  thirteen  generators 
are  being  put  on  the  opposite  side  of  the  building.  Twelve 
of  these  generators  are  of  80  horse  power  each,  while  the 
thirteenth  one  will  be  of  250  horse  power.  Eighteen  ad- 
ditional generators  of  450  horse  power  each  are  said  to 
have  been  ordered. 

The  Toplin,  Mo..  Electric  Street  Railway  company  will 
extend  its  line  to  Blendeville,  one  and  one-half  miles  south- 
west of  the  city.  Contracts  for  the  material  have  been  let. 
This  line  will  be  extended  to  Webb  City  also,  and  eventu- 
ally to  Grand  Falls.  The  company  has  increased  'ts  capi- 
tal $100,000.  A  corporation  has  been  organized  under  the 
name  of  the  Joplin  and  Grand  Falls  Electric  Railway  com- 
pany to  build  a  line  from  JopUn  to  Grand  Falls,  four  miles 
southwest.  The  big  plant  of  the  Southwestern  Electric 
Light  &  Power  company  is  located  at  Grand  Falls,  and  it 
is  the  purpose  of  this  company  to  construct  a  lake  above 
the  falls  and  build  a  big  hotel.  The  electric  railway  has  a 
capital  of  $100,000.  and  its  incorporators  are  among  the 
wealthiest  citizens  of  Joplin. 


THE    TELEPHONE. 

The  Pacific  Telephone  Attachment  and  Record  company 
of  San  Frincisca  has  been  incorporated  with  a  capital 
stock  of  ^:oo.ooo. 

John  Lynch,  who  ^ays  thiths  is  the  inventor  of  an  elec- 
tric wire  conduit  ha?  brought  suit  against  the  Pacific  Bell 
Telephone  company,  ale^iog  that  it  has  infringed  upon 
his  pitent  in  its  underground  service. 


THE  TELEGRAPH. 

Craig  City,  Ya  ,  rejoices  because  it  now  has  telegraphic 
communication  with  the  rest  of  the  world. 

Swain  .\raoldbas  introduced  a  bill  in  the  Illinois  legis- 
lature providing  thas  all  telegraph  companies  shall  pay  a 
tax  of  3  percent,  on  its  gross  income  received  within  the 
state. 

John  C  Wilson  an  electrical  engineer  of  Boston,  writes 
to  the  Iferaldoi  that  city  proposing  an  "aerial  tunnel"  for 
telegraph  and  telephone  wires.  These  tunnels,  he  says, 
could  be  erected  along  the  lines  of  railways,  and  construct- 
ed of  glass  and  iron  or  steel,  and  could  easily  be  made 
strong  enough,  he  thinks,  to  weatherany  storms  without  in- 
jury. The  wires,  he  believes,  could  readily  be  secured  on 
the  inside  of  these  tunnels. 

In  the  United  States  Circuit  court  at  New  York  last 
week  Judge  Lacombe  decided  against  the  government  in 
a  suit  brought  to  recover  $12,495  from  the  Union  Pacific 
Railway  company  and  the  Western  Union  Telegraph  com- 
pany as  a  rebate  on  messages.  The  dispute  arose  over 
messages  sent  during  war  times  from  Council  Bluffs  to 
Ogden  and  from  Kansas  City  to  Boaz.  The  government 
granted  privileges  to  the  Union  Pacific  for  the  considera- 
tion of  roadway  and  telegraph  lines  and  in  return  was  to 
be  allowed  certain  privileges  regarding  certain  messages. 
No  provision  was  made  as  to  whether  messages  should  be 
sent  over  the  railroad  or  the  Western  Union  wires,  and  the 
telegraph  company  transmitted  the  messages  and  refused 
any  rebate. 

A  dispatch  from  Petersburg,  Va..  says:  "The  litiga- 
tion between  the  Postal  Telegraph  Cable  company,  on  the 
one  side,  and  the  Norfolk  &  Western  Railroad  company 
and  the  Western  Union  Telegraph  company,  on  the  other 
side,  growing  out  of  the  Postal  company's  proceedings  to 
obtain  by  condemnation  a  telegraph  right  of  way  along  and 
on  the  roadway  of  the  railroad  company,  has  been  resumed. 
The  main  point  is  whether  or  not  the  laws  of  Virginia  au- 
thorize the  condemnation  of  a  telegraph  right  of  way  along 
a  railroad.  The  court  overruled  the  motion  of  the  de- 
fendant company  to  dismiss  the  proceedings  and  granted 
the  motion  of  the  plaintiff  company,  and  designated  Tues- 
day, March  3,  1891,  for  the  commissioners  to  assemble 
and  assess  the  compensation  to  be  paid  by  the  Postal  Tel- 
egraph company  to  the  Norfolk  &  Western  for  the  right 
of  way  along  its  line.     There  will  be  an  appeal." 


Personal  Mention. 

Jesse  Scribner,  of  Boston,  private  secretary  lo  S,  ,\, 
Barton,  president  of  the  Brush  electric  company,  is  visiting 
Chicago, 

M,  J,  Carney  has  been  appointed  superintendent  of  the 
Central  Union  Telephone  company  for  Ohio.  His  head- 
quarters will  be  Columbus.  William  J.  Madden  has  been 
appointed  Mr.  Carney's  assistant. 

George  11.  Bliss  has  returned  from  his  Southern  trip. 
While  his  journey  was  undertaken  partly  for  business  rea- 
sons, Mr.  Bliss'  many  friends  will  be  gratified  to  learn  that 
he  comes  back  much  improved  in  health. 


Miscellaneous  Notes. 

The  Jacksonville,  Fla..  street  railway  company  has  ap- 
plied to  the  city  council  for  authority  to  operate  its  lines  by 
electricity. 

D.  B.  Lacy,  of  Oxford,  Ala,,  has  secured  the  contract  to 
build  the  Anniston  extension  of  the  Oxford  Lake  line. 

The  Wenstrom  Consolidated  Dynamo  &  Motor  company 
of  Baltimore  will,  it  is  reported,  issue  ^250,000  of  bonds. 

An  electric  indicator  has  been  adopted  by  the  Water 
Board  of  Lowell,  Mass.,  to  indicate  the  fluctuation  of 
pressure  in  the  mains,  and  detect  leaks. 

The  Allentown  Passenger  railway  company  has  been  sold 
to  the  Industrial  Improvement  company  of  Boston,  Mass.. 
which,  it  is  said,  will  greatly  extend  the  lines  to  Bethlehem, 
and  operate  the  system  by  electricity. 

Anson  Van  Slyck,  who  represented  himself  as  the  agent 
of  a  Chicago  electric  company,  was  arrested  in  Buffalo  last 
week  on  the  complaint  of  Frank  Achille,  who  claims  that 
Van  Slyck  sold  him  bogus  patent  rights  in  electrical  appli- 
ances.    The  amount  involved  is  about  ^2,000. 

In  its  issue  of  February  28th,  J/(ii/<f?-«  Light  and  Heat  of 
Boston  published  a  "Portrait  Gallery  of  the  Providence 
Convention,"  containing  five  full  page  groups  of  prominent 
members  of  the  fraternity.  There  are  eighty-seven  per- 
sons included  in  this  collection,  covering  pretty  fully  the 
whole  range  of  electrical  industry. 

The  authorities  of  the  Ohio  penitentiary  have  been  using 
an  electric  shock  for  the  purpose  of  punishing  inmates. 
Somebody  charged  that  the  prisoners  were  being  fright- 
fully tortured  by  the  practice,  and  an  investigation  was 
ordered  by  the  legislature.  So  far  the  committee  has  been 
unable  to  find  that  any  atrocities  have  been  committed. 

The  development  which  has  taken  place  in  the  applica- 
cation  of  electricity  to  lighting,  pjwer  and  other  purposes 
in  Germany  during  the  past  few  years  has  induced  the 
German  government  to  draft  a  measure  to  exercise  control 
over  electric  lighting  stations,  overhead  and  underground 
wires,  installations  and  factories  where  electrical  apparatus 
is  made. 

According  to  London  Industries  M.  Cailletet  has  de- 
vised a  simple  method  for  connecting  glass  tubes  to 
metal  work  in  the  construction  of  physical  apparatus. 
The  end  of  the  glass  tube  is  first  gently  warmed, 
and  then  covered  with  a  few  drops  of  a  solution 
of  neutral  platinum  chloride  and  chamomile  oil  On  gently 
warming  the  tube  to  a  dull  redness  the  platinum  salt  is  re- 
duced to  the  metallic  state,  and  a  brilliant  deposit  of  the 
metal  is  formed  on  the  end  of  the  tube.  The  tube  is  then 
connected  to  the  negative  electrode  of  a  battery  and  im- 
mersed in  a  balh  of  copper  sulphate,  when  the  copper  is 
deposited  as  a  malleable  adherent  coating  on  the  platinum 
flux.  A  material  is  thus  formed  which  can  be  brazed  on 
to  brass  or  copper  in  the  ordinary  way. 


Business  Mention. 


The  Electrical  Supply  company  of  Chicago  reports 
among  its  week's  sales  of  Ajax  dry  batteries  one  lot  of 
2.000. 

Woodbridge  &  Turner,  electrical  engineers  and  con- 
tractors, have  removed  from  74  Cortlandt  street,  to  47 
Times  building.  New  York  City. 

The  Eastern  Electric  Cable  company  of  Boston  is  in- 
troducing a  new  wire  known  as  "Hub  Line  wire.*'  It  has 
also  issued  a  new  price  list  for  its  Clark  wire. 

Attractively  printed  circulars,  setting  forth  the  merits  of 
the  Simpson  storage  battery,  the  Ajax  dr>  battery,  new 
high  insulation  brackets  and  the  Sunbeam  incandescent 
lamp,  are  being  sent  out  by  the  Electrical  Supply  com- 
pany of  Chicago. 

The  Electricil  Supply  company  of  Chicago  has  just  is- 
sued a  supplemenrary  catalogue,  giving  cuts  and  descrip- 
tions of  the  Weston  voltmeters  and  ammeters,  to- 
gether with  many  new  electric  fixtures,  insulation  brackets, 
cut-outs  and  other  devices, 

A  one-horse  power  slow  speed  Crocker-Wheeler  motor 
was  set  up  in  the  United  States  District  Court.  Post- 
clfice  building,  recently,  to  run  a  lynotype  to  show  its 
workings  in  a  patent  suit.  The  motor  elicited  much  favor- 
able comment  and  was  examined  by  the  judges. 

The  Lunkenhtimer  Brass  Manufacturing  company  of 
Cincinnati  announces  that  it  has  purchased  the  entire  plant 
and  good  will  of  the  Porteous  Brass  Manfacturing  com- 
pany of  that  city.  This  company  manufactures  engine 
builders'  and  steam  fitters'  brass  work,  as  well  as  well- 
known  spec'alties  in  valves,  lubricators  and  oil  cups. 

The  Great  Western  Electric  Supply  company  of  Chica- 
go, has  reduced  the  prices  of  incandescent  lamps.  The 
company  has  recently  made  arrangements  with  one  of  the 
largest  lamp  factories  in  the  country,  to  take  the  entire  out- 
fit, and  it  is  able  to  quote  factory  prices.  The  company 
has  been  overwhelmed  with  orders,  and  has  found  it  nec- 
essary already  to  increase  the  facilities  of  the  factory. 

The  Eureka  Tempered  Copper  company  of  Northeast 
Pennsylvania  has  arranged  with  the  American  Railway 
Equipment  company  of  New  ^'ork  and  Chicago  to  act  as 
its  general  agents  with  railroads  in  all  territory  west  of 
the  Mississippi  river  It  reports  large  orders  from  the 
Edison  General  I'.leclric  company,  the  Wenstrom  Con- 
solidated Dynamo  and  Motor  company,  the  Electro-Dynam- 
ic Motor  company,  the  National  Electric  Manufacturing 
company  and  the  Baxter  Electric  Motor  company  for  its 
lempcred  copper  during  the  month  of  February,  and  In 
finished  work  for  electrical  central  stations  has  received 
upwardof  one  hundred  orders  during  the  month  of  February 
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alone.     It  has  also  received   many  commendatory  letters 
from  companies  using  its  specialties. 

The  Central  Electric  company,  Chicago,  which  is  the 
general  Western  agent  of  the  Okonite  company,  an- 
nounces that  it  has  booked  orders  during  the  last  week  for 
more  than  2,000  000  feet  of  varied  sizes  of  Okonite.  The 
company  is  making  a  specialty  on  hard  rubber  goods,  of- 
fering the  products  of  the  Butler  Hard  Rubber  company, 
New  York,  and  making  prompt  shipments.  The  com- 
pany is  introducing  a  compound  that  takes  a  good  finish, 
and  is  especially  recommended  for  its  insulating  qualities. 
The  company  is  in  receipt  of  a  letter  from  J.  Parker  & 
Son,  Chicago,  in  which  they  state  that  they  have  had  three 
Eumley  drv  batteries  in  constant  use  for  two  years  and 
that  they  have  been  successfully  operating  six  3-inch  bells, 
which  upon  a  recent  test  were  working  as  satisfactorily  as 
when  first  put  in.  The  company  reports  the  largest  sales 
yet  recorded  on  this  battery  during  the  month  of  Februar}'. 
As  the  sole  western  agent  for  the  Paiste-Edison  key  sock- 
ets, the  Central  Electric  company  has  already  had  numer- 
ous large  orders.  The  latest  improved  socket  is  virtually  a 
5-ampere  Paiste  switch  mounted  in  a  handsomely  finished 
shell. 

A  finely  illustrated  200  page  general  catalogue  of  blow- 
ers, heating  and  drying  apparatus,  portable  forges,  en- 
gines, etc.,  has  just  been  issued  by  the  B  F.  Sturtevant 
company.  Boston,  Mass.  It  is  devoted  principally  to  the 
general  line  of  goods  and  method  of  introduction,  as  special 
catalogues  are  published  relating  to  the  different  depart- 
ments of  work.  In  the  introduction  the  following  occurs: 
"The  first  comprehensive  and  authentic  tables  and  dia- 
grams relating  to  the  action  of  air  under  pressure,  and  to 
the  speeds,  pressures,  capacities  and  powers  required  upon 
all  classes  of  blowers  were  published  in  our  celebrated  cata- 
logues of  1S70  and  1S73.  The  information  and  tables 
therein  contained  have  formed  the  basis  of  all  computations 
upon  the  movement  of  air  by  fans,  and  have  been  exten- 
sively copied,  but  not  originated,  by  other  manufacturers. 
The  constant  demand  by  engineers  for  these  tables  has  led 
to  their  careful  revision,  and  the  introduction  of  much  new 
material,  and  they  are  here  presented  as  the  only  authentic 
data  published  relating  to  fan  blowers."  The  catalogue 
bears  marked  evidence  of  the  prosperity  of  this  concern 
and  of  its  thorough  acquaintance  with  the  branch  of  en- 
gineering of  which  it  treats. 

When  the  Wenstrom  Consolidated  Dynamo  and  IMotor 
company,  came  before  the  public  last  spring,  it  was  the 
belief  that  it  could  supply  the  demand  for  its  machines 
from  the  old  works  until  the  new  factory  could  be  com- 
pleted in  September.  So  rapidly,  however,  was  the  selling 
department  of  the  company  organized,  that  the  facilities  of 
the  factory  were  soon  overtaxed,  and  the  result  was  that 
the  company  was  unable  to  fill  orders  promptly.  Every 
effort  was  then  turned  toward  the  rapid  completion  of  the 
new  factory  at  Calverton  Heights,  Baltimore,  IVId.  Many 
annoying  delays  arose,  but  Mr  Tunis,  the  president  of  the 
company,  pushed  ahead  in  spite  of  the  numerous  difficulties 
and  his  efforts  were  at  last  crowned  with  success  in  the 
completion  of  the  present  factory.  The  building  is  100 
feet  front  by  260  feet  deep.  It  is  two  stories  high  in  front 
and  four  in  the  rear.  No  effort  has  been  spared  to  make 
it  the  most  substantial  and  complete  electrical  factory  in 
the  country.  The  building  as  stated,  is  situated  at  Calver- 
ton Heights,  where  there  is  one  of  the  finest  water  powers 
in  the  state.  The  company  purchased  this  entire  property, 
consisting  of  nearly  100  acres,  with  the  view  of  erecting  as 
the  business  demanded,  a  serie;  of  factories  similar  to  the 
first.  The  design  was  also  to  afford  ample  room  for  houses 
for  their  workmen  and  the  laying  out  of  a  small  town  which 
must  necessarily  rise  about  such  an  important  manufactur 
ing  center.  H.  F.  Parshall,  an  expert  electrician,  has 
charge  of  the  electric  work  connected  with  the  Wenstrom 
company  and  he  has  fitted  up  the  factory  with  a  line  of 
high  class  tools  which  will  enable  the  company  to  turn  out 
work  with  great  rapidity.  Mr.  Parshall  has  also  been 
at  work  remodeling  the  old  Wenstrom  machines.  No  ex- 
pense has  been  spared  to  enable  the  Wenstrom  company  to 
compete  with  other  companies  doing  a  high  class  of  work. 


Electrical   Patents. 

Issued  Afiivi-Ji  4,  i8gi. 

446.417.  Conduit  Electric  Railway.  Edward  M.  Bent- 
ley,  New  York,  N.  Y. 

446  418,  Klectric-Line  S  A'itch.  Edward  M.  Bentley, 
Boston,  Mass. 

446,419,  Klectric-Railway  Conduit.  Edward  M.  Bentley, 
Bostoa,  Mass. 

446.423.  Contact  iJavice  for  Electric  Railways.  Edward 
M,  Bentley,  Bdston,  Mass. 

446.424.  Telegraphy.  Robert  G.  Brown,  Brooklyn,  N.  Y. 

446.425.  Telegraphy.    Robert  G.  Brown,  Brooklyn,  N.  Y. 
446,428.     Contact-  Trolley  for  Electric  Railways.     James 

B   Gaboon  and  Isaac  1'".  Baker,  Lynn,  Mass. 

446,459.  Electric  Arc  I-amp.  John  A,  Mosher,  Abi- 
lene, Kan, 

446,475.  Electric  Railway.  Nicholas  Seibert,  Maiden, 
Mass. 

4^6,477.  Moisture-Protection  Hood  for  Lamps.  Andrew 
yhillinglaw,  Chicago,  III. 

446483.  Electric-Railway  Conductor.  Elihu  Thomson, 
Lynn,   Mass. 

446,488.  Magnetic  Tachometer.  John  Waring,  Man- 
chester, Conn. 

446  4S9.  Electrical  Measuring-Instrument,  Edward 
Weston,  Newark,  N.  J, 

446.490.  Rheostat.     Edward  Weston,  Newark,  N.  J, 

446.491.  Electrical  Miiasuring-  Instrument.  ICdward 
Weston,  Newark,  N  J. 

446.492.  Electrical  Measuring-  Instrument,  Edward 
Weston.  Newark,  N.J. 


446,493.        F.lectrical   Measuring  -  Instrument.      Edward 

Weston,  Newark,  N.  J. 
446,494       Electrical    Measuring  -  Instrument.       Edward 

Weston,  Newark,  N.  J. 
446,509.     Electric  Lock.     Edward  J.  Colby,  Chicago,  111. 
446.5'5-     Electro-Magnetic  Cut-Out.     Ludwig  Gutmann, 

Pittsburg,  Pa. 
446,527,     Secondary  Battery.    Arthur  M,  F,  Laurent-Cely, 

Paris,  France,  and  Illius  A.  Timmis,    London,   Eng 

land. 
44^1536.     Commutator  and  Brush.     Horace  F.    Parshall, 

Baltimore,  Md. 
446,544       Batterv    Compound.      William    Wright,    New 

York,  N.  Y.  ' 
446,546.     Electric  Railway-Signal.     William  S.  Cook  and 

Moses  C.  Cook,  South  Omaha,  Neb. 
446,549.     Disk-Carbon  Holder  for  Electric   Lamps      Ed- 
win C.  Russell,  Boston,  Mass. 

446.613.  Controlling-Switch  for  Electric  Railway.  Frank 
B.  Rae,  Detroit.  Mich. 

446.614.  Telephone  Call.     David  H.  Rice,  Lowell,  Mass, 
446,623.      Electric   Switch,      George   R.    Lean,    Boston, 

Mass. 
446  641,     Annunciator.     John  H.  Elferlng,  New  Haven, 

Conn. 
446,655.    Electric-Conductor  Connection.     Heinrich  Arid. 
446,660.     Carbon  for  Electric  Lamps.     William  H.  Burns, 

Los  Angeles,  Cal, 
446661.     Magneto-Electric  Machine,     George  P.    Clark, 

New  York,  N.  Y, 

446.666.  System  of  Electric  Lighting.  Thomas  A.  Edi- 
son, Menlo  Park,  N.  J-  Application  filed  June  26, 
1882. 

446.667.  Locomotive  for  Electric  Railways.  Thomas  A. 
Edison    Menlo  Park,  N.  J. 

446663  Electric  Arc  Light.  Thomas  A.  Edison,  Menlo 
Park,  N.  J.     Application  filed  August  7,  1882. 

446,669.  Manufacture  of  Filaments  for  Incandescent 
Electric  Lamps.  Thomas  A.  Edison,  Menlo  Park, 
N.J. 

446,684.  Elec'ric  Music-Box.  Charles  A.  Hussey,  New 
York,  N.  Y. 

446.703.  Electric  Fire-Engine.  Mark  W.  Dawey,  Syra- 
cuse, N.  Y. 

446  704.  Magnetic  Pulp-Separator.  William  C.  Ed- 
wards, Holyoke,  Mass. 

446,706  Amalgamating  Apparatus.  Thomas  Gemmell, 
London,  England. 

446,712.  Electric  Call  Bell.  David  H.  Rice,  Lowell, 
Mass. 

446,727,  Pyro-Chemical  Battery.  John  Blair,  Nortli 
Orillia,  and  Alexander  G.  Hunter,  Dundalk,  Ontario, 
Canada. 

446,730.     Induction-Coil.     Fred  H.  Brown,  Chicago,  III. 

446,732.  System  of  Electric  Calls.  Jacob  B.  Currier  and 
David  H.  Rice,  Lowell,  Mass. 

446,767.  Magnetic Ore-Ssparator.  Charles G.  Buchanan, 
New  York,  N.  \ . 

446,801,  Electric  Regulating  Clock.  Desire  Van  de 
Plancke  and  Gustave  Van  de  Plancke,  Courtrai,  Bel- 
gium. 

446,817.  Electrically-Propelled  Car.  Rudolph  M.  Hun- 
ter, Pniladelphia,  Pa. 

446.821.  Electric  Locomotive.  Eben  M.  Boynton,  West 
Newbury,  Mass. 

446,826.  Detachable  Ceiling  Blocks  or  Bracket  for  Elec- 
tric Lamps.     Herbert  C.  Wirt,  Boston,  Mass. 

446,831.  Electric  Heater.  Thomas  J.  Donovan,  Chi- 
cago, III. 

The  last  claim  is  given: 

"6.  The  combination  of  a  Muid-reservoir  with  one 
or  more  carriers,  electric  heaters  pivoted  thereon,  and 
operating  michanism  for  manipulating  such  pivoted 
heaters." 

44'^'-833.  Electric  Railway.  Rudolph  M.  Hunter,  Phila- 
delphia, Pa. 

446.834.  Electric  Railway.  Rudolph  M.  Hunter,  Phila- 
delphia, Pa. 

447,291.  Electric  Dental  Motor,  Harry  H.  IJlades, 
Detroit,  Mich. 

447.315'  Incandescent  Lamp  Socket.  Harry  J.  Gutman, 
Des  Moines,  la. 

447,321.  Electric  Matrix-Making  Machine.  Thomas  C. 
Hargrave,  Minneapolis,   Minn. 

447. 332'  Electric  Railway.  Walter  H.  Knight,  New' 
York,  N.  Y. 

447  338.  Conduit  for  Underground  Trolley-Wires.  Hor- 
ace J.  Medbery,  Hallston,  N.  Y. 

The  conduit  is  made,  essentially,  of  fiber  pulp  and 
of  substantially  tubular  form,  the  meeting  edges, 
however,  of  which  are  not  coincident  either  in  circum- 
ferential or  radial  lines, 

447,350.  Electrical  Subway.  lohn  C.  Reilly,  Brooklyn. 
N.  Y. 

447.352.  Commutator  Hriish.  I-'dwin  W.  Rice,  Jr., 
J-ynn,  Mass. 

447.353.  Electric  Heater.  Charles  C.  Rich,  Mount  Ver- 
non, N.  Y. 

The  invention  consists  of  a  heat  absorbing  core 
provided  with  washers  of  an  absorbing  and  radiating 
nature,  and  coils  of  insulated  wire  wrapped  about  said 
core  or  center  between  the  washers,  thus  absorbing 
the  heat  from  the  inner  part  of  the  coils  and  bringing 
it  to  the  surface  for  radiation. 


447-3S3.      Electric-Arc   Lamp.      Elihu    Thomson,    New 

Britain,  Conn. 
447,384.     Dynamo   Electric   Motor  or  Generator.     Elihu 
Thomson,  Swampscott,  Mass. 

The  last  claim  follows: 

"9.  A  commutator  composed  of  segments  having 
radial  slils,  and  screw-tapped  holes  communicating 
with  the  slits,  in  combination  with  the  armature-wires 
laid  in  the  respective  slits,  and  the  screw  plugs  holding 
the  said  wires  in  place." 

447.385-  Weighing  and  Packing  Machine.  GeorgeD.Van 

Hoesen.  Brooklyn,  N.  Y. 
447,409.     Electric  Time  Lock.     Joseph    H.    Kaiser  and 

Andrew  B.  Ledwith,  Brownsville,  Pa. 
44;',426.     Telephone-Switch  System.     Claude  C.    Gould, 

Batavia,  N.  Y. 
447,449      Matrix-Making  Machine,  Thomas  C.  Hargrave, 

Minneapolis,  Minn, 
447,469,     Commutator-Brush,     William   Main,  Brooklyn, 

N.  Y. 

The  invention  consists  in  the  combination,  with  a 
commutator  and  a  brush-carrier,  of  a  commutator 
brush  consisting  of  a  series  of  parallel  plates  inclined 
to  the  surface  of  the  commutator  and  having  their  con- 
tact edges  piralle!  to  the  plane  of  rotation  of  the  com- 
mutator or  brush-carrier,  said  plates  being  independ- 
ently pivo^ally  mounted  in  the  carrier,  and  means  for 
pressin?  the  plates  together  and  holding  their  contact 
edges  against  the  commutator, 
447,482.  Electric-Lighting  System.  Barton  B.  Ward, 
New  York,  N.  Y. 

The  invention  relates  to  means  for  maintaining  the 
resistance  practically  equal  and  constant  in  severa 
multiple  arc  branches,  including  translating  devices — 
for  exarap'e,  arc  or  iacandescent  lights. 

447.485.  Telephone  E.\:change  Apparatus.  Franklin  G. 
Beach,  Chicago,  III. 

By  the  use  of  this  invention  in  a  telephone  exchange 
single  lines  can  be  utilized  for  metallic  circuits  without 
the  necessity  of  furnishing  additional  wires  for  the  re- 
turn circuit,  which  ordinarily  and  otherwise  would  be 
essential  to  form  such  single  lines  into  metallic  cir- 
cuits. 

This  system  enables  one  to  group  the  single  lines 
in  such  manner  that  the  subscribers  may  each  be  pro- 
vided with  complete  metallic  circuits  for  talking  with- 
out materially  increasing  the  expense  for  wire  over  and 
above  the  expense  of  single  circuit-lines,  and  at  the 
same  time  the  switch-board  apparatus  is  very  materi- 
ally reduced. 

447.486.  Universal  Joint  for  Incandescent-Lamp  Brack- 
ets. Edwin  C.  Bennett  and  Elisha  C.  Freeze,  Chi- 
cago, III. 

The  claim  reads; 

"The  combination,  in  a  ball-and-socket  joint  pro- 
vided with  an  opening  for  a  pair  of  flexible  conducting 
wires,  of  insulating  material  at  the  portion  thereof 
which  cjmes  against  the  wires,  the  socket  of  said  joint 
being  formed  of  a  cup  and  cap  said  cap  being  adapt- 
ed to  be  screwed  over  the  cup  to  form  nn  adjustable 
frictional  clamp  between  the  ball  and  socket,  and  a 
reversible  frictional  ring  open  on  one  side,  placed  in 
the  cup  and  serving  as  a  bearing  or  seat  for  the  ball 
when  in  position." 

447,494.  Rheostat.  Jeremiah  O'Meara,  New  York, 
N  Y. 

447.495      Turn-Out   and   Crossing  for  Line  Conductors. 
Sidney  H,  Short,  Cleveland,  O. 
We  give  the  first  claim: 

"In  a  two-wire  system  of  line  conductors  for  elec- 
tric railroads,  the  combination  of  the  two  trunk  or 
main  Hae  trolley-wires  with  two  curved  branch  trolley 
wires,  one  of  which  crosses  a  main  wire  and  both  af- 
fording continuous  electric  trolley  contact." 

447  529  Electro  Magnetic  Cut-Out.  Giles  Taintor, 
Worcester,  Mass. 

447,558.  Electrical  Annunciator.  William  E.  Cram, 
Cambridge,   Mass. 

447,569.  Electrical  Transformer.  Rankin  Kennedy, 
Glasgow,  Scotland, 

447,594  Recording  Mechanism  for  Water-Meters. 
Henry  B.  Williams,  Rochester,  N.  V. 

447.626.  Backing  for  Electrotype  or  Stereotype  Shells. 
Jacob  C.  Wolfe,  New  York,  N.  Y. 

447.627.  Backing  for  Electrotype  or  Stereotype  Shells. 
Jacob  C.  Wolfe,  New  York,  N.  Y. 

447,632.  Trolley  for  Electric  Railways.  William  J. 
Cavert,  Albany,  and  William  P.  Wiswall,  West  Troy, 
N.  Y. 

447,676.  Electric  Cut-Out.  George  C.  Gammon,  Paw- 
tucket,  R.*I. 

447,702.     Electrode  for  Electric-Arc    Lamps.     Albert  C. 
Seibold,  Mount  Vernon.  N.  Y. 
The  second  claim  is: 

"In  an  arc  lamp,  the  combination,  with  a  positive 
electrode  or  carbon  of  usual  form,  of  a  negative  elec- 
trode composed  of  a  bar  or  rod  of  suitable  metal  hav- 
ing one  end  entirely  covered  by  a  layer  of  carbon, 
which  is  in  turn  inclosed  by  a  thin  plating  of  copper." 

447,704.  Electric  Motor.  Robert  W.  Traylor,  Richmond, 
Va, 

447,728.  Electric  Snap-Switch.  Gerald  W.  Hart,  Kansas 
City.  Mo. 

447,734.  Electric  Motor.  Emil  B.  Meyrowitz,  Ridgefield, 
N.  J.,  and  Ferdinand  Buchhop,  New  York,  N.  Y. 

447,746.  Electric-Arc  Lamp.  I^uthcr  H.  Buchanan, 
Pasadena,  Cal. 

447,748.  Electrical  Door-Bell  Pull.  Lewis  W.  Cleve- 
land, Portland,  Me, 
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EOOENE  E.  PHllilPS,  Ptesi(ient.  W.  H.  Sawtkb,  Beo'y  and  Electrician.' 

AMERICAIT  ELECTRICAL  WOUKS, 

PROVIDENCE.  R.  I, 

Manufacturers  of  Patent  Finished 

ELECTRIC    LIGHT   WIRE, 

t  Magnet  Wire,  Office  ond  Annunciator  Wire,  Rubber  Covered 
Wire.  Lead  Encased  Wire,  Telephone  and 
Incandescent  Cords. 

FARADAY   CABLES^ 

New_York  Office.  10  Corllandt  Street, 

Insulation  Guaranteed  Wherever  Used,  Aerial,  Underground  or  Submarine. 


Inaletter  fromthe  iN'SPECTORof  the  Boston  Fire  Underwriters*  Union,  under  date  of  March  29, 
1886,  he  says:    "A  Thoroughly  Reliable  and  Desirable  Wire  in  Every  Respect." 

The  rubber  used  in  insiilating  our  wires  and  cables  Is  specially  chemically  prepared,  and  is  guar- 
enteed  to  be  wate'p'oo*.  ani  will  not  deteriorate,  oxidize  or  crack,  and  w  11  reinafn  flexible  in  extreme 
cold  wearh-^rand  not  affected  by  heat.  The  insulation  is  protecled  from  mechanical  injury  by  one  or 
more  braids  and  thewhole  slicked  with  Clark's  Patent  Compound,  which  is  water,  oii,  acid  and  i  o  a 
very  great  es'ent.  fire-proof  Our  tasulation  will  prove  durable  when  all  others  fail.  We  are  prepared 
to  ifnrnlph  siopl©  Wires  of  all  ean2:e3  and  diameter  of  insulation  for  Telegraph,  Telephone  and 
Electric  Lights  from  stock.    Cables  made  to  order. 

EASTERN  ELECTRIC  CABLE  COMPANY, 

eland  63  Hampshire  Street,  Boston,  Mass. 

HBNRT  A.  CLJRK,  General  Manegpr.  HEHBERT  H.  EUSTIS,  Electrician. 


MICA 


AU.  SIZES 

AND 
QUAXITTES 


For  Electrical  Purposes. 

EUGENE  MUNSELL&  00,. 

218  ■Water  St.,  New  York. 


HE  Turner  Brass  Works 
4  LASALLt  Ave 
Chicago. 


5PECWLTIE5 


THB  GROGKER-ITUHEBLER 

PERFECTED  MOTORS, 

Aerj"  slow.spee^l.  full  |»o««t.  iktHt*  r«'y:ii- 
]utioii.  fori^eil  fleldN  l<'t  into  linNi'.  ti^t'lf'-iiiliiit; 
hearincf!'.  Helf-ceiitering  bearings,  all  Hizes. 
both  arc  and  incandescent,  for  all  poncr 
]>nri»OHOH. 

Acknowledged  by  Ihe  Lpadinp  Maniifaclurlnc  ('•iniiianics  In  be 

THE  MOST  PERFECT  MOTOR  MADE. 

Estimates  and  Plans  Furnished  for  Electric  Power  Equipment 
Correspondence  Invited. 

430--432  WEST  14TH  ST.,  NEW  YORK. 


JAMES  LEFFEL  WATER  WHEELS 


Built    by   THE 


JAIVIES  LEFFEL  $c  CO. 


UPRIGHT    AND    HORIZONTAL, 

FOR 

Electric,  Mining  and  Manufacturing 

Easy  workinc  gate«.  High  pcrceutago  and  oven 
f»l)eL-d  at  full  and  part  cait.uity.  EfinaUv  aduptcd  to 
hitih  and  l.nv  Im-iuIh.  Lnru*}  niiml..f  of  «!/.<■«  and 
Htyli -i      S.-ml  r-ir  liiflt-riptivrr  paiui-hLt  tn 

THE  JAMES  LEFFEL  &  CO. 


T   SPRINGFIELD, 
'^  OHIO. 


OR  110   LIBERTY   ST.. 
NEW   YORK   CITY. 


WILLARDL.  CANDEB,   I  n  .,   „       ,. 

H.  DURANTCIIEEVER,  fBaeineea  Manngers. 


F.  CAZENOVE  JONES, 

Manager  of  Factorit-a. 


TJ^n  usrT£misr.ek.TiOTr.A.Xj 


INSULATED  WIRES  and  CABLES, 

BLBGTRIG  LIGHT,  TELEPHONE  AND  TELEGRAPH, 


it-ON'^: 


SriOIAKIM-:       ANI» 
<;ISI)IM)    ll.SK. 


TBA.OE  MARK  1 


■III  \%<  IIKH:      <'lili'ne<>.    I 
I^diiImvIIIit  f^mulin,  .miini*ni)oIlM,  Ht 


Awarded  a  Gold  Medal  at  Iho  Paris  Exposition. 

HfH.K   BIANUFACTUIiKnS   OF 

Candee  Aerial  Wires. 
Manson  Protecting  Tape, 
Okonite  Waterproof  Tape, 

lilnHcliihlii.    IConI(mi.    Mail     ■•'rniiclN4M»,    <'liicliiiia(  |, 
»(.I,«onlM,  KuiiMnNClty,  London,  Mo.  America. 


CEORCE   CUTTER, 

ELECTRIC  SPECIALTIES, 

CUTTER'S  •  •  • 
COMBINATION  • 


333  The  Rookery, 


SHADES. 


•       •       •       • 


"Nothing  Like  a  Gooit  Shade-" 


Have  You  Tried  Them? 


H.H.HIPWELLMFG.CO. 

]\lanufacturers  of 

Electric  Specialties  of  Every  Yarlety. 

TOOLS,  DIES,  ETC., 

202, 204  k  m  Robinson  St.,  AllEGHAM,  PA. 


A  Good  Model  and  Electric  Sbop  foi  Sale. 

Terras  reasonable.     Owner  is  sick  and 
cannot  attend  to  saTne.     Shop  has  a  long 
standing.    AYill  sell  at  invoice  price. 
Address, 
A.  A.  A.,  care  Western  Electrician. 


ELECTRIC 


OUTFIT. 


MASON'S   FAMOUS  BATTERIES. 

MEDAL  AWARDED,  American  In^itute  Exhibition,  1891. 


SEND  FOR  ILLUSTRATED  CATALOGUE  B. 


JAMES  H.  MASON 


118  &   120 

J   Park  Ave. 


Brooklyn,N.Y. 


HENRY  MUTTON, 

UosDlting  and  Conlractiog  Eirclrical  Eogioeer. 

COMPLETE  ELECTRIC  LIGHT 

AND  POWER  PI4ANT8. 

MINING   AND   SPECIAL   MACniNERT. 
M.\NrFAmrRERs"  AGENT. 


^<20-BJI.A 


T7(7-.A.SZZ 


J. C. TEMPLE, 

iFormerlj  of  STOUT,  MILLS  *  TEMPLB), 

i>a\:to»i.  OHIO. 

Hiiranlic  and  Mechanical  Eiineer 

Improvement  of  Water  Powere,  Arranireraent 
of  Power  Plante,  bhafting,  etc.,  for  Klectric  Power 
and  Light.    CONSTRUCTION  SUPERINTENDED. 


PORTABLE   PHOTOMETERS. 

If  you  aie  not  sure  that  your  lamps  are  giving  FULL  CANDLE  POWER  buy  a 

QUEEN  PORTABLE  PHOTOMETER. 

This  Photometer  is  intended  to  ten  lamps  -while  IN  USE.    It  Is  37i.<  inches  long,  and 
r<'i  inches  square,  and  weighs  13  L8S.  COMPLETE  with  tripod. 

NO  CENTRAL  STATION  is  complete  without  one  of  these  photometers. 

It  will  pay  for  Itself  in  a  short  time.     Price  complete,  $30. 

Send  for  Illustrated  Catalogue  I-BG  of  Electrical  Teet  Inatraineiita. 

QUEEN  &  CO.,  PHILADELPHIA. 


CHICAGO  ELECTRIC  MFC.  CO., 

r.*  n".  .Itifknoii  St.,  VhientiiK       ./.  />.  Cliif/liorii,  .lli/r. 

Makers  of  all  kinds  of  ELECTRICAL  APPARATUS. 

FINE  INSTRUMENT  REPAIRS.       DEVELOPfWENT  OF   NEW  INVENTIONS. 

Vulcanite  InanlatlnR  JHaterial  in  Sheets,  Kods,  Tubes,  CVTTOOBDER. 


ELECTRIC 
RAILWAY 


For  All  Systems. 


SUPPLIES 


SEND  FOR  CATALOGUE. 


ELECTRIC    MERCHANDISE    CO., 

11   AI»A;tlS  STKF.KT,  €H11'A<;<». 

W.  B.  MASON,  General  Mnnagev. 


WESTERN    ELECTRICIAN. 


March  14,   1891 


Established  itt  1861. 


E.  BKGGOT, 

IVHOLESALE  AND  RETAIL  DEALER  IN 

ELECTROLIERS, 

COMBINATION 

GAS  AHD  ILICTHIC 

FIXTURES. 

ELECTRIC  AND  GAS  GLOBES, 
SHADES,  Etc.,  Etc., 

171  E.  ADAMS  STREET, 
CHICAGO. 


-BRASOH  STORE- 


2134  Michigan  Avenue. 


EDISON  LAMPS  REDUCED  TO  44  GTS, 


16  CANDLE  POWER   LAMPS. 

Lots  of  25  to  150 ; 44  cents  each. 

Lots  of  150  to  500 " 42  cents  each. 

Lota  of  500. , , 40  cents  each. 

Other  sizes  In  proportion.     All  sizes  in  stock,  with  bases 

to  fit  any  make  of  lamps  or  sockets. 

Full  Line  OKONITE  WIRES  in  Stock.    Safest  and  best  wire  made. 

Full  Line  of  Edison  Sockets  and  Appliances, 

CINCINNATI, 
OHIO. 


STAMDARD  ELECTRICAL  WORKS, 


Pril.  Mftr.  13,  ].^?9. 


THEACME  LINK  BELT 


IS  MADE  ONLY  BV  THE 

Pag-c  Belting  Company,  Concord,  N.  H. 

Bkanciies  :  Boston,  New  York,CIiicago,  Sn.n 
Fiiiiicisco.  AlHo,  iiianufiicturers  of  all  the 
atiiplc  tirades  of  Leather  Belting  and  Lacing. 
Senil  for  Illustrated  Catalogue— a  valuable 
truutiau  oil  belting,  Free. 


URE  ALUMINUM 


Castings,  Ingots,  Sheets,  Rods, 
and  Wire. 


ALUMINUM  BRONZE 


Castings,  Ingots,  Sheets,  Rods  and  Wire. 

SEND  FOR  PKICES. 


THE  CLEVELAND  ALUMINUM  CO,, 

Atwater  Building,  CLEVELAND,  O 


WILSON,  REBENSTOCK  &  CO., 

All  kinds  o£  El«ttric  Work  done  promptly  and  in  a  auperior  manner.  Scientific  and  Experimentfil 
Work,  alBO  Module  of  Meclianical  and  Electrical  Machinery  a  Specialty.  We  also  manufacture 
'I'ealing  Sets  and  all  kinds  of  Fine  Inetrnmenta. 

C5*  Particular  attention  given  to  Winding  Electric  Light  Machinery. 

T^n  TWirnWPnD'iJ'  ^'  ^^-  ^"^o°  ^^^  (leorse  Rehenstock  are  well  known  Electricians  and  Inven- 
lU  111  V  Cli  lUllliji  tora:  aadin  all  caeea  will  a^slat  invcntore  patronlzintr  this  flrni  to  perfect 
\\iii\r  Invpntiojig,  making;  no  charge  for  conBiiltatloDa.    Correapondence  Boliclted. 

'  'iiicAoo  References  :  Charles  l'\  Brown,  Patent  Attorney,  American  Electric  Fence  Co, 

OFFICE  AND  FACTORY,  174  S.  CLARK  ST.,  CHICAGO. 


E 


DISON  GENERAL  ELECTRIC  COMPANY 

Ih  Prepiii-ed  to  Fiirnisli  Estimates  and  to  Close  Contracts  for 

Mining  Machinery 

OK  i:\  I'.icv  i>i':sritirTi4»x. 

ELECTRIC  GENERATORS, 
ELECTRIC  MOTORS, 

ELECTRIC  LOCOMOTIVES, 

ELECTRIC  COAL  CUTTERS, 
ELECTRIC  HOISTS,  ELECTRIC  COAL  DRILLS, 
ELECTRIC  PUMPS,  ELECTRIC  DIAMOND  DRILLS, 
ELECTRIC  FANS,        ELECTRIC   PERCUSSION    DRILLS. 

('iitiaiiliin  DiMtrUd,  itiink  oX  ('oiiininrrn  Itiiildlti^',  Tortmta,  Cim. 

(imitrul  I)l«l,rlct,  lliiillo  Jliillclliic,  cliNiino,  111, 

lOiiKtnni  l)l«trli;l,  KiMkoii  IIuII.Uiik,  Ili'oiicl  SI,.  Nmv  York, 

N.'W  Kiialnnil  l>l»lili-l,  •.'.•|  nii,  SI,,  n.i»l<.ri,  iMiikb, 

I'lullli'  I'linBl  lilHlri.i,  lOrllMim  I'.MihlliiL',   I  I'J  UiihIi  St.,  Snn  Francisco,  Cal. 

I'aillli:  Norllnvi'Bl  lli»l  ri.l,    KIcIbcImi.t  niillillTii;,  .roi'llailll.  Ore. 

Itocky  .MoiiiiLalii  JMsLrlct,  Maaonlc  IJullUiiiy,  Denver,  Colo. 

Houtlioru  Diatrict,  10  Ueculur  Hi,,  Atlanta,  Oa. 


District  Offices; 


Stilwell's  Patent  Live  Steam-Feed  Water  Purifier. 


Removes  all  Impurities. 

Entirely   prevents   SCALE    io   Steam 
Boilers.    Catalogue  on  application. 

STILWELL&BIERGEMFG.GO.I 

DAYTON,  OHIO. 


EMPIRE  CHINA  WORKS, 

144  to  156  GreeiSt.,  Green  Point,  BrooHyn,  E,  I.,  H.  Y. 
HARD  PORCELAIN   ELECTRICAL  SUPPLIES, 

INCLUDING 

S^ritcb.  Baaes.  Cat-Oat  Boxe»,  Cleats,  Circuit  Brealzers, 
Basbliigs,  Knobs  and  other  Insulators. 

The  "body  of  onr  goods  Is  made  non-conductive.  Our  ware  la  the  most 
denae  and  is  coueequently  ihe  moet  non-abeorbent  that  "lan  be  produced, 
being  the  TRUE  HARD  POaCELAIN. 


KARTAVERT 

THE  BEST  SUBSTITUTE  FOR  HARD  RUBBER. 

A  HARD  AND   FLEXIBLE   FIBER. 

IN  SHEETS,   RODS  and  TUBING.     FOR  ALL  ELECTRICAL  PURPOSES  WHERE 
PERFECT  INSULATION  IS  DESIRED.     FATENT  INSUIATING  CLEATS. 

The  -  KartaYsrt  -  Manufacturing  -  Co., 


SUBSCRIBE  FOR  THE 

WESTERN  ELECTRICIAN. 


Cliicago,  MilAvaakee   &  St.  Pan!  R"y. 


Elpctric  Lighted  and  StPam  Heated  Veetibuled 

Train?,  with  Wesiinghouee  Air  Signals,  between 

Chicago,  St.  Paul  and  Mlnneapolie,  daily. 
Electric  Lighted  and  Steam  Heated  VesMbaled 

Trains  between  Chicago,  Council   Bluffs   and 

Omaha,  daily. 
Through  Vestibuled  t-leeping  Cars,  dally,  between 

Chicago,  Batte,  Tacoma,  teattle  and  Portland, 

Ore. 
Solid   Trains   between    Chicago    and   principal 

point  8  in  Northern  Wisconeiu  and  the  Peninsula 

of  Michigan. 
Daily  Trains  between  St.  Panl,  Minneapolis  and 

Kansas  City  via  the  Hedrick  Route. 
Through  Sleeping  Care,  dally,  between  St.  Louis, 

ttt.  Paul  and  Minneapolis. 
The  flneet  Dining  Cars  in  the  World. 
Tne  best  Sleeping  Cars.    Electric  Reading  Lamps 

inBerlhe. 
0,100  miles  of  road  in  lUinoie,  Wisconsin,  North- 
ern    Michlean,     Iowa,     Minnesota,    Mlssonri, 

South  Dakota  and  North  Dakota. 
Everything  Flret-Clflss. 

Firet-ClasB  People  patronize  Firet  Class  Lines. 
Ticket  Agents  everywhere  sell  Tickets  over  the 

Chicago,  Milwaukee  and  St.  Paul  Railway. 


DRY  STEAM 


FrRNlSHED  BT 


SEPAEATOE, 


The  Pond  Separator  is 
gnaranfeed  to  relieve  the 
eteam  of  all  entrained 
water,  and  return  this 
water  to  the  Boiler,  thns 
effecting  a  large  saving  in 
fnel. 

SEND  FOR  CIRCULAR. 


ino;  Coi 


I 

ST.  LOUIS,  CHICAGO 

KANSAS  CIIY.     OMAHA, 
DALLAS,  SEATTLE. 


POND 


ENGINEERING  CO., 


ST.  LOUIS,  CHICAGO, 

KANSAS  CITY, 

OMAHA,  DALLAS,  TEX., 

SEATTLE,  WASH. 

ENGINES,  BOILERS,  ETC.,  FOR  DRIVING  DYNAMOS. 

COMPLETE  STEAM  PLANTS  CONTRACTED  FOR. 

ERECTED  READY  FOR  SERVICE. 

SPBCIAliTIES :— Armington  &  Sims  Engines,  Steel  Boilers,  Standard  Rocking  and  Sheffield 

Grates,  Lowe  Heater,  Hoppes  Purifier,  Pond  Separator,  BlaUe  Pump,  Korting  Injector,  Etc. 

Send  to  the  Nearest  Office  for  Latest  Catalogue. 


=  BYJAJ.  SHULTZ. 


ItShultz  Belting  Coi 


all  leather 

'noironrooorhinge.oldsiyle 

leather  linkano  iron  rdo  belt. 

AND  ROPETRANSMISSiqN  SUPERStOtO,; 


"^H'VUSlii 


b 


YOUR  MONEY. 

BYCOVERING  YOUR  PULLEVS  WITH 

SHULTZ  PATEKT 

LEATHERPULIEV  COVERING. 


Our      , 
'ELTlriGi 

TANNED  ON  Tilt 
SURFACES  ONLY 
INTERIOR  IS 
RAWHIDE.' 

rut  ONL^  PERFLCT  Bl 
MAOF..NO  SL1PP1N6 
OR  LOST  MOTION 


onAi.Tr,tTT.u    :  lol  .'JuiunuT  St.,  notion,  M»K»  ;  ;.»JB  Pearl  St.,  New  York  City. 
HUANtUJis.  I  j,^„  ^  Third  St.,  I'hlladulpLia,  Pa.;  liO  W.  illonroe  St.  (Jhlcaao. 


^AV/HlDElAPElEATriER- 

PieKER  Leather- 
St.  Louis,  Mo. 
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VICTOR  TURBINE  WATER  WHEEL 

The  attention  of  ELECTRIC  COMPANIES  is  called  to  this  CEE-E- 
BRAXED  "WATER  W  HE  El.  as  particularly  adapted  to  their  use, 
on  account  of  its  renia,rkably  t-itea^y  motion,  hicrli  Speed 
and  s'reat  Efficiency,  and  lar^^re  Capacity,  for  its  diameter, 
being  double  the  Power  of  most  wheels  of  same  diameter.  It  is  used  by  a 
number  of  the  leading  electric  companies  with  great  satisfaction.  In  the  econom 
ical  use  of  water  it  is  without  an  an  equal,  producmg  the  highest  p<!r  cent,  of  usu 
fill  effect  ffuaranteed. 

SK^D  FOB  CATALOGUE  AND  PARTICULARS. 

Our  Horizontal' "Victor"  is  highlv  recommended,  as  no  gea.;  are  required, 
and  it  can  be  belted  directly  to  dynamo. 

The  accompanying  engraving  represents  a  pair  of  12-inch  TCCXOK 
XURBII\ES  arranged  on  a  horizontal  shaft  with  Cast-iron  Flume,  Draft 
Tubes,  End  Bearings  for  Shaft,  and  Driving  Pulleys  complete,  all  mounted  upon 
a  substantial  cast-iron  bed  plate.  The  entire  arrangement  is  very  complete  and 
strictly  first-class  in  every  particular.  We  are  now  prepared  to  furnish  Victor 
Turbines,  either  single  or  in  pairs  on  honzontal  shafts,  and  where  the  situation 
admits  of  their  use.  we  recommend  them. 

STILWELL  &  BIERCE  MFG.  CO.,  •  DAYTON,  OHIO. 


GL0BE£«5m'<^^l"S 


CowlesPcreAlumlim, 

|1.25perpouDd.  Qaality  guaranteed  equal 
to  any  on  Ihe  marfeet. 

SLANnpACTURED  BT 

THE  COWLES  ELECTRIC 

Smelting  &  Aluminum  Co. 

liOCKPOBT,  N.  X. 

Also  manufacturers  of  CowIps  Alaminum 
Bronze,  Cowles  Aluminum  Brass,  Cowles 
Silver  Bronze,  Cowles  Silicon  Bronze, 
Cowles  Aluminum  Iron  Ingots  and  Cast- 
ings.    Correspondence  Solicited. 


HARRISON  CONVEYOR 

FOR  HANDLING 

Grain,  Coal,  Tan  Bark,  Seeds,  EtCi 

Will  convey  all  fcinds  of  crain  without  mixing. 
"Will  carry  two  differeni  kinds  of  material  in  op- 
posite direciions  ai  tbe  eanie  time. 
Will  convey  One-Hundred  and  Fifty  Tons  of  Coal 

fer  hour.  Made  of  Wroughclron  and  Steel.  Send  for 
llns.  Catalog.     BORDKN  Oz  SELLECE.  CO., 


Yon  mate  a  mistake  If  yon  don't  buy  Electrical 

SapplieBfrom  F.  &  F.,  Cleveland,  Ohio. 

Nend  for 

the  latest 

"LlBt  of  Bargains 

for  Bell  Hangers" 

and  "rock  bottom  prices"  on 

nedical  Batteries. 

We  nndersell  all. 

Address 

Fletcher  &  Fletcher  Electric  Co.,  Cleveland,  O. 

Mention  thie  paper  If  yoq  want  hnttom  prices. 


WM.  a.  TUBNEB. 


J.  LKSTIB  WOODBREDGE. 


VirOODBRIDGE  &  TURNER^ 

Electrical  Engineers  and  Contractors. 

COUPIiETE  EHIIIPlilBItT  OF  ELECTBIC  SAIIiWAli'l^. 

Steam  Plants  for  Electric  Light  and  Power.  Arc  and  Incandescent  Lights  Installed. 

Designs  and  Estimates  Babmitted. 

47    "nxxLes    ^Bialldlzig,    ^J'e'vc    'Vox-1^. 


Onel5-light  50  volt 
One  25-light  50  Tolt 
One  50-light  50  Tolt 
One75-light  IIOtoU 
OnelOO-lightllOTolt 
One  1 50-light  110  Tolt 
Including  Lamps  and 


Dynamo 
Dynamo 
Dynamo 
Dynamo 
Dynamo 
Dynamo 
Holders . 


I.  W.  COLBURN  &  CO.. 

FITCHBURC,  MASS. 


^3117   Zkileiax'u.faot'ux-ez's   of  X'-ure    Oopjaeir'   ^exupex-ec?.  loir 

Brush  Copper,  Comntator  Bars,  Copper  Wire,  Gear  Pinions,  Trolley  Wheels,  Bearings. 


Ckineral Office  and  Factory,  NORTH  EAST,  PA. 
Fastem  Sslea  Office.  33  Broadway.  NX'W  TORK. 


Western  Sales  Agenta, 
American  Railway  Equipment  CcPboenix  Bids..  CHICAGO,  II.I., 


If  we  understand  the  want  of  Central  Stations  right  now,  it  is, 
E,'EGART)LESS  of  price,  a  Lamp  that  will  producQ  MORE  LIGHT 


&ir^^      and  at  less  cost  per  candle  power. 


CENTRAL  STATION  MEN 


P 


W^JkW^   OUT^'l 


ARE  WE  RIGHT  ? 


The  Sunbeam  Incandescent  Lamp  Company^ 

SOLE  MANUFACTURERS  OF  THE 

STTNBEAM. 

The  Lamp  that  will  actually  EARN  MORE  MONEY  for  you  than  any  other  Lamp  extant. 


SISND   FOR   SAMPLBS. 


805  Chamber  of  Commerce  Bids:.,  CHICAGO. 


SVlll 
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C.  &  C.  ELECTRIC  MOTORS. 


The  only  motors  in  which  the  mag- 
netic  circuit  forms  a  perfect  circle 
around  the  center  of  the  armature 
shaft,  thus  making  the  most  compact 
and  efficient  form  of  machine  that 
can  possibly  be  devised. 


One-eighth  H.  P.  to  fifty  H.  P.  in  Steele. 
Over  10,000  Motors  in  actnal  operation. 


:PA.Kr  ox^Ti'iTs. 


Electric  Blowers  for  Ship  Ventilation. 


Motors  for  Hoist  and 

Mining  Tramways. 


Equipment  ot  Machine  Shops,  Print'* 
ing  Offices,  Factories  and  Entire 
Buildings  with  Electric  Power. 


SEW  ENGLAKD  OFFICE,  63  Oliver  St.,  BOSTOH.      PHIL4DELPBIA  OFFICE,  38  S.  Fonrtli  St.     CfflCAGO  OFFICE,  Phoenix  BnlldlDg. 


C.  8i  C.  ELECTRIC  MOTOR  CO.. 


402  AND  404  GREENWICH  ST., 


The  New  American  Turbine  Water  Wheel. 

PAETIOULAELT  ADAPTED  TO  DEIVUfS 

ELECTRIC  LIGHT  AND  POWER  STATIONS, 

On  account  of  its  high  efficiency  at  all  stages  of  gate,  steadiness  of  motion  and 
easy  working  gate,  the  construction  of  which  makes  it  the  most  sensi- 
tive to  the  action  of  a  governor  of  any  wheel  on  the  market. 


SEND  FOR  CATALOGUE 


Illustrating  various  styles  of  setting 
on  both  vertical  and  horizontal  shaft. 


THE  DAYTON  GLOBE  IRON  WORKS  GO., 

DAYTON,  O. 


SUCCESSORS  TO 

STOCT,  ]UIL,l,S  &  TEHPJLE, 


ST.  LOUIS  ELECTRICAL  SUPPLY  CO., 


403  NORTH  EIGHTH  STREET, 


ST.  LOUIS,  MO. 


Habirshaw,  Safety,  and  E.  K.  Wires;  Poles,  Cross-Arms,  Fins,  Brackets  and  InsulatorSo 
Electric  Railway  and  Electric  Lighting  Supplies  of  all  descriptions. 


SPEAKING  TUBES  AND  WHISTLES. 

Oral,  Electric,  Pneumatic  and  Mechanical 

ANNUNCIATORS  ^t^"  BELLS. 

FlLIi  LISE  ALWAYS  IS  STOCK. 


W.  R.  OSTRANDER  &  CO.,1^ 

21,  23  and  25  Ann  St.,  New  Yorb. 

Factory,  1«1  and   14G3  DeKalb  Ave.,  Brooklyn,  N.  Y. 
^^Send  for  Nkw  Catalooue,  oat  Augnst  I. 

George  P.  Barton, 

LAW  OFFICE, 

225  Dearborn  street,  CHICAGO,    ILL. 

PATENT  AND  TRADE-MARK  CASE«. 


PLAYING   CARDS. 

You  can  obtain  a  pack  of  best 
quality  playing  cards  by  sending 
fifteen  cents  in  postage  to  P.  S. 
EusTis,  Gen'l  Pass.  Agent  C,  B.  & 
Q.  R.  R.,  Chicago,  111. 


ELECTRIC         "^^-  Mclaughlin. 

RAII  WAY  ^*^®^^s*  Experience. 

I  I P  M  T  ^  Pioneer  in  the  Bnsiness. 

DAUICD     Repairs  and  Parta  for  all 
AND  rUWtn.  Sjeteme. 


48,  50  and  BH  NORTH  CI/IHTTON  ST., 

CHICAGO.  ILL. 


To  "Strangers  Within  Our  Gates." 

You  surely  will  not  leave  the  city  without  seeing  the  new  Chamber  of  Commerce 
Building?  No  we  thought  not.  Well,  when  you  drop  in,  don't  stand  down  in  the 
rotunda  and  look  up,  but  come  up  on  the  10th  floor  and  look  down..  It's  easier  and 
gives  you  a  much  better  view  of  this  grand  building.  When  you  get  tired  of  looking 
around  please  call  in  at  1017  and  see  us  awhile.  We  would  like  to  know  you,  also 
where  you  live  and  do  business.  We  keep  these  things  for  future  reference.  We  have 
a  line  of  Electrical  Goods  that  we  are  trying  to  sell,  —  but  we'll  tell  you  all  about  these 
goods  when  you  call. 

NORTHWESTERN  ELECTRICAL  SPECIALTY  COMPANY, 


GEO.  L.  KIRKHAM,  Manager. 


1017  Cbaniber  of  Commerce.  Cliicaeo 


IJEisLEii  System  Lonb  Distance  Series 

INCANDESCENT   ELECTRIC   LIGHTING. 


UNEQUALED  FOR  DISTRIBUTION  OVER  WIDE  AREAS. 


"Awarded  the  Highest  Distinction,  a  Gold  Medal,  by  the  International  Jury 
at  the  Universal  Exposition,  Paris,  1889." 


Specially  adapted  for  Street,  Commercial,  and  General  Illumination  from  Central  Stations.  Plant  may  be  located 
where  power  can  be  secured  cheapest,  even  If  miles  distant  from  the  Lighting  Station.  Safety,  Reliability,  and  Financial 
Success,  fully  demonstrated.  Plan  of  Wiring  the  Simplest.  CUoapPBt  and  most  Efficient.  Strictly  Series.  Noted  for  the 
Brllhancy  and  Beauty  of  the  Light.  Lamps  10  to  100  Candle  Power ;  Lung  Lite  without  Blackening.  Greatest  Production  of 
Candle  Power  per  Ilcirae  Power.     Dynamo  Solf-ContaiDed  and  Perfectly  Automatic. 


Ci 


MKIVn   FOR  CIRCriiAR. 


COKRKIsll'OIVUKSrCB   (!lOI.lCITKD. 


HEISIaZSR  EIiZSCTRIC  LiIGIIT  CO., 


DREXEL  BUILDING, 


PHILADELPHIA,  PA. 
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THE  EVANS  SYSTENIsfDRIVING  DYNAMOS. 


Over  600  sets  of  Cones  in  use,  and  5,000  horse-power  being  transmitted  to  dynamos  by  our  system  of 
friction.  For  information  in  regard  to  Speed  Cones  send  for  catalogue  "T,"  and  for  particulars  of  our 
system  of  Driving  Dynamos  send  for  catalogue  "B."    Address, 

n  EVANS  FRICTION  CONE  CO.,  85  Water  St.,  BOSTON. 


THE  STANDARD  CARBON  CO., 


CLEVELAND, 
OHIO. 

Manufacturers  of  Electpjc  Light  Carbons  and 'Battery  Ittaterial. 


FRANKLIN  S.  CARTER,  ) 

CHAS.  M.  WILKINS,         STradingas 

E.  WARD  WILKINS.  ) 


PARTRICK  &  CARTER  CO., 


MANUFACTURERS  OF  AI.L  KINDS  OF 


Send  your  business  card  and  get  our  Catalogue  and  Trade 

Discount  Sheet^  then  you  will  see  what  ive  make^ 

and  how  low   we  sell  our  goods. 

125  SOUTH  SECOND  STREET,        .         .        PHILADELPHIA,  PA. 


r 


n 


( 


'^V  J^" 


•  T  • 


''r'u 


& 


CABLES  OF  ALL  KINDS 

UNDERGROUND  CONDUCTORS. 

LEAD  COVERED  TELEPHONE  CABLES. 

WEATHERPROOF  AND  UNDERWRITERS'  LINE  WIRE. 

COPPER  AND  BRONZE  TROLLEY  WIRE. 

MAGNET  WIRE. 


MANUFACTURED  BY 

JOHN  A.  ROEBLING'S  SONS  CO., 

"Warelionse,  171  and  173  Lake  St.,  Chicago,  111. 


w  iiiO  X  iiiX^iN      i:^i^ji^\^  X  n.x\^±i\n  • 


iviarcn  14,  1091 


NEW  EDITIONS 


INCANDESCENT  WIRINC  HAND-BOOK 


AND 


DYNAMO  TENDERS'  HAND-BOOK, 


mTH  MOONLIGHT  SCHEDULE  FOR  1891, 


PRICE,  ONE  DOLLAR  EACH. 


Our  Stock  of  all  Other  Electrical  Books  is  Full  and  Complete, 

and  Your  Orders  are  Solicited. 

ELECTRICIAN  PUBLISHINQ  CO.,  6  Lakeside  Building,  CHICAGO. 
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IMMENSE   STOCK!! 
BOTTOM    PRICES!! 


Electrical  Supplies 


-OF  ALL  KINDS." 


THOMSON-HOUSTON 


40S    db    405    SI^]LiE3"S"    SO!"., 


OUR    POIalCY: 


First  Glass  Goods,  Small  Margins  and  Quick  Delivery. 

Grimshaw  White  Core, 
Holmes,  Booth  &  Hayden's  'K.  K." 
Underwriters'  Line  Wire  &  Mapet  Wires. 


FULL  LINE  OF  PORCELAIN  GOODS. 


"ELECTRIC  BLOCK",  siblT/stTeet,  ST.  PADL,  MINN. 
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THE  BUTLER  HARD  RUBBER  CO., 


-POSSESS  SVPKBIOR  ADTANTA«£S  XX  THE  aEANUEACTUBE  OF 


Especially  in  articles  adapted  to  electrical  industries,  having  obtained  the  sole  right  to  manufacture  HAIi.I> 
Sl/BBER  under  the  valuable  Patents  granted  to  WILL  I  AM  KIEL, 

All  operations  of  satving,  ctitting,  turning  and  polishing  our  new  standards  of 

O  U  P  p  ^r  D  ^\  0  A  M  ^\  ^r  1 1  ES  I  M  ^^  Can  "be  performed  with  a  larg-e  reduction  in  the  -wear  and  tear  of  tools,  and  considerable  saving  of  labor. 
'^  ■■  ^  ^  ■  J  ■».  ^^  *^  **  tm  m^  I  \0  h#  I IV  ^i4  Our  new  standards  are  of  a  richer  black  throug-hout.  not  subject  lo  chang-e  in  color,  are  toug-her  and 
more  flexible,  do  not  become  brittle  "with  age,  and  have  been  tested  and  approved  by  the  leading  electrical  companies  of  the  United  States.  In  addition  to  these  ad- 
vantages, w^e  also  oflfer  advantages  in  prices. 

THE  KIEL'S  PATENT  HARD  RUBBER  CELLS  FOR  STORAGE  AND  PRIMARY  BATTERIES 

still  remain  tbe  most  satisfactory  and    cheapest  in  the  market,  nneQualed    for   strensth,  durability,  insnlation  and    resistance    to  acids. 

HARD  RUBBER  GOODS  OF  EVERY  DESCRIPTION  MANUFACTURED. 

Correspondence  solicited  from  all  manufacturers  and  dealers  in  electrical  machinery  and  supplies. 

FOB  SAIiB  B'E  THE  CKKTRAIi  SI>£CTBIC  CO.,  GH1CA«>0. 


Our  Catalogue  of  Hotel  Annunciators^  Bells,  Pushes,  and 
other  house  goods  for  1891  is  now  ready  for  distribution.  We 
shall  take  pleasure  in  mailing  a  copy  of  it  to  all  dealers  in 
Electrical  Supplies,  upon  receipt  of  business  card  giving  address. 

WESTERN  ELECTRIC  COMPANY, 


CHICAGO  and  NEW  YORK. 


Automatic  switch  Co., 

No.  8  KEYSER  BUILDING, 

BALTIMORE,  MD.,  U.S.  A. 

Sole  ManDfactnrers  of  me 


1 


AUTOMATIC  SWITCH. 


The  only  reliable  protector  to  the  Arma- 
ture of  an  Electric  Motor. 

Applicable  to  Constant  Potential  Motors 
of  all  sizes  and  patterns. 

«p.ivi»  vntt  rjt.TAi.oaVK. 


ELECTRIC 
LIGHT 

SUPPLIES 


The  Empire  City  Electric  Co., 

15  and   17  DEY  ST.,  NEW  YORK. 


JOHN  STEPHENSON  CO., 


nill!*^ITEE), 


STREET    CARS 


-FOR- 


ELECTRIC  MOTORS. 


CARS    ADAPTED   TO    ALL    SYSTEMS. 
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TEiADE  MARK. 


Okonite  and  Candee 
Okonite  and  Manson 


(FACSIMILE)  'W.  tr.   TBLEGBAM. 

To   SOUTHERN  ELECTRICAL  SUPPLY   CO. 

823-  Locust    St.-    St.    Louis,    Mo. 
Ship   by   express   nine    thousand    feet   two  naught 
Okonite   feeder    wire   at  once. 

Dallas    Cons.    Trac.    R' y   Co. 
LARGE  STOCK  OF  ELECTRIC  LIGHT  SUPPLIES^  ffliF~  Prompt  Shipments. 


REGULATIDN-DURABILITY- 

km^  SIMPLICITY'SELF-CONTAINED- 


THE  JOHN  T.NQYE  MFC  CO.  BUFFALO.  N.Y. 


FAIRBANKS,IVIORSE  ^  CO., 

St.  Louis,       Chicago,       Kansas  City,       Denver,       Omaha,       St.  Paul, 


HILL 


CI.EVELAND,  O. 


EASTERN   OFFICE. 

18  Cortlandt  St.,      -      NEW  YORK. 

Engineering  Office:  146  Franklin  St., 
BOSTON. 

CHICAGO:         MINNEAPOLIS: 
So.  Canal  St.    305  Kasota  Building. 


W.  N.  HOBART,  President.  L.  O.  MADDUX.  Vice-President  and  Treasurer. 

J.  C.  HOBART,  Secretary.  J.  H.  EICKERSHOFF,  Superintendent. 


THIS  IS  WRONG 


ECONOMY,      SIMPLICITY,      DURABILITY,      SILENCE. 


15  TO  300-HORSE  POWER.    COMPOUND  AND  VALVELESS. 


MOST  PERFECT  REGULATION  EVER  OBTAINED. 

No  Small  Parts  Requiring  Repairs. 
No  Eccentrics.         No  Stuffing  Boxes.        No  Piston  Rods. 
Internal  Friction  a  Minimum. 

All  Parts  Interchangeable. 

The  engine  is  perfectly  balanced  and  self  contained ;  all  wearing  surfaces  are  exceptionally 
large,  making  it  the  most  perfect  high  speed  engine  built. 


THE  TRIUMPH  COMPOUND  ENGINE  CO., 


211,  213,  215  and  217  W.  2nd  St.,  CINCINNATI,  O. 

FRASER  &  CHALMERS.  Agents.  Sail  Lake  Cily.  Utah  ;   Helena,  Mont.         WRITE  FOR  CHAKIGIIB. 

Barnes'  New  Sensitive  Drill 

Speed)  from  0  to  1600  revolutions  without  stopping  the  machine  or  shifting  belts.  '>^ 


This  lu'vv  scnsilive  drill  embodies 
principles  not  found  in  ollitr  tools  of 
its  class,  is  simpler  in  cunslruction 
nndniore  cflt-ctivc  in  opcmlion  than 
any  sensitive  drill  in  the  market. 

The  speed  of  tlie  drill  spindle  can 
be  iitrrvascd  or  tUminisfied  iti- 
slantljff  or  the  motion  rrvrrttc<l 
without  sloppinjj  the  machine  or 
a/i  if  ting  belts. 

More  or  Irsa  driving  potrer 
CBii  be  n]>plied  tn  the  drill  spindle,  as 
the  size  of  the  drill  or  the  nature  of 
the  work  may  demand. 

We  claim  for  this  drill  superiority 
both  in  simplicity  of  construction, 
which  render  ^  it  Ilss  liable  to  derange - 


mciit.  and  in  efTectivcucss  of  opera- 
tion, on  account  of  the  variation  of 
speed  and  power  being  so  completely 
under  the  control  of  the  operator, 
whereby  all  the  adjustments  are  made 
with  the  least  possible  loss  of  time. 
It  is  smooth  and  almost  noiseless  in 
operation,  and  entirely  free  from  the 
vibratory  motion  commonly  fonnd  in 
drills  of  this  class,  where  the  spindle 
is  driven  by  belt. 

Sold  subject  to  trial,  with  single  or 
multiple  spindle.    Send  for  Catalogue. 

W.  F.  &  Jno.  Barnes  Co. 

ROCKFORD,   ILL. 
Address.  No.  T61  Ruby  Street. 


BALL 


»K,''i.'ENG  NE 


Standard. 
Cross  Compound. 
Triple  Expansion. 
Tandem    Compound. 

The  only  GOVERNOR  giving  ABSOLUTE- 
LY the  Same  Speed  under  all  CHANGES 
OF  LOAD  or  BOILER  PRESSURE 


SELLING   AGENTS: 

C.  R.  VINCENT  &  CO., 

15  Cortlandt  Street,  NEW  YORK. 


J.  W.   PARKER. 

38  So.  Fouitli  Street,  PHILADELPHIA,  PA. 


COOLEY  &  VATER, 

224  Washington  Avenue,  MINNEAPOLIS,  MINN. 

W.  B.  PEARSON, 

Room  403  Homo  Insurance  Building,  CHICAGO,  ILL. 

WILLIAM  T.  BONNER, 

618  New  York  Life  Insurance  Building, 
OMAHA,  NEB. 


ENGINES  FOR  ELECTRIC  RAILWAYS  AND  ELECTRIC  LICHTINC. 
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Thomsdn-Homston  Flegtbic  Cil 

TO  THE  OWNERS  OF  WATER  OR  STEAM  POWER: 

LONG  DISTANCE  TRANSMISSION  OF  POWER 

by  Electricity  is  now  successful  and  economical. 
A  greater  efficiency,  both  as  to  first  cost  and  operating  expenses,  is  guaranteed  than 

by  any  other  method  of  power  transmission. 
Electric  power  transmitted  for  any  purpose  and  to  drive  any  class  of  machinery. 


THOMSON-VAN  DEPOELE  ELECTRIC  MINING  CO. 

Manufactures  the  best  apparatus  for  the  application  of  ULECTRICITIT  IN  MINES,  viz.:  Hoists, 
Force  Pumps,  Sinking  Pumps,  Locomotives,  Fans,  Blowers,  Brills,  Prospecting  Drills,  Coal  Cutters,  Light- 
ing Apparatus  with  specially  designed  Insulators,  Cut-Outs,  Lamp  Sockets,  Switches,  and  other  devices. 
We  can  show  machinery  of  every  kind  in  practical  operation. 


Thomson-Van  Dcpocic  Latest  Improved  Electric  Mine  Locomotive.     Less  Height  than  any  Electric  Locomotive  in  Existence.    Applicable  in  any  Mine. 

THOMSON-HOUSTON  GENERATORS  AND  MOTORS 

Oa.xx33.ot  to©  ^Ij^celled  for  JDvLratolllty  £i.xi.ca.  :EI±3Q.ol©M.oy . 


We  will  be  pleased  to  furnish  on  demand  full  information  on  our  electric  appliances  and  make  estimates  for  transmission 
of  power  plants,  and  for  the  equipment  of  mines  with  Electric  Power  and  Lighting  Apparatus. 


COMPLETE  INSTALLATIONS,  OR  ELECTRIC  MACHINERY  ONLY,  FOR  ALL  KINDS  OF  ELECTROLYTIC  WORK,  ESPECIALLY  FOR  THE 

ELECTROLYTIC  -  REFINING  -  OF  -  COPPER. 

Illustrated  and  Descriptive  Circulars  cheerfully  furnished  on  application  at  any  of  the  following 

BOSTON,  CHICAGO,  ST.  PAUL, 
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KNAPP  ELECTRICAL  WORKS 

GENERAL  WESTERN  AGENTS. 


PERKINS  ELEGTRIG  LAMP  GO. 

Lamps  To  Fit  Any  Socket,  Any  Candle  Power, 

Highest  Efficiency. 


GRIMSHAW  WHITE  CORE 

FOR  IHSIDE  AND  UNDERGROUND  USE. 

GfflSHAW  TAPE. 

Weatherproof  and  Bare  Wire. 

SIPPIIES. 


ELECTRIC  LICHT, 

STREET  RAILWAY, 
TELECRAPH  a n 
TELEPHONE 


OUR  NEW  CATALOGUE  FOR  '91  JUST  OUT. 


54  1^  56  FRANKLIN  STREET.     CHICAGO. 
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Socket  Hook. 


Bradner  Adjustable  Lamp 
Hanger. 


Eureka  Bell, 
Iron  Box. 


BUY  THE  BEST, 

For  ELECTRIC  LIGHT  CIRCUITS. 
For  POWER  CIRCUITS. 
For  RAILWAY  FEEDERS. 


Write  for  Quotations  and  Testimonials. 


SHIELD  BRAND 


has  an  unsurpassed  record,  and  should 

be  used  wherever  a  reliable  moistuie- 

proof  insulalion  is  required. 


Bassett  Combination 


Portable   and   Bracket. 


Porcelain  Outdoor  Insulator. 


Wirt  Arc  Lamp  Insulating 
Hook. 


r>i 


(Patented.) 
Chase  Strain  Insulator. 


The  Ellis  Oil  Filter. 


Patented. 
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DOUBLE  CARBON  LAMPS 

Afford    the    Only    Reliable    and    Efficient    Means    for 


ALL  NIGHT  ELECTRIC  LIGHTl. 


All  other  devices  are  crude,  expensive,  and  unsatisfactory. 


HE  wm  wm  mm 

Has  established  its  broad  foundation  patent  for  Double  Carbon  Arc  Lamps, 
Wo.  219,208,  having  won  four  distinct  infringement  suits  in  the  United 
States  Courts,  two  of  them  on  final  hearing,  the  decisions  being  rendered  by 
Judges  G^resham,  Blodgett,  Brown  and  Ricks. 

The  public  is  warned  against  the  use   of  infringing   lamps  or  any  crude 
substitute  for  the  Brush  invention. 


ARC  LIGHTING  APPARATUS, 

ELECTRIC  MOTORS  AND  GENERATORS, 

ALTERNATING  CURRENT  APPARATUS. 
INCANDESCENT  LIGHTING  MACHINES, 

CARDONS  FOR  ARC  LIGHTING, 
ETC,  ETC,  ETC. 

THE  BRUSH  ELECTRIC  CO., 

CDI-ilCD. 
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FORT  WAYNE  ELECTRIC  CO., 

MA5fUFACTUREKS    OF    THE  

Slattery  Induction  and  Wood  Arc  System 


THE  MOST  PERFECT  OF  ANY. 

For  references  as  to  the  merits  of  these  systems,  inquire  of  the  local  companies,  the  operators,  or  the  customers  in 
the  large  cities  of  this  country  ^nrhere  these  systems  are  novr  being  used  almost  exclusively  after  other  systems  have  been 
tried  and  thrown  out.    Philadelphia,  New  Orleans,  Cincinnati,  St.  Louis,  Kansas  City,  Louisville,  Detroit,  etc. 

WE    MAKE   ALL   STANDARD   SIZES   OF 

INCANDESCENT  LAMPS  FOR  THE  ALTERNATING  SYSTEM, 

Also  Arc  Lups  of  Standard  Sizes,  2,000  c.  p.,  1,200  c.  p.  and  800  c.  p, 

and  Factory,  FORT  WAVNE,  ZITD. 


:]5X%..A.ZirOX3:    C3F'1?*X0£I>S: 


NEW  YORK 1  15  Broadway. 

CHICAGO 185  Dearborn  Street. 

PHILADELPHIA 907  Filbert  Street. 

DALLAS,  TEXAS McLeod  Building. 


PITTSBURGH,  PA 533  Wood  Street. 

SAN  FRANCISCO 35  New  Montgomery  Street. 

TORONTO,  CANADA l38King  Street,  W. 

BUFFALO  228  Pearl  Street. 


BAXTER 

MILWir  MOTOK 


SLOW  SPEED. 

NO  INTERMEDIATE  GEARING. 

Gears  Run  in  Oil. 


9 


EXAMINE  INTO  THE  IWERITS  OF  THESE  MOTORS 

IF  A  REDUCTION  IN  REPAIRS  IS 

WORTHY  OF  CONSIDERATION. 


COMPLETE  rp,.:  EQDIPMENTS. 


SLOW 
SPEED 


STATIONARY  MOTORS 


For  ARC  and 
Incandescent  Circuits. 


...o-nH%^<,-,ct^'  BALTIMORE,   MD. 


ELECTEICAl 

Accumulators 

Useful  and  economical  for  all  purposes  to  which 
electricity  is  applicable,  such  as 

Propulsion  and  Lighting  of  Street 
Cars,  Vehicles,  Yachts,  Etc. 

Central  Station  and  Isolated  Light- 
ing. 

Portable  Lighting  or  Power. 

Portable  Electric  Lanterns. 

Electric  Power  for  Motors. 

Portable  Electric  Fans  for  Office, 
Family  and  Sick  Room. 


Only  CltMUl  and  Convenient  Ruttery  for  SurffeoDBi 
DontlHts,  anil  l^rofussional  Men  (Generally. 


MANUFAOTUEED  EXOLUSITELT  UNDEE  THE  PATENTS  OF 
FAURE,  SWAN,  SELLON,  GRISCOM,  and  others. 


COMPLETE  ELECTRIC  LIGHT  AND  POWER  PLANTS. 

THE  ACGUlULATOR  CO., 

44  Broadway,  NEW  YORK. 

PHILADELPHIA  AGENCY:— ELECTRO  DYNAMIC  CO.,  224  Carter^ Street,  Philadelphia,  Pa. 

CHICAGO  AGENCY :— 239  La  Salle  St.  SAN  FRANCISOO :— 220  Sutler  St. 

BOSTON:— HOLTZER-CABOT  ELECTRIC  CO.,  Ill  Arch  Street. 

PROVIDENCE:— SWARTS  &  GANNEH,  Swarts  Building. 


$3  per  Annum. 


EVERY  SATURDAY. 


lO  cents  per  Copy. 
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Ireson's  Self-Adjusting  Leather-Link  Belting. 


Patd.  BTov.  16,  '86. 

Esnectally  adapted  for 
all  Ki»-ctric  i>arpoBes  and' 
other  high-spQpdmachin- 
*  y- 


Sendforlreson's  lUns- 
tiated  Treaties  on  Self- 
Adinating  Leather  Link 
Belting,  famished  gra- 
taltoasly. 


Manf'd  by  CHARLES  L.  IRESON,  97  High  St.,  Boston.  Mass. 


ELECTRICITY  IS  LIFE. 

A.t  least  it  furnishes  a  livelihood  to  those 

Who  Know  a  Good  Thing,  and 

They  Are  the  Buyers  of  Our 


The  Standard  Underground  Gable  Go.,""iCprrro"LTne° 


CHICAeO. 


PITTSBUBCIH. 


STEW  TOKK. 


THE  HOLTZER-CABOT  ELECTRIC  CO., 

MANTJFACTUEERS  OF  AND  DEALERS  IN  ' 

EVERYTHING   ELEGTRIOAL. 

BEND  FOB  S56-PACiB  CATAIiOeCE, 

111  Arch  Street,  BOSTON,  MASS. 

sperm  iPFuriFli-  I  CLOWER  &  HARRIS,  DalHs,  Texa«. 
or^K,i/iL  fluc/.i,.co.  -|  p^^j^  Seilers  Elkctrical  Wokks.  San  Francisco,  CaL 
A  foil  line  of  OQr  niBnnfacture  can  be  found  at  onr  Agencies. 

AGNOLIA 
METAL. 

INDORSED  BY  THE  UNITED  STATES  AND  GERMAN  GOVERNMENTS. 


NEW  YORK  AND  BROOKLYN  BRIDGE,  Brooklyn,  Nov.  7,  1890. 

THE  MAGNOLIA  ANTI-FRIGTION  METAL  CO.,  74  Cortland  Street,  New  York  Olty. 

Gkntlbmen  :— This  certifies  tUst  we  have  had  your  meta!  in  nse  about  six  months  on  the  crank 
pin  of  a  four  hundred  and  fifty  horee  power  Wright  engine;  and  al=o  ae  pacblns  rinea  on  tfie  piston  rod 
of  a  locomotive.    In  both  places  It  bas  given  entire  satiefactlon,  not  caueing  the  least  trouble. 

Yours  very  truly,  Q.  c.  MARTIN,  Chief  Engineer  and  Supt. 


0^\NEER/yv^ 

EQUIPMENT 

COMPANY, 

73  COFtlandt  St.,  Bfeiv  York  City. 

■  CONTRAOTOR8  FOR    - 

STEAM  AND  ELECTRIC  EQUIPMENT 

WATERIAI^S. 

ManufaoturerB'  Representatives. 

Underwood    Cotton    Loather   Beltlnp,    Indurated 

Fibre  Pipe,  Engines,  Boilers,  Pol  e.  Line 

Malerlilt.  Conduits,  Etc  .  Elc. 


[LECIRIcRAiiM  Specialty  Ro. 

50  BROADWAY.  NEW  YORK. 

STREET  RAILWAY  SUPPLIES. 


PAGE  XXVI. 


Insulated  Wires  and  Cables. 

Tbe  ackncn-led^Pd  IStHiKlard  for  durable  and  hlffh  In- 
■nlatlon.  ZtM  merits  proved  by  a  record  of  over  qnartttr 
ofaceatnary.    Adapted  to  all  electrical  parpoNea. 

,  CELEBRATED  KERITE  TAPE  FOR  INSULATING  JOINTS, 

■7 >.  V^^^g^  v  r'  Electric  Light  and  Power.  ALL  SIZES  Aerial  Use, 

(V^  -.  ,i-       '\ )  Telegraph  and  Telephone,  Ipnd  Fnrnsnrl  Wirpa         Subterranean  U«e, 

^4f?IVi~-^  RallJai  and  all  other  Leaa  cncaaea  nirea.        submarine  U«o. 

\J/sO^  '  Branches  of  Signaling,  Concealed  Wiring  In  all  Locations. 

GEORGE  B.  PRESGOTT,  Jr.,  Gen.  Agt.,  16  Dey  St.,  New  York. 

AVestern  Electric  Co.,  Chicago,  III.,  Sole  Agents  for  ilie  AVcsi. 


ALEXANDER,  BARNEY  ^  CHAPIN 

20  CORTLANDT  STREET,  NEW  YORK. 


C3-EIsrii]Ei.A.L  EXjEOTI?.IOJ5i.L  SXJI'I'IjIES 


Best  Substitutes 
lor 


Hard  Rubber 

AND 

Porcelain, 

ALL  COLORS. 


Sole  Asents  for  the  FIBRONE  JIIANUFACTIJBIKK  COIKPAKY. 


THE     ''CHAMPION"     BATTZSRIT. 

Price,  with  Rod  Zinc,  $1.15  per  Cell,  with  Corrugated  Zinc,  $1 .35  per  Cell. 


TiieE.S.GREELEY&CO. 

5  AND  7  DEY  STREET,  NEW  YORK. 

Manufacturers,  importera  and  Dealers  in 

{ Electrical  Supplies 

u  OF  ALL  DESCRIPTION. 

I    Telegraph,  Telephone,  Electric  Light  and 
S  Power    Appliances,   Construction 

1      •  Tools  and  Line  Material. 


•    1  .IJ  •,!  Cli»lll|il<ii 
KaUery. 


(Jarhoii  lli'MiTvoir  iiiiit  <'in 
i>f  f'liitiiiiiliiii  ItulK^ry. 


€orrujrnl,;(l  Zliir  of  CliHfnploii 
lltiitery. 


standard 
Electrical   Measurement 
apparatus. 
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Note  the  Contrast  ! ! 

INCANDESCENT   LIGHTS 


In  Central  Stations  July  1st,  1890. 


Tlioiiison-HoiistflE  System  only. 

2,600 
6,900 

31,950 


GONNECTICOT, 
FLORIDA, 
GEOBBIA, 

TOTAL, 


AipegatG  of  all  other  Systems. 

15,027 
500 
626 

16,153 


Nearly  double  as  many  of  the  Thomson-Houston  System  as  of 

ALL   OTHERS    COMBINED. 


The  figures  referring  to  "total  of  all 
systems,"   taken  from  table  published  in 
August  number  of  "Electrical  Industries," 
for  year  1890,  are  of  undisputed  accuracy. 

Total  of  all 
systems. 

Thomson-Houston  System. 

Number. 

Percentage  to  total  of  all 
Systems. 

Connecticut,      -     -     - 
Florida,         -     -     -     - 
Georgia,        _     -     -     - 

37,477 
3,100 
7,526 

22,450 
2,600 
6,900 

60  per  cent. 
83^  per  cent. 
9 1  i  per  cent. 

THOMSON-HOOSTON  ELECTRIC  CO., 


630  Atlantic  Avenue,  Boston,  Mass. 

Wall  and  Iiloyd  Streets,  Atlanta,  Oa. 

116  Broadway,  New  York  City. 

16  First  Street,  San  Francisco,  Gal. 

831  New  Tork  Life  BuUding,  Kansas  City,  Mo. 


148  Michigan  Avenue,  Chicago,  111. 
406  Sibley  Street,  St.  Paul,  Minn, 
aie  "West  Fourth  Street,  Cincinnati,  O. 
1110  Noble  Street,  Philadelphia,  Pa. 
1333  F  Street,  Washington,  D.  C.     - 
116  North  3d  Street,  St.  Louis,  Mo. 
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Koapp  Electrical  Works. 
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Standard  Eleci.rical  Works. 

Standard  Underground  Cable  Co. 

Wesfern  Electric  Co. 
Cross- Arm  8. 

Central  Electric  Co. 

Electrical  Sapply  Co.,  The, 

Great  Weatern  Electric  Sapply  Co. 

llUoois  Electric  Material  Co. 

Monitor  Electric  Co. 

N.  W.  Thiimeon-HoHSton  Elec.  Co. 

Soatiiem  Electrical  Supply  Co. 

St.  Loals  El''ctrlcal  Supply  Co, 

Weatern  ElectricCo. 
Cat-ontH  and  Hwitdies. 

Alexander.  Barney  &  Chapin. 

Automatic  Switch  Co. 

Central  Electric  Co. 

Electrical  Supply  Co.,  The. 

Empire  City  Electric  Co. 

Fletcher  AFletcher  ElectricCo. 

Great  Western  Electric  Supply  Co. 

Greeley  &  Co.,  Thii  E.  3. 

Uoltzer-rahot  Electric  Co. 

Illinois  Electric  Material  Co. 

Paiele,  H.T. 

Partrlck  &  Cflrter  Co. 

St.  Loais  Electrical  Supply  Co. 

Soathern  Electrical  Sapply  Co. 

Star  Electrix  Co. 

Uulon  Hardware  Co. 

ViiD  NuIb,  C-  S. 

Western  Electric  Co. 
OynamoH. 

lirueh  Electric  Co. 

B«ln  Electric  Mfg.  Co. 

Colbiirn&  Co..I-  W, 

Fort  Wayne  Klectric  Co. 

Hawkey"  Electric  ManufacturlngCo, 

Heisler  Electric  Light  Co. 

National  Electric  Manufacturing  Co. 

SchuykT  ElectricCo. 

Shawhan  Mactilne  Works. 

Thomeon-HouHlon  Electric  Co. 
United  Electric  Tracilon  Co. 

U.  S.  Electric  Lighting  Co. 

Weati^rn  ElectricCo. 
WeetingbouH©  Electric*  Mfg.  Co. 
Electrlral  f nHtromentH. 

Central  Electric  Co. 
Electrlciil  Supply  Co..  The. 

Great  Western  Electric  Sapply  Co. 

Greeley  &  Co.,  The  B.  8. 
Partrlck  &  Carter  Co. 

Queen  A  Co. 

Htiir  Electrix  Co. 

Wfjetern  Electric  Co. 

WflBinn  Rlortrlr.nl  Inftrnmont  Oo. 

rjccti'ltal  Hpecinlties. 

Ciitlnr.  Geo. 
lllpwell  Mfg,  Co.,  H.  II, 
Northwefitorn  Elect.  Specialty  Co. 
Turner  MniFtn  Works. 
Rlcctrlc  ItnllfvavM' 
Detroit  Kl..r(.rlrnl  Worke, 
EdlHOri  Gnrmnil  lOlfctrlc  Co. 
ThMinoon-Houetoii  Electric  Co. 
United  Electric  Traction  Co. 
Wostlnghoubo  Electric  &  Mfg.  Co. 
WoodhrldKO  &  Tornet. 


Eleetroliers    and    Combina- 
tion Fixtures. 

Bageot,  E. 

Electrical  Sapply  Co.,  The. 

Great  Western  Electric  Supply  Co. 

Sawyer-Man  ElectricCo. 

Thomson-Hoaston  Electric  Co. 
Blectro-Platins  Macbines. 

Brush  Electric  Co. 

Colburn&Co-,I.  W. 

Edison  General  Electric  Co. 

Thomson-Hoaston  Electric  Co. 
Bngines,  s^team. 

Ball  Engloe  Co- 

Engineering  Equipment  Co. 

NoyeMfg.  Co.,  Jno,  T. 

Pond  Eaeineering  Co. 

Taylor  Mannfactailng  Co. 

Triumph  Compoand  Eogine  Co. 
Fire  Alarms. 

Electrical  Supply  Co.,  The. 

Knapp  Electrical  Works, 

PartricK  &  Carter  Co. 

Western  Electric  Co. 
Friction  Cones. 

Evans  Friction  Cone  Co. 

Gas  Ijisbtine*  Klectric. 

Cleverly  Electrical  Works. 

Electrical  Supply  Co.,  The. 

Knapp  Electrical  Works. 

Partrlck  &  Carter  Co. 

Western  Electric  Co. 

Wollensak,  J.  F. 
Qnneral  Flectrieal  Snpplies. 

Alexander,  Barney  &  Chapin. 

American  Electrical  Works. 

Aatomatlc  Switch  Co. 

Brueh  Electric  Co. 

Central  Electric  Co. 

Chicago  Electric  Mfg.  Co. 

Cleverly  Electrical  Works. 

Edison  General  Electric  Co. 

Electric  Constrnction  &  Supply  Co, 

Electrical  Supply  Co.,  The. 

Empire  City  Electric  Co. 

Fletcher  &  Fletcher  Electric  Co. 

Great  Weatern  Electric  Supply  Co. 

Greeley  &  Co.,  The  E.  S. 

Holmes,  Booth&  Haydens. 

Holtzer-Cabot  Electric  Co. 

lUiaols  Electric  Material  Co. 

International  Okonite  Co.,  The. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

N.  W-  Thomson-Houston  Elec.  Co. 

Ostrander  &  Co-,W.  R. 

Partrlck  &  Carter  Co. 

Southern  Electrical  Supply  Co. 

Stanley  <fc  Hall. 

Star  Electrix  Co. 

St.  Loais  Electrical  Supply  Co. 

Sfacdard  Electrical  Works. 

Thomson-Hoaston  ElectricCo. 

Union  Hardware  Co, 

VanNuie.C.S. 

Western  Electric  Co. 

Wilson,  RebenPtock  &  Co. 

Wollensak,  J.  F. 
Globps  and  Electrical  diass- 

-ware. 

Baggot,  E. 

Great  Western  Electric  Sapply  Co. 

Phoenix  Glass  Co, 
Hard   Rnbber  for  Electrical 

Purposes. 

Batler  Hard  Rubber  Co. 
Insnlators  and  Insulating; 

Slaterlals. 

Alexander,  Barney  &  Chapin, 

Butler  Hard  Rubber  Co. 

Central  Electric  Co. 

Cutter,  Geo. 

Electric  Merchand'se  Co. 

Electrical  Supply  Co.,  The. 

Empire  City  Ulectrlc  Co. 

Fletcher  &  Fletcher  Electric  Co . 

Great  Western  Electric  Supply  Co. 

Interior  Conduit  A  Insulation  Co. 

International  Okonite  Co.,  The. 

Kartavert  Mtg.  Co. 

Knapp  Elpctrical  Works. 

Laminar  Fibre  Goode  Co. 

Monitor  Electric  Co. 

Mnnseil  &  Co.,  Eugene. 

Partrlck  A  Carter  Co. 

Southern  Electrical  Sapply  Co. 

Standard  Paint  Co. 

St.  Louis  Electrical  Supply  Co. 

Western  ElectricCo. 
InHnlated  iVIres  and  Cables. 

niniroct  Wire, 

American  Electrical  Works. 

Central  Electric  Co. 

Bay'a  Kcrlto  Insulation. 

Eastern  Electric  <'able  Co. 

Edison  General  Electric  Co. 

Electrical  Supply  Co..    The. 

Great  Western  Electric  Supply  Co. 

Holmes,  Booth  &  Haydens. 

Illinois  Elertrlc  Material  Co. 

Interior  Conduit  &  luBulatioD  Co. 

International  Okonite  Co.,  The. 

India  Rnbber  &  Gutta  Percha  Insu- 
latlagCo. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Partrlck  &  Carter  Co. 

Southern  Electrical  Supply  Co. 

St.  Louis  Electrical  Supply  Co. 

Standard  Electrical  Works. 

Standard  Underground  Cable  Co. 

Western  Electric  Co. 

Insurance. 

Electric  M  utual  Insurance  Co. 

Jonrnal  Beorlnes. 

Enreka  Tempered  Copper  Co. 
Magnolia  Antl-Frictlon  Metal  Co. 
Tarner  Braes  Works, 

Lamps,  Incandescent. 

Alexander.  Barney  &  Chapin. 

Bornateln  Elect  ric  Co. 

Brush  Electric  Co, 

Buckeye  Electric  Co. 

Central  ElectricCo. 

Columbia  Incondeacont  Lamp  Co. 

Edison  General  Electric  Co, 

Electrical  Supply  Co.,  Tlie. 

Empire  City  Electric  Co. 

Groat  Western  Electric  Supply  Co. 

Greeley  &Co.,  The  B.  S 

Hoiolor  Electric  Light  Co. 

Knapp  Electrical  Worke. 

Monitor  Electric  Co. 

N.  W.  ThoniHoD-Houeton  Kluc.  Co. 

Hawver-Mftn   Elertrlc  To. 

Soulbern  Eloctrlcal  Supply  Co. 

St.  LuulB  Electrical  Sapply  Co. 


Iiamps,  Incandescent— Contd . 

Sunbeam  Incandescent  Lamp  Co. 
Thomson-Houetou  Electric  Co. 
Western  Electric  Co. 
liBthes  nnd  llachine  Tools. 

Barnes  Co. ,W.  F.  &  John. 
Slagrnet  Wire. 

(See  insulated  wire.) 
aiedtcal  Batteries. 

Fletcher  &  Fletcher  Electric  Co. 

Partrlck  &  Carter  Co. 
aiica. 

Muasell  iS;  Co.,  Eugene. 
Dlininc  A.pparatns,  JEleetrio. 

Bain  Electric  Mf^.  Co. 

Edison  General  Electric  Co. 

Thomson- Houston  Electric  Co. 

Westinghouse  Electric  &  Mfg.  Co. 
motors. 

Bain  Electric  Mfg.  Co. 

Brnsh  Electric  Go. 

Baxter  Electric  Motor  Co. 

Card  Electric  Mot  or  &  Dynamo  Co. 

Connecticut  Motor  <'o 

Crocker-Wheeler  Electric  Motor  Co. 

C.  &  C.  Electric  Motor  Co. 

Detroit  Electrical  Works. 

Edison  General  Electric  Co. 

Elektroc  Manufacturing  Co. 

Hawkeye  Electric  Mfg.  Co. 

Shawhan  Machine  Works. 

Thomson-Houston  Electric  Co. 

U.S.  Electric  Lighting  Co. 

United  Electric  Traction  Co. 

Westinghouae  Electric  &  Mfg.  Co. 
Oils. 

Taussig,  S. 
Oil  Cups  and  Brass  <MOods. 

Powell  Co.,  Wm. 
pBckinff. 

N.  Y.  Belting  &  Packing  Co. 
Pins  and  Brackets. 

Central  Electric  Co. 

Electrical  Supply  Co.,  The. 

Great  Western  Electric  ^upply  Co, 

Illinois  Electric  Material  Co. 

Standard  Electrical  Worke. 

Southern  Electrical  Supply  Co. 

St.  Louis  Electrical  Supply  Co. 

Western  Electric  Co. 
Pnles. 

Brownlee  &  Co. 

Central  Electric  Co. 

Electrical  Supply    Co.,  The. 

Great  Western  Electric  Supply  Co. 

Illinois  Electric  Material  Co. 

Milllken  Bros. 

Wisconsin  Bridge  &  Iron  Co. 
Publishers,  iclectrlcal. 

Electrician  Publishing  Co. 
Push  Buttons- 
Central  Electric  Co. 

Cutter,  Geo- 

Blectrical  Supply  Co.,  The. 

Fletcher  &  Fletcher  ElectricCo. 

Great  Western  Electric  Supply  Co. 

Illinois  Electric  Material  Co. 

Knapp  Electrical  Works. 

Northwestern  Elect.  Specialty  Co. 

Partrlck  &  Carter  Co. 

Standard  Electrical  Works. 

Union  Hardware  Co. 

Weatern  Electric  Co. 
Bail-ways,  Klectric. 

(See  electric  railways.) 
Separntors.  t*team. 

Pond  Engineering  Co. 
Speaklns  Tnbes. 

Central  Electric  Co. 

Electrical  Supply  Co.,  The. 

Knapp  Electrical  Worts. 

Monitor  Electric  Co. 

Ostrander  &  Co.,  W.R. 

Western  Electric  Co. 

Wollensak,  J.  F. 
Speed  Indicators. 

Queen  &  Co. 
Hnpplles,  Electric  Railway. 

Flectrir.  ]\lerchandise  Co. 

Electric  lUilway  Specialty  Co. 
Tapes,  InsnlatlDs:. 

American  Electrical  Worka. 

Central  Electric  Co. 

Eastern  Electric  Cable  Co. 

Edison  General  Electric  Co. 

Electrical  Sapply  Co. ,  The. 

Great  Western  Electric  Supply  Co. 

India  Rubber  &  Gutta  Percha  In- 
Bulutlng  Co. 

International  Okonite  Co.,  The. 

IllInolB  Electric  Material  Co. 

Western  Electilc  Co, 
Telesrrapli  Apparatus. 

Bunnell  Jb  Co.  J.  H. 

Central  Electric  Co, 

Electrical  Supi)ly  Co.,  The. 

Empire  City  Elpctric  Co. 

Great  Western  Electric  Sapply  Co. 

Greeley  &  Co.,  Tho  E.  8. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Partrick  &  Carter  Co. 

Standard  Electrical  Woike. 

Western  Electric  Co. 
Telephones,  Rlectrle. 

Standard  Electrical  Works. 

Western  Electric  Co. 
Test  Instrnments. 

Bain  Electric  Mfg.  Co. 

Central  Electric  Co. 

Electrical  Supply  Co^The. 

Greeley  A  Co.,  The  E.  S. 

Knapp  Electrical  Worke. 

Queen  &  Co. 

Western  Electric  Co. 

Weston  Electrical  Instrument  Co. 
Trucks,  Klcctrle  Car. 

Detroit  Eh.xtriral  Worke, 

Edieon  General  Electric  Co. 

Stephenson  Co.,  Jno. 

ThomHon-Uoiiston  Electric  Oo. 

United  Electric  Traction  Co. 

Wostlnghouso  Electric  &  Mfg.  Co. 
'€nrhlne  IVhecls. 

Unyton  Globe  Iron  Works  Co. 

Hunt  Machine  Co.,  Hodney. 

LeITel  *  Co.,  James, 

Stilwell  &  Blorco  Mfg.  Co. 
Wire,  Bare. 

American  Electrical  Worke. 

Central  Electric  Co. 

Electrical  Suppiv  Co,,  The. 

Hnlnips,  liooih  tte  Uaydona. 

lUlnnlfi  Rlectrio  Mnterlal  Co. 

Knapji  Eloctrlcal  Worka. 

Partrlck  &  Oiirfjtr  Co. 

RoehllnK'fl  Sons  On.,  Jno.  A. 

Weetern  Electric  Oo. 
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CleTrela,rLca.,  OltLio. 

-MANUFACTURERS  OF- 


ELECTRIC  UGHT  CARBONS  Ain>  BATTERY  M ATERIAL. 


Electric  Specialties, 

WE    MAKE 

Electric  Supplies  Under  Contract. 


BERNSTEIN  ELECTRIC  CO. 

INCANDESCENT  LAMPS 

—FOR 

ARG-IMT  CIRCUITS. 


SIMPLE.  RBLIABLB.  DUBABLB. 


The  only  safe  socket  for  series  lamps,  and  the  only 
socket  having  insulating  material  for  the  outside 
parts.    Send  for  Illustrated  Catalogue. 

620  ATLANTIC  AVENUE, 

i30sa?ox>a-,    -     aca-ss. 


INCANDESCENT  LAMPS. 

so    TO    1x0    "VOIjTS. 

TO  FIT  STANDARD  SOCKETS. 


THE  BUCKEYE  ELECTRIC  CO., 

P.O.Box  123,     CLEVELAND,  OHIO. 


WRITE  '=0R  CIRCULAB. 


CHICAGO  OFFICE,  182  Jackson  Street. 


ELECTRIC 
RAILWAY 

For  All  Systems.     O  U  P  P  L I ES 


SEND  FOR  CATALOGUE. 


CROSBY  ORY  OATTERIES 

FOR  OPEX  CIRCUIT  WORK. 

ELECTROMOTIVE  FORCE,  1.55  VOLTS. 
C  URRENT  1  TO  15  AMPERES. 

THE  ONLY  BATTERY  SOLD  SEMI-CHARGED, 

DOES  NOT  WORK  UNTIL  WANTED. 

ONLY  A  SMALL  QUANTITY  OP  PURE  WATER  NECESSARY  TO  CHARGE  IT. 


NEAT. 

CLEAN, 
EFFECTIVE. 

SIMPLE, 
COMPACT. 
PORTABLE. 


RECUPERATES 
QUICKER 

AND 

OFTENER 

THAN 

ANY  OTHER. 

MADE  IN 

ALL 

SHAPES 

AND   BIZES. 


TELEPHONE  FOR  LONG  OR  SHORT  DISTANCE. 

FOR  '^ll^^^^ti'^I^llT^  MEDICAL  USES 

For  Ch-cnlare  and  Price  Lints  apply  to  Principal  Office 

CROSBY  ELECTRIC  CO., 

87  and  S9  l§»oath  Fifth  Avenue,     -       •       XEW  YORK. 


ELECTRIC    MERCHANDISE    CO., 

11  ADAMS  STREET,  CHICAGO. 

"W.  R.  MASON,  General  Manager. 

IHE  HAWKEYE 

ELECTRIC  MFG.  CO., 

DAVENPORT,    -     -     IOWA. 


E3T_rii_3=iE:r=?^  of" 

Complete  Central  Station 


..ia'13 


ISOLATED  PLANTS, 
ARC  AND  INCANDESCENT  APPARATUS. 


OUR  DYNAMOS  are  unsurpassed  by  any  made  for  efficiency, 
automatic  regulation,  and  general  workmanship. 


Licensee  of  the  Renowned  Perkins   Incandescent  Lamps, 

Famous  for  long  life  without  discoloration. 


ELECTRIC    MOTORS    for    Railway   Circuits   and   Central 
Stations;  any  voltage,  highest  efficiency,  all  sizes. 


Prices  Reasonable.  -  Write  us  for  Catalogue  and  Price  List. 
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¥E  HIT  THE  NAIL 

SQUARE  ON   THE   HEAD 

WHEN  WE  REDUCED  THE  PRICE  OF  A  FIRST-CLASS  LAMP  TO 

43CEMTS. 


LIGHTING  SUPPLIES. 


TOOLS  FOR  SPRING  WORK. 

A  Full  Line   In  Stock. 


OUR   IMPROVED   TREE    TRIMMER, 

PRUNING    KNIFE    AND 

SAW    COMBINED. 

Strong  and  Durable. 

HAVE  YOU  SEEN   OUR 

NEW    MAST  ARM? 


TRADE 


RAILWAY  SUPPLIES. 

TROLLEY  WIRE. 

FEEDER  WIRE. 

IRON   POLES. 
STEEL  RAILS. 

TROLLEY    HANGERS. 

PULL-OFF   BRACKETS. 
CURVE  INSULATORS. 

RAIL   BONDS. 
CONSTRUCTION  MATERIAL. 

Estimates  for  Cars  on  Application. 


FIXTURES. 


Q,uite  a  number  of  Central  Sta- 
tions are  taking  advantage  of  the 
inducements  we  are  offering,  and 
thereby  greatly  increasing  their 
earnings. 


Why  of   Course 
We  Can 

Give  you  anything  you  want  in  the  Elec- 
trical line. 


Because  we  have  the  largest  and  most  com- 
plete Stock  in  the  United  States. 


GREAT  WESTERN  ELECTRIC  SUPPLY  CO., 

190  &  193  FIFTH  AVE.,  CHICAGO. 
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"WARD"  ARC  LAMPS 

FOR  DIRECT  CURRENT  INCANDESCENT  CIRCUITS. 


in  use  on  central  station  of  Edison  Electric  Illumi- 
nating Co.,  Brooklyn,  N.  Y, 

of  these  lamps  are  used  in  lighting  the  train  sheds  at  the 
Grand  Central  Station,  New  York  City. 

Thousands  in  Use  all  Over  the  Country. 


SATISFACTION  GUARANTEED 


In  Corresponding  Please  State  Voltage  and  System. 


IMMEDIATE  SHIPMENT  GUARANTEED. 


These  lamps  run  in  two  series  on   circuits  of  100  to  120  volts,  and  are 
wound  to  pass  63^,  8  or  10  amperes,  as  desired. 

The  Qeciric  Construciios  aad  Supply  Co., 

1 8  Cortlandt  Street, 
Established  1881.  NEW  YORK  CITY. 
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ALEXANDER,  BARNEY  &CHAPIN 


TELEPHONE  BUILDING,  20  Cortlandt  St.,  NEW  YORK. 


VOLTMETERS. 


^  A.B.C.l 


AMMETERS. 


ELECTRICAL  SUPPLIES, 


ARC  AND 

INCANDESCENT 

LAMPS. 


THE  MILLIKEN  PATENT 

ELECTRIC  RAILWAY  POLE. 


-MAXrFACTUEED    BT- 


No.  55  lilBBETY  STREET, 
NEW  YORK. 


No.  59  DEABBOBN  STREET, 
CHICAGO. 


standard  Side,  Center  and  "Pnll-Off"  Poles.  Special  Attention 

Given  to  Insolation.    Special  Poles  of  any  Required 

liengib,  or  to  Stand  any  Strain  Hade  to  Order. 


Mopted  by  all  the  Leading  Roads  and  RecomnieDded  by  the  Best  Engineers. 

In  nee  in  the  followlnc  cities:    NE^'ABK,  BCFFAXO,  JEBS£X  CITY 
PATER80X,  TBOV,  PITTBBCR6H,  HAJULTOSf,  O.,  ETC. 

Over  6,000  Ordered  in  the  Last  3  IVIonths, 
ORDERS  FOR  STANDARD  POLES  FILLED  FROM  STOCK. 

WRITE  FOR  PARTICULARS. 


CONSTANT  CURRENT 

(ARC)  MOTOR, 


THE  MOST  ECONOMICAL  ARC  MOTOR 
MANUFAC7URC0. 


No  Belts,    Xo  Cojs  "^^Hiecls,    No  Friction, 
A  Positive  <{uick  Acting:  Governor. 


BOSTON— The  EaBtern  Electiical  Supply  &  Con- 
^traction  Co-,  65  Oliver  St. 

SEW  YORK— Chas.  L.  Eidlitz,  10  E.  23d  St. 

CHICAGO— The  Thos.L.JolHiBoii  Co., 312Dearborn  St. 

MILWAUKEE— Henry  BamieD,  641  Third  St. 

WASHINGTON,  D.  C— J.  Ueo.  Gardner,  1005  H  St. 

ST.  LOriS— Stagl  Blectrical  Engineering  Co.,  312  N. 
Eleventh  St- 

MONTGOMERY,  ALA.— W.  P.  Murphy. 

DETROIT,  MICH.— The  Michigan  Electric  Co.,  212 
and  214  Griewold  St. 

Agents  Wanted  in  all  the  Principal  Cities, 

The  Card  Electric  Motor  &  Dynamo  Co., 

Cor.  Second  and  Plum  Streets.  CINCINNATI,  OHIO. 


BAIN  ELECTRIC  MFC. CO., 

FOREE  BAIN,  President  and  Engineer. 
47  and  49  S.  Jefferson  Street,  CHICAGO. 


DYNAMOS    AND    MOTORS 


1-12  to  500  Horse  Power. 


Highest  Class  in  Efficiency.  Mechanical  Design,  and  General  Utility. 

Experts  in  applying  Electricity  to  New  Uses. 

SEND  FOR  CATAIiOUrK. 


Incandescent  Lamp  Co., 

l9l2--igi4  0liveStreet.  St.  Louis.  Mo.. 

MANUFACTUREBS    OF 

INCANDESCENT  LAMPS. 

Lamps  Made  to  Fit  any  Socket. 


Send  ns  a  trial  order. 


Satisfaction  Gnaranteed. 


LAMINAR  FIBRE 

A  perfect  substitute  for  Hard  Rubber  for  insulating  and 
mechanical  purposes.  Thoroughly  homogeneous,  and 
practically  indestructible.  Furnished  in  sheets  and  tubes 
of  various  lengths  and  thicknesses.  Can  be  cut,  turned 
or  drilled  into  any  desired  shape.  Will  take  a  very  high 
degree  of  polish.  Is  also  a  perfect  bearing  for  light  run- 
ning machinery. 

LAMINAR  FIBRE  GOODS  CO., 

180  Summer  St„  Boston,  Mass. 
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%^^^  EXPERTS    IN    THE    INDUSTRIAL  ^f^ 


APPLICATION  OF  ELECTRICITY. 


OWNERS  AND  MANUFACTURERS  OF  THE 


S 


Rae  Electric  Railway  System 

The  only  system  employing  a  single  Motor,    Noiseless  gearing  connecting  both  axles. 


»Srsajta„ 


New  Standard  Compound  Wound  80,000  Watt  Generator. 

Long  Distance  Power  Transmission.    Electric  Power  Plants  and  Motors. 


SEND  US  DATA  AND  ESTIMATES  WILL  BE  PKOMPTLY  FURNISHED. 


WORKS, 


Cor.  Woodward  and 
Baltimore    Avenues, 


DETROIT,  MICH. 
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CENTRAL  ELECTRIC  CO., 

116  &  118  FRANKLIN  STREET,  CHICABO. 

Connected  by  Private  Wire  with  Postal-Telegraph  Cable  System. 


nlON/^ 


P»«l 


TS.-.DE        I'.'.RK. 

GENERAL  WESTERN  AGENTS 


Okonite  and  Improyed  Candee  Wires, 

AND  ALL  THE  PRODUCTS  OF  THE  OKONITE  COMPANY. 


MANSON 


TAPE 


Is  the  strongest,  cleanest,  and  most  lasting  of  all  insulating  tapes. 


This  insulator  is  universally  commended  by  Railroad  men  as  the  most  practical  and  thorough 

span  wire  insulator  yet  brought  to  their  notice. 

We  have  a  full  line  all  kinds  of  ELECTRICAL  SUPPLIES,  and  have  been 
preparing  during  the  dull  months  for  the  spring  trade. 

SEND  FOR  OUR  NEW  CATALOGUE. 

CENTRAL   ELECTRIC  CO.~ 

116  &  118  Franklin  Street,  CHICAGO. 
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TB.E    ATTZSMTIOIff    OF 

SUPPLY  HOUSES 

Is  invited  to  a  finely  engraved  circular  which 
we  have  just  issued  for  the  especial  use  of  our 
agents. 

Send  your  address  for  copies  in  quantity. 

THE  STAR  ELECTRIX  CO.,i»w.ii«s.,PHIlADELPHIA. 


Electric  Traction  Go. 

ELECTRIC  RAILWAYS. 

STREET  OR  TRUNK  LINES. 

ELEVATED  OR  UNDERGROUND. 


Central  Stations  for  Power  Distribution. 


STATIONARY  MOTORS. 

STORAGE  BATTERIES. 


Executive  Offices:    115  BROADWAY,  NEW  YORK. 

AGENCIES,   926  Drexel  BIdg.,  Philadelphia;  456  Rookery  BIdg.,  Chicago. 
1 1 1  Water  St.,  Pittsburgh,  Pa. 

FACTORY:  JERSEY  CITY,  N.  J 


WHAT  AN  EMINENT  PHYSICIST  SAYS 
OF  THE  AXO  BATTERY. 


UNIVERSITT  OF  mCHIGAN. 


Physics  and  Electric  Engineering. 

ANN  ARBOR,  January  7,  1891. 

THE  LECLANCHE  BATTERY  CO.,  New  York. 

GENTIiEMSN:— The  two  cells  of  the  Axo  pattern  of 
your  battery,  sent  me  for  trial  a  long  time  ago,  have  proved 
to  be  a  most  excellent  type  of  cell.  One  of  them  I  have 
used  for  two  years  and  more  to  furnish  the  main  current  in 
the  Rayleigh  method  of  comparing  E.  M.  F.  of  my  standard 
cells,  and  it  is  still  in  use  for  the  same  purpose.  The  £.  M. 
F.  falls  to  be  sure,  but  only  very  slowly  indeed.  It  is  now 
1,62  true  volts  after  2  years'  service,  and  the  cell  has 
never  had  a  drop  of  liquid  added  to  it  since  it  was  first 
set  up. 

Since  your  two  cells  were  put  into  service  I  have 
employed  a  systematic  plan  of  testing,  and  I  can  testify  to 
the  excellent  qualities  of  the  Axo  battery  from  the  tests 
made.  Very  truly  yours, 

H.  S.  CARHART. 


Automatic  Switch  Co., 

No.  8  KEYSER  BUILDING, 

BALTIMORE,  MD.,  U.  S.  A, 

Sole  MaMfactnrBrs  of  tic 

irrracHi 

AUTOMATIC  SWITCH. 

The  only  reliable  protector  to  the  Arma- 
ture of  an  Electric  Motor. 

Applicable  to  Constant  Potential  Motors 
o{  all  sizes  and  patterns. 

IBESID  FOB  OATALOeVB, 


G.  A.  HARMOUNT, 

MANAGER 

MONITOR  ELECTRIC  CO., 

149     WABASH  AVE.,  CHICAGO,  ILL. 

WHOLESALE  DEALER  IN  GENERAL 

ELECTRICAL  SUPPLIES. 


WKMTEKN  AGEKT  FOR 


ALFRED  F.  MOORE 

(KSTAULISIIKI)  I.S'Jn. , 

ELEGTRIGAL  WIRES  AND  (JABLES. 


1,   .\nmiiu;i:it(ir  aiui  Ollicc  Wims.      hir;itnk!Sco 
furl,  cvrry  Uiii'l  of  Wire  known  ici  tli<!  I^K-cM 
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THE  NATIONAL  TRANSFORMER  SYSTEM 
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CONVERTER  EFFICIENCIES. 
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Transformer  on  Pole  Showing  National  Safety  Fuse  Box. 
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COMPLETE 

CENTRAL  STATION  EQUIPMENTS 

FOR 

LIGHT    OR    POWER 

UIHTBimiTION. 


OUR  APPARATUS  IS  OF  THE 

HIGHEST    EFFICIENCY, 

MECHANICALLY  AND  ELECTRICALLY. 

WK  OCARANTEe  ITS  OPKBATION  AUD 

PROTECT  OUR  CUSTOMERS. 


COMPLETE 

DIRECT   CURRENT   SYSTEM 

FOU 

Xjia-HTinsro-. 


NATIONAL  ELECTRIC  MFC.  CO.,       Eau  Claire,  Wis. 


NEW  YORK,  N.  Y.,      • 
BUFFALO,  N.  Y., 
CINCINNATI,  O., 
WASHINGTON,  D.  C, 
PHILADELPHIA,  PA., 


.A.C3-E3SrTS: 


National  Electric  Mlg.  &  Const.  Co.,  50  Broadway. 

Little,  McDonald  &  Co.,  141  East  Sonoca  SI. 

W.  N.  Gray,  1  2  Chamber  of  Commorco. 

.      L.  N.  Cox,  16  Fillh  St.,  S.  E. 

C.  M.  Blanciiard,  Girard  Building. 

SAN  FRANCISCO,  CAL., 


KANSAS  CITY,  MO., 
ST.  PAUL,  MINN., 
DETROIT,  MICH., 
DENVER,  COLO., 
WINNIPEG,  MAN., 

National  Electric  Development  Co. 


-      Tliomas  Wolfe,  5t5  MalnSt. 

Ilie  Electrical  Engineering  &  Supply  Co. 

-     Commercial  Electric  Co. 

The  Mountain  Electric  Co. 

Simpson- Davis  Electrical  Construction  Co. 


Xii 


WESffiRN    ELECTRICIAN. 


March  St,  iSgi 


Edison  General  Electric  Co., 

Edison  Building,  Broad  Street,  New  York. 


ELECTRIC  LOCOMOTIVE  BIMETAL  MINES. 


Mines  Completely   Equipped   with   an    Electric   Plant  for  Operating  all  kinds  of 

Mining  Machinery. 


ELECTRIC    HOISTS 

OF  ANY  SIZE   UP  TO   150  HORSE  POWER. 


For  Mines, 
Warehouses, 
Docks  and 
Building 
Constrnction. 


Absolntely  Safe, 
Dnrable, 
Compact, 
Easily  Operated, 
Minimum  of  Wear. 


MINE  LIGHTING-ARC  AND  INCANDESCENT. 

Please  address  all  Communications  to  nearest  District  Office. 
MAIN    DISTRICT  OFFICES: 

Canadian  Uintrict,  Itank  of  Commerce  Itldg.,  Toronto,  Can.  I'aici  lie  Coaat  Dist.,  EdiNon  BIdi;.,  1 1 Z  Bnitili  St.,  San  Francisco,  Cal. 

Central  I>iNtrict,  Kialto  Knildinj;,  Cliicaifo,  III.  Paeillc  Northwest  OiHtrict,  FleiNchner  Bids-,  Portland,  Ore. 

Kairrtem  BiHtrict,  KdiNon  Biiildinj;,  Broad  St.,    New  York.  Boeky  Monntain  l»ii>>trict,  IlaNonlc  Bnildin;;,  Denver,  Colo. 

Now  KuKland  BiMtrict,  25  OtiM  Street,  BoMton,  UlaMN.  Sontliern  District,  lU  Decatnr  Street,  Atlanta,  Ga. 
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RAILWAY  DEPARTMENT. 

WESTINGHOUSE  ELECTRIC  AND  MANUFACTURING  CO., 

PITTSBURG,  PA. 

Commercially  successful  street  car  motors  of  to-day,  as  placed  under  the  car  floor, 
must  be  IRON-CLAD. 

Armature  and  fields  should  be  ENCLOSED— not  exposed  to  external  injury. 

Not  only  SHELTERED  above  and  ENCASED  on  the  sides  from  water,  dust  and  grit 
but  thoroughly  SHIELDED  below  by  solid  iron  of  great  strength,  against  stones,  frozen 
earth  or  other  like  obstructions  upon  the  road  bed. 

The  shape  of  this  iron  should  be  CYLINDRICAL,  like  the  turret  of  an  "Ironclad." 

Armature  bearings  should  be  DUST-PROOF.    Moving  parts  readily  ACCESSIBLE. 


SLOW    SPEED    AND    SINGLE    REDUCTION: 

A  motor  with  fields  and  armature  SHELTERED  above,  SHIELDED  below,  ENCLOSED, 
on  the  sides,  DUST-PROOF  and  ACCESSIBLE.  Small  air  gap  and  loss  of  very  few  lines  of 
force,  the  resultant  of  which  is  very  high  eflBciency,  over  90  per  cent. 

Send  for  our  new  Motor  Railway  catalogue. 

Fifty-five  roads  have  ordered  or  are  using  Westinghouse  motors.  Correspondence 
solicited. 


INCANDESCENT 


To  Fit  any  Socket. 


Excelling  all  others  in  Life, 
Maintenance  of  Candle- 
Power  and   Efficiency. 


THE  BEST  IS 


General  Electrical  Supplies 
of  Superior 

Designs  and  Finish. 


LAMPS. 


FROM   8  c.  p.  to  160  c.  p.,  AND 
ANY   VOLTAGE. 


Even   Diffusion 

of  Light  by 

twisted  filament. 


THE  CHEAPEST. 


Send  for  our 

CATALOGUE 

of  August  1,  1890. 


'? 


510-534  West  23d  Street, 

NEW  YORK. 


620  Atlantic  Avenue, 

BOSTON,  MASS. 


217  La  Salle  Street, 

CHICAGO.  ILL. 
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BDREEYDRY  BATTERY 


PATENTED  January,  1890. 


STRONGER  tban  any  open  circuit 
BATTERY  on  the  market. 

B  ETTE  R  than  any  Dry  Battery  yet  prodnced. 

The  most  Compact  and  the  Cheapest.     90c  per  cell.     Discounts  in 
quantities  and  to  the  trade. 


CHICACO;-Central  Electric  Co. 


J.  H.  BUNNELL  &  CO.;t„"Age^.s'  76  Cortlandt  St..  N.Y. 


NO  RING. 

A  SILENT  CALL  IS  A  GOOD  THING  SOMETIMES. 

STANLEY  &^  HALL, 

ELECTRICAL  HOUSE  FDRNISHINGS, 

32  and  34  Frankfort  St.,  NEW  YORK  CITY. 


BELTING  MADE  BY 

GHAS.  A.  SGHIEREN  &  GO, 

New  York,  Chicago,  Boston,  Philadelphia. 

7-i-inch  Double  Belt  (Second  Order)  for  Louis* 

iana  Electric  Light  Co.,  New  Orleans,  La- 
Two  48-incti  Doable  Belts  for  Louisiana  Elec- 
tric Light  Co.,  New  Orleans,  La. 
One54-iiich  Three-P;y  Perforated  Electric  Belt 
for  Tacoma  Railway  &  Motor  Co.,  Tacoma, 
Wash. 
Oue  41-inch  Three-Ply  Electric  Belt  for  Citi- 
zen's Electric  Illuminating  Co.,  Brooklyn, 

Two  30-infh  Three-Ply  Perforated  Electric 
BeltBfor  Gajtier  Steel  Dept.,  Johnstown, 
Pa. 


NEWYORKBELTING&PAGKINGCO 


JOHN  H.  CHEEVER,  Treas.,  15  PARK  ROW,  NEW  YORK. 

Oldest  and  largest  Manufacturers  in  the  United  States  of 

Vulcanized   Rubber  Fabrics 

FOR  MECHANICAL  PURPOSES. 

RUBBER    BELTING    PACKING   AND    HOSE. 


ENDLESS  BELTS 

Particularly  adapted  for  Dynamo  uses; 

made  of  any  width  or  length  to 

order,  at  a  week's  notice. 


SALESROOMS: 

PHILADELPHIA,  308  Chestnut  St, 
BOSTON,  52  Summer  St. 
CHICAGO,  151  Lake  St. 
rjENVER,160M611.  irth  St. 
OHAKLESTON,  160  Meeting  St. 
GRAJJD  RAPIDS,  4  Monroe  St, 
MINNEAPOLIS,  28  South  2nd  St. 
CLEVELAND,  176  Superior  St. 
SAN  FRANCISCO,  17  Main  St. 


SALESROOMS: 

ATLANTA,  16  Decatur  St, 
DETROIT,  1624  Woodward  Ave. 
BALTIMORE,  13  N.  Charles  St. 
BUFFALO,  134-128  Washington  St. 
NEW  ORLEANS,  8-12  N.  Peters  St. 
KANSAS    CITY,  1313  West  12th  Street. 
ST.  LOUIS,  616  Locnst  St. 


ATTKltTl^MT  1 


FOR  ONE  MINUTE,  PLEASE. 

-^  Have    You  Seen  Our 


NEW  CATALOGUE. 


Just  Issued? 


If  not,  write  for  it,  we  will  send  you  one  gratis. 

THE  ILLINOIS  ELECTRIC  MATERIAL  CO..  341  Rookery  Bidg  CHICAGO. 

THE  ONLY  COLD  MEDAL  AND  DIPLOMA 

AWABDEO  FOB  A  SYISTEM  OF 

INTERIOR  I  UNDERGROUND  CONDUITS 

At  tie  1890  Exposition  ol  tlie  lassacliiiSBtls  CMritaWe  iBcliaiilcs'  Assoclatloi, 

^VAS  GIVEN  THE 

interior  Conduit  and  Insulation  Company, 

16  and  18  BBOAD  ST.,      ■      -      ■      NEW  YORK. 


CEDAR,  OCTAGONAL,  PINE  AND  STEEL. 

1  f  you  arc  in  want  of  poles  of  any  kind,  it  would  pay 
you  to  write  for  our  prices,  before  ordering. 

BROWNLEE  &  CO.,  "mVc^' 


PAISTE  CHINA  SWITCHES, 

5  and  10  AMP.  CAPACITY, 


FINE  EESIDENOE  INSTALLATIONS. 

To  see  Them  is  to  Like  Tliem. 

Tinted  to  match  all  Wall  Papers. 

CHEAP,  ARTISTIC,  HANDSOME. 

r»,Oor)  In  Block  roady  to  ebip,  more  on  llie  water 
fresh  from  Kiiroiio. 
AHk  your  supply  man  about  them. 


H.  T.  PAISTE, 

1201  Market  St.,  PHILADELPHIA,  Pa. 


Yon  Will  Oblige 


Both  Advertiser  and  Publisher 
by  mentioning  the  WESTERN 
ELECTRICIAN  when  writing 
to  advertisers. 


-'F^H- 


PUSH-BUTTON 


TORRINGTON,  CONN., 

AND 

95  CHAMBERS  STREET.  NEW  YORK. 


GET  THE  BEST! 


P.'B.i 


INSULATING  COMPOUNDS, 
ARMATURE  VARNISH, 
INSULATING  TAPE, 
NSULATING  PAPERS, 
MANUFACTURED  ONLY  BY 


The  Standard  Paint  Co., 

NEW  YORK.  N.Y. 


RALPH  L.  SHAINWALD 

President. 
59  MAIDEN  LANE. 


EVERY    SATURDAY. 
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Foree  Bain. 

No  inventor  is  better  known  in  electrical  cir- 
cles in  Chicago  than  Foree  Bain,  president  of 
the  Bain  Electric  Manufacturing  company. 
The  records  of  the  Patent  Ofifice  indicate  how 
assiduously  and  how  successfully  he  has  applied 
himself  to  the  study  of  electrical  problems. 
Above  all,  Mr.  Bain  is  practical;  no  one  who 
has  met  him  has  failed  to  be  impressed  with 
that  fact.  As  an  inventor  he  has  worked  to 
secure  results  which  could  be  utilized  to  accom- 
plish an  immediate  purpose.  Mr.  Bain  has  oc- 
cupied a  unique  position  in  Chicago.  An  inde- 
pendent electrical  engineer,  he  has  operated 
individually  an  extensive  shop  devoted  exclu- 
sively to  electrical  work,  to  which  in- 
ventors with  electrical  ideas  applied 
for  assistance.  The  number  of  vague 
plans  which  Mr.  Bain  has  developed  is 
legion. 

Personally  Mr.  Bain  is  popular  with 
the  electrical  fraternity;  it  would  be 
hard  to  point  to  a  member  of  the  craft 
whose  good  nature  was  more  uniform, 
whose  courtesy  was  more  thoughtful, 
or  whose  kindly  regard  for  his  fellow 
man  was  more  pronounced. 

Mr.  Bain  was  born  in  La  Grange, 
Oldham  county,  Kentucky,  in  1853.  He 
is  a  direct  descendant  of  the  Scotch 
electrician  of  telegraph  fame,  Alexan- 
der Bain,  whose  logic  and  moral  science 
are  standard  works.  Mr.  Bain  has  come 
honestly  by  his  reputation  as  an  elec- 
trical engineer.  When  15  years  of  age 
he  was  in  charge  of  a  telegraph  station. 
In  1878  he  was  appointed  manager  of 
the  electrical  work  in  an  extensive 
electrical  manufactory  in  Cincinnati. 
For  several  years  he  remained  in  that 
position,  developing  an  electric  lighting 
system. 

In  1881  Mr.  Bain  came  to  Chicago 
to  exploit  his  electric  lighting  system. 
He  formed  a  company  with  Captain  E. 
A.  Goodrich  of  the  Goodrich  Transpor- 
tation company,  and  the  corporation 
organized  a  large  manufacturing  estab- 
lishment. The  death  of  Mr.  Goodrich 
necessitated  the  close  of  the  factory. 

Mr.  Bain  then  organized  an  establish- 
ment of  his  own,  and  has  since  done  an 
extensive  business.  He  was  a  pioneer 
in  the  application  of  electric  motors  to 
mining  work,  and  in  this  field  has  made 
a  number  of  valuable  inventions.  He 
has  designed  a  number  of  motors  and 
generators  especially  adapted  for  this  class  of 
work.  Mr.  Bain  has  devoted  himself  to  no 
single  department  of  electrical  engineering. 
In  his  shop  have  been  developed  devices  and 
appliances  designed  for  all  branches  of  elec- 
trical work. 

When  the  street  car  company  operating  the 
lines  in  Minneapolis  and  St.  I'aul  decided  to 
operate  its  cars  by  electric  motors,  Mr.  Bain 
was  secured  as  consulting  engineer.  He  has 
devoted  a  great  deal  of  time  to  working  out 
problems  connected  with  the  construction  work. 
Many  departures  from  methods  ordinarily  fol- 
lowed were  suggested  by  Mr.  liain,  and  were 
adopted  by  the  company.  These  innovations 
have  since  been  found  to  contribute  in  no  small 
degree  to  the  successful  operation  of  the  road. 
In  all  conditions  of  working  the  lines  in  the 
twin  cities  have  proved  satisfactory.  The  offi- 
cials of  the  company  say  the  extraordinary  care 
which  was  exercised   during  the   construction 


period  affords  an  adequate  reason  for  the  fact 
that  they  have  had  little  or  no  trouble  in  the 
operation  of  the  system.  That  the  work 
was  done  in  such  a  substantial  and  thor- 
ough manner  was  due  to  the  fact  that  a  great 
part  of  it  was  done  under  Mr.  Bain's  supervis- 
ion, and  that  it  embodies  a  great  many  of  his 
ideas. 


Electrical  Section  of  the  World's  Fair. 

Prof.  Barrett  has  decided  to  make  the  his- 
torical portion  of  the  electrical  department  of 
the  World's  Columbian  Exposition  one  of  the 
most  attractive  features  of  the  Fair.  He  will 
endeavor  to  secure  a  complete  line  of   devices 


r  OREE   iiAIN. 

in  all  branches  of  the  art,  illustrating  the  grad- 
ual development  down  to  the  present  time. 
This  will  be  of  special  interest  to  students  and 
to  the  public  generally,  and  it  will  not  be  with- 
out value  to  the  manufacturing  companies,  as 
it  will  give  the  public  some  idea  of  the  patience 
and  toil  required  of  the  pioneers  and  of  the 
great  expenditure  of  money  that  was  necessary 
in  the  development  of  the  several  branches  of 
electrical  industries.  All  who  are  interested  in 
electrical  pursuits  will  no  doubt  gladly  assist 
the  chief  of  the  electrical  department  in  his 
labors,  as  all  will  feel  a  personal  pride  and  grati- 
fication in  displaying  the  wonderful  advances 
that  have  been  made  in  the  application  of 
electricity  to  commercial  uses. 

Prof.  Barrett  has  already  opened  corres- 
pondence with  many  of  the  "old  timers"  with 
a  view  of  securing  data  and  models  which  will 
be  appropriate  for  the  exhibition.  The  cele- 
bration at   Washington    next  month  will  afford 


him  an  excellent  opportunity  to  present  his 
views  to  the  inventors  who  will  assemble  there 
to  commemorate  the  beginning  of  the  second 
century  of  the  American  patent  system.  Fur- 
thermore, an  effort  will  be  made  to  secure  for  the 
exhibition  many  interesting  models  now  hidden 
in  obscure  corners  in  the  patent  department 
which  will  illustrate  the  ideas  of  the  early  in- 
ventors of  electrical  devices. 

Electrical  societies  throughout  the  country 
will  be  interested  in  this  cause.  Much  assist- 
ance is  expected  from  this  quarter.  They 
should  certainly  take  a  special  interest  in  this 
department,  and  ought  to  facilitate  the  work  of 
the  electrical  bureau. 

English  electrical  engineers  are  evi- 
dently much  interested  in  the  prepara- 
tions of  the  electrical  section  of  the 
AVorld's  Columbian  Exposition.  The 
London  Electrician  reproduces  from  the 
Western  Electrici.\n  an  abstract  of 
the  report  of  the  committee  of  the 
Chicago  Electric  club  relative  to  the 
lighting  of  the  buildings  and  grounds 
of  the  Exposition.  The  same  exchange 
comments  as  follows  editorially:  "The 
report  of  the  committee  appointed  to 
make  recommendations  with  regard  to 
the  electric  lighting  of  the  proposed 
Chicago  exhibition,  an  abstract  of 
which  will  be  found  in  another  column, 
contains  some  figures  of  interest.  The 
complete  publicity  which  ought  to  be 
given  in  the  details  of  exhibition  light- 
ing should  afford  much  useful  informa- 
tion as  to  the  economy  of  various  meth- 
ods of  illumination.  Unfortunately  for 
us  in  this  country,  it  is  suggested  that 
the  tower  system,  which  has  often  been 
tried  and  is  far  from  popular,  should 
again  be  used.  We  say  unfortunately, 
because  the  experience  gained  with  this 
mode  of  lighting  in  the  clear  air  of  Chi- 
cago can  be  of  little  service  to  an  Eng- 
lish engineer,  particularly  to  one  who 
has  to  provide  for  the  lighting  of  Lon- 
don. When  the  sun  itself  cannot  suc- 
ceed in  penetrating  our  fogs  for  days 
together,  it  is  unadvisable  to  place  a 
lamp  more  than  eighteen  feet  from  the 
ground.  But  it  is  not  proposed,  in  the 
present  case,  to  erect  the  enormous 
structures  that  have  been  frequently  de- 
signed and  occasionally  tried  in  Amer- 
ica, the  height  of  seventy-five  feet  being 
suggested  as  the  best  elevation." 

Referring  to  another  point  in  the  re- 
port the  Electrician  says:  "The  report  of  the 
committee  asserts,  as  if  it  were  a  well-known 
Chicago  fact,  that  for  the  best  effect,  the  height 
of  the  lamp  should  be  seven-tenths  of  the  radius 
of  the  area  to  be  illuminated  by  it.  The  study 
of  the  distribution  of  illumination  has  been  very 
much  neglected,  and  the  literature  of  the  sub- 
ject is  very  meager,  but  we  cannot  admit  that 
there  is  any  best  ratio  between  the  height  of  a 
lamp  and  the  radius  of  the  area  which  it  lights. 
The  closer  the  lamps  are  placed  the  more  uni- 
form is  the  illumination,  and  the  greater  will 
be  the  expense." 

Frederick  Sargent,  whose  appointment  as 
consulting  electrician  to  the  chief  of  construc- 
tion of  the  World's  Columbian  Exposition  was 
announced  in  the  Western  Electrician  last 
week,  has  entered  upon  the  discharge  of  his 
new  duties.  Hereafter  Mr.  Sargent  may  be 
found  in  the  office  of  Mr.  Burnham,  in  the 
Rookery  building. 
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On  Tuesday  the  headquarters  of  the  elec- 
trical department  of  the  World's  Columbian 
Exposition  were  established  at  rooms  501  and 
503  Rand-McNally  building,  and  here  the  sec- 
retary will  hereafter  be  found.  Mr.  Hornsby 
will  be  happy  to  impart  information  about  the 
department  at  any  time. 

Prof.  Barrett  will  endeavor  to  have  a  confer- 
ence  with  the  representatives  of   the   leading 


is  difficult.  If  an  armature  without  polar 
projections  be  used  it  is  not  easy  to 
obtain  the  necessary  strength  of  field,  mainly 
in  consequence  of  the  comparatively  great 
leakage  of  the  lines  of  force  from  pole  to  pole. 
If,  on  the  contrary,  an  armature  core  formed 
with  polar  projections  be  employed  it  is  evident 
that  a  limit  is  soon  reached  at  which  the  iron  is 
not  economically   utilized.     To   obviate   these 
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electric  companies  of  the  country  at  an  early 
day,  with  a  view  of  obtaining  their  ideas  on  the 
question  of  exhibits.  His  own  views  were  ex- 
pressed in  the  paper  prepared  by  him  for  the 
National  Electric  Light  association  last  sum- 
mer. 

It  is  expected  that  the  blue  prints  of  the 
floor  plans  for  the  electrical  buildings  will  be 
ready  in  two  or  three  weeks.  Then  the  depart- 
ment can  begin  to  consider  applications  for 
space. 

A  new  classification  of  the  exhibits  in  the 
electrical  department  will  be  shortly  presented 
to  Director-General  Davis.  Should  it  meet  Mr. 
Davis'  approval,  the  list  will  be  issued  in  pam- 
phlet form  for  distribution. 

It  is  estimated  that  the  electrical  building 
will  cost  $650,000.  It  will  cover  about  five  and 
one-half  acres,  and  the  style  of  architecture 
will  be  French  renaissance. 


Tesla's     Improvements    in    Alternating 
Current  Generators. 

The  alternating  current  dynamos  generally 
used  at  the  present  time  do  not  deliver  current 
at  a  high  rate  of  alternation.     Recognizing  that 
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and  other  diiBculties  the  form  of  machine  illus- 
trated in  Fig.  I  was  devised. 

Referring  to  the  cut  A  designates  two  cylin- 
drical castings  provided  with  bracket  arms  for 
the  armature  shaft.  The  conductor  in  which 
the  currents  are  induced  is  constructed  in  the 
following  manner:  An  annular  plate  of  copper 
D  is  taken  and  radial  slots  are  cut  in  it  from 
one  edge  nearly  through  to  the  other,  beginning 
alternately  from  opposite  edges.  In  this  way  a 
continuous  zigzag  conductor  is  formed.  To 
the  inner  edge  of  this  plate  are  secured  two 
rings  iV"  of  non-magnetic  metal,  which  are  insu- 
lated from  the  copper  conductor,  but  held 
firmly  to  it  by  means  of  bolts  P.  Within  the 
rings  N  is  placed  an  annular  coil.  This  coil 
energizes  the  field  magnet.  The  conductor  D 
and  the  parts  attached  are  supported  by  means 
of  the  cylindrical  shells  A,  which  are  brought 
together  and  clamped  by  bolts  to  the  outer 
edge  of  the  conductor  D.  The  conductor  D  is 
also  insulated  from  the  shell  A. 

The  core  for  the  field-magnet  is  built  up  of 
two  circular  parts  BE,  formed  with  annular 
grooves  P,  which,  when  the  two  parts  are 
brought  together,  form  a  space  for  the  recep- 
tion of  the  energizing  coil.     The  hubs   of  the 


lamps.  With  this  end  in  view  the  generator,  as 
in  the  case  of  the  one  just  described,  was  de- 
signed to  deliver  current  at  a  high  rate  of  alter- 
nation. The  construction  of  the  machine  will 
be  easily  understood.  Fig.  3  is  an  enlarged 
side  view  and  a  vertical  section  of  a  portion  of 
the  machine.  There  is  also  shown  in  the  figure 
a  section  of  the  stationary  field  magnets  and 
the  method  of  winding.  In  Fig.  3  is  shown  the 
armature  core,  consisting  of  a  winding  of  fine 
annealed  iron  wire.  By  this  design  of  machine, 
Mr.  Tesla  states,  10,000  or  11,000  alternations 
of  current  per  second  may  be  secured,  and  if 
this  current  be  applied  to  arc  lamps,  the  sound 
produced  by  or  in  the  arc  becomes  practically 
inaudible. 


Electric  Lights   in  Tunnels. 

The  recent  tunnel  catastrophe  in  New  York 
city  has  attracted  general  attention  to  the 
question  of  illumination.  It  is  conceded  that 
with  the  development  of  a  system  for  lighting 
these  tunnels  by  electricity,  much  of  the  danger 
will  be  removed.  The  Railway  Gazette  pub- 
lishes a  communication,  presenting  the  follow- 
ing plan  and  accompanying   illustration:    Let 
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the  space  between  H  11  and  -ST  86  represent  a 
block  section,  say  three-quarters  of  a  mile  long; 
/?  72  and  D  86  are  the  respective  distant  sig- 
nals. The  small  circles  represent  incandescent 
electric  lights  fastened  to  the  side  of  the  tunnel 
in  such  a  way  as  to  hang  within  two  feet  of  the 
cab  window.  These  are  to  form  a  signal  sys- 
tem auxiliary  to  and  interlocked  with  the  exist- 
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for  a  number  of  reasons  there  would  be  an  ad- 
vantage in  employing  generators  capable  of  pro- 
ducing a  very  great  number  of  alternations  per 
second,  Nikola  Tesla  of  New  York  has  designed 
the  two  types  of  machines  illustrated  in  the 
cuts. 
These  dynamos  are  to  deliver  current  at  a 
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rate  of   say    10,000   or    more   alternations  per 
second. 

To  produce  such  a  high  rate  of  alternation  it 
is  necessary  to  construct  a  machine  with  a  great 
number  of  poles;  but  such  construction,  on 
this    account,     where    efficiency    is    desired, 
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cores  ££  fit  closely  against  one  another,  while 
the  flanges  which  form  the  polar  faces  are  re- 
duced somewhat  in  thickness  to  make  room  for 
the  conductor  X>,  and  are  serrated  on  their  faces 
so  as  to  provide  polar  projections.  The  two 
parts  of  the  core  are  mounted  on  the  shaft  and 
are  bound  together  by  bolts.  Since  the  core  on 
one  side  is  of  opposite  polarity  to  the  part 
facing  it,  all  the  points  or  projections  of  one 
polar  face  will  be  of  opposite  polarity  to  those 
of  the  other  face.  "Therefore,  although  the 
space  between  any  two  adjacent  points  on  the 
same  face  may  be  extremely  small,  there  will  be 
no  leakage  of  the  magnetic  lines  between  any 
two  points  of  the  same  name;  but  the  lines  of 
force  will  pass  across  from  one  set  of  points  to 
the  other.  This  construction  it  is  asserted 
obviates  to  a  great  degree  the  distortion  of  the 
magnetic  lines  by  the  action  of  the  current  in 
the  conductor  £>.  It  will  be  observed  the  cur- 
rent will  flow  from  the  center  toward  the  periph- 
ery in  one  set  of  radial  parts  and  in  the 
opposite  direction  in  the  adjacent  parts. 

The  core,  when  rotated,  generates  in  the  con- 
ductor D  an  alternating  current.  It  will  be 
observed  that  from  the  nature  of  the  construc- 
tion described  that  this  machine  is  capable  of 
producing  an  alternating  current  of  an  enor- 
mously high  rate  of  alternations. 

In  Fig.  2  a  machine  is  represented  which  was 
designed  by  Mr.  Tesla  for  the  special  purpose 
of  supplying  alternating  current  arc  lamps.  In 
constructing  this  generator  the  chief  object  was 
to  render  inaudible  the  sound  emitted  by  the 


ing  block  system.  These  signals,  placed  200 
feet  apart,  are  all  to  be  used  as  cautionary  sig- 
nals, and  the  series  for  each  block  extends  from 
Z>  to  £>.  When  lighted  by  a  current  sent  from 
the  cabin,  they  indicate  that  the  track  is  clear 
to  the  next  distant  signal.  A  lamp  not  lighted 
is  a  signal  to  immediately  bring  the  speed  of  a 
train  under  control. 

In  practice  this  system  will  work  as  follows: 
The  operator  at  .ff  72  pulls  off  his  home  sig- 
nal; this  permits  him  to  pull  off  his  distant  sig- 
nal, and  unlocks  the  lever  by  which  he  can  close 
the  electric  circuit  to  all  the  lights  from  D  72 
to  D  86.  Beyond  D  86  he  has  no  control 
over  the  lights.  After  the  train  has  passed  a 
light,  he  shuts  off  the  current  from  that  particu- 
lar light.  If  deemed  desirable,  track  levers 
may  be  located  along  the  line,  as  at  T'  T  T, 
to  enable  him  to  do  this  promptly;  though 
the  ordinary  procedure  of  putting  V  72 
and  Jif  72  to  danger  immediately  after  the  pas- 
sage of  a  train,  will  enable  him  to  unerringly 
extinguish  enough  lights  to  preclude  the  possi- 
bility of  wrongfully  encouraging  any  following 
engineer.  The  putting  of  /?  72  to  danger  may 
be  made  to  automatically  withdraw  the  current 
from  three  or  four  lights  nearest  to  it. 


Complete  Convention  Report. 

The  Wr.s  1  ERN  Elixi  kician,  in  ils  issue  of  I'eb.  2Sth, 
publislies  a  full  .inU  complete  report  of  the  electrieal  con- 
vention lield  at  Trovidence,  R.  1.  Its  table  of  the  "Com- 
parison of  Keononiy  in  the  Generation  of  Tower,"  is  very 
instructive  to  all  interested  in  this  economic  iiuestioo. — 
/■'h;nfrt-iii/  tjr/t/  A/iniii^  Record,  New  York  City. 
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Chicago  City  Electric  Plant,  Fourteenth 
Street  and  Indiana  Avenue. 

Another  arc  light  station  in  Chicago's  system 
of  street  lighting  is  finished,  and  the  "South- 
siders"  are  now  beginning  to  appreciate  fully  the 
difference  between  dim  gas  jets  and  an  arc  lamp. 

The  new  plant  is  located  at  the  corner  of 
Indiana  avenue  and  Fourteenth  street.  The 
building  is  of  pressed  brick  and  stone  and  is 
two  stories  in  height.  It  was  designed  to  con- 
tain a  sufficient  number  of  machines  to  supply 
ultimately  850  arc  lights.  At  the  present  time 
191  2,000-candle  power  lamps,  located  on  the 
streets  of  the  South  Side,  are  operated  from 
the  Fourteenth  street  plant,  but  there  are  113 
additional  lamps  used  in  the  same  district, 
which  are  supplied  temporarily  from  the  Throop 
street  station  on  the  West  Side, 

The  territory  lighted  from  Fourteenth  street 
station  is  as  follows:  All  that  part  of  the  South 
Side  north  of  and  including  Van  Buren  street; 
State  street  as  far  south  as  Twenty-second 
street;  Harrison  street  from  State  street  to  the 


Western  Union  Building,  St.  Louis,  Mo. 

The  Western  Union  Telegraph  company  is 
fitting  up  elaborate  headquarters  at  St.  Louis. 
A  little  over  a  year  ago  the  company's  offices 
and  operating  rooms  were  destroyed  by  fire, 
and  it  was  decided  to  select  a  new  site  for 
headquarters.  The  Lucas  building  on  Pine 
street  was  chosen,  and  in  August  last  the 
work  of  reconstruction  was  begun.  The  entire 
building  was  remodelled  and  the  fourth  story 
was  raised  several  feet.  A  new  roof,  supported 
by  iron  trusses  resting  on  iron  pillars  extending 
up  from  the  foundation,  was  placed  on  the 
structure.  The  work  on  the  building  is  nearly 
completed,  at  an  expense  of  about  §30,000.  The 
work  of  putting  in  the  steam  and  electrical  ma- 
chinery, running  wires,  and  fitting  up  the  in- 
terior is  now  in  progress,  and  it  is  expected  that 
the  new  quarters  will  be  ready  for  occupancy 
early  in  the  summer. 

On  the  first  floor  will  be  located  the  receiv- 
ing department,  the  office  of  the  manager,  and 
the    accountants'    and    delivery    departments. 


their  destination,  those  received  over  the  wires 
for  St.  Louis  being  dropped  down  the 
tubes  to  the  delivery  department.  A  feature  of 
this  room  will  be  the  switch-board,  a  highly  orna- 
mental structure  of  brass  and  cherry,  26  feet  in 
length,  occupying  the  center  of  the  east  side  of 
the  room,  and  providing  accommodation  for  250 
main  line  wires  and  200  multiplex  local  circuits. 
All  wires  from  outside  center  here,  and  are 
thence  distributed  to  the  tables  by  loops.  There 
are  at  present  161  main  line  wires,  of  which  ten 
are  worked  on  the  duplex  system,  twenty-three 
on  the  quadruplex  system,  and  two  on  the 
Wheatstone  Automatic  system,  one  extending 
from  St.  Louis  to  New  York,  and  the  other  to 
Kansas  City.  These  circuits  are  also  worked 
duplex,  the  New  York  circuit  averaging  100 
words  and  the  Kansas  City  200  words  per 
minute  in  each  direction.  The  basement  is 
floored  with  cement  and  extends  the  entire 
length  of  the  building.  This  portion  of  the  build- 
ing IS  occupied  by  the  steam  and  electric  plant. 
The  steam  plant  comprises  two  boilers  of  100 


Chicago  river;  Twelfth  street  from  Wabash 
avenue  to  the  Chicago  river;  Twenty-second 
street  from  State  street  to  the  lake. 

The  general  arrangement  of  the  station  is 
very  similar  to  that  of  the  plants  in  the  other 
districts.  The  dynamo  room,  which  is  illus- 
trated in  the  cut,  is  on  the  second  floor.  The 
present  electrical  equipment  consists  of  three 
bo  light  high  tension  and  four  60  light  low- 
tension  Western  Electric  company's  dynamos. 
Each  machine  is  provided  with  an  ammeter 
hung  on  the  wall.  The  machines  shown  in 
front  in  the  illustration,  all  belt  down  to  a  main 
shaft  in  the  engine-room  below.  A  300-horse 
power  Wright-Corliss  engine  drives  the  main 
shaft.  The  remaining  two  dynamos  are  driven 
directly  by  a  125-horse  power  automatic  high- 
speed liuckeye  engine. 

The  boiler  room  at  the  rear  of  the  engine 
room  contains  six  tubular  boilers  of  the  "com- 
plete combustion"  type,  built  by  the  Portland 
company  of  Portland,  Me. 

The  underground  system  from  this  plant  is 
the  same  as  that  in  use  in  the  other  districts. 
The  cables  were  furnished  and  placed  in  posi- 
tion by  the  Cobb  Vulcanite  Wire  company, 
of  Wilmington,  Del.,  and  were  guaranteed  to 
have  an  insulation  resistance  of  500  megohms 
per  mile  after  being  placed  in  service,  and  also 
not  to  deteriorate  materially  for  five  years. 
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Pneumatic  tubes  will  connect  this  floor  with  the 
operating  department.  The  second  floor  will 
be  divided  into  offices  to  be  occupied  by  the  ex- 
ecutive officers  of  the  second  district,  of  which 
Col.  I,.  C.  Baker  is  superintendent.  This  dis- 
trict covers  a  very  large  territory,  including 
nearly  all  of  Missouri,  Arkansas,  Indian  Terri- 
tory and  Texas,  and  portions  of  Illinois,  Ten- 
nessee, Louisiana  and  Kansas.  The  Western 
Union  time  service  will  also  have  quarters  on 
this  floor.  On  the  third  floor  will  be  the  offices 
of  the  Western  Associated  Press,  the  stock  re- 
porting or  "ticker"  service,  lunch  room  and 
dressing  and  toilet  rooms.  The  "lamp  room" 
is  also  on  this  floor.  The  cables  carrying  the 
conductors,  about  300  in  number,  enter  the 
building  on  this  floor,  at  the  northwest  corner, 
whence  they  are  carried  along  the  ceiling  to  a 
point  on  the  east  side,  and  thence  to  the  switch- 
board on  the  fourth  floor. 

The  fourth  floor  contains  a  spacious  room  40 
by  127  feet,  and  21  feet  in  height,  surmounted 
by  an  arched  roof,  and  will  be  occupied  by  the 
operating  department.  Two  large  skylights 
and  numerous  windows  on  all  sides  of  the  room 
admit  abundant  light  and  provide  ventilation. 
About  260  tables  will  be  placed  in  position.  On 
the  west  side  of  the  room  will  be  the  distributing 
table,  where  all  telegrams  are  assorted  and  as- 
signed to  their  appropriate  wires,  according  to 
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horse-power  each,  which  will  furnish  steam  for 
the  engines,  and  also  for  heating  the  entire 
building.  The  engines  comprise  one  of  forty 
horse-power  for  driving  the  electric  light  ma- 
chine, three  of  fifteen  horse-power  each  for  the 
electric  generators,  and  two  smaller  engines, 
one  for  the  elevator  and  one  for  the  blower 
furnishing  pressure  for  the  pneumatic  tubes 
used  in  the  building  and  those  extending  to  the 
branch  offiice  in  the  Merchants'  Exchange 
building. 

The  electrical  plant  consists  of  fifteen  gen- 
erators, wound  for  an  average  potential  of  sev- 
enty volts  each  at  a  speed  of  1,250  revolutions 
per  minute;  two  generators  of  thirty  volts 
each;  two  of  five  volts  each,  and  a  lighting  ma- 
chine, with  a  capacity  of  450  incandescent 
lamps.  The  fifteen  generators  first  mentioned 
will  be  in  series  of  five  each,  two  of  which  will 
be  running  continuously,  while  the  third  series 
will  be  in  reserve  for  use  in  case  of  accident  to 
either  of  the  others.  The  ten  generators  in 
constant  operation,  each  occupying  a  space  less 
than  two  feet  square,  will  take  the  place  of 
about  12,000  cells  of  gravity  battery  now  in 
use,  and  are  capable  of  supplying  double  the 
number  of  wires  at  present  used. 

The  electrical  equipment  was  designed  by 
Lee  L.  Summers  of  the?  Chicago  office  of  the 
Western  Union. 
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Hicks'  Gas   Electric  Engine. 

To  electricians  the  most  interesting  feature  of 
Hicks'  new  gas  electric  engine,  illustrated  in  the 
accompanying  cut,  is  the  manner  of  firing  the 
charges  of  explosive  compound. 

Gas  is  supplied  to  the  engine  from  the  pipe 
N,  which   connects  to  the  air  supply  pipe  M, 


ELECTRIC   ENGINE. 


the  explosive  compound  or  mixture  of  air  and 
gas  being  formed  below  the  valve  chamber  k,  of 
the  governor  K,  which  controls  the  amount  of 
the  compound  admitted  to  the  cylinders. 
From  a  battery  T  and  coil  U  in  the  base  of  the 
engine  extends  a  wire  having  branches  which 
connect  to  contact  points  inside  of  each  cylin- 
der at  its  upper  end,  the  points  being  properly 
insulated  from  the  surrounding  metal  where  it 
passes  through  the  cylinder  shell.  Shafts  J, 
connected  by  the  wires  u  to  the  battery  and 
coil,  project  into  the  upper  end  of  each  cylinder 
through  suitable  stuffing  boxes,  and  are  pro- 
vided at  their  inner  ends  with  toes  or  wipers, 
which,  at  each  revolution  of  the  shafts,  strike 
contact  points  and  cause  electric  sparks  which 
fire  the  charge  of  explosive  compound.  These 
shafts  are  driven  by  the  valve  shaft  G,  through 
bevel  gears  ''. 

Base  for  Trolley  Arms. 

The  features  of  the  device  illustrated  here- 
with will  be  evident  after  an  inspection  of  the 
accompanying  cuts.     At  the  base  of  the  trolley 


FIG.    I.      ItASE   FOR   'I'KOI.LEV    ARMS. 

arm  there  is  a  peculiarly  shaped  socket  piece  as 
shown. 

The  fulcrum-piece  is  made  in  the  form  of  a 
disk  having  a  rounded  edge  adapted  to  rock  on 
a  socket  and  is  formed  as  indicated  in  the  plan 
view  to  the  left  in  Fig.  2. 

The  arrangement  of  the  spring  whether 
spiral  or   flat  is   clearly  shown.     Two    of    the 


features  of  the  device  upon  which  the  inventor. 
Merle  J.  Wightman  of  Scranton,  Pa.,  lays  par- 
ticular stress  is  the  elliptical  form  of  the  socket 
and  its  position  relative  to  the  trolley  wire. 
The  advantage  claimed  is  that  the  greatest 
pressure  of  the  trolley  against  the  wire,  will  be 
exerted  when  the  trolley-pole  is  in  a  plane  par- 
allel to  the  wire.  Where  the  overhead  con- 
ductor is  the  most  out  of  line  the  tendency  of 
the  wheel  to  leave  the  line  will  be  the  least. 


Electric  Safety  Friction  Clutch. 

With  the  view  of  reducing  the  danger  in 
the  operation  of  belts  and  pulleys,  and  at  the 
same  time  facilitating  the  manipulation  of  me- 
chanical machinery,  Siemens  &  Halske  of  Ber- 
lin, have  developed  a  new  electric  friction  clutch, 
illtistrated  in  the  accompanying  cuts.  This  fric- 
tion clutch  serves  the  double  object  of  transmit- 
ting power  from  the  main  shaft  to  the  counter- 
shaft, and  acts  as  a  brake  where  a  short  stop 
of  the  countershaft  is  desired. 

Referring  to  the  illustrations,  in  Fig.  t  W\%  ^ 
main  shaft  on  which  is  securely  fastened  a  cir- 
cular electro-magnet  E' .  Opposite  this,  but 
fastened  to  the  hanger  is  another  electro-magnet 
E"  of  the  same  size,  and  between  these  a  loose 
pulley  A  is  mounted  upon  the  shaft  with  about 
one-half  inch  play  to  each  side.  The  face  of 
the  electro-magnets  and  the  inside  of  the  pulley 
rim    correspond    conically   to   each    other,    so 


FIG.    I.       ELECTRIC   SAFETY   FRICTION   CLUTCH. 

that  when  the  pulley  is  moved  it  will  be  in  good 
frictional  contact  with  the  corresponding  clutch. 
For  the  transmission  of  the  electric  current  to 
the  windings  of  the  moving  electro-magnet  or 
clutch  E,  the  hub  of  this  is  furnished  with  two 
commutator  rings  5 Amounted  on  insulated  ma- 
terial, and  forming  the  bearings  for  two  brushes 
which  are  the  terminals  of  the  electric  wires. 

The  function  of  the  clutches  now  is  easily  un- 
derstood. When  the  current  is  turned  on  the 
electro-magnet  E ,  the  magnetism  produced  in 
the  ring-shaped  pole  will  draw  the  pulley  into 
contact  and  take  it  along;  if  the  current  is 
switched  over  on  the  electro-magnet  E"  the 
pulley  will  be  drawn  up  against  this  and  stopped 
vi»'i  the  same  power  formerly  employed  in 
moving  it.  It  is  easily  seen  that  the  same 
arrangement  can  be  utilized  in  any  combination 
of  transmission,  that  the  pulley  can  be  the  mov- 
ing part,  and  the  countershaft  the  part  to  be 
moved. 

The  active  iron  in  the  magnets  is  utilized  to 
its  best  advantage.  Surrounding  the  windings 
on  three  sides,  it  gets  the  full  benefit  of  the  cur- 
rent, with  the  least  possible  weight  of  metal. 
The  conical  shape  of  the  magnetic  ring-pole 
and  pulley  rim  will  always  secure  a  good  mag- 
netic and  frictional  contact.  However,  as  the 
clutches  necessarily  are  made  of  cast  iron,  the 
demagnetizing  of  the  ring-poles  by  simply 
breaking  the  current  is  not  easy,  and  the  residual 
magnetism  left  in  the  cast  iron  ring  will  hold 
the  pulley  on  the  clutches.  To  overcome  this 
Siemens  &  Halske  have  constructed  a  switch 
by  which  the  current,  in  passing  from  one  mag- 
net to  the  other,  reverses  thecurrent  in  the  first, 
thereby  changingthepolarity  in  this,and  actually 
throwing  the  puiley  from  one  clutch  to  another. 

This  switch,  as  illustrated  in  Fig.  3,  also  serves 
as  an  automatic  cut-out,  a  very  important  feature 
in  protection  of  machinery. 

A  movable  lever  with  two  double  contact 
arms  is  arranged  to  slide  on  two  constant  and 
four  changeable  contact  points.  A  horizontal 
arm  is  furnished  with  a  weight  and  a  vertical 


arm  catches  on  a  trigger,  forming  part  of  the 
armature  of  a  small  electro-magnet.  When  the 
switch  is  in  position,  as  shown  in  the  cut,  the 
current  is  passing  through  this  magnet  to  the 
rotating  clutch  E\  and  holding  the  lever  in  its 


FIG.    3.      ELECTRIC   SAFETV   FRICTION   CLUTCH. 

horizontal  position.  The  moment  the  current 
is  broken  a  spring  throws  the  armature  back, 
and  releases  the  weight,  which,  in  falling  down, 
first  changes  the  polarity  of  clutch  E'  and  next 
throws  the  full  current  on  clutch  E" . 

As  the  magnetic  force  of  the  clutches  is  in 
proportion  to  the  ampere  turns  of  the  windings, 
the  number  of  watts  required  for  transmitting 
a  certain  amount  of  horse  power  is  easily  deter- 
mined. In  the  new  factory  of  Siemens  & 
Halske  at  Charlottenburg,  near  Berlin,  where 
the  system  has  been  used  continually  for  more 
than  a  year,  fifty  electric  safety  clutches,  each 
transmitting  six  horse  power,  require  only  a 
total  electrical  energy  of  2,200  watts,  equal  to 
about  three-horse  power  or  one  per  cent,  of  the 
total  power  transmitted. 

The  windings  of  the  magnets  can  be  made  to 
correspond  with  any  voltage,  and  have  been 
tried  both  for  no-volt  current  taken  directly 
from  the  electric  light  wires,  and  on  a  fifty- volt 
current  from  a  separate  generator.  The  latter 
plan  seems  to  be  preferable.  The  generator  is 
then  driven  direct  from  the  engine,  and  whenever 
this  is  stopped  the  current  ceases,  and  each  au- 


FIG.    2.      ELICTRIC   SAFETY    FRICTION   CLUTCH. 

tomatic  switch  throws  its  individual  machine 
out  of  coupling  with  the  main  shaft.  The  illus- 
trations are  taken  from  the  Elertrotechnische 
Zeitschrift.  


Lieut.  Frank  J.  Sprague's  Career. 

Writing  of  Fr.ink  J.  Sprague,  Edith  Sessions  Tupper, 
the  New  \'ork  correspondent,  says:  "The  career  of  F. 
J.  Sprague  is  full  of  romance  and  interest.  It  was  not  so 
many  years  ago  that  he  was  a  subordinate  in  the  navy  with 
no  money  and  little  prospect  of  promotion.     IJut  he  was  an 


FIG.    2.    liASF    FOR    TKOLLEV    ARMS. 

enthusiast  on  the  subject  of  electrical  experiments.  In 
1882  he  was  detailed  to  report  on  the  first  electrical  ex- 
hibition held  at  the  Crystal  Palace  in  London.  He  drew 
up  so  remarkable  a  report  that  it  at  once  gave  him  an  in- 
ternational reputation.  He  then  decided  to  devote  his  life 
to  the  perfection  and  development  of  electric  power.  He 
at  once  resigned  from  the  navy  and  began  bringing  out 
various  forms  of  electric  motors,  and  soon  inaugurated  an 
enormous  industry,  which  speedily  brought  him  fame  and 
money.  Then  Mr.  Sprague  began  to  investigate  the  pos- 
sibilities of  the  electric  motor  for  street  railA'ays,  with 
what  result  all  the  world  knows.  ^i\Ir.  Sprague  is  a  slim, 
aristocratic  looking  man,  possessing  a  sweet  smile  and  a 
wontlcrfully  pretty  wife.  He  is  a  prominent  figure  about 
town  and  at  public  assemblies." 
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Mammoth  Dynamos  for    Central  Station 
Work  at  Paris. 

The  accompanying  illustrations  represent  a 
type  of  dynamos  recently  introduced  for  central 
station  work  at  Paris.  The  most  striking  feature 
is  the  immense  size  of  the  armature,  which  it  is 
claimed,  exceeds  anything  heretofore  constructed 
for  contmuous  currents. 

In  the  central  station  at  Rue  des  Dames, 
at   Batignolles,    there    are    three    Corliss    en- 


and  can  be  adjusted  by  a   combined  lever  and 
gearing. 

In  the  illustrations.  Fig.  i  represents  an  arm- 
ature in  process  of  construction,  and  Fig.  2 
shows  the  building  of  the  armature  core.  The 
general  features  of  the  combined  engine  and 
dynamo  are  illustrated  in  Fig.  3.  This  dynamo, 
however,  is  of  less  capacity  than  the  others,  the 
output  being  only  160-kilo  watts,  and  is  it  in- 
tended for  smaller  stations. 


atus  under  the  Strong  patents,  but  will  not  oper- 
ate lines.  It  is  probable  that  Chicago  will  be 
the  headquarters  of  the  company,  should  it  es- 
tablish a  factory,  as  four  of  the  incorporators 
are  Chicago  merchants.  The  Bell  company 
may  attempt  to  interfere  with  the  plans 
of  the  new  company. 


Cartwright  Waterproof  Socket. 

A  new  waterproof  socket,  introduced  by  the 
E.  S.  Greely  &  Co.,  is  herewith  illustrated.  It  is 
known  as  the  Cartwright  waterproof  socket. 
It  is  claimed  for  the  device  that  the  porcelain 
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gines  of  600-horse  power  each.  These  are 
connected  directly  to  three  large  dynamos. 
The  engines  make  sixty-five  revolutions  per 
minute,  and  the  output  of  each  dynamo  is  700 
amperes  at  500-volts  or  35okilo  watts.  The 
armature  is  of  the  Gramme  ring-type,  and  is  ten 
feet  eight  inches  in  diameter,  with  twenty-two 
inch  face.  The  core  is  made  of  laminated  soft 
sheet  iron,  and  is  mounted  on  a  star-shaped 
frame  having  thirty  branches  of  cast  bronze. 
The  field  magnets  are  placed  inside  of  the  ring, 
and  there  are  eight  poles,  alternatingly  positive 
and  negative.  The  total  weight  of  this  monster 
armature  is  eight  tons.  In  the  winding  there 
are  over  2,000  turns.  Square  copper  wire  or 
bars  are  used.     The  outside  layer,  being  naked. 


CENTR.\L    ST.\TIOX   WORK   AT   P.VRIS. 

The  three  dynamos  of  the  station  at  Rue  des 
Dames,  at  Batignolles,  are  connected  in  multiple 
through  a  set  of  heavy  buss  bars.  The  difference 
of  potential  between  the  buss  bars  is  from  450  to 
500  volts,  and  the  distribution  is  through  a  four 
or  five  wire  system.  It  is  possible  to  deliver  the 
current  to  the  consumer  at  nearly  any  voltage 
desirable.  The  leading  wires  are  all  distributed 
through  the  extensive  sewer  system,  which 
serves  as  the  main  subway  conduit  of  Paris. 

It  is  the  intention  of  the  company  to  develop 
the  motor  business,  introducing  small  machines 
in  the  workshops  of  Paris.  The  experience 
gained  in  the  operation  of  this   station   will  un- 


CARTWRIr.HT   W.VTERPROOF   SOCKET. 

itself,  which  forms  the  shell  of  the  socket,  is  a 
thoroughly  vitrified  substance.  The  metal  parts 
are  fastened  to  the  porcelain  frame  and  do  not 
depend  for  their  security  upon  the  sealing  com- 
pound. The  sealing  compound  itself  is  of  a 
quality  that  will  stand  a  zero  temperature  with- 
out deterioration  and  at  the  same  time  will 
admit  of  the  heat  that  results  from  a  3  ampere 
lamp  without  softening,  although  the  device  is 
designed  simply  to  meet  the  requirements  of 
lamps  from  '_•  to  i  ampere  capacity. 

The  Cartwright  Waterproof  Socket  is  made 
in  three  patterns  to  accommodate  lamps  of  the 
Edison,  Thomson-Houston  and  Westinghouse 
types.  They  are  made,  as  shown  in  the  illus- 
tration, with  rubber   insulated   terminal  wires 
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serves  as  the  commutator.  Eight  sets  of  brushes, 
one  for  each  of  the  eight  magnetic  poles,  collect 
the  current.  They  are  joined  in  multiple,  form- 
ing the  poles  of  the  dynamo.  As  the  speed  of 
the  periphery  of  the  armature  is  39.6  feet  per 
second,  the  pressure  of  the  brushes  against  the 
commutator  must  be  very  light.  A  light  touch 
of  the  brushes  is  obtained  by  mounting  them  on 
brass  springs  of  great  elasticity.  These  brushes 
may  be  shifted  along  the  commutator,  thus  re- 
ducing the  wear  on  the  armature  to  a  minimum. 
The  brushes  are  supported  by  a  separate  frame 
centrally  mounted  on  the  bearing  of  the  dynamo 
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doubtedly  lead  to  further  extensions  in  the  same 
line.     The  cuts  are  reproduced  from  Za  Nature. 


Atlantic  and  Western   Telephone   Com- 
pany. 

The  Atlantic  and  Western  Telephone  com- 
pany has  been  incorporated  with  a  capital  stock 
of  $5,000,000.  The  incorporators  are  H.  C.Cald- 
well, M.  C.  Strong,  E.  I!. Springer  ,0.  J.  M.Porter 
and  G.  M.  Brinkerhoff.  Mr.  Caldwell  says  that 
the  company  will  manufacture  telephone  appar- 


projecting  several  inches  from  the  shell  to  admit 
of  rod  connections. 


The  Next  Electric  Light  Convention. 

The  Canadian  newspapers  are  jubilant  over  the  fact  that 
the  ne.xt  convention  of  the  National  Electric  Light  associa- 
tion will  be  held  in  Montreal.  The  Slar  of  that  citysays: 
"It  is  the  intention  to  make  this  convention  of  unusual  in- 
terest, and  over  500  members  will  be  present.  The  exhi- 
bition of  electrical  appliances  and  machinery  will  be  one 
of  the  most  interesting  ever  seen,  and  it  is  hoped  that  the 
Customs  department  will  give  every  facility  to  the  associa- 
tion in  bringing  their  exhibits  here," 
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Direct  Resistance  IWeasurements  of  Ac- 
cumulators and  Arc  Lights. 

The  accompanying  cuts  illustrate  tlie  methods 
employed  at  the  Electro-technical  Experimen- 
tal station  of  Munich,  Bavaria,  to  measure  the 
resistance  of  accumulators  during  charging  and 
discharging,  and  also  the  resistance  of  arc 
lights. 

Fig.  I  illustrates  a  test  during  the  process  of 
charging  an  accumulator.  The  principle  of 
this  method  is  simply  that  of   the   Wheatstone 
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FIG.    4.      DIRECT   RESISTANCE   MEASUREMENTS   OF 
ACCUMULATORS   AND    ARC   LIGHTS. 

bridge.  A  is  an  accumulator  of  13  plates,  each 
io}4  X  7|^  inches.  The  distance  between  the 
plates  is  J4  inch,  and  the  accumulator  is  of  very 
low  internal  resistance.  PV  is  a  permanent  re- 
sistance estimated  to  have  about  the  same 
resistance  as  A,  or,  in  this  case,  about  0.0033 
ohm;  d  is  a  test  wire  of  nickeline,  3  feet  long 
and  having  a  sectional  area  of  .986  circular 
mils.  i3  is  a  small  dynamo  of  4  volts  with  2,500 
revolutions.  T  is  a  telephone  taking  the  place 
of  the  galvanometer  in  the  bridge. 

The  pulsative  current  in  this  dynamo  caused 
by  the  limited  number  of  segments  of  the  com- 
mutator produces  a  very  distinct  humming  in 
the  telephone.  As  the  resistance  to  be  meas- 
ured is  very  small,  reliable  contacts  must  be 
provided,  so  the  contact  points  i,  2,  3,  4  are 
connected  to  mercury  cups.  One  of  the  tele- 
phone cords  has  a  tip  for  changing  from  one 
contact  cup  to  another.  The  other  telephone 
cord  is  mounted  on  th^  test  wire  by  a  sliding 
contact.  By  moving  this  contact,  points  on  the 
test  wire  are  found  at  which  the  humming  of 
the  telephone  is  weakest,  corresponding  to  the 
four  points  i,  2,  3,  4.  These  points  are  readily 
determined,  as  the  tone  of  the  sound  changes 
suddenly  and  very  remarkably  in  passing  the 
point.  The  four  points  divide  the  test  wire 
into  five  sections,  the  resistance  of  each  of 
which  will  correspond  to  the  resistance  of,  ist, 
leading  wire  to  the  accumulator;  2nd,  the  accum- 
ulator itself;  3rd,  the  leading  wire  between  the 
accumulator  and  the  resistance  IF;  4th,  resist- 
ance IF,  and  5th,  the  leading  wire  from  IF. 
The  resistance  of  the  accumulator  A  can  now 
be  easily  found  by  a  single  equation. 

In  testing  by  this  method,  even  with  heavy 
currents,  there  is  little  or  no  difficulty,  as  the 
loss  of  current  through  the  test  wire  points  i  to 
4  only  amounts  to  about  1-200  part  of  the  total 
current. 

For  the  purpose  of  testing  during  the  process 
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of  discharging,  a  similar  arrangement  is  made: 
A,  I'ig.  2,  is  the  accumulator  fully  charged,  IF 
is  a  permanent  resistance,  in  this  case  0.007 
ohm,  (/  is  a  test  wire  of  german  silver  with  an 
area  of  3,550  circular  mil.s,  having  a  resistance 
of  0.12  ohm  and  capable  of  carrying  the  full 
discharging  current.  As  a  shunt  on  the  test- 
wire  an  interupter,  y,  is  joined.  When  this  is 
rotated  quickly  the  breaking  and  closing  of  this 
line  will  respond  in  the  telephone.  To  avoid 
too  much  variation  in  the  discharging  current  a 


resistance  of  2  ohms  is  cut  in  on  the  street 
wire,  reducing  the  variation  in  the  main  line  to 
a  minimum,  still,  however  leaving  enough  to 
be  recognized  in  the  telephone.  Direct  meas- 
urements showed  the  amount  of  current  in  the 
main  line  to  be  17  amperes  against  2  amperes  in 
the  shunt  line.  The  test  is  made  in  the  same 
way  as  by  the  charging  process.  Four  points 
on  the  test  wire  are  found  and  the  internal  re- 
sistance of  the  accumulator  determined  by  its 
proportion  in  the  equation  of  three  known  and 
one  unknown  resistances.  The  test  wire  d  can 
become  considerably  heated  without  any  serious 
effect  on  the  sliding  contact  A',  Fig.  2. 

In  testing  arc  lights  with  dynamo  current,  the 
same  principles  can  be  utilized,  as  the  pulsations 
of  the  dynamo  current  furnishes  means  to  de- 
termine the  neutral  point  in  the  Wheatstone 
bridge.  In  this  case,  however,  where  a  current 
of  high  e.  m.  f.  is  being  handled,  it  is  necessary 
to  have  the  test  wire  in  a  different  shape  and  of 
a  very  high  resistance.  Fig.  3  gives  a  novel 
and  practical  arrangement  for  this  experiment, 
i?  is  the  arc  to  be  measured,  IF  is  a  nickeline 
resistance  without  self-induction,  T  is  the  tele- 
phone, Z)  is  a  dynamo  with  the  adjustable  re- 
sistance J?,  7'7'is  a  V  shaped  tray  of  glass  with 
wooden  end  pieces,  /*,  securely  tightened  and 
furnished  with  copper  pole-connectors,  ss  are 
wooded  supports.  One  side  of  the  glass  tray 
carries  a  scale  and  is  partly  filled  with  a  solu- 
tion of  sulphate  of  copper.  The  total  length  is 
15^2  inches  and  the  resistance  from  icoo  to 
4000  ohms,  in  accordance  with  the  amount  of  so- 
lution poured  in  the  tray.  One  side  of  the 
telephone  is  connected  between  B  and  IF,  the 
other  side,  which  must  terminate  in  a  copper 
wire  or  plate,  is  projecting  into  the  solution  and. 
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FIG.    I.      DIRECT   RESISTANCE   MEASUREMENTS   OF 
ACCUMULATORS   AND   ARC   LIGHTS. 

for  obtaining  an  easy  adjustment,  it  is  con- 
nected to  a  slide  on  a  guide  FF.  The  pro- 
ceedingnow  is  practically  the  same  as  before:  e 
is  moved  until  the  point  is  found  where  the 
sound  in  the  telephone  is  weakest  and  the  tone 
changes.  This  point  divides  the  tray  in  two 
parts,  and  the  value  of  these,  together  with  that 
of  B  and  W,  form  the  equation  out  of  which 
the  resistance  of  Bis  found. 

In  testing  arc  lights  fed  by  accumulators  the 
process  is  the  same  except  that  the  current  in- 
terrupter J  is  shunted  on  the  lirie  together  with 
a  proportionately  high  permanent  resistance. 
The  object  of  this  is  to  produce  a  vibratory 
sound  in  the  telephone.  In  this  case,  like  in 
testing  with  dynamo  currents,  only  one  point  in 
the  tray  is  determined,  as  the  resistance  of  the 
leading  wires  is  too  small  to  be  taken  into  con- 
sideration. Having  divided  the  tray  into  two 
parts,  a  and  (5,  Fig.  4,  theresistence  of  B  is  found 
to  be 

w-f-a 
b~ 

The  results  obtained  by  accumulators  were 
in  every  respect  the  same  as  for  dynamo  cur- 
rents. 

The  cuts  are  reproduced  from  Electrotcch- 
nische  Zeiischrift. 


Telephone  Rates  in  New  York. 

The  New  York  legislature  is  considering  a 
bill  providing  for  a  reduction  of  the  price  of 
telephone  service  in  cities  over  half  a  million  in- 
habitants. Of  course  the  bill  is  aimed  at  the 
Metropolitan  company  of  New  York  City.  It 
provides  that  telephone  companies  must  furnish 
service  to  all  persons  within  their  districts  ap- 
plying for  the  same  in  cities  of  more  than  500,- 
000  inhabitants  at  the  rate  of  $75  per  year.  A 
higher  price  may  be  charged  where  an  exclusive 
wire  is  furnished.     The  friends  of  the  measure 


say  that  a  §75  rate  will  yield  a  liberal  dividend 
on  the  capital  invested  in  the  Metropolitan 
Telephone  company.  They  say  that  single  sub- 
scribers in  some  parts  of  the  city  are  refused 
instruments  and  service,  even  at  existing  rates, 
on  account  of  the  trouble  and  expense  of  con- 
necting them.  The  cash  capital  of  the  Metro- 
politan company,  they  say,  is  but  $500,000, 
while  six  or  seven  per  cent,  dividends  are  paid 
on  a  wa'ered  capital  of  $2,000,000.  In  addi- 
tion, the  company  has  paid  out  of  its  earnings 
$500,000  to  $800,000  for  its  Cortlandt  street 
building,  $150,000  to  $200,000   for  its  Thirty- 
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FIG.    2.       DIRECT   RESISTANCE  MEASUREMENTS   OF 
ACCUMULATORS   AND   ARC   LIGHTS. 

sixth  street  building,  $150,000  to $200,000  for  its 
Harlem  building,  and  $400,000  for  its  big  new 
switch-board. 

The  company  contends  that  it  cannot  furnish 
the  service  at  a  $75  rate,  and  that  if  the  bill  is 
forced  the  improvements  now  under  way  and 
contemplated  must  necessarily  be  discontinued. 
It  is  expected  that  the  assembly  committee  will 
report  favorably  on  the  bill. 


Underground  Work  in  St.  Louis. 

The  committees  on  .Street  Department  and  City  Lighting; 
of  the  Board  of  Public  Improvements,  St.  Louis,  held  a 
meeting  last  week  to  consider  the  plans  of  the  St.  Louis 
Underground  Service  company.  Representatives  of  the 
company   submitted   a    profile   of    the   proposed   conduit 
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PIG.  4.      ADAMS    ELEVATKD   ELKCTRIC   RAILWAY. 

under  Olive  street  from  Fourth  to  Seventeenth  street, 
which  the  committee  took  under  advisement.  The  plans 
are  considered  good  if  they  can  be^ut  into  operation  with- 
out disturbing  the  sewer,  water  and  gas  pipes  with  which 
some  of  the  streets  are  prelty  well  filled. 
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Adams'    Elevated   Electric   Railway. 

One  of  ttie  plans  proposed  for  the  transpor- 
tation of  passengers  on  the  World's  Fair 
grounds,  which  is  reported  to  have  received  the 
favorable  consideration  of  the  directors,  is  the 


FIG.   I.      ADAMS    ELEVATED  ELECTRIC  RAILWAY. 

Adams'  Elevated  Electric  Railway  system, 
some  of  the  features  of  which  are  herewith  illus- 
trated. 
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twelve  and  one-half  miles  an  hour.  The  num- 
ber of  stations  has  not  been  determined  as  yet 
and  wiir,  of  course,  be  influenced  by  the  loca- 
tion of  the  buildings  and  objects  of  interest. 
The  three  distinctive  features  of  this  system  are 
a  single  track,  one  line  of  iron  posts  supporting 
the  superstructure,  and  the  large  paper  driving 
wheels,  four  feet  and  si.x  inches  in  diameter  in- 
side the  car. 

The  interior  construction  of  the  car  is  shown 
in  the  sectional  view  given  in  Fig.  i.  The  mo- 
tive power  is  applied  to  the  rear  driving  wheel 
by  a  fifty  horse-power,  double  field  motor,  hav- 
ing two  armatures  and  geared  by  beveled  pinions 
directly  to  the  wheel.  The  trolley  wire  is  under- 
neath the  car.  The  large  wheels  are  held  in 
position  by  smaller  pilot  wheels,  each  pair  being 
encased  in  a  solid^truck.  The  rail,  shown  in 
Fig.  2,  is  made  with  a  slot  to  receive  the  flange 
of  the  supporting  wheels.  It  is  inside  of,  and 
considerably  above,  the  floor  of  the  car.  Be- 
low the  car  and  attached  to  it  are  four  horizon- 
tal guide  wheels  shown  in  Fig.  i,  two  on  each 
side,  moving  along  and  against  a  vertical  face, 
to  insure  steady  motion  and  secure  additional 
stability. 

In  Fig.  3  the  superstructure  and  substruc- 
ture are  shown.  Each  column,  Fig.  4,  sup- 
porting the  superstructure  will  be  fifteen  by 
eighteen  inches,  and  the  distance  from  the 
ground  to  the  bottom  of  the  overhead  con- 
struction will  be  fourteen  feet  six  inches.  The 
columns  will  beset  in  eight  feet  of  concrete  and 
will  be  located  forty  feet  apart.     The  girders 


It  is  claimed  for  this  system  that  cars  can 
be  operated  at  the  rate  of  twenty-five  or  thirty 
miles  an  hour  with  perfect  safety.  But  little 
obstruction  to  surface  traffic  is  presented  and 
hardly  any  light  or  air  shut  off  from  the  street 
on  which  it  is  operated.  Each  car  is  designed 
to  carry  thirty  passengers,    and  it   is  asserted 
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FIG.  2.      ADAMS'  ELEVATED  ELECTRIC  RAILWAY. 

that,  if  necessary,  the  cars  can  be  run  at  inter- 
vals of  twenty  seconds  apart,  thus  providing 
adequate  means  for  meeting  the  demands  of 
heavy  trafiic.  The  sj'stem  is  purely  of  Chicago 
origin,  and  the  inventor  is  J.  W.  Adams. 

Frank  B.  Rae,  of  the  Detroit  Electrical  Works, 


As  its  name  implies,  this  is  an  elevated 
railroad,  operated  by  electricity.  It  is  proposed 
to  operate  fifty-two  single  cars  on  a  three-mile 
loop  at  Jackson  I'ark,  the  average  speed  being 


FIG.  3.      ADAM.S    ELEV.\TI-:i>  ELECTRIC  RAILWAY. 

forming  the  superstructure  will  be  three  feet 
eight  inches  high  and  two  feet  six  inches  wide. 
A  reference  to  the  cuts  will  show  the  method 
of  construction. 
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is  consulting   electrical    engineer   of  the   now 
system.  

The  people  of  Brownwood,  Te.v.,  arc  talking  of  putiinj; 
in  electric  lights. 
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Now  that  the  electrical  department  of  the 
World's  Fair  has  an  office  of  its  own  at  the 
exposition  headquarters,  the  vast  amount  of 
worl<  before  I'rof.  Barrett  and  his  assistants 
will  be  entered  upon  in  earnest.  Already  the 
electrical  fraternity  of  this  country  has  given 
unmistakable  evidence  that  the  electrical  dis- 
play will  not  only  be  the  finest  ever  made  in 
the  world's  history,  but  it  will  take  position  as 
the  most  attractive  feature  of  the  great  expo- 
sition. And  it  will  not  be  long  before  the 
electricians  of  other  nations  will  join  in  the 
general  desire  to  make  such  a  showing  of  the 
applications  of  electricity  as  will  make  a  lasting 
impression  on  all  visitors. 


The  report  of  the  discussion  of  Mr.  Crosby's 
paper  before  the  American  Institute  will  be 
read   with   interest  by  all  who  are  engaged  in 


railway  work.  The  discussion  developed  into 
a  general  talk  on  electric  railway  construction 
and  the  comparative  merits  of  electric  and 
steam  roads.  One  gentleman  recalled  the  state- 
ment made  by  Franklin  L.  Pope  that  electric 
railway  men  were  not  only  willing  to  encounter 
grades  of  7  and  S  per  cent,  but  also  grades  at 
the  end  of  every  rail.  Much  useful  data  is 
found  in  the  discussion,  which  is  reported  in  full 
elsewhere.  It  seemed  to  be  generally  conceded 
that  the  standard  of  street  railway  work  was 
improving. 


The  Metropolitan  Telephone  company,  of 
New  York,  has  been  attacked  in  the  legislature, 
a  bill  providing  for  a  $75  rate  being  introduced 
in  that  body.  The  company  claims  it  cannot 
give  the  service  required  for  $75,  and  that  if 
the  bill  should  pass,  the  improvements  in  the 
system  would  necessarily  cease.  On  the  other 
hand  the  advocates  of  the  "Jill  claim  that 
the  telephone  companies  at  present  are  en- 
gaged in  fortifying  themselves  in  anticipation 
of  the  expiration  of  the  original  Bell  patents. 
They  are  expending  large  sums  of  money  im- 
proving their  plants,  introducing  the  latest  de- 
vices and  most  improved  methods,  and  extend- 
ing their  service  in  every  direction.  Subscrib- 
ers will  reap  the  benefits  of  these  improve- 
ments, as  the  service  will  be  far  superior 
when  the  changes  are  made.  The  companies, 
too,  will  be  in  a  better  position  to  success- 
fully compete  with  rivals  that  will  spring  up  as 
soon  as  the  original  patents  expire.  If  they 
succeed  in  raising  the  standard  of  their  service 
and  extending  their  system,  it  will  naturally  be 
harder  for  new  concerns  to  secure  a  foothold. 


The  tunnel  accident  in  New  York  recently 
forced  upon  the  public  the  consideration  of  the 
question  of  providing  a  reliable  system  of  tun- 
nel signalling.  Many  excellent  suggestions 
have  been  made  and  one  of  them  is  presented 
in  this  issue.  It  is  proposed  to  establish  a  line 
of  incandescent  lamps  through  the  tunnel  two 
feet  from  the  engineer's  cab  window  and  two 
hundred  feet  apart.  These  are  to  be  operated 
in  connection  with  and  as  an  auxiUiary  of  the 
block  system  now  in  use  and  not  as  a  substitute 
— it  is  merely  an  additional  precaution.  The 
method  is  explained  and  illustrated  in  another 
column.  Railroad  officials  generally  are  op- 
posed to  any  system  in  which  colored  lights  are 
to  be  employed,  as  the  different  colors  would 
only  tend  to  confuse  the  engineer.  It  has  been 
suggested  that  the  companies  operating  lines 
through  tunnels  illuminate  these  passages  by 
electricity — that  they  flood  the  interior  with  an 
evenly  distributed  light  which  shall  enable  the 
engineer  to  see  as  well  as  if  he  were  on  the  open 
plain.  Of  course  this  could  be  done  but  only 
at  a  great  expense  and  other  means  besides  per- 
suasion would  be  required  to  get  the  railroad 
companies  to  accept  such  a  plan.  There  is  no 
doubt  that  some  method  of  guarding  against  a 
repetition  of  the  tunnel  horror  of  New  York 
will  be  secured  in  response  to  the  general  pub- 
lic demand.  The  railroad  companies  them- 
selves cannot  afford  to  disregard  the  public 
clamor  against  the  present  arrangement. 


An  interesting  incident  in  the  controversy 
between  the  electric  lighting  companies  of 
New  York  city  and  Mayor  Grant  is  reported  by 
the  New  York  daily  papers.  It  appears  that 
during  the  last  meeting  of  the  Board  of  Elec- 
trical Control  when  the  question  of  burying 
the  wires  of  the  Postal  company  was  under 
consideration,  the  mayor  asked  why  they  had 
not  already  been  disposed  of.  He  was  informed 
that  the  company  had  been  enjoined  from  mak- 
ing any  change  in  its  system,  and  that  pending 
the  disposition  of  several  legal  questions,  noth- 
ing could  be  done.  Thereupon,  the  mayor  ex- 
pressed his  displeasure  and  his  disregard  for 
the  rights  of  others,  as  well  as  his  disrespect  for 
legal  forms  of  procedure.  The  Si/u  quo'.es 
him  as  saying:  "I  don't  care  anything  about 
law  points,"  and  the  D'orld  report  contains  sul> 
stantially  the  same  statement:  "What  law 
points?  I  don't  care  for  law."  This  is  in 
keeping  with  the  petty  spirit  displayed  by 
Mayor  Grant  throughout  his   reckless  crusade 


against  the  interests  of  the  electric  companies. 
It  is  certainly  humiliating  to  New  Yorkers  to 
see  their  chief  executive  officer  display  his  tem- 
per in  public.  Even  the  New  York  papers  do 
not  uphold  him  in  the  position  he  has  taken. 
The  IVorld  cautions  the  mayor  to  exercise  a 
little  judgment  rather  than  display  his  wrath, 
and  continues:- "The  companies  ought  to  have 
applied  for  conduits  before  the  streets  were  re- 
paved,  but  there  are  other  than  corporate  in- 
terests to  be  consulted.  The  people  who  use 
the  wires  should  not  be  deprived  of  them.  It 
is  probable  that  the  board  can  bury  the  wires 
in  a  quiet  and  dignified  way,  without  indulging 
in  any  destruction,  if  it  sets  about  the  task  in 
earnest." 


The  question  of  securing  rapid  transit  be- 
tween the  center  of  the  city  of  Chicago  and 
Jackson  park  and  a  complete  system  of  trans- 
portation about  the  grounds  during  the  World's 
fair  is  one  of  the  most  important  problems  that 
will  confront  the  management  of  the  great  ex- 
position. Many  electrical  engineers  have  no 
doubt  given  this  subject  much  attention 
although  they  have  received  little  encourage- 
ment or  reason  to  believe  that  their  suggestions 
or  plans  would  be  considered.  It  has  been  as- 
sumed by  many  that  elevated  roads  and  steam 
locomotives  would  be  used,  but  it  is  by  no 
means  impossible  that  the  whole  problem  will 
be  solved  by  the  electrical  engineer.  In  the 
last  issue  of  the  Western  Elfctrician  atten- 
tion was  called  to  the  fact  that  much  time  was 
being  wasted  if  it  was  proposed  to  present  the 
features  of  electric  railways  on  an  elaborate 
scale  at  the  exposition.  The  marvelous  devel- 
opment of  this  department  should  not  be  neg- 
lected and  there  is  every  reason  to  hope  that 
those  interested  in  the  promotion  of  electric 
railways  will  take  the  matter  up  seriously  and 
exert  themselves.  Already  there  are  signs  of 
awakening  interest.  In  this  issue  is  presented 
a  description  accompanied  by  drawings  show- 
ing special  features  of  a  proposed  system  of 
elevated  roads  in  which  electricity  will  be  used 
as  a  motive  power.  There  are  many  novel  feat- 
ures which  will  prove  highly  interesting.  No 
doubt  o'.her  plans  will  be  presented  and  it  is  to 
be  hoped  that  an  electric  system  will  finally  be 
adopted  by  the  fair  authorities. 


The  Rochester,  N.  Y.,  Herald,  after  quoting 
the  complimentary  notice  regarding  the  con- 
struction of  the  overhead  wires  in  Rochester, 
which  we  published  last  week,  adds:  "We  judge 
that  the  Rochester  company  compares  very 
favorably  with  that  of  any  other  city,  and  we 
cheerfully  indorse  what  is  said  about  the  value 
of  first-class  construction  in  any  direction.  But 
we  cannot  agree  with  the  Western  Electri- 
cian that  'there  is  no  reason  why  the  electric 
lighting  companies  in  cities  the  size  of  Roches- 
ter should  be  compelled  to  go  underground' — 
with  their  wires,  we  suppose.  Rochester  is  not 
as  large  as  Chicago,  but  its  business  thorough- 
fares are  just  as  busy  as  Chicago's,  and  in  these 
the  countless  wires  of  the  various  electric  com- 
panies are  a  perpetual  nuisance  and  often  a 
source  of  great  peril,  especially  when  large 
fires  are  in  progress." 

Rochester  is  a  beautiful  city;  its  people  are 
enterprising  and  progressive;  it  has  many  fine 
institutions  and  bus'ness  interests;  but  its  streets 
are  not  as  busy  as  Chicago's,  and  the  residents 
of  the  Flower  City  are,  no  doubt,  thankful  they 
are  not.  We  reiterate  the  statement,  and  we 
believe  that  the  most  earnest  advocates  of  un- 
derground service  will  support  us,  that  it  is  the 
height  of  folly  for  cities  no  larger  than  Rochester 
or  Buffalo  to  insist  upon  electric  companies 
burying  their  wires.  Prof.  Barrett,  than  whom 
there  is  no  more  earnest  opponent  of  overhead 
wires  in  large  cities,  has  always  made  this  dis- 
tinction. He  recognizes  the  fact  that  to  impose 
such  conditions  on  electric  companies  in  smaller 
cities  would,  at  the  present  time,  practically  pro- 
hibit them  from  operating  their  systems,  as  it 
would  be  impossible  to  secure  rates  that  would 
warrant  them  in  making  such  an  expenditure. 
]'',lectric  companies  will  not  operate  their  plants 
at  a  loss,  and  that  is  what  they  would  have  to 
do  if  they  undertook  to  go  underground  in  the 
smaller  cities  at  the  present  rates. 
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Report  of    High   Speed  Electric  Railway 
Work. 

At  the  conclusion  of  O.  T.  Crosby's  interesting  paper 
before  the  American  Institute  of  Electrical  Engineers, 
entitled  "Report  of  High  Speed  Electric  Railway  Work," 
published  in  the  last  number  of  the  Western  Electrician, 
the  following  discussion  took  place: 

W.  H.  Peirce:  I  would  like  to  ask  Mr.  Crosby  if  he 
has  made  any  calculations  or  estimates  as  to  how  far  and 
how  long  the  train  would  run  before  it  would  attain  a  speed 
of  150  miles,  and  how  far  it  would  have  to  run  before  you 
can  stop  it. 


Mr.  Lockwood:  I  have  worked  in  various  capacities 
upon  railroads,  and  I  have  had  some  experience  upon  steam 
locomotives,  and  such  experience  as  1  have  had  leads  me 
to  this  statement — that  the  best  speed  I  have  ever  known 
to  be  made  out  of  an  average  of  a  great  many  trips  has 
been  done  by  way  trains  where  the  stations  were  very  close 
together;  and  the  reason  of  that  is,  that  upon  a  long  run 
you  can  obtain  a  fairly  high  average  without  even  getting 
an  immensely  high  speed;  whereas  upon  way  trains,  where 
the  stations  are  very  frequent  we  often  have  to  run  at  enor- 
mously high  speed  between  stations  to  maintain  the  time 
and  that  is  often  when  we  have  runs  of  only  two  miles 
between  stops.     There  is  a  road  I   have  in  mind  in  the 


adhesive  effect  as  may  exist  has  any  practical  utility;  for 
this  reason,  among  others,  that  such  power  as  it  does  exert 
in  holding  the  wheel  on  the  track  is  lost  by  the  equally 
cerlain  fact  that  it  must  certainly  require  as  much  force  to 
linweld  it  again  so  as  to  admit  of  the  progress  of  the  train. 

Mr.  Crosby:  I  may  answer  that  I  did  not  mention  the 
fact  in  the  paper. 

Mr.  Lockwood:  I  know  you  did  not.  and  I  wished  to 
ask  you,  whether  you  had  any  decided  opinion. 

Mr.  Crosby:  Very  decided  indeed.  I  do  not  think 
there  is  anything  in  it  at  all.  I  have  put  myself  on  recoid 
as  thinking  there  is  nothing:  in  it — short  of  such  currents 
as  will  actually  heat  to   welding.     I  know  of  e-^perimgnts 


Mr,  Crosby'':  I  did  make  calculations  as  to  the  attain- 
ment of  speed,  and  the  matter  of  stopping  it  I  expressed  in 
the  paper.  I  knew  that  those  figures  could  not  remain  in 
the  minds  of  those  hearing  the  paper.  The  space  for 
stopping,  with  a  braking  power  that  would  just  fail  to 
slide  the  wheels  would  be  about  7000  feet  and  the  lime 
would  be  in  the  neighborhood  of  100  seconds.  The  time 
of  getting  the  train  to  speed,  with  the  motors  as  designed,  I 
have  forgotten  now,  but  it  is  in  the  neighborhood,  I  think, 
of  2  or  3  miles. 

Mr.  Peirce;  In  getting  an  ordinary  train  to  speed  at 
60  miles  it  will  take  over  3  miles,  and  I  should  think 
it  would  take  ten  or  twelve  to  get  it  to  a  speed  of  1 50. 


western  part  of  Massachusetts  and  Connecticut  on  which  I 
have  worked — the  Housatonic  railroad— and  between  Pitts- 
field,  Mass.  and  Canaan,  Conn.  There  are  a  large  number 
of  stations.  I  have  known  trains  to  leave  Pittsfield  some 
50  or  60  minutes  behind  time,  and  reach  their  destina- 
tion on  time.  Now  that  sounds  rather  fabulous  to  gentle- 
men who  have  not  been  on  locomotives  or  who  have  not 
run  locomotives.  I  heard  statements  made  at  meetings  of 
this  association  some  time  ago,  in  which  Mr.  Rice  took 
part,  to  the  effect  that  a  great  part  of  the  power  saved 
while  running  down  grade  might  be  used  to  operate  dyna- 
mos for  lighting  purposes.  Now  the  experience  of  all 
locomotive   engineers   leads  them  to  the  conclusion — what- 


which  were  never  published,  but  which  were  made  by  a 
man  much  Interested  in  the  subject  at  or  e  of  the  great  uni- 
versities of  the  country  which  indicate  that  in  a  three  or 
four  pound  model  it  took  something  like  two  hundred  am- 
peres to  produce  any  effect,  and  that  was  plainly  a  weld- 
ing effect,  since  it  showed  a  clear  pitting  of  the  little  rail 
on  which  this  model  used  to  run.  Now  the  number  of  am- 
peres used  there— certainly  one  hundred — was  surely  out 
of  proportion  to  the  current  that  is  used  at  any  time  for 
transportation.  That  perhaps  is  like  the  answer  of  the 
mayor,  who  said  he  did  not  have  any  cannon,  and  there- 
fore did  not  salute  his  majesty — that  was  one  of  his  ten 
reasons.     In  this  work  here  described   there  cannot  be,  in 


Mr.  Crosbv:  It  may  have  been  more  than  3  or  4 
miles,  but  I  think  they  would  attain  that  speed  with  the 
lighter  weight  they  have  to  handle,  and  the  power  propor- 
tioned to  the  weight,  in  6  miles. 

Mr.  Peirce:  The  only  reason  I  bring  this  up,  is,  that 
in  running  these  trains  a  sho(;t  distance  it  would  not  be 
possible  to  attain  very  high  speed. 

Mr.  Ck"Si;y:  I  should  say  that  I  do  not  think  there  is 
anything  whatever  in  high  speed  work  for.  say,  even  40 
miles.  I  do  not  think  you  can  properly  do  120  miles  an 
hour  for  a  run  of  30  or  40  miles.  It  is  applicable 
only  to  connecting  very  large  cities.  I  think  you  could  run 
from  here  to  Albany  if  you  had  the  New  York  Central  line 


ever  it  may  lead  other  persons  to  believe — that  they  want 
all  the  power  all  the  time,  and  they  are  very  glad  indeed  to 
get  a  chance  to  run  down  grade  once  in  a  while. 

I  noticed  that  Mr.  Crosby  in  his  paper  made  no  refer- 
ence to  what  some  eighteen  months  ago  was  a  very  prom 
inent  issue,  namely,  the  improvement  of  adhesion  by  the 
passing  of  a  current  from  the  wheels  to  the  rails.  I  recol- 
lect in  different  meetings,  social,  legislative,  and  litigative, 
in  which  I  have  had  the  honor  to  appear  both  as  a  specta- 
tor and  participant,  that  that  issue  was  made  particularly 
prominent.  Some  electricians  ascribed  it  to  magnetism, 
which  in  some  occult  way  escaped  from  the  motor  and 
reached  the  wheels  and  from  there  passed    to   the  rail.     I 


my  opinion,  any  such  grade  work  attempted  as  to  make 
necessary  a  distinction  from  that  of  ordinary  coeflicients, 
even  if  it  should  be  obtained  by  the  use  of  extravagantly 
high  currents.  I  do  not  know  what  would  be  the  biggest 
grade.  It  is  simply  a  question  of  how  much  you  are  will- 
ing to  sacrifice  in  speed  in  order  to  save  original  expense 
in  constructing  your  line.  It  is  the  same  question  that  is 
presented  to  the  steam  railway  engineer.  He  cuts  between 
the  two  extremes.  1  should  say  roughly  now  that  perhaps 
a  two  per  cent,  grade  would  be  a  pretty  heavy  grade  to 
contemplate  for  that  work  on  account  of  the  great  tax  on 
the  motors,  and  the  actual  requirement  of  power.  Then  in 
the  matter  of   the  breaking  effect  I  do   not    know  whether 


to  run  on;  from  Albany  to  Rochester;  from  Rochester  to 
Buffalo,  and  then  stopping  at  the  principal  lake  cities.  It 
might  be  found  later  on  that  it  would  be  necessary  to  make 
shorter  stops,  but  the  first  efforts  should  be  made  only  with 
very  long  runs. 

F.  L.  Pope:  In  conversation  some  time  ago  with  a 
prominent  civil  engineer,  atone  time  professionally  connect- 
ed with  the  Lake  Shore  road,  he  expressed  the  opinion 
that  safety  from  derailment  at  very  high  speeds  would  be 
best  secured  by  very  slightly  curving  the  line  of  the  road, 
just  sufficient  to  cause  the  flanges  of  the  wheel  to  bear  cons- 
tantly against  one  side.  With  that  construction  he  should 
expect  that  any  possible  speed,  up  to  say  200  miles  an  hour, 
that  could  be  got  from  the  motors,  would  be  perfectly  safe. 


ri«i.  3- 
believe  that  magnetism  is  going  to  be  one  of  the  great 
breaking  powers  of  the  future,  but  I  do  not  believe  it  is 
going  to  reach  the  raits  that  way.  I  see  that  Mr.  Crosby 
has  advanced  from  the  opinion  whicli  was,  to  say  the 
least,  popular  for  a  few  years.  In  prior  meetings  of  this 
institute.  Leo  Daft  and  others  have  made  statements — I 
do  not  know  whether  they  were  deliberately  written  on 
paper  or  made  on  the  spur  of  the  moment  in  discussion — 
very  strongly  assuming  that  there  was  such  a  useful  effect; 
Mr.  Ries  also  was  a  very  prominent  advocate  of  that  al- 
leged method  of  improving  adhesion.  I  do  not  think 
there  can  be  any  doubt  that  when  heavy  currents  pass  from 
wheel  to  rail  or  between  any  metallic  contacts  there  is  a 
certain  slight  adhesive  effect.     I  do  not  think   it  has  any 


Mr.  Lockwood  meant  the  return  of  power  from  the  dyna- 
mos as  the  breaking  effect  which  he  thought  would  be  use- 
ful, or  not. 

Mr.  Lockwood;  No;  I  meant  the  idea  of  short- 
circuiting.  Such  a  scheme  was  patented  within  the  last 
ten  years.     I  do  not  believe  it  has  ever  been  used. 

Mr.  Crushv:  I  did  not  consider  the  matterof  return 
of  energy  to  the  line,  because,  as  Mr.  Lockwood  says, 
they  want  all  the  power  they  can  get,  and  because  the 
number  of  stops  is  very  small  comparctl  with  the  number 
of  miles  run.  It  might  be  different,  say  on  the  elevated 
railway  service.  It  might  do  to  run  your  motors  as  dyna- 
mos, and  let  them  give  back  the  work  of  retardation  into 
the  line.     But  you  make  a  little  sacrifice  to  do  that.     That 


He  was  led  to  this  conclusion  from  long  observation  of  the 
performances  on  the  Lake  Shore  road  of  railroad  wheels  at 
high  speed,  where,  as  many  of  you  arc  aware,  some  of  the 
best  running  in  this  country  has  been  done. 

Tiios.  D.  Lockwood:  I  should  like  to  add  one  or  two 
remarks  with  regard  to  what  Mr.  Crosby  has  just  now 
said — that  he  does  not  consider  high  speed,  extremely  high 
speed,  or  even  so  low  speed  as  forty  miles  an  hour  to  be  a 
very  important  factor  except  for  extremely  long  runs.  I 
do  not  know  whether  I  correctly  understood  that? 

Mr.  Ckosiiv:  What  I  meant  to  say,  was,  that  I  did  not 
think  a  speed  of  120  miles  an  hour  was  commercially  appli- 
cable to  short  runs  of  say  40  miles.  Suppose  we  have  to 
stop  40  miles  away  from  New  York,  I  do  not  think  it 
would  pay  even  for  a  good  si/cd  city  to  establish  a  service 
there,  aiming  at  a  speed  of  120  miles  for  a  very  short 
distance:  You  would  no  more  than  obtain  It  when  you 
would  have  to  give  it  up. 


riG.  4. 

practical  effect  upon  the  adhesion  which  a  train  in  practice 
requires.  In  187S  that  very  eminent  mechanician,  Mr. 
Stroh,  in  London,  ascertained  that  in  passing  even  com- 
paratively feeble  battery  currents  between  contacts  that 
there  was  a  very  decided  adhesive  effect  upon  a  small 
scale;  and  he  tried  this  with  a  geat  number  of  metals  and 
alloys,  finding  that  steel — two  contacts  of  steel — gave  ihe 
very  best  effect,  as  compared  with  other  metals.  In  the 
light  of  what  we  know  now  it  is  very  clear  that  it  was  a 
welding  effect;  that  even  small  currents  in  passing  through 
loose  contacts  developed  enough  heat  to  make  a  weld.  Mr. 
Stroh  used  a  lever  with  a  weight  upon  one  end,  and  in 
some  of  the  experiments  the  lever  had  an  equally  long  arm 
at  the  other  end,  and  after  passing  the  battery  current 
through  those  loose  contacts  and  after  placing  a  weight 
thereon  it  was  found  that  that  equal  weight  would  not 
separate  the  contacts  again.  But  I  am  compelled  to  say 
from  my  own  practice  that  I  do  not  believe  that  such  an 


is,  you  have  got  to  work  your  motors  at  lower  than  satura- 
tion point  for  your  normal  work.  Otherwise  I  do  not  see 
how  you  can  get  the  electromotive  force  of  the  motor  high 
enough  to  pump  back  into  the  line.  For  that  reason  I  do 
not  think  It  has  any  place  in  long  distance  work  where 
your  stops  arc  one  in  a  hundred  miles. 

Mr.  I'r.iRCi::  I  would  like  to  ask  Mr.  Crosby,  in  work- 
ing thesi/e  of  wire  out  for  the  most  economical  conductor, 
how  much  variation  of  the  electromotive  force  he  found  in 
theline  from  the  terminals  to  the  center. 

Mr.  Crcishv:  I  did  not  use  the  ordinary  equation  for 
determining  what  would  be  the  most  economical  drop  on 
the  line-  I  simply  took  almost  at  random,  as  I  was  very 
much  pressed  lo  get  this  into  shape,  thirly-thrce  per  cent, 
drop  on  the  line,  .Tnd  had  done  so  all  along,  thinking  that 
it  would  be  practicable  lo  have  that,  although  I  do  not  know 
that  it  would  be  the  most  economical  drop. 

Mr.  PitiftCE:     I  meant  the  variation,  you  know.     I  did 
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not  mean  the  total  drop.     I  meant   the  variation  between 
different  points  of  the  line. 

I\Ir.  Crosby:  That  is  connected  with  the  amount  of 
drop.  If  you  had  thirty-three  per  cent,  drop  that  would 
give  you  an  inference  at  once  as  to  all  the  variations  there 
would  be  on  the  line. 

Mr.  Peirce:  I  did  not  know  but  what  you  would  run 
out  feeders  so  that  you  would  have  only  four  or  five  per 
cent,  variation  at  different  points  of  the  line. 

Mr.  Crosby:  That  might  be  desirable,  but  I  think  it 
would  be  just  as  well  to  put  your  whole  motor  in  once  for 
all  instead  of  whittling  down.  Thirty-three  per  cent,  was 
at  the  farthest  point  to  which  any  station  would  supply  the 
current. 

Edward  P.  Thompson:  I  would  like  to  ask  if  it  is  your 
opinion,  based  upon  your  experiments,  that  it  is  impracti- 
cable to  run  an  automatic  electric  train  for  the  purpose  of 
carrying  mail  matter  and  other  objects  of  great  value 
where  it  is  necessary  to  have  high  speed?  It  is  even  of 
more  importance,  it  seems  to  me,  to  transport  such  from 
here  to  Philadelphia,  Chicago  and  other  distant  places  at  a 
great  rate  than  it  is  to  transport  people-  A  great  many  of 
those  high-speed  passenger  trains  were  reduced  in  speed 
because  it  was  found  that  people  really  did  not  care  to  go 
so  fast,  and  because  of  the  wear  and  tear  on  the  locomotive 
machinery;  and  therefore  the  high-speed  trains  running  at 
over  sixty  miles  per  hour  were  to  a  great  e.^tent  taken  off, 
both  in  England  and  the  United  States,  as  fully  stated 
about  a  year  ago  in  the  reports  of  several  railway  compa- 
nies; but  if.  in  practice,  they  actually  could  get  a  speed  of 
120  or  150  miles  per  hour,  it  would  be  more  acceptable,  I 
think,  for  small  e.tpress  packages  and  mail  than  it  would 
be  for  passer  gers. 

As  regards  brakes  for  stopping  high-speed  trains,  the 
principal  point  is  economy.  I  found  in  some  tests  made  by 
me  in  behalf  of  a  brake  company  upon  a  railway  in  Penn- 
sylvania that  if  it  needs  a  certain  amount  of  energy  to  start 
a  train,  it  needs  about  nine-tenths  as  much  to  make  an 
emergency  stop.  In  local  or  accommodation  trains  the  ex- 
pense would  be  enormous,  therefore,  to  so  frequently  re- 
duce the  speed  as  soon  as  it  reached  I20  miles  per  hour,  if 
the  electric  current  were  used  as  the  braking  power.  In 
the  experiments  I  refer  to,  the  momentum  of  the  train  was 
used  for  brakicg,  while  the  electric  current  was  merely  the 
agent  for  controlling  the  application  of  the  force  of  mo- 
mentum. This  force  is  very  cheap  and  plentiful,  and  even 
with  the  crude  apparatus  employed,  emergency  stops  were 
made  in  which  the  cost  thereof  was  simply  that  of  an  elec- 
tric current  of  two  amperes  acting  for  less  than  one 
second. 

Mr.  Crosi-.v:  In  order  to  have  any  kind  of  service, 
whether  you  try  it  automatically  or  not,  you  have  got  to 
have  it  safe  enough  for  a  man  to  be  on  there.  That  is, 
you  must  not  have  so  many  accidents  as  would  make  it  un- 
safe for  a  man  to  go  on  there,  or  your  business  would  be 
gone.  If  you  have  an  engineer  he  can  have  a  man  to  sit 
by  him  and  another  man  by  him,  and  you  go  on  till  finally 
you  have  a  passenger  train.  I  do  not  consider  it  practi- 
cable to  run  a  train  that  is  of  any  size,  enough  to  make  it 
commercial,  without  a  man  on  it.  I  think  the  enormous 
complexity  of  an  automatic  system  that  would  take  care  of 
the  entrance  into  a  city  and  the  departure  from  a  city  and 
of  all  the  varying  conditions  of  service,  without  a  man  on 
boaid,  is  really  beyond  anything  that  would  stand  up.  You 
might  put  it  all  down  to  work  and  have  trains  on  it,  but  I 
think  the  complexity  would  soon  break  it  down.  As  to  the 
desirability  of  fast  trains  for  passengers  I  must  disagree 
with  the  gentleman  who  last  spoke.  I  see  a  gentleman 
from  Chicago  who  shook  his  head  very  emphatically  when 
the  statement  was  made  that  people  did  not  waat  to  travel 
so  very  fast.  I  think  the  limitation,  so  far  as  steam  rail- 
ways are  concerned,  is  the  ability  of  the  engine  to  draw 
enough  cars  to  accommodate  people  who  want  to  go  at 
that  speed.  That  is  what  the  New  York  Central  people 
claim  in  regard  to  their  limited  train  to  Chicago.  They 
cannot  run  any  more  cars,  and  have  their  engines  make 
the  speed  that  is  wanted.  People  at  Buffalo  complain  that 
they  cannot  get  the  fast  service  which  people  going  from 
hereto  Chicago  get.  They  have  wanted  additional  cars 
put  on,  and  the  railway  company  has  answered,  "We  can- 
not put  on  additional  cars  without  sacrificing  what  we  are 
aiming  at,  which  is  high  speed." 

Chari.es  Wirt:  I  want  to  go  on  record  as  against 
these  fast  trains  unless  we  can  ride  on  them.  I  hope  to 
see  things  fixed  so  that  I  can  attend  these  meetings,  and 
get  back  to  my  work  in  Chicago  the  next  day.  I  can  only 
attend  about  once  in  six  months  now.  1  ride  on  trains  a 
good  deal,  and  like  to  hold  my  watch  in  my  hand  and 
count  the  mile  posts.  I  learned  one  very  discouraging 
thing  in  doing  this,  which  is  that  a  train  which  may  make 
a  mile  in  sixty  seconds  will  average  no  more  than  thirty 
miles  an  hour,  and  I  wouli  be  glad  to  know  whether  the 
ratio  of  maximum  to  average  speed  will  be  any  different  for 
the  fast  running  that  we  are  considering. 

y.  },.  Poi'E:  I  think  Mr.  Thompson  is  certainly 
in  error  in  stating  that  fast  trains  have  been  discontinued 
by  our  railroads  to  any  great  extent.  As  a  matter  of 
fact.  I  believe  that  there  has  never  been  a  lime 
in  the  history  of  the  world  when  there  were  so  many 
fast  trams  running  in  this  country,  or  so  many  running 
in  England,  as  there  are  today.  I  live  on  the  route  of 
the  "liound  Ilrook  line,"  which  is  certainly,  all  things  con- 
sidered, doing  the  bust  running  in  this  country  to-day — 
perhaps  the  best  that  is  done  anywhere.  It  is  now  operat- 
ing a  great  number  of  fast  trains,  and  they  are  increasing 
in  number  every  year.  Coming  over  from  Philadelphia 
only  a  few  days  ag'>,  I  timed  three  miles  by  the  posts,  the 
other  side  of  Bound  Urook,  in  two  minutes  and  twenty 
seconds,  which  I  think  you  will  admit  is  very  good  speed 
for  a  train  of  five  cars. 

Uk.  L.  H.  Lmiuv:  Wc  have  with  us  this  evening  a 
prominent  railroad  engineer,  Dr.  Dudley.  If  the  chair 
will  call  on  him,  I  think  he  will  respond. 

TiiK  pRi'.sinKNT:     Will  Dr.  Dudley  favor  us? 
Dr.  p.  H,  DiiDr.KY:     I  suppose   Dr.  Daudy   prefers  to 
have   mc  tell  you  about  some  of  the  experiments  I  have 


made  on  the  resistance  of  different  trains.  Those  were 
made  several  years  ago  and  not  on  as  good  tracks  as  we 
have  at  the  present  time.  The  resistance  of  the  passenger 
train  is  given  by  the  formulae  in  books  as  seventeen  or 
eighteen  pounds  per  ton.  I  found  on  the  Lake  Shore  & 
Michigan  Southern  Railway  and  the  New  York  Central  & 
Hudson  River  Railroad  that  with  trains  of  about  250  tons 
the  resistance  was  only  from  ten  to  twelve  pounds  per  ton 
at  speeds  of  from  fifty  to  sixty  miles  per  hour.  The  resist- 
ance per  ton  is  not  nearly  so  great  on  those  long  trains  as 
on  the  short  ones.  With  trains  of  two  and  three  cars, 
sometimes  it  ran  as  high  as  thirty-five  or  forty  pounds  per 
ton,  but  with  long  trains  it  ran  down  to  about  ten  and 
twelve  pounds  per  ton. 

The  greatest  variable  that  we  find  from  day  to  day  over 
the  same  track  and  same  train  is  the  wind  resistance.  I 
found,  in  one  special  experiment  I  made  in  1S7S  to  see  why 
the  New  York  Central  was  not  able  to  make  its  time  with 
its  trains,  that  on  a  still  day,  with  the  schedules  they  had. 
they  were  able  to  make  time,  but  a  wind  of  ten  or  twelve 
miles  would  retard  the  trains  so  that  in  running  from 
Buffalo  to  New  York  they  would  lose  two  hours.  The 
trouble  at  that  time  was  that  the  boilers  were  not  large 
enough  to  quickly  generate  the  steam  required  to  meet  the 
increased  resistance.  The  trains  would  run  up  to  a  speed 
just  about  the  capacity  of  the  boiler  and  that  would  limit 
the  speed  they  could  maintain.  Therefore,  when  a  head  or 
side  wind  was  blowing  against  them,  the  speed  of  the  train 
would  be  reduced  very  materially. 

One  gentleman  spoke  about  the  fast  speed  of  the  local 
passenger  trains.  The  fastest  speed  usually  found  on 
trains  is  in  the  local  passenger  service,  for  five  to  twenty 
seconds — especially  those  stopping  every  two  or  three 
miles.  They  often  attain  a  speed  for  a  few  seconds  as 
high  as  fifty-five  or  sixty  miles  per  hour.  Then  they  shut 
ofT  steam  and  apply  the  brakes  to  stop  the  train.  The 
heavy  trains  of  eight  to  ten  cars,  running  long  distances, 
rarely  attain  sixty  miles  an  hour;  that  is,  on  the  ordinary 
schedules. 

The  greatest  improvement  that  has  been  made  in  de- 
creasing train  resistance  is  in  the  improvement  of  the  track 
by  bringing  up  the  standard  of  excellence  and  the  adoption 
of  heavier  and  stiffer  rails.  I  have  been  making  a  number  of 
heavy  rail  sections  for  different  railroads,  and  instead  of 
making  them  simply  heavy,  I  had  made  them  very  stiff, 
which  has  reduced  the  deflection  or  wave  motion  under 
each  of  the  wheels.  Comparing  the  resistance  of  the  Chi- 
cago limited  express  on  stiff  eighty  pound  rails  with  that  of 
sixty  five  pound  rails  which  have  been  on  the  track  some 
time,  it  makes  a  difference  of  seventy-five  to  one  hundred 
horse  power  per  mile.  I  have  just  made  some  ninety-five 
pound  rails  for  a  road,  which  will  be  very  much  stiffer 
than  the  eighty  pound  rails.  We  find  now  that  the  con- 
dition in  which  they  are  keeping  the  line  is  so  perfect  that 
there  is  scarcely  any  oscillation  on  the  best  roads,  and  there 
Is  very  little  difference  in  the  oscillation  now  in  riding  on  a 
tangent  or  a  curve.  I  should  prefer  a  tangent  for  smooth 
riding,  although  the  wheels  press  against  the  rails  on 
curves.  Unless  they  are  properly  elevated,  there  will  be 
some  oscillation,  though  our  present  trains  move  very 
steadily  on  the  best  tracks.  I  have  made  careful  experi- 
ments and  with  a  track  in  good  condition  the  heavy  cars 
ride  very  steadily,  leaving  little  to  be  desired. 

C.  O.  Mailloux:  I  think  that  there  is  one  particularly 
good  thing  in  Mr.  Crosby's  paper,  which  is  the  statement 
that  the  track  is  half  the  battle.  Mr.  Crosby  is,  I  think, 
very  modest.  If  I  had  made  the  statement  myself,  I 
would  have  said  the  track  is  nearly  the  whole  of  the  battle. 
I  remember  hearing  our  past-president,  Franklin  L.  Pope, 
whom  we  have  the  honor  to  have  with  us  this  evening, 
telling  me  in  a  very  sententious  way  that  the  street  railway 
people  seem  to  feel  perfectly  satisfied  not  only  to  have 
grades  of  seven  or  eight  per  cent.,  etc.,  but  to  have  one  at 
the  end  of  each  rail.  My  experience  has  been  that  on 
many  roads  they  are  not  even  satisfied  with  that,  but  they 
have  one  between  every  pair  of  ties  or  several  in  each  rail. 
Now  in  the  matter  of  designing  electrical  street  cars  par- 
ticularly, we  have  to  contend  with  all  those  difficulties  and 
we  have  to  resort  to  theoretical  reasoning,  oftentimes,  for 
want  of  practical  data.  Now  I  found  that  the  ordinary 
data  in  relation  to  the  traction  on  street  railroads  are  en- 
tirely out  of  the  way,  entirely  unreliable.  The  most 
au:hentic  figures,  if  my  memory  serve  me  right,  placed  the 
traction  at  something  like  13  pounds  perton.  In  practice, 
as  the  result  of  crude  traction-dynamometer  experiments  I 
have  found  the  traction  below  twenty  pounds  with  a  car 
having  a  considerable  weight.  I  have  found  that  the 
traction  per  ton  reached  in  some  cases  over  thirty  pounds 
and  it  has  gone  as  high  as  forty  pounds.  Calculating  the 
traction  theoretically,  using  the  coefficient  of  friction  on 
the  axle,  the  weight,  and  the  well-known  formula,  (since 
the  power  exerted  is  expended  practically  in  overcoming 
the  friction  of  the  axles),  one  would  expect  to  find  a  much 
lower  traction.  As  a  matter  of  fact,  calculation  gives  a 
figure  which  is  nearly  in  accordance  with  the  data  given  by 
the  engineers;  yet  practice  always  gives  a  higher  figure  by 
fifty  per  cent,  and  often  more.  I  could  not  account  for  it 
unless  it  be  that  owing  to  the  poor  condition  of  the  tram- 
way rail  surface,  as  the  result  of  dirt,  dust,  depressions, 
etc.,  we  have  a  greater  amount,  and  a  greater  amplitude  of 
rise  and  fall  of  the  car  as  it  rides  over  the  minute  excrescen- 
ces on  the  track.  I  concluded  from  this  that  as  the  car  is  be- 
ing continually  and  repeatedly  lifted  slightly  we  must  intro- 
duce into  the  formula  for  traction  a  factor  which  is  a  function 
of  the  weight  of  the  car  itself;  in  other  words  that  traction 
per  ton  increases  with  the  weight  of  the  car.  I  mean  that 
the  traction  per  ton  for  a  car  weighing  three  tons  might 
be  twenty  to  twenty-five  pounds,  while  that  of  a  car  weigh- 
ing seven  or  eight  tons  under  the  same  circumstances 
might  be  probably  thirly  or  thirty-five  pounds.  This  view 
might  explain  the  lower  figures  found  for  the  traction  of 
horse  cars. 

I  would  like  to  hear  from  Mr.  Crosby  in  regard  to  the 
initial  torque;  that  is  the  amount  of  traction  which  is  neces- 
sary to  overcome  static  friction;  in  other  words  what  he 
finds  the  difference  between  static  and  kinetic  friction  to  be. 


I  have  found  in   my  experience  that  the  intitial  traction 
went  up  as  high  as  80  to  100  pounds  per  ton. 

Geo.  B.  Prescott,  Jk.:  I  can  confirm  to  a  certain  ex- 
tent what  Mr.  Mailloux  has  said  about  the  unreliability  of 
the  traction  figures  for  street  cars  that  are  given  in  some 
text  books.  Several  years  ago  I  had  occasion  to  try  a 
number  of  experiments  with  a  storage  battery  car  for  the 
Sprague  company  and  in  the  interest  of  the  West  End 
Railway  company  of  Boston.  It  was  very  soon  found  f:om 
actual  power  expended  that  the  traction  factor  did  not 
agree  with  the  figures  given  in  the  text  books.  In  order. 
if  possible,  to  determine  the  value  of  this  factor  under  or- 
ninary  conditions  of  level  track,  we  secured  a  pair  of 
powerful  horses  from  the  street  railway  company,  that 
were  specially  trained  to  start  very  gently  and  puU  steadily. 
We  took  the  car  out  on  a  nearly  level  track,  and  with  an 
ordinary  spring- balance  attached  between  the  car  and  the 
horses,  endeavored  by  leaning  over  the  dash-board  to  read 
the  indications  of  the  balance.  This  was  found  to  be 
practically  impossible  owing  to  the  rapid  fluctuations  of 
the  indicator.  Then  followed  a  very  amusing  incident. 
Several' gentlemen  had  been  invited  to  ride  in  the  car  and 
witness  the  experiments.  At  this  stage  a  rope  was  procured 
and  the  guests  invited  to  act  as  motive  power,  much  to  the 
amusement  of  the  street  urchins  who  unmercifully  guyed 
the  gentlemen  in  silk  hats  and  top-coats  who  were  acting 
as  car  horses.  A  number  of  interesting  readings  were  se- 
cured which  seem  to  indicate  that  the  condition  of  the 
track  was  not  at  all  uniform,  and  it  seemed  to  happen  that 
when  we  were  going  to  start  the  car  it  would  always  be 
blocked  by  a  spike  As  this  meant  raising  the  whole  weight 
of  the  car  in  starting,  it  was  frequently  impossible  for  the 
men  who  were  pulling  the  car  to  get  it  over  the  spike,  and 
we  would  have  to  push  it  back  and  get  up  a  momentum; 
which  probably  goes  to  shoiv  that  the  traction  coefficient  is 
a  function  of  speed.  These  experiments  were  continued 
the  whole  afternoon,  and  on  a  perfect  level  we  found  the 
traction  to  be  somewhere  in  the  neighborhood  of  30  pounds 
to  the  ton  for  a  car  weighing  about  six  tons. 

Dr.  William  E.  Geyer:  I  must  ask  a  question  which 
will  subject  me  to  the  criticism  of  being  an  electric  heretic. 
It  has  been  stated  over  and  over  again  this  evening  that  in 
the  case  of  electric  locomotion,  the  main  battle  is  the  track. 
Now  if  the  same  attention  were  paid  to  the  track,  I  would 
like  to  ask  Dr.  Dudley  or  any  other  railroad  man,  what  in 
their  opinion  would  be  the  possibilities  with  ordinary  steam 
locomotion,  if  we  are  willing  to  spend  large  sums  of  money 
on  the  track  and  on  maintenance,  approximately  as  pro- 
posed by  Mr.  Crosby. 

Dr.  p.  H.  Dudley;  Our  experiments  are  not  sufii- 
ciently  carried  out  to  determine  yet  all  those  points. 
About  the  best  results  are  those  that  I  have  given  you,  that 
is  a  reduction  of  nearly  lOO  horse  power  per  mile,  com- 
pared with  the  ordinary  65  pound  rail.  I  have  designed 
some  103  pound  rails  which  .ire  nearly  100  per  cent,  stiffer 
than  the  80-pound  rails.  We  will  probably  save  on  the  fast 
express  trainsnearly  200  horse  power  per  mile,  as  compared 
with  worn  60  or  65-pound  rails.  We  have  not  rolled  such  a 
large  rail  yet;  but  it  will  not  be  long  probably,  before  that 
will  be  done.  All  trials  show  a  very  material  reduction  in 
train  resistance  with  the  heavy  rails,  as  we  increase  the 
stiffness.  I  think  it  will  be  perfectly  safe  on  a  track  of  the 
105  pound  rails,  to  run  120  miles  an  hour.  I  have  ridden 
several  times  75  miles  an  hour  on  heavy  rails  and  did  not 
feel  it  nearly  so  much  as  on  the  light  rails  when  running 
45  miles  an  hour.  There  is  scarcely  any  oscillation.  The 
track  is  in  perfect  line  and  the  joints  are  all  kept  up.  I 
might  show  you  on  the  black-board  the  shape  of  some  of 
rails  we  find  in  tracks.  Taking  a  30-foot  rail  on  our  best 
tracks;  its  surface  to  the  eye  would  be  represented  by  a 
straight  line  as  indicated  lu  Fig  r.  The  joint  is  well  main- 
tained in  uniform  surface  with  other  portions  of  the  rail. 
Take  even  65-pound  rails,  after  they  have  been  run  over  a 
little  while,  if  the  joints  are  laid  opposite,  we  find  the  rails 
in  this  form.  Fig.  2,  down  at  the  joints  and  high  in  the 
center.  Now,  of  course,  as  the  locomotive  or  train  is 
passing  over  this  depression,  it  further  deflects  and  the 
wheels  strike  on  the  receiving  end  of  the  rail  and  cut  out  a 
piece  from  the  head  of  the  rail.  This  has  been  very  com- 
mon. Some  times  the  effect  is  suflicient  also  to  bend  the 
rail  down  at  this  point.  The  apparatus  I  have  on  my  car 
ejects  paint  on  the  rails  where  there  is  a  certain  deflection. 
In  Fig.  2.  it  will  be  noticed  the  receiving  ends  of  the  rails 
are  commencing  to  cut  out.  By  ejecting  the  paint,  the 
trackmen  have  been  able  to  surface  the  track  so  that  on 
rails  15  or  16  years  old,  they  have  not  only  checked  the 
cutting  out,  but  have  brought  up  the  surface  of  the  rails  to 
a  much  better  condition,  and  they  are  nearly  in  straight 
line  at  the  present  time.  One  serious  trouble  with  many  of 
the  railroad  people  is,  that,  while  they  want  a  heavy  rail, 
they  never  consider  the  question  of  stiffness.  I  distribute 
my  metal  so  as  to  make  the  section  very  stiff,  not  allowing 
so  much  in  depth  of  the  head  of  the  rail  as  is  usually  done, 
but  widening  the  head,  because  when  these  rails  have  been 
in  the  track  a  few  years  they  become  worn  very  unevenly, 
and  must  be  removed  from  the  track.  I  am  making  the 
heads  on  that  account  very  much  broader  and  the  sections 
stiff,  so  the  det  fictions  of  my  75  and  So-pounds  rails  is  less 
than  one-tenth  of  an  inch  in  the  track.  We  mark  all  those 
rails  for  any  deflection  exceeding  three  thirty-seconds  of  an 
inch,  under  a  load  of  six  tons  per  wheel.  That  is  about 
as  close  as  the  trackmen  can  work  on  a  65-pound  rail.  On 
an  80-pound  rail  they  can  work  closer,  but  require  great 
skill.  The  ejection  of  paint  also  shows  where  there  is  a 
rotten  or  loose  tie.  The  form  of  rail  where  the  {oints  are 
low,  and  high  in  the  center  I  call  the  first  form.  Then 
there  is  another  form  in  wliich  the  joints  and  cenler  are 
low,  and  high  at  the  quarters  which  I  call  the  second  form. 
Fig.  3.  Then  there  is  another  rail  of  which  the  surface  is  all 
full  of  waves.  1  call  that  the  third  form,  see  Fig.  4.  A  few 
years  ago  that  was  a  very  serious  matter.  We  arc  often 
able  to  tell  from  the  diagrams  in  the  car,  what  mill  made 
the  rails  as  we  run  over  them.  That  feature  has  been  ma- 
terially improved  by  the  mills.  You  will  see  at  once,  with 
trains  running  over  rails  of  Ihesevarions  forms  and  with  the 
.  deflections,  there  is   a  large   amount  of   force  lost.     Kails 
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high  in  the  center  to  the  eye,  will  be  loose  on  the 
ties,  so  that  there  is  quite  a  wave  under  each  wheel. 
Even  with  very  good  track  we  find  that  under 
each  wheel  there  is  a  depression  depending  on 
the      weight     of      the      wheel      and     speed     of     train. 

Mr,  Lockwood:  Before  the  discussion  is  concluded  I 
would  like  to  call  attention  to  just  one  point  more,  which 
seems  to  have  escaped  attention  so  far,  though  I  have  no 
doubt  that  those  of  us  who  are  experts  in  electric  railroad- 
ing have  not  overlooked  it,  and  that  is  that  with  the  in- 
creased use  of  electric  locomotives  we  may  expect  to  have 
better  preserved  tracks,  and  tracks  which,  moreover,  will 
hold  out  much  longer ;  because  in  the  transfer  of  the  rectilin- 
ear motion  of  the  steam-piston  to  its  connecting  rod  and 
in  its  transformation  to  rotary  motion  in  the  wheels  there 
is  a  heavy  pounding  effect  which  will  certainly  be  absent 
from  the  motor  which  has  a  rotary  motion  at  the  outset. 

Fr.vnk  J.  Spr.-^gl'E:  I  was  not  here  early  enough  to 
hear  Mr.  Crosby's  valuable  paper,  out  I  have  gathered  the 
gist  of  some  of  the  points  from  the  criticisms  made.  I 
wish  to  take  the  decided  position  that  no  automatic  system 
of  high  speed  service  for  either  passengers,  freight,  or  mail 
will  ever  come  to  a  commercial  issue.  1  will  go  farther 
still:  The  moment  you  deny  to  a  man  the  privilege  oi  trav- 
eling 100  or  150  miles  an  hour  you  will  have  a  flood  of 
applications  from  people  that  want  the  opportunity.  I 
know  very  well  what  Mr.  Crosby's  feelings  are,  and  per- 
haps it  was  his  belief  in  high  speed  service  which  brought 
him  into  the  railway  field.  I  will  relate  an  incident,  which 
will  perhaps  be  new  to  you  I  do  not  remember  wh&.t  year 
it  WdS  that  Mr.  Crosby  left  the  army,  but  it  was  six  ytars 
ago  that  I  was  married,  and  he  was  my  groomsman  I 
saw  him  but  one  day,  and  a  year  or  two  later,  I  happened 
to  be  in  New  York  city  at  the  time  when  the  Richmond 
road  was  under  consideration,  and  I  was  casting  about  for 
some  one  to  associate  with  me  in  my  work.  It  was  just  after 
some  e.'vperiments  on  the  elevated  railroad  had  been  car- 
ried through.  Mr.  Crosby  flashed  across  my  mind.  He 
was  then  down  in  New  Orleans.  I  said  to  my  wife:  "The 
time  has  come  when  I  must  have  some  one  to  help  carry 
the  load,  and  I  want  a  man  about  my  own  age,  and  one 
who  has  nerve  and  grit  and  coolness,  so  that  it  he  gets  on 
the  front  of  a  car  that  is  going  75  miles  an  hour,  and  there 
is  danger  ahead,  he  will  stay  there."  I  said,  "Do  you 
think  Mr.  Crosby  is  that  kind  of  a  man?  Has  he  that  kind 
of  nerve?"  She  replied,  "I  think  he  has."  I  went  to  the 
office,  and  telegraphed  to  him,  "Can  you  come  on  to  New 
York  at  once  for  a  week?"'  He  telegraphed.  "Yes;  I 
will  come."  He  came  on.  We  had  a  conversation,  -  and 
the  result  was  that  Mr.  Crosby  resigned  from  the  engi- 
neers' corps,  and  stands  tcr-day  as  one  of  the  foremost  ex- 
ponents of  high  speed  service. 

Mr.  Crosby  spoke  of  the  possibility  of  returning  the 
energy  of  the  train  to  the  line,  and  that  it  would  have  very 
little  importance  in  dealing  with  the  particular  class  of  ser- 
vice of  which  he  has  spoken — high  speed  service  over  long 
distances.  That  is  very  true.  I  think  perhaps  the  value 
there  of  a  shunt  machine,  if  used,  would  be  on  account  of 
the  constancy  of  the  speed.  That  is,  it  would  always  be 
constant  within  a  certain  very  small  limit,  especially  with 
machines  of  the  exceedingly  high  efficiency  which  would 
be  used  under  those  circumstances.  That  is  where  I 
think,  perhaps,  the  shunt  machines  would  be  used.  But 
on  local  rapid  transit  service,  or  service  like  that  of  the  ele- 
vated railroads  of  New  York  city,  which  is  not  very  rapid, 
but  where  we  have  stops  every  third  of  a  mile,  then  the 
importance  of  returning  energy  to  the  line  becomes  at  once 
very  great,  because  from  careful  calculations  I  know  it  to 
be  possible  to  return  about  40  per  ceot.  of  the  total  energy 
used  back  to  the  line,  and  the  facility  with  which  this  can 
be  done  increases  very  rapidly  with  the  size  of  machine 
which  is  used.  Where  you  can  use  shunt  machines,  and 
excite  your  field-magnets  up  to  a  very  high  saturation,  and 
have  a  very  reasonable  latitude  of  variation,  the  criticism 
that  was  made  that  there  would  be  a  loss  in  energizing  the 
field-magnets  more  than  when  in  using  scries  machines,  I 
do  not  think  holds  particularly  good,  for  this  reason:  That 
the  total  energy  used  in  the  field-magnets  forms  a  very 
small  proportion  of  the  total  amount  of  the  energy  used  on 
the  line,  and  if  the  return  energy  is  40  per  cent,  of  the 
total,  and  the  field  energv  of  the  magnet  is  only  2  or 
3  per  cent,  of  the  total,  the  value  of  this  method  seems 
apparent. 

The  question  of  traction,  which  has  been  so  ably  spoken 
of  by  Dr.  Dudley,  has  two  entirely  different  bearings.  If 
you  are  dealing  with  street  car  service  it  is  one  thing.  If 
you  are  dealing  with  high  speed,  clean  rail  service  it  is  an 
entirely  different  thing.  I  have  found,  so  far  as  my  prac- 
tical experience  goes,  that  the  dirt  on  the  track,  the  snow 
and  mud,  and  the  grades,  were  the  questions  that  deter- 
mined the  power  of  the  motors.  When  you  consider  that 
with  20  pounds  traction  per  ton,  the  work  on  a  one  per 
cent,  grade  is  equal  to  the  work  of  traction,  and  that  our 
street  car  service  demands  12,  n,  and  even  14  per  cent, 
grade  work,  the  question  of  rail  traction  on  a  level  amounts 
to  very  little  in  street  car  motor  design,  but  it  docs  amount 
to  the  greatest  possible  importance  in  high  speed  service. 

Mr.  Crosby  was  speaking,  just  as  T  came  in,  of  th£  in- 
fluence of  currents  on  traction  where  the  ground  circuit  is 
used.  I  was  once  a  very  zealous  upholder,  especially 
through  our  commercial  agents,  of  the  importance  of  using 
the  ground  circuit,  because  of  the  value  of  adhesion.  My 
b'rlief  was  founded  on  the  experience  I  had  with  a  very 
dirty  track,  for  which  the  electricity  was  perhaps  a  sort  of 
broom  to  brush  away,  or  a  fire  to  consume,  the  dirt.  I  am 
now  of  the  opinion  that  the  passage  of  the  current,  or  at 
lea.st  so  much  current  as  is  necessary  for  actual  traction, 
has  little  Influence  on  actual  adhesion  with  clean  rails. 
If  it  has  any  Influence  It  simply  acts  as  a  cleaner  of  the 
track— nothing  more  than  that. 

J.  Stantoki)  Brown:  The  (|ucstion  of  grades  has 
come  up  and  been  discussed,  but  the  question  of  curvature 
has  not,  unless  it  was  taken  up  before  I  came  in.  I  would 
like  to  inquire  what  limitations  would  be  put  upon  that  In 
this  very  high-speed  service. 

Mr.  Crosby  :     In  the  paper  as  read  there  is  a  calculation 


for  the  limit  of  curvature  as  a  question  of  safety.  Now 
there  is  a  very  important  question  as  to  the  effect  of  curva- 
ture in  increasing  the  friction  coefficient.  On  that  I  have 
been  able  to  do  nothing  more  than  take  the  text-book  for- 
muliie,  and  I  am  not  at  all  sure  that  they  are  all  right. 
The  matter  of  safety  I  have  discussed  in  the  papers. 
The  power  I  have  assumed  ordinary  coefficients  for.  As 
to  the  values  of  the  coefficients  in  street  railway  work  on 
straight  track,  I  found  with  a  d)Tiamometer  on  an  ordi- 
nary flat  rail,  about  25  pounds  average  per  ton  for 
a  car  weighing  about  12,000  pounds,  that  is,  a 
street  car,  on  an  average  street  car  track.  As  to  the  start 
ing  effect,  I  started  a  car  equipped  with  the  ordinary 
Sprague  motor  with  14  amperes  by  having  a  water 
resistance  external  to  the  car.  Of  course,  all  cars,  as  they 
are  made  by  all  the  companies  that  I  know  of,  take  a 
larger  current  than  that  to  begin  with  under  any  conditions, 
simply  because  Cis  equal  to  E  divided  by  /?.  You  have 
so  much  R  and  so  much  E  and  you  will  have  so  much  C. 
But  that  current  is  many  times  larger  than  is  necessary  to 
start  a  car.  Those  14  amperes  started  a  car  on  what  was 
practically  a  level,  rusty  track,  then  I  put  a  dynamometer 
in  to  check  it.  and  as  I  remember  now  got  about  175 
pounds  as  the  effort,  applied  gradually  through  a  rope  and 
a  dynamometer  to  the  starting  of  this  car.  That  would 
be  about  35  pounds — from  35  to  50  pounds 
per  ton — and  it  checked  exactly  with  the  calculated  torque 
resulting  from  the  14  amperes  which  were  used  electrically. 
In  other  words  1  started  once  mechanically  by  men  haul- 
ing on  the  dynamometer,  and  then  electrically,  and  ihey 
checked  very  well,  running  somewhere  to  175  or  200 pounds 
for  five  tons. 

Now  another  gentleman  has  not,  I  think,  been  answered 
as  to  the  question  he  raised  respecting  the  feasibility  of 
steam  as  compared  with  electric  traction,  in  case  every  pos- 
sible improvement  is  made.  I  assumed  in  the  paper  I 
prepared  previously  on  the  subject  that  the  traction  coefli- 
cient  would  be  the  same  for  the  same  pull,  no  matter  how 
exerted.  It  is  so  much  per  ton  that  has  to  be  exerted. 
Now  the  way  I  took  hold  was  to  calculate  this  very  thor 
oughly — this  cumulative  load — with  steam,  the  coal  neces- 
sary to  be  carried  and  the  water  and  the  surface  opposed 
to  the  atmosphere  in  increasing  your  speed.  I  formed  a  table, 
which  I  believe  is  reliable,  showing  thatatvarj'ing  ratios  for 
efficiency  for  electric  locomotive  machinery,  and  assuming 
what  we  know  to  be  the  average  efficiency  of  the  steam 
mechanism  at  such  and  such  speeds,  that  you  will  have  an 
economy  greater  in  the  one  case  or  the  other.  It  runs  this 
way:  If  you  can  get  ninety  per  cent,  efficiency  out  of  your 
electric  service  and  have  a  frequent  service — that  is,  of 
course  an  indefinite  term,  but  I  define  in  my  calculation  a 
particular  frequency  which  Is  not  excessive  as  compared 
with  the  local  traffic,  say,  of  the  New  York  Central  road 
— with  such  a  frequency  with  ninety  per  cent,  efficiency 
and  at  twenty  miles  an  hour,  the  electrical  propulsion  is 
slightly  more  economical  than  steam  propulsion.  Now  as 
you  increase  your  speed  the  relative  value  of  the  electrical 
propulsion  increases  enormously,  and  finally  at  high  speed, 
say  120  miles,  your  electrical  propulsion  is  something  like 
six  times  more  economical  than  steem  propulsion,  consid- 
ering steam  propulsion  even  possible.  But  it  is  not  possi- 
ble to  propel  ordinary  trains  by  steam  at  120  miles  for  any 
length  of  line  worthy  of  consideration,  because  the  amount 
of  coal  and  water  that  you  are  required  to  carry  has  reached 
a  quantity  that  would  require  two  or  three  tenders  to  take 
care  of.  You  can  see  readily  that  it  is  a  cumulative  thing. 
Every  pound  of  coal  you  put  in  requires  some  more  coal  to 
be  burnt  to  pull  that  pound  and  jou  have  to  carry  it,  and 
you  have  water,  so  that  when  you  get  to  the  high  speeds  it 
is  out  of  the  question  and  we  have  nothing  to  look  for  at 
very  high  speeds,  save  electrical  propulsion.  But  If  we 
come  to  comparatively  low  speed  service  and  a  compara- 
tively infrequent  service  the  steam  will  beat  us. 

Mr.  Peirce:  Do  I  understand  Mr.  Crosby  then  to 
mean  that  for  heavy  freight  service  steam  would  be  more 
economical  than  electricity? 

Mr.  Crosby:  Yes;  I  think  for  heavy  freight  service, 
unless  its  frequency  is  far  beyond  anything  we  have  to-day, 
it  can  be  carried  on  more  economically  by  steam  than  by 
electricity.  The  table  I  prepared.  I  calculated  with  a  great 
deal  of  care  for  the  cost  of  generating  so  much  power  In 
the  one  method  and  in  the  other,  and  I  also  introduced  as 
nearly  as  I  could  the  dead  weights  needed  for  producing 
that  power  by  the  two  agents.  Those  I  will  say  are  factors 
that  have  to  go  into  it:  The  cost  of  producing  one  horse 
power  hour  and  the  number  of  tons  of  paying  freight  that 
one  horse  power  hour  can  haul  when  that  horse  power 
hour  is  expended  by  the  one  means  and  the  other.  Those 
two  things  being  considered,  put  them  together  in  the  equa- 
tion and  you  have  at  once  the  speeds  at  which  the  one  or 
the  other  agent  becomes  more  economical. 

Mr.  Sprague:  I  heartily  agree  with  Mr.  Crosby  in 
his  opinion  regarding  the  freight  service — that  it  will  be  a 
long  time  before  It  can  be  more  economically  carried  on 
by  steam  than  by  electricity;  likewise  long  trunk  Iranspor- 
tatlon.  \o\.\  must  understand  that  electric  transmission  is 
going  to  bring  up  a  new  system  of  train  operating  and 
train  dispatching, 

I  think  that  in  justice  to  Mr.  Crosby  I  should  explain 
why  he  was  said  to  "have  nerve."  It  was  related  that  at 
a  ballon  ascension  In  the  city  of  New  Orleans  Mr.  Crosby 
got  away  In  the  balUion  without  the  operator  because  he 
was  bound  to  go.  1  feci,  in  discussing  this  subject,  very 
much  as  that  operator  probably  did.  Mr.  Crosby  on  this 
question  of  rapid  transit  has  run  away  from  me,  simply 
because  I  know  of  It  only  through  the  discussion  that  is 
going  on, 

Mr.  Tiiomf'SON:  If  I  understand  Dr.  Gcyer's  ques- 
tion it  was:  "All  other  things  being  crjual,  why  can  we 
not  safely  use  .is  high  speed  with  the  locomotive  as  with 
the  electric  motor  ?"  There  seems  to  be  one  certainty  in 
favor  of  the  electric  motor  as  regards  the  matter  of  safely 
not  found  in  the  case  of  the  locomotive.  Highspeed 
means  more  danger  of  the  numerous  parts,  such  as  con- 
necting rods  of  the  locomotive  breaking;  it  means  more 
danger  of  boilers  exploding,  etc.     Where  the  armature  is 


mounted  on  the  car  axle  as  proposed  by  the  speaker,  the 
electric  motor  has  no  extra  moving  parts  over  those  found 
in  an  ordinary  car— as  against,  I  don't  know  how  many 
moving  parts  in  the  locomotive — but  a  great  number  in- 
tricately involved;  so  that  an  electric  train  would  have  a 
very  high  per  cent,  of  safety  over  the  steam  locomotive, 
whether  the  present  track  is  Improved  or  not. 

The  President:  This  discussion  is  an  exceedingly 
Interesting  one,  but  we  have  some  other  matters  to  come 
before  us  this  evening,  and  it  is  past  ten  o'clock  already. 
Franklin  Leonard' Pope,  I  believe,  has  agreed  to  tell  us 
something  about  the  history  of  Mr.  Davenport's  little  loco- 
motive here,  which  perhaps  will  run  120  miles  an  hour.  I 
don't  know  whether  he  thought  of  doing  it  or  not. 

The  Inventions  of  Thomas  Davenport, 
by  franklin  l.  pope. 

The  year  1837  marked  a  very  important  era  in  the  his- 
tory of  the  industrial  development  of  electricity.  During 
that  year  two  of  the  most  extraordinary  inventions  of  the 
present  century  made  their  advent  in  this  city— the  electric 
telegraph  of  Prof.  Samuel  F.  B.  Morse,  and  the  electric 
motor  of  Thomas  Davenport.  The  motor  came  first. 
Davenport,  a  self-taught  Vermont  blacksmith,  who  had 
invented  and  constructed  his  machine  in  a  remote  country 
village  in  a  crude  form  as  early  as  1S34,  came  to  New 
York  in  February,  1S37,  bringing  with  him  some  of  the 
machinery  which  had  been  made  for  the  purpose  of  exhibi- 
tion by  himself  and  Ransom  Cook,  with  a  view  to  enlist- 
ing capital  to  build  a  large  motor.  During  the  season  of 
1S37  he  occupied  rooms  in  the  city,  where  he  exhibited 
models  of  his  motor  and  various  other  electrical  inventions. 
Articles  were  published  in  the  newspapers  of  the  day,  and 
his  exhibitions  were  attended  by  a  great  number  of  people. 
In  letters  written  about  that  time  Davenport  mentioned 
that  one  of  the  most  frequent  visitors  was  Professor 
Morse. 

With  the  history  of  Professor  Morse  and  his  invention 
of  the  telegraph  the  world  is  quite  familiar.  With  the 
history  of  Davenport  and  of  the  invention  of  his  electric 
motor— as  I  soon  discovered  in  endeavoring  to  obtain  in- 
formation about  it  myself — scarcely  anything  is  known. 
This  difficulty  ultimately  led  me  to  interest  myself  in  try- 
ing to  find  out  more  about  the  matter.  In  this  undertak- 
ing I  was  fortunately  very  much  more  successful  than  one 
can  reasonably  expect  to  be.  in  attempting  to  resuscitate 
the  histor)-  of  an  invention  which  has  lain  unknown  for  the 
best  half  of  a  century. 

The  first  newspaper  notice  of  the  electric  telegraph  which 
appeared  in  America  was  in  the  New  York  Obsc-rvt-i-  in  the 
summer  of  1S37.     I  will  read  you  an  extract  from  it: 

"A  gentleman  of  our  acquaintance  several  years  since 
suggested  that  any  intelligence  might  be  communicated  al- 
most instantaneously  hundreds,  if  not  thousands  of  miles, 
by  means  of  very  fine  wires,  properly  coated  to  protect 
them  from  moisture  and  extendmg  between  places  thus 
widely  separated.  It  is  well  known  that  the  electric  fluid 
occupies  no  perceptible  time  in  passing  many  miles  on  a 
wire,  and  if  it  Is  possible  by  connecting  one  end  of  the 
wire  with  an  electrical  or  galvanic  battery  to  produce  ai}y 
sc-Hsi/'/f  ('ffcct  whatcVir  at  the  other,  it  is  obvious  that  if 
there  are  twenty-four  wires,  each  representing  a  letter  of 
the  alphabet,  they  may  be  connected  with  the  battery  suc- 
cessively in  any  order,  and  if  so  connected  in  the  order  of 
the  letters  of  any  word  or  sentence,  that  word  or  sentence 
could  be  read  or  written  by  a  person  standing  at  the  other 
end  of  the  wires.  All  the  paragraphs  of  a  newspaper  could 
thus  be  touched  bv  a  man  in  Philadelphia,  and  the  con- 
tents, verbatim  cl  literatim,  conveyed  to  New  York  as  fast 
as  a  compositor  could  set  up  the  type!" 

It  has  always  been  a  mystery  to  me  what  invention  was 
referred  to  in  that  article.  The -\VTf'  Yorh  Observer  \i^% 
edited  at  that  time  by  a  brother  of  Professor  Morse.  The 
"gentleman  of  our  acquaintace"  referred  to  was.  no  doubt, 
Professor  Moise,  but  what  was  meant  by  the  telegraph  of 
twenty  four  wires  I  could  never  make  out,  because  we  all 
know  that  Morse  never  entcrtaine  1  any  idea  other  than 
that  of  a  single-circuit  telegraph  at  any  time  from  the  be- 
ginning of  his  experiments  in  1S35,  or  earlier.  But  I  re- 
ceived a  few  days  since  a  letter  from  a  gentleman  who  had 
read  some  articles  rccenily  published  by  me  in  reference  to 
Davenport's  work.  In  which  he  stated  that  he  visited  Dav- 
enport's exhibition  in  the  summer  of  1S37,  here  in  the 
city  of  New  York,  and  that  he  himself  saw  in  that  exhibi- 
tion a  model  of  a  telegraph  of  twenty-four  wiies  invented 
by  Davenport,  and  that  model  must  undoubtttily  be  the 
telegraph  referred  to  in  the  extract  I  have  just  read. 

In  pursuing  my  investigations  Into  the  history  of  Daven- 
port's work,  I  was  fortunate  enough  to  find  t'.uit  several  of 
his  original  models  were  still  in  existence.  One  of  these 
models  a  circular  railway  two  feet  and  a  half  in  diameter 
with  a  locomotive  traveling  on  it,  simitar  to  the  one  which 
we  have  here  to-night,  but  very  much  more  finely  finished, 
I  was  able  to  satisfy  myself  by  contemporaneous  evidence 
was  built  in  1S37.  The  one  which  is  before  you  was  found 
in  the  cabinet  of  the  Female  Seminary  in  'IVoy,  formerly 
.Miss  Willard's.  The  records  of  the  institution  show  that 
it  was  purchased  in  1S40,  but  it  evidently  muit  have  been 
built  by  Davenport  himself  prior  to  the  more  lincly  finished 
model  of  which  T  have  just  spoken,  which  was  constructed 
in  1^3(3-7  with  the  assistance  of  Ransom  Cook  of 
Saratoga,  a  very  ingenious  person,  and  a  finished  mechanic, 
I  think  there  Is  no  doubt  that  the  model  before  us  was  built 
in  the  early  part  of  1837,  and  possibly  as  early  as  1S36. 
I'ortunately  It  is,  as  you  sec,  in  a  very  good  state  of  pres- 
ervation. 1  have  had  it  mounted  to-night  with  the  same 
battery  that  was  found  with  it— a  three-cell  C.rove  battery 
of  pint  cups,  and  T  think  we  shall  find  that  it  is  in  tolerably 
fair  running  order.  [The  model  was  set  In  motion.]  It 
docs  not  go  quite  a  hundred  and  twenty  miles  an  hour, 
but  it  goes.  This  locomotive,  you  will  observe,  has  a 
fixed  field  magnet  below,  and  a  revolving  armature  above, 
which  is  reversed  twice  in  every  revolution.  So  far  as  I 
am  able  to  discover,  that  is  a  combination  found  In  every 
practical  motor  to-day,  which  Davenport  was  the  first  to 
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make  known  and  to  use  in  1834.  The  motor  is  connected 
to  the  driving  axle  by  bevel  gear.  The  field  and  armature 
in  the  model  before  you  are  connected  in  series.  In  the 
other  model  of  1837,  of  which  I  spoke,  they  are  connected 
//;  shunt.  Among  other  models  of  Davenport  was  one 
having  a  horse-shoe  field  and  a  four-pole  armature  with 
cur\'ed  pole-pieces,  which  is  really  quite  an  advanced  type 
of  motor.  That  also  was  built  in  1S37.  Altogether,  Dav- 
enport, between  1S34  and  1S40.  built  over  100  motors  of 
different  patterns  and  of  varying  sizes,  scarcely  any  two  of 
them  alike.  I  discovered  also,  quite  to  my  surprise,  that 
he  was  undoubtedly  the  first  to  make  use  of  the  solenoid 
with  a  movable  core  as  a  means  of  moving  machinery  of 
any  kind.  He  built  in  1S39  quite  a  large  motor,  operating 
upon  that  principle,  which,  Irom  the  best  description  I  have 
been  able  to  find  of  it,  must  have  approached  one  horse 
power.  He  set  that  up  at  42  Stanton  street,  in  New  York; 
attached  a  printing  press  to  it  and  started  to  publish  the 
pioneer  electrical  journal  of  America — a  small  weekly  paper 
called  "The  Electro-Magnet  and  Mechanics'  Intelli- 
gencer," printed  by  electrical  power.  Through  the  kind- 
ness of  Mr.  Davenport's  son,  Rev.  Willard  G.  Davenport, 
I  have  the  pleasure,  on  his  behalf,  of  presenting  to  the 
American  Institute  of  Electrical  Engineers  two  copies  of 
tbat  paper.  These,  so  far  as  is  known,  are  the  only  edi- 
tions ever  published;  they  are  number  one  and  number 
two.  This  was  in  1S40.  I  have  received  within  a  day  or 
two  an  interesting  letter  from  H.  S.  Davenport,  a  nephew 
of  Thomas  Davenport,  still  living  in  Vermont  at  an  ad- 
vanced age.  who,  as  a  boy,  was  with  him  a  great  deal  and 
in  that  way  became  quite  familiar  with  his  work.  I  will 
take  the  liberty  of  reading  extracts  which  give  some  idea 
of  the  manner  of  man  Mr.  Davenport  was.     He  says: 

*■  Many  of  his  models  never  left  his  shop  and  were  but  little 
known  even  at  the  time  of  their  construction.  They  were  only 
made  to  show  to  how  many  uses  the  power  could  be  applied, 
also  to  work  from  on  a  larger  scale,  if  he  could  get  pecun- 
iary aid  to  do  so.  The  different  models  which  interested 
me  most,  at  the  several  times  I  was  in  his  shop,  were  a 
trip  hammer,  a  turning  lathe  and  a  machine  for  doubling, 
twisting  and  reeling  cotton  or  silk,  all  at  the  same  time. 
A  circular  frame  fitted  with  two  intersecting  tracks,  on 
which  four  miniature  cork  images  glided  around,  he 
called  his  'puppet  show.'  He  was  naturally  of  a  retiring 
disposition,  but  when  waked  up  was  very  strong  in  argu- 
ment. His  two  favorite  subjects  were  nature  and  electro- 
magnetism.  He  considered  magnetism  the  most  impor- 
tant element  in  the  creation  of  the  universe  and  thought  it 
would  be  in  its  destruction.  Magnetism  kept  the  heavenly 
bodies  in  their  place?,  and  if  that  failed  everything  would 
te  turned  to  chaos.  He  eoutd  see  in  every  rock  of  the 
earth  the  battery  of  which  it  was  composed.  So  also  in 
the  animal  kingdom,  the  bores,  muscles,  and  blood  con- 
stituted a  complete  battery,  which  exercised  a  repulsive  or 
attractive  force  with  respect  to  another  organism  of  the 
same  kind.  He  was  a  great'fover  of  fun  and  exceedingly 
fond  of  a  joke.  On  one  occasion  he  received  an  order 
from  a  party  in  Chicago  for  a  half  dozen  bottles  of  elec- 
tricity. He  said  he  knew  by  the  tenor  of  the  letter  that  it 
was  intended  as  a  joke,  and  he  accordingly  replied  that  he 
bottled  up  his  wrath  for  such  would-be-ignoramuses  as  he 
was,  but  had  no  electricity  for  him." 

I  might  go  on  and  relate  many  other  facts  of  interest  which 
I  have  learned  about  Mr.  Davenport  and  his  inventions, 
but  the  hour  is  aVeady  late  and  I  will  forbear.  But  I  may 
remark  in  conclusion,  that  I  find  him  to  have  been  one  of 
the  most  interesting  characters  with  whom  1  have  ever  be- 
come acquainted,  and  I  cannot  but  feel  highly  gratified 
that  my  attention  chanced  to  be  directed  to  the  subject,  in 
season  to  rescue  at  least  some  of  the  more  important  of 
his  work  from  impending  oblivion.  In  two  or  three  years 
more  it  would  have  been  too  late.  There  are  people  now 
living,  although  at  an  advanced  age,  who  knew  him  and 
remember  him  perfectly,  but  in  a  year  or  two  more  per- 
chance they  will  be  gone. 

On  motion  of  Ralph  W,  Pope,  the  gift  of  Mr.  Daven- 
port was  accepted  by  the  institute  with  thanks. 


Telegraphers'  Troubles. 

The  Orderof  Railway  Telegraphers  is  having 
a  good  deal  of  trouble  of  late.  The  last  diffi- 
culty promises  to  be  quite  serious.  It  is  re- 
ported that  S.  H.  H.  Clark,  general  manager  of 
the  Union  Pacific,  has  issued  an  order  instruct- 
ing the  general  superintendents  to  ask  all  the 
telegraph  operators  on  their  respective  divisions 
to  withdraw  fr jm  the  Order  of  Railway  Teleg- 
raphers, and  to  discharge  all  who  refuse. 
This  order  has  been  executed,  and  every  oper- 
ator on  the  entire  system  from  the  Missouri 
River  to  Portland,  Ore,,  and  from  Denver  to  the 
Oulf,  received  a  notice  to  withdraw  from  the 
order  or  resign  from  the  service  of  the  company. 
No  reason  was  given  for  this  demand  except 
that  the  company  did  not  wish  the  operators  in 
its  employment  to  belong  to  such  an  organization. 
There  was  a  great  deal  of  discontent  expressed 
at  the  order,  and  many  were  in  favor  of  resist- 
ance. 

A  railroad  official  is  reported  as  saying:  "It 
was  discovered  that  some  kind  of  an  organiza- 
tion was  being  agitated  by  certam  members  of 
the  order  for  the  purpose  of  resistance,  and  it 
being  thought  prejudicial  to  the  interests  of  the 
company,  an  order  was  promulgated  for  all  the 
Union  Pacific  operators  to  withdraw  from  the 
order,  as  it  was  thought  they  would  not  be  apt 
to  concoct   mischief  if  they   did   not  have  the 


support  of  the  order  back  of  them.  The  feeling 
among  the  men  is  that  they  will  strike  rather 
than  submit." 

A  dispatch  from  Pueblo,  Colo.,  says  Chief 
Thurston  is  in  that  city  investigating  the  trouble. 
He  hopes  to  be  able  to  arrange  for  a  conference 
at  which  the  men  can  show  that  the  company  has 
been  misinformed.  It  is  believed  by  the  officers 
of  the  association  that  the  company's  order 
aerainst  the  members  will  be  withdrawn. 


Train  Lighting  by  Electricity. 

In  a  paper  before  the  Western  Railway  club, 
George  Gibbs,  mechanical  engineer  of  the  Chi- 
cago, Milwaukee  &  St,  Paul  railroad,  makes  the 
following  statement  regarding  train  lighting  by 
electricity:  "The  electric  system  may  be  con- 
sidered adapted,  in  the  present  state  of  the  art, 
to  ^/(?c7rt/ service  only.  It  fills  a  number  of  the 
requirements  for  a  perfect  light  in  a  manner 
that  no  other  light  approaches.  It  is  cleanly, 
cool,  safe,  allows  excellent  distribution,  and  is, 
in  fact,  a  luxury  which  is  duly  appreciated  by 
the  traveling  public.  Unfortunately,  from  a 
railroad  point  of  view,  it  is  not  such  a  success. 
It  is  costly,  is  adapted  to  special  service  only, 
and  requires  great  attention  todetails.  Still,  in 
many  instances,  it  will  undoubtedly  pay  for  itself 
many  times  over;  and  each  railroad  manager 
must  consider  for  himself  whether  under  his 
special  conditions  its  use  is  warranted," 


The  New  Ward  Arc  Lamp  for  Incandes- 
cent Circuits. 

One  of  the  most  noteable  developements  in  modern  light- 
ing practice  is  the  employment  of  arc  lamps  or  incandes- 
cent circuits,  and  the  success  which  has  attended  the 
introduction  by  the  Electric  Construction  &  Supply  com- 
pany of  New  York,  of  the  New  Ward  Arc  Lamp,  for  this 
purpose,  shows  that  lighting  concerns  recognizes  the  ad- 
vantages of  the  system.  In  central  station  works  the  use 
of  arc  lamps  on  constant  potential  circuits  is  rapidly  in- 
creasing, as  shown  by  the  installations  at  the  Edison 
stations  in  New  York,  Boston,  Chicago,  Minneapolis  and 
St.  Paul  and  elsewhere.  A  noteworthy  fact,  also,  is  that 
the  Edison  Illuminating  company  in  Brooklyn  has  alone 
installed  625  arc  lamps  on  its  incandescent  circuits.  There 
are  many  coudilions  where  it  would  be  both  difficult  and 
expensive  to  extend  the  arc  system,  and  wherever  the  in 
candescent  circuits  are  available  they  can  now  be  advan- 
tageously utilized  both  for  inside  and  outside  lighting.  A 
station  using  say,  100  lamps,  can  furnish  light,  it  is  said, 
at  6  cents  per  hour  per  lamp,  and  the  customer  can  use 
just  what  light  he  wants,  and  pay  for  just  what  he  gets. 
An  important  consideration  in  this  system  from  an  econom- 
ical standpoint  is  the  saving  effected  by  the  ability  to  dis- 
pense with  more  than  one  set  of  apparatus. 

For  isolated  work  this  system  possesses  points  of  remark 
able  adaptability.  Its  particular  excellence  is  well  shown 
in  the  illumination  of  large  spaces,  and  in  hlling  the  re- 
quirements of  many  special  locations.  It  has  been  adopted 
with  marked  success  in  breweries,  sugar  refineries,  railway 
sheds,  waiting,  rooms,  offices  and  large  factories  all  over 
the  country.  Of  the  many  leading  brewers  of  New  York 
who  are  now  using  it  on  an  extensive  scale  may  be  men 
tioned  George  Ehret,  Peter  Doelger,  and  Messrs.  BalJan- 
tine,  and  Rubsam  &  Harraann,  Other  successful  installa- 
tions are  the  VYorthington  Pump  Works,  Brooklyn,  72 
lamps;  Grand  Central  Station,  New  York,  44  lamps;  Man- 
hattan Real  Estate  Association,  New  York,  56  lamps,  and 
the  De  La  Vergne  Manufacturing  company,  New  ^'ork, 
38  lamps.  

CORRESPONDENCE. 


New  York  Notes. 

Nkw  York,  March  14.— One  of  the  most  important 
schemes  for  rapid  transit  in  subways  was  presented  to  the 
Rapid  Transit  commission  at  its  last  meeting.  The  com- 
mission is  getting  down  to  practical  work.  The  nature  of 
the  system  which  the  City  Railway  company  introduced 
was  explained  in  detail  by  J,  Coleman  Drayton,  Prof. 
Trowbridgeof  Columbia  College,  and  Col.  Hazard.  This 
subway  is  to  be  built  just  beneath  the  surface  running  un- 
deri;eath  streets  and  blocks.  The  subway  is  not  to  be  a 
tunnel  but  a  shallow  cut  covered  by  a  bridge  strong  enough 
to  bear  the  traffic  or  the  buildings  above.  The  advantages 
claimed  for  this  system  are:  It  can  be  construsted  in  'Jic 
shortest  possible  time;  perfect  ventilation  can  be  secured; 
the  cost  of  construction  is  estimated  at  a  figure  which  will 
insure  a  good  return  for  the  investment;  and  the  railway 
operated  by  electricity  will  be  noiseless  and  in  close  com- 
munication with  the  streets  above.  At  the  meeting  Jacob 
II.  Scheff  of  the  banking  house  of  Koen,  Loeb  X'  Co., 
spoke  of  the  financial  difficulties  in  the  way  of  any  rapid 
transit  scheme  and  argued  that  the  city  should  supply  a 
system  of  rapid  transit  simply  as  a  matter  of  economy.  The 
commissioners  have  engaged  W.  E.  Worthen  as  consulting 
engineer. 
At  the  several  meetings  of  the  Board  of  Electrical    Con- 


trol during  the  week  the  matter  of  telegraph  lines  on  both 
sides  of  the  streets  was  considered.  The  mayor  wanted  to 
know  why  his  orders  had  not  been  carried  out  in  the  case 
of  the  Western  Union  and  the  Postal  Telegraph  companies 
in  Lincoln  avenue.  One  line  must  be  removed  he  said  and 
both  companies  forced  to  use  one  side  of  the  street. 

The  mayor  has  notified  the  subway  company  to  continue 
the  work  of  constructing  subways  for  electric  light,  tele- 
graph and  telephone  wires.  He  gave  orders  that  unless 
the  wires  on  Broadway  between  Houston  and  Fourteenth 
streets  are  underground  by  the  first  of  next  month  he  will 
have  them  taken  down  by  the  Department  of  Public  Works. 

In  connection  with  this  matter  Mr.  Lauterbach,  repre- 
senting the  Consolidated  Subway  Construction  company, 
stated  that  of  the  sixty-six  and  one-half  miles  of  subways 
constructed  last  year  under  orders  of  various  companies, 
only  about  four  and  three-quarters  miles  have  as  yet  been 
occupied  by  the  companies. 

Several  representatives  of  companies  present  explained 
that  they  could  not  make  the  necessary  connections  because 
Commissioner  Gilroy  would  not  allow  the  streets  to  be 
opened  in  winter.  Engineer  Kearney  said  that  the 
Commissioner  had  been  issuing  such  permits  right  along. 

"Well,  if  these  companies  aren't  in  that  subway  by  April 
I,  order  all  their  lines  cut  down,"  said  the  mayor, 

Henry  Yillard  has  sailed  for  Europe  on  the  Lahn.  He 
will  be  gone  about  three  months.  The  purpose  of  his  trip, 
it  is  understood,  is  to  raise  new  capital  in  Germany  for  his 
American  enterprises.  One  of  the  things  he  expects  to  do 
is  to  place  the  new  loan  of  $10,000,000  on  his  Milwaukee 
street  railway  properties.  For  another  thing,  it  is  said,  he 
desires  to  make  a  new  syndicate  to  re-acquire  the  voting 
control  of  the  Northern  Pacific  Railway.  Mr.  Villard's 
family  is  in  Europe. 

The  State  Railroad  Commissioners  this  week  resumed 
the  consideration  of  the  trolley  electric  system  in  connec- 
tion with  the  Huckleberry  or  Harlem  Bridge,  Fordham 
and  Morrisania  surface  road.  The  meeting  was  held  in 
the  Chamber  of  Commerce,  It  was  developed  that  the 
road  had  a  majority  of  57,000  consents  to  the  introduction 
of  the  trolley  system  on  the  Third  avenue  part  of  the  line, 
but  that  the  majority  of  the  residents  along  Boston  avenue 
objected. 

The  Commissioners  closed  the  hearing  and  took  all  the 
papers  in  the  case.     They  will  consider  them  at  Albany. 

John  Freeman,  a  clerk,  was  instantly  killed  by  electricity 
in  this  city  while  trying  to  shut  off  the  current  from  an 
electric  motor. 

Attorney  General  Tabor  of  New  York,  March  9th  filed 
motions  to  dismiss,  affirm,  or  advance  the  cases  of  the  ap- 
peals brought  by  Shibuya  Jugiro  and  Joseph  Wood  from 
the  decisions  of  Judge  Lacombe,  refusing  to  grant  them 
writs  of  habeas  corpus.  The  men  are  under  sentence  of 
death  by  electricity. 

The  general  grounds  for  the  motions  of  the  attorney 
general  are  that  it  is  essential  to  the  administration  and 
execution  of  the  criminal  laws  of  the  state  that  the  appeals 
should  be  speedily  settled,  and  that  the  cases  are  brought 
here  on  frivolous  statements  for  the  purpose  of  delay. 

In  the  assembly  at  Albany  a  bill  has  been  introduced  bv 
Mr,  Gillette  e.Ktending  the  pDwers  of  the  Niagara  Falls 
Power  company.  There  is  also  an  amendment  to  the  death 
penalty  act  pending  which  provides  for  striking  out  of  the 
bill  the  provision  prohibiting  publication  of  reports  of  de- 
tails of  these  executions.  W.  H.  T. 


San   Francisco,  Cal. 

San  Francisco,  Cal.,  March  11. -California  seldom  ex- 
perienced such  a  severe  storm  as  that  which  raged  from  Sat- 
urday a  week  ago  until  the  following  Momfay,  and  incidental 
to  the  wrecking  of  a  ship  off  the  Golden  Gate,  the  loss  of 
eighteen  lives,  the  blowing  down  of  several  unfinished 
buildings,  etc  ,  was  the  great  amount  of  trouble  imposed 
upon  the  telegraph,  telephone  and  electric  light  companies 
throughout  the  state.  In  San  Francisco  telephone  and 
telegraph  poles  were  blown  down  in  several  places,  the 
most  serious  damage  being  the  prostration  of  the  Western 
Union  pole  line  on  Valencia  street,  from  Market  to  Six- 
teenth  streets.  This  pole  line  carries  the  San  lose,  Santa 
Cruz  and  Monterey  wires,  but  communication  with  these 
cities  suffered  no  serious  interruption,  owing  to  the  lines 
which  run  down  to  San  Jose  along  the  east  side  of  the  bay. 
No  trouble  of  any  kind  was  experienced  by  the  electric 
lighting  companies  on  the  recently  constructed  circuits, 
and  for  once,  despite  the  severity  of  the  storm,  the  usual 
newspaper  story  about  "electrical  pyrotechnics,"  etc,  was 
conspicuous  by  its  absenc*  Last  Saturday  night  the  wind 
blew  neariy  fifty  miles  per  hour.  Snow  and  sleet  is  almost 
unknown  here,  and  the  California  lineman  has  no  personal 
knowledge  of  the  havoc  that  wet  snow  is  capable  of  play- 
ing with  outside  circuits.     In   1885  about  an  inch  of  snow 
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fell  in  San  Francisco,  and  the  whole  city,  linemen  included 
went  wild  in  the  sport  of  snowballing. 

Another  disturbing  element  to  the  eastern  electric  light- 
ing, telephone  and  telegraph  man  from  which  the  Califor- 
nian  is  happily  exempt — or  nearly  so — is  that  of  lightning. 
Here,  "the  forked  flash"  is  a  decided  novelty,  and  I  do 
not  remember  that  lightning  has  occurred  in  San  Francisco 
for  five  years.  Last  week's  storm  developed  a  genuine 
thunderbolt,  in  Vacaville,  Solano  county,  Cal.,  for  the  first 
time  in  the  history  of  the  county,  a  building  was  partially 
wrecked,  and  telephone  and  telegraphic  communication 
was  interrupted.  With  no  extremes  of  heat  and  cold,  with 
no  snow  or  sleet,  and  with  but  little  or  no  lightning  the 
California  lineman — and  central  station  man  as  well — is 
certainly  favored. 

A  Mr.  Whyte  of  Pomona,  Los  Angeles  county,  has  con- 
structed a  telephone  line  that  is  a  novelty.  It  is  six  miles 
in  length,  and  the  line  consists  of  a  barbed  wire  fence, 
which  very  conveniently  runs  along  the  shortest  route  that 
could  have  been  selected  for  the  line.  The  barbed  wire  is 
insulated  at  every  post  by  pieces  of  rubber  garden  hose, 
and  the  line  is  said  to  give  satisfaction.  Including  the 
rent  of  the  instruments  for  six  months  the  line  cost  less 
than  $75. 

A  press  dispatch  from  San  Jose  states  that  suit  has  been 
brought  by  James  W.  Rea  against  the  directors  of  the  San 
Jose  Electric  Light  &  Power  company.  The  complaint 
alleges  that  the  corporation  has  been  taking  an  active  part 
in  politics,  and  has  been  paying  a  monthly  subsidy  to  the 
San  Jose  Times.  It  is  averred  that  during  the  last  city 
election  the  corporation  expended  several  hundred  dollars 
in  its  endeavors  to  elect  certain  city  officers,  and  has  paid 
$100  to  the  support  of  the  Times,  and  also  expended  sev- 
eral hundred  dollars  in  attorneys'  fees  and  costs  in  a  litiga- 
tion conducted  by  one  of  the  directors  in  his  individual 
capacity.  It  is  charged  that  this  is  a  misappropriation  of 
the  funds  of  the  corporation,  in  which  Reals  a  large  stock- 
holder, and  judgment  is  asked,  that  the  directors  be  com- 
pelled to  return  the  money  to  the  treasury  of  the  corporation. 

The  governor  has  signed  the  Ehctric  Railroad  bills 
referred  to  in  last  week's  letter. 

In  November  last  the  installation  of  a  500  light  incan- 
descent plant  for  the  Grant's  Pass  Ore.  Electric  Light  & 
Power  company,  was  completed  by  the  Pacific  Electrical 
Storage  company  of  San  Francisco.  The  installation  con- 
sists of  two  Edison  dynamos  and  one  series  of  55  "15  L" 
storage  batteries  of  the  Accumulator  company  of  New 
York.  The  plant  is  giving  excellent  satisfaction,  and  will 
soon  be  increased  by  the  addition  of  another  series  of  ac- 
cumulators, so  that  the  three  wire  circuits  of  the  town 
may  be  operated  from  storage  batteries.  In  addition  to 
this  the  station  operates  a  50-light  Van  Depoele  arc  ma- 
chine.    Both  steam  and  water  power  are  used. 

Some  months  ago  George  L.  Henzel,  a  well-known  elec- 
trical contractor  of  San  Francisco,  applied  to  the  Board  of 
Supervisors  for  a  franchise  to  erect  pole  lines  and  to  oper- 
ate a  central  station  at  his  electrical  works  in  the  western 
addition  of  this  city.  For  reasons  best  known  to  them- 
selves, the  supervisors  refused  to  grant  the  franchise  and 
thereupon  Mr.  Henzel,  emulating  the  example  of  the  Elec- 
trical Improvement  company,  began  to  string  housetop 
wires.  He  had  lights  placed  along  Steiner,  California  and 
Fillmore  streets,  and  expected  to  start  up  on  Christmas 
eve,  when  the  chief  of  the  fire  department  interfered  and 
prohibited  the  us:  of  the  circuit;  but  Henzel  secured  an 
ofder  in  court  restraining  chief  Scannell  from  tearing  down 
the  wires.  The  action  of  the  chief  was  based  upon  an 
ordinance  prohibiting  the  attaching  of  any  electric  lighting 
or  power  wire  "to  or  on"  any  building.  Henzel  has 
brought  suit  testing  the  validity  of  the  ordinance.  The 
case  has  been  heard,  and  it  is  expected  that  a  decision  will 
be  handed  down  during  the  coming  week  Meanwhile  the 
embryo  station  is  tied  up.  The  Ball  system  is  to  be  used, 
and  power  is  to  be  derived  from  gas  engines. 

The  Edison  General  Electric  company  is  installing  a 
motor  plant  in  the  Grover  mine  at  Amador  City,  Amador 
County,  Cal.  It  consists  of  a  40  kilowatt  generator  of  a 
potential  of  220  volts,  and  two  motors— one  20-horse 
power,  at  the  400  foot  level,  and  one  15-horse  power,  situ- 
ated at  the  700  foot  level.  The  generator  is  worked  by  a 
3-foot  Pelton  water  wheel,  running  with  a  water  head  of 
about  400  feet.  This  mine  is  one  among  thirty  or  more 
that  are  on  the  mother  lode  in  Amador  and  Placer  coun- 
ties, Cal.  The  installation  has  awakened  a  good  deal  of 
interest  among  mining  superintendents.  Although  the 
water  power  is  abundant,  still  the  direct  application  of  it  is 
very  difficult,  and  fuel  is  very  expensive.  The  pumps  are 
the  Dow  Triple  cylinder  pumps,  and  have  a  capacity  of 
about  15,000  gallons. 

The  Kdison  company  is  installing  two  central  stations 
of  750  lights  capacity,  each  at  Hanford  and  Tulare, 
Tulare  county,  Cal. 


Geo.  E.  jNIarkle,  president  of  the  Muttnomah  Electric 
street  railway  company  of  Portland,  Ore.,  has  contracted 
with  the  California  Engineering  company  of  San  Francisco, 
to  furnish  a  complete  steam  plant  for  a  new  station  that 
will  be  one  ofthe  finest  electric  railway  power  plants  on  the 
Pacific  Coast.  When  completed  the  plant  will  comprise 
five  60x16  tubular  boilers,  and  two  150-horse  power  im- 
proved Wheelock  engines, each  equipped  with  an  independ- 
ent manilla  rope  transmission  of  the  Dodge  American  sys- 
tem. These  engines  will  drive  the  generators.  Hoadley 
Bros,  of  Portland  will  superintend  the  construction  of  this 
power  station,  and  when  it  is  completed  the  company  will 
be  prepared  to  give  the  public  the  same  efficient  service  on 
all  their  new  lines,  which  they  now  furnish  on  Washington 
and  B  streets.  The  cost  of  the  machinery  and  improve- 
ments will  be  about  $50,000. 

The  local  telephone  company  has  extended  its  long  dis 
tance  lines  to  Monterey  and  Pacific  Grove,  giving  unbroken 
communication  between  these  towns  and  San  Francisco.  The 
lines  are  constructed  of  specially  prepared  extra  heavy  cop- 
per wires,  and  are  equipped  with  the  latest  appliances. 
Long  distance  offices  have  also  been  established  at  Gilroy, 
San  Juan,  Hollisterand  Salinas. 

Since  the  enactment  of  the  electric  railroad  bills  in  this 
state  electric  railway  matters  here  are  "looking  up,"  as 
they  would  have  done  long  ago  had  not  such  an  unreason- 
able and  senseless  embargo  been  placed  upon  them.  The 
first  definite  step  in  the  direction  of  an  electric  road  for 
San  Francisco  was  taken  yesterday,  when  a  number  of  in- 
fluential men  representing  the  residents  of  Portrero,  ap] 
peared  before  the  street  committee  of  the  Board  of  Super 
visors, and  asked  permission  to  use  electric  power  on  the  pro- 
posed line  from  Market  street  along  Seventh  street,  and 
over  to  Portrero — the  portion  of  San  Francisco  where  the 
Union  Iron  Works,  the  Pacific  Rolling  Mills  and  other 
large  manufacturing  interests  are  located.  The  petitioners 
presented  the  advantages  of  electr'.c  traction,  and  it  was 
promised  that  should  the  franchise  be  granted  the  road 
would  be  in  full  operation  within  a  year,  and  that  the 
property  owners  on  the  streets  involved  would  raise  a 
$10, 000  bonus,  and  give  it  and  the  franchise  to  whoever 
should  build  the  road.  Objection  was  made  to  the  over- 
head electric  system  on  the  ground  of  alleged  danger.  The 
petitioners  asked  that  the  franchise  be  granted  for  at  least 
ten  years,  at  the  expiration  of  which  time  they  would  dis- 
continue the  use  of  overhead  wires.  The  petitioners  al- 
ready hold  a  cable  franchise,  but  they  want  to  operate  an 
electric  road.  The  matter  was  laid  over  for  a  week,  and 
in  the  meantime  the  committee  will  confer  with  the 
mayor. 

Specifications  for  the  incandescent  lighting  of  D.  O. 
Mills' ten  story  building,  now  in  course  of  construction  io 
this  city,  call  for  3,160  i6-candle  power  lights,  and  three 
56  kilowatt  dynamos.  Burnhara  &  Root  of  Chicago  are 
the  architects. 

The  Interstate  Fire  Alarm  Telegraph  of  Richmond, 
Ind.,  has  secured  a  contract  for  placing  a-  Richmond  sys- 
tem in  San  Bernardino,  Cal.  S.  F. 


Detroit,  Mich. 

Detroit,  Merch  14. — Explosions  due  to  the  leakage  of 
natural  gas  into  electric  wire  conduits  have  occurred  fre- 
quently of  late  in  this  city. 

The  two  electrical  companies  at  Kalamazoo  have  come 
to  an  agreement  by  which  the  City  Electric  Light  com- 
pany, operating  the  National  system,  is  to  do  the  incan- 
descent lighting,  and  the  Thomson-Houston  company  the 
arc  lighting. 

The  Ann  Arbor  Street  Railway  &  Lighting  company 
has  recently  extended  its  line  and  put  in  new  motors  and 
generators. 

A  resolution  has  been  introduced  into  the  State  senate 
at  Lansing  making  the  rental  of  telephones  ^10  per  an- 
num. 

Marquette  is  to  have  a  street  railroad,  and  the  company 
known  as  the  Marquette  &  Presque  Isle  Railway  company 
gave  a  contract  to  the  Thomson-Houston  Electric  com- 
pany to  equip  the  line  and  furnish  power.  Three  motor 
cars  will  be  put  on. 

The  Detroit  Electrical  Works  are  receiving  flattering  in- 
dorsements of  their  new  Rae  single  motor  street  car  sys- 
tem and  what  is  better  still  they  have  received  since 
the  first  of  the  year  orders  for  the  eriuipment  of 
several  new  roads  and  orders  for  sample  cars  to  be 
tested  by  several  of  the  old  companies.  Among 
their  late  orders  is  one  for  two  cars,  to  be  C(|uipped 
with  30  horse  power  motors  mounted  on  Brill  trucks,  from 
the  Augusta  Railway  company  of  Augusta,  Ga.,  and  two 
of  the  same  pattern  from  the  Richmond  &  Manchester 
road  of  Richmond,  Va,  They  have  also  just  completed  a 
new  standard  40-horsc  power  motor  which  will  be  mounted 


on  a  McGuire  steel  truck  and  shipped  this  week  to  the 
Lake  View  &  East  Cleveland  Street  railway  of  Cleveland, 
Ohio.  A  McGuire  steel  truck  is  also  being  fitted  out  with 
a  30  horse  power  motor  for  the  Rochester,  N.  Y.,  City 
railway  which  will  also  be  shipped  within  the  next  ten 
days. 

This  volume  of  business  has  necessitated  an  increase  in 
the  executive  force  of  the  company  and  the  employment  of 
a  large  number  of  additional  workmen.  Louis  Warfield 
has  been  elected  treasurer  and  general  manager.  Joseph 
E  Lockwood,  recently  with  the  Crush  company  at  Detroit, 
has  been  appointed  electrical  engineer  and  will  be  asso- 
ciated with  Mr.  Rae  in  the  management  of  the  electrical 
department.  W.  B.  Ferguson,  who  for  many  years  held  a 
responsible  position  with  the  Thomson-Houston  company 
in  the  East,  has  been  appointed  New  England  agent  of 
the  company  with  an  office  in  the  new  Exchange  building, 
Boston. 

BrownIee&  Co.  have  just  shipped  1.600  octagonal  poles 
to  the  Minneapolis  Electric  Street  railway  to  be  used  in 
completing  the  great  Villard  system.  They  have  also  just 
completed  the  shipment  of  r,ooo  cedar  poles  to  the  Hous- 
ton City  Railway  company  of  Houston,  Texas.  In  order 
to  accommodate  the  business  they  have  bought  25  acres  of 
land  just  outside  of  Detroit,  having  rail  and  river  facilities. 
They  are  now  removing  their  pole  yard  from  Northern 
Michigan.  This  will  bring  them  200  miles  nearer  their 
customers  and  give  them  superior  facilities  for  quick  ship- 
ment and  prompt  delivery. 

The  Michigan  Electric  company,  of  which  H.  H.  Hum- 
phrey is  the  controlling  spirit,  has  just  been  removed  to  a 
new  office  and  factory  212  and  214  Griswold  street  and  is 
now  prepared  to  turn  out  any  amount  of  work  that  may  be- 
offered.  Mr.  Humphrey  is  going  into  the  supply  business 
also  with  his  new  company  and  has  secured  the  agency  for 
Michigan  for  the  Star  Electrix  company,  the  Card  Motor 
company,  H.  T.  Paiste  and  the  Great  Western  Electric 
company  of  Chicago,  and  is  fitting  up  a  fine  store  room  for 
the  display  of  the  goods.  This  company  will  also  manu- 
facture a  new  motor  of  novel  design.  At  present  only  one 
size  will  be  made  and  that  of  one-quarter  horse  power,  for 
compressing  air  for  air  brushes  used  by  artists,  for  which  a 
arge  order  has  been  received. 

The  Shawhan  Machine  Works  are  bringing  out  a  new 
generator  for  lighting  and  power  purposes;  the  patterns 
for  which  are  now  being  prepared  in  several  sizes  ranging 
from  30  to  500  lights.  This  company  is  doing  a  large 
amount  of  repair  work  with  prospects  ahead  for  au  unus 
ually  busy  season.  F.  W.  G. 


Milwaukee,  Wis. 

Milwaukee,  March  14. — In  his  annual  report  Chief 
Foley  of  the  fire  department  recommended  that  the  va- 
rious electricrailway  companies  bs  compelled  to  erect  poles 
in  the  middle  of  the  streets,  instead  of  at  the  sides,  on  the 
ground  that  the  poles  and  the  cross  wires  interfere  with  the 
work  of  the  department,  and  that  the  present  system  is  ab- 
solutely dangerous  to  firemen.  Both  companies  operating 
electric  cars  in  this  city — the  West  Side  Railroad  company 
and  the  Milwaukee  Electric  Railway  company— have  their 
poles  along  the  sides  of  the  streets.  In  fact,  when  the 
electric  car  system  was  about  to  be  introduced  here,  the 
city  officials  would  not  listen  to  any  talk  of  putting  the 
poles  in  the  middle  of  the  streets.  The  Villard  lines,  con- 
stituting the  great  bulk  of  the  street  railway  trackage  of 
Milwaukee,  are  about  to  be  equipped  with  electricity.  An 
ordinance  requiring  the  company  to  put  its  poles  in  the 
middle  of  streets  has  been  introduced  in  the  common 
council.  Henry  C.Payne,  Vill  ird's  representative,  states 
that  it  has  been  decided  to  use  the  side-pole  system,  and 
that  a  change  would  entail  considerable  loss  and  trouble. 
He  adds,  however,  that  the  change  will  be  cheerfully  made 
if  it  is  requested  by  the  city  officials. 

F.  E.  Hinkley  of  Chicago,  the  president  of  the  Mil- 
waukee Electric  Railway  company,  has  begun  proceedings 
in  the  superior  court  for  the  appointment  of  a  receiver  for 
the  line.  Me  avers  in  his  complaint  that  the  present 
company  succeeded  to  the  old  Milwaukee  Cable  company, 
which  had  been  organized  with  a  capital  stock  of  $250,- 
000,  and  that  the  new  corporation  was  capitalized  at  $500,- 
000  and  allowed  to  put  in  electricity.  Only  a  portion  of 
the  stock,  according  to  the  complaint,  was  legally  issued. 
The  balance  was  not  paid  for  according  to  law  and  is  void, 
the  complaint  avers.  It  is  further  stated  that  bonds  to  the 
amount  of  Jtsoo, 000  were  authorized,  but  only  . "51250, 000 
were  issued,  and  it  is  claimed  that  they  were  issued  in  an 
illegal  manner.  The  latter  claim  is  founded  on  the  non- 
payment of  money  for  the  bonds.  Hinkley  claims  that 
he  is  a  creditor  in  the  sum  of  $100,000,  or  more,  and  that 
the  company  promised  him  bonds  for  the  money,  but  that 
the  trustees  of  the  road,  the  National  Trust  company  of 
Chicago,  was   directed    by  other  ofliccrs   not  to  issue  the 
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bonds  to  him.  He  claims  the  rights  of  a  bondholder  and 
asks  that  a  receiver  be  appointed.  He  states  that  the  com- 
pany is  threatened  with  suits  that  will  imperil  its  operation. 

Mr.  Hinkley's  allusion  to  an  illegal  issue  of  bonds  refers 
to  those  held  by  Charles  Pfister.  The  law  requires  that 
bonds  shall  be  issued  at  no  less  than  seventy-five  cents  on  a 
dollar,  and  it  is  alleged  that  Mr.  Pfister  paid  but  fifty  cents 
on  the  dollar  for  those  he  holds.  In  other  words,  he  is 
said  to  hold  $250,000  of  bonds  for  which  he  paid  $125,- 
000.  the  amount  of  the  claim  that  he  holds  against  the  road. 
Hinkley's  actual  investment  in  the  road  is  said  to  be 
|ii5,ooo.  The  other  side,  however,  claims  that  instead 
of  being  a  creditor,  Hinkley  is  a  debtor  of  the  com- 
pany. His  subscription  to  the  capital  stock  amounted 
to  $250,000,  and  he  is  said  to  be  responsible  to 
the  company  for  the  difference  between  that  sum  and  the 
$115,000  which  he  put  in.  Hinsey  and  Hinkley  have  been 
at  loggerheads  almost  from  the  start  and,  it  is  said,  that 
both  would  be  glad  to  sell  out.  Hinkley,  however,  thinks 
that  he  ought  to  have  the  profits  of  a  sale,  as  he  put  in 
most  of  the  capital.  Hinsey,  on  the  other  hand,  is  of  the 
opinion  that  the  franchise  which  he  secured  while  a  mem- 
of  the  council,  is  worth  something  and  so  he  has  been  fig- 
uring on  having  a  good  share  of  the  proceeds  of  any  sale. 
The  other  stockholders  side  with  Hinsey. 

The  loan  (  f  |i25,ooo  from  Mr.  Pfister  was  secured  last 
July  and  fell  due  on  January  20.  The  company  could  not 
pay  it  at  maturity,  and  Mr.  Pfister,  it  is  said,  agreed  not  to 
press  payment  on  the  condition  that  a  certain  amount  of 
stock  should  be  made  over  to  him,  to  be  advanced  propor- 
tionately by  Hinsey  and  Hinkley.  Under  this  arrange- 
ment, Pfizer  holds  $252,000  of  the  stock,  Hinkley  $138,- 
000  and  Hinsey  $110,000.  The  annual  meeting  of  the 
company  was  to  have  been  held  on  Monday.  When  he 
applied  for  a  receiver,  Hinkley  secured  an  injunction  re- 
straining the  company  from  holding  its  annual  meeting. 
He  was  afraid,  it  is  said,  that  Pfister  and  Hinsey  would 
oust  him  from  the  management. 

The  Hinsey  people  siy  that  the  road  is  worth  $400,000 
and  that  the  floating  claims  against  it  amount  to  only 
$15,000. 

Julius  Meyer  of  New  York  will  have  charge  of  the 
work  of  transforming  the  Cream  City  and  Milwaukee  City 
railways  into  electric  systems^-  The  consolidation  of  the 
two  roads  has  been  perfected  and  the  Milwaukee  Street 
Railway  company  has  succeeded  the  old  corporations.  It 
is  probable  that  the  Farwetl  Avenue  and  Walnut  Street- 
National  Avenue  line;  will  be  equipped  with  electricity  first. 
A  belt  line  will  be  built  in  the  center  of  the  city,  on  East 
Water,  West  Water,  Martin  and  Huron  streets.  The 
company  will  build  some  of  its  own  cars,  but  it  will  need 
so  many  and  in  such  a  short  space  of  time  that  most  of 
them  will  have  to  be  manufactured  elsewhere.  By  fall  it 
is  expected  that  the  lines  will  all  be  equipped  with  electric- 
ity. When  the  work  is  finished  Milwaukee  will  have  noth- 
ing but  electric  railway  lines. 

In  the  common  council  a  resolution  has  been  ittroduced 
endorsing  the  bill  now  pending  in  the  legislature  to  confer 
upon  the  wards  the  right  to  make  separate  contracts  for 
street  lighting.  It  is  in  the  hands  of  the  judiciary  com- 
mittee. The  measure,  it  is  expected,  will  be  strongly  op- 
posed by  the  Villard  people.  They  have  the  electric  street 
lighting  at  present,  and  their  company  is  the  only  one  capa- 
ble of  furnishing  electric  lights  for  all  the  streets  in  the 
city.  There  are  two  or  three  other  companies  with  a  ca- 
pacity to  light  a  ward  or  even  smaller  portions  of  the  city, 
and  if  the  proposed  rule  was  adopted  they  might  secure 
patronage  at  the  expense  of  the  Villard  interests. 

The  National  Home  &  North  Greenfield  Kailroad 
company  has  taken  steps  to  secure  from  the  town  boards  of 
Greenfield  and  Wauwatosaa  franchise  to  build  an  electric 
railway  on  the  Mukwanago  road.  The  Milwaukee  City 
Railway  company  secured  a  similar  franchise  some  time 
ago  on  condition  that  the  line  would  be  completed  by  a 
certain  date,  but  the  time  has  passed  and  nothing  has  been 
done.  It  was  the  original  intention  of  the  Greenfield  com- 
pany to  build  a  line  through  the  city. 

John  H.  Crotty,  a  popular  young  telegrapher,  is  dead. 
For  several  years  he  was  assistant  night  manager  at  the 
Western  Union  office.  He  was  a  member  of  the  Tele- 
graphers' Mutual  Benefit  association  and  of  the  Wisconsin 
Electric  club.  C. 

Denver,  Colo. 

Denver,  March  13.— Officers  of  the  Denver,  Lake- 
wood  and  Golden  Electric  road  have  just  returned  from 
Chicago  and  other  Eastern  points  where  they  placed  con- 
tracts for  material  and  e(]uipmcnts  which  they  claim  will 
make  this  new  suburban  line  the  finest  in  the  United 
States.  The  contract  for  the  through  passenger  cars  has 
been  awarded  the  Pullman  company.  Four  of  these  cars  will 
form  the  first  complement  of  the  road.  Lighter  cars  will 
be  used   for  the  suburban  traffic  proper.     The  freight  car 


contract  calls  for  about  $50,000,  the  intention  of  the  com- 
pany being  to  do  a  light  freight  and  express  business  be- 
tween Denver  and  Golden  and  intervening  suburbs.  Con- 
tracts have  already  been  let  for  the  electrical  apparatus  of 
the  road,  which  will  cost  about  $250,000. 

A  contract  has  been  placed  in  Chicago  for  1,300  tons  of 
60-pound  steel  rails.  The  entire  grading  of  the  line  is 
completed  and  all  the  material  for  the  line  is  expected  to 
be  on  the  ground  by  May  i,  when  operations  will  begin  in 
earnest.  The  entire  cost  of  constructing  and  equipping 
this  line  is  expected  to  reach  $600,000. 

The  Colorado  Springs  Rapid  Transit  company  will 
make  extensions  and  improvements  in  its  line  this  spring. 
Three  extra  dynamos  and  a  three-hundred  horse-power 
engine  have  been  ordered  and  an  extension  of  the  present 
power  house  will  be  made  at  an  aggregate  cost  of  $40,000. 
Two  new  extensions  will  be  built.  C.  W.  C. 


Louisville,  Ky. 

Louisville,  Ky.,  March  14. —  During  the  week  the 
Edison  company  erected  an  electric  hoist  for  the  New 
Albany,  Ind.,  Light  &  Power  company,  and  con- 
tracted with  the  Highland  Consolidated  Railway  company  of 
the  same  place  to  supply  all  cars  on  their  lines  with  Edison 
electric  railway  equipments. 

The  new  steam  ferry  boat  Jeffersonville,  which  will  run 
between  Louisville  and  the  city  after  which  it  is  named, 
will  be  equipped  with  an  Edison  electric  light  plant. 

The  name  of  the  Gooch  Electric  Light  company  of  this 
city  has  been  changed  to  that  of  the  Citizens  Electric  Light 
&  Power  company,  and  the  capital  stock  has  been  in- 
creased from  $100,000  to  $300,000. 

The  extensive  additions  to  the  electric  light  plant  of  the 
New  Albany  Gas  Light  &  Coke  company  have  been  com- 
pleted. 

The  Louisville  Gas  company  has  taken  steps  toward  filling 
its  contract  to  light  this  city  by  electricity.  Two  weeks 
ago  several  thousand  poles  were  received  and,  on  Monday 
last,  the  work  of  erecting  them  was  begun.  Four  will  be 
placed  on  each  intersection,  two  at  the  corners  and  two  in 
the  middle.  President  Morris  says  that  the  plant  will  be 
ready  for  operation  about  July  i. 

The  new  Williard  hotel  has  awarded  a  contract  to  the 
Edison  company  for  an  electric  light  plant.  About  500 
lights  will  be  used. 

The  new  power  house  of  the  Louisville  City  Railway 
company  is  being  rapidly  pushed  to  completion.  Four 
compound  Williams'  engines  are  in  place,  and  the  Edison 
company  is  engaged  in  fitting  it  out  with  generators  and 
other  equipments. 

The  John  P.  Morton  Publishing  company  has  contracted 
with  the  Edison  company  for  an  electric  light  plant. 

The  contract  for  wiring  Harris'  theater  has  been  let  to 
the  Falls  City  Contract  company.  C.  C.  Y. 


Indianapolis,  Ind. 

Indianapolis,  Ind.,  March  12. — Joseph  S.  Qualey  and 
Harrold  Sturgis  of  Chicago  have  been  in  the  city  during 
the  present  week  in  consultation  with  representatives  of 
the  Broad  Ripple  Electric  railroad.  It  has  not  yet  been 
decided  what  system  will  be  used,  the  overhead  or  storage 
battery.  The  county  co-nmissioners  have  extended  the 
time  for  completion  of  the  work  to  July  r. 

In  the  matter  of  city  lighting  President  Conduitt  of  the 
new  board  of  public  works,  said,  "We  will  take  plenty  of 
time  to  consider  the  public  light  question.  In  a  matter  of 
so  great  importance  I  believe  in  making  haste  slowly,  and 
then  when  it  is  done  it  will  be  well  done." 

Among  the  bills  passed  by  the  Indiana  legislature  was 
one  authorizing  stockyard  companies  to  operate  electric 
lightingp  lants,  etc.;  this  is  in  the  interest  of  the  Chicago 
company,  which  proposes  to  locate  in  Northern    Indiana. 

M. 
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An  electric  light  plant  will  shortly  be  installed  at  Lees- 
burg,  Va. 

At  Stanford,  Ky.,  the  Stanford  Water  Works  company 
will  probably  establish  an  electric  light  plant. 

The  East  Alabama  Improvement  company  will  establish 
an  electric  light  plant  for  Phoenix  City  and  Girard,  Ala. 

The  Citizens'  Electric  Light  company  of  Eaton  Rouge, 
La.,  contemplates  an  expenditure  of  $10,000  to  improve  its 
plant. 

A  stock  company  will  probably  be  organized  at  Aiken, 
S'.  C,  to  erect  an  electric  light  plant  and  make  other  im- 
provements. 

It  is  staled  that  the  Key  West,  Fla.,  Gas  and  Electric 
Light  company  will  increase  its  capital  stock  $49,000  ami 
put  in  a  $40,000  electric  light  plant. 

The  linemen  of  the  Municipal  Electric  Light  iS;  I'owcr 
company,  St.  Louis,  threatened  to  strike  last  week  because 
the  company  changed  the  method  of  paying  them  from  $60 


per  month  to  $2.30  per  day.     The  trouble  was  averted  tem- 
porarily, however. 

The  Chehalis,  Wash.,  city  council  has  decided  to  pur- 
chase an  electric  light  plant  without  delay.  A  committee 
of  three  councilmen  has  been  appointed  to  ascertain  the 
cost  and  perfect  arrangements.  It  is  desired  to  have  the 
works  complete  within  thirty  days. 

The  Eddy  Electric  Manufacturing  company  of  Windsor, 
Conn.,  will  increase  its  present  plant  soon  by  erecting  a 
new  three-story  building.  This  company  is  putting  in  an 
extensive  lighting  and  power  plant  in  the  large  new  factory 
of  the  Eastman  company  at  Rochester,  N.  Y. 

Electricity  has  entered  largely  into  the  operations  of  the 
sporting  fraternity.  Last  year  base  ball  games  were  played 
at  night-  by  means  of  the  electric  light;  the  games  are 
scored  by  electrical  devices,  home  runs  are  recorded  by  the 
same  means  and  now  it  has  been  decided  to  have  horse 
racing  at  night  at  West  Superior,  Wis. 

W.  De  Bolt  of  St.  Louis,  president  of  the  Creal  Springs, 
III.,  Mineral  Springs  hotel,  has  closed  a  contract  with  the 
National  Electric  company  for  the  erection  of  an  electric- 
light  plant  at  that  point.  The  plant  will  consist  of  300 
incandescent  and  ten  arc  lights,  and  in  addition  to  lighting 
the  hotel  will  also  light  the  streets  of  the  city. 

A  new  electric  plant  costing  $1 10,000  is  to  be  erected  in 
Tacoma,  Wash.  A  three  siory  brick  building,  £0x120 
feet  on  the  ground,  is  to  be  constructed.  There  will  be 
two  1200  horse  power  engines  and  ten  new  dynamos, 
with  a  capacity  for  2,500  arc  and  5,000  incandescent  lights. 
The  boilers  and  engine  room  will  be  on  the  first  floor, 
dynamos  on  the  second,  and  the  workshop  on  the  third. 

The  new  Standard  Electric  company  of  Ottawa  has  a 
capital  of  $500,000  and  proposes  to  do  an  extensive  incan- 
descent and  power  business.  The  Royal  Electric  com- 
pany of  Montreal  will  supply  the  electrical  machiner}'. 
The  Ottawa  company  proposes  to  install  from  12,000  to 
15,000  incandescent  lights,  and  about  500  horse  power 
during  the  coming  year.  This  is  one  of  the  largest  elec- 
trical contracts  ever  made  in  Canada. 

Representatives  of  some  of  the  electric  lighting  and  power 
companies  of  Kansas  City  visited  St.  Louis  last  week.  The 
Kansas  City  companies  are  considering  the  question  of  allow- 
ing the  wires  of  one  company  to  be  extended  upon  the  poles  of 
another,  and  the  power  of  the  Board  of  Public  Improve- 
ments to  compel  the  companies  to  use  the  poles  of  other 
companies,  which  is  practiced  in  this  city.  The  visitors 
secured  A.  J.  O'Reilly's  affidavit  to  the  fact  that  some  of 
the  poles  in  St.  Louis  supported  wires  that  were  carrying 
the  currents  from  five  different  machines,  and  they  were 
not  regarded  as  dangerous. 

Professor  Kohlrausch  has  reported  on  the  experiments 
which  have  been  made  in  the  electric  lighting  of  railway 
trains  between  Cannstadt  and  Stuttgart,  in  Germany,  and 
his  conclusions  are  that  such  lighting  must  be  independ- 
ent of  the  locomotive,' and  that  it  must  be  on  the  accumu- 
lator system.  He  disapproves  of  carrying  a  dynamo, 
owing  to  the  consequent  increase  in  the  number  of  coup- 
lings in  the  train,  and  advocates  charging  the  accumula- 
tors by  means  of  fixed  engines  at  various  stations,  and 
changing  the  batteries  when  approaching  exhaustion. 
This  system  is  stated  to  have  been  successfully  carried  on 
by  the  Oerlikon  company  on  Swiss  railways. 

A  London  electrical  paper  makes  the  interesting  an- 
nouncement that  the  dean  and  chapter  of  Durham  cathedral 
have  allowed  the  installation  of  an  experimental  electrical 
plant  for  lighting  a  portion  of  that  historic  edifice.  It  is 
stated  that  the  choir  is  lighted  by  4S  i6-candle  power 
lamps,  supplied  by  a  compound  dynamo,  driven  by  a 
small  vertical  engine  placed  outside  the  building.  If  the 
lighting  is  considered  satisfactory  the  whole  structure  is  to 
be  lighted  and  the  water  power  of  the  river  Wear  will  be 
utilized  for  driving  the  dynamo.  Secondary  batteries  will 
be  also  installed  and  charged  during  the  day,  and  used  for 
lighting  the  adjoining  residences  of  the  canons  in  the 
evening. 

At  a  recent  Baltimore  wedding  the  guests  were  treated 
to  a  novel  electrical  display.  No  sooner  had  the  company 
been  comfortably  seated,  it  is  reported,  than  the  room 
burst  into  a  flood  of  light  from  numerous  varicolored  in 
candescent  electric  lamps  hidden  among  the  decorations. 
The  entrance  of  the  bride  and  bridegroom  was  welcomed 
by  the  automatic  ringing  of  electrical  bells,  and  the  playing 
of  electrical  musical  instruments.  After  the  first  course 
the  room  was  plunged  into  semi  darkness,  when  suddenly 
from  the  floral  decorations  upon  the  table  there  glowed 
tiny  electric  lamps.  Not  only  the  flowers,  but  the  interior 
of  the  translucent  vases  in  which  some  of  them  were  gath- 
ered scintillated  with  flashes  of  light.  After  a  while  a 
miniature  electric  lamp,  which  in  some  unexplained  man- 
ner had  attached  itself  to  the  bride's  hair,  was  seen  to  glow 
with  dazzling  brightness.  A  toast  having  been  given  two 
serpents  slowly  uncoiled  themselves,  and  issued  from  the 
wine  bottle  that  stood  before  the  bridal  couple.  Cigars 
and  coffee  were  served,  and  the  cigars  were  lighted  by  an 
electrical  lighter,  while  the  colTec  was  prepared  in  full  view 
of  the  company  by  anelectrical  heater.  The  speeches  that 
were  made  were  liberaly  applauded  by  an  electrical  kettle- 
drum placed  under  the  table.  As  the  company  dispersed 
the  electric  current  set  off  a  novel  pyrotechnic  display, 
amid  the  crimson  glare  of  which  the  festivities  ended. 

The  Thomson-Houston  Electric  company  reports  the 
following  sales  of  arc  lights:  Ashland,  O.,  50;  Lowell, 
Mich.,  50;  Mansfield,  Pa.,  25;  City  of  Chicago.  III.,  50; 
Elyria,  0.,  70;  Louisville,  Ky,,  50;  South  Chicago,  III., 
150;  Greenville,  Mich.,  60;  Lincoln.  Neb.,  150;  Newport, 
Ark.,  50;  Jolict,  111.,  150;  Arkadelphia,  Knn,,  30;  Me- 
dina, N.  \'.,  50;  Olathe,  Kan.,  50;  Paisons,  Kan.,  35; 
Hyde  Park,  111.,  50;  Clinton,  Mo..  50;  Shclbyville,  Mo. 
50;  Oshkosh,  Wis.,  50;  Harrison,  O.,  35;  Osage,  la.,  18; 
Farmville,  Va.,  30.  Incandescent  lights:  Quincy, 
III.,  1300;  Monroe,  Wis.,  1300;    Iloosac,  Pa.,  300;  Mor- 
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ristown,  Tenn.,  650;  White  River  Junction,  Vt ,  650; 
Arkadelphia,  Kan.,  650;  Olathe,  Kan.,  650;  Pella,  la  ; 
650;  Waterville,  Conn.,  1300;  Charleston,  W.  Va.  1300, 
Babylon,  L.  I.,  650;  Clinton,  Mo.,  500;  Boston,  Mass  ,  650; 
Chelsea,  Mass  ,  1300;  Harrison.  O.,  650;  Huntington,  Ind  , 
65o;Port  Huron,  Mich..  1300;  Tuscola,  111.,  500;  Worcester, 
Mass.,  1950;  Paw  Paw,  Mich.,  300;  Edinburg,  III  ,  300;  Ben- 
nington, Vt.,  1300;  Omaha,  Neb..  1300;  New  Albany,  N. 
Y.,  650;  Greenville,  Mich  ,  650;  Virginia  City,  Nev..  650; 
Farmvilie,  Va  ,  300;  Mt.  Vernon,  N.  Y  .  1300;  West  Su- 
perior, Wis.,  1300.  Isolated  plants,  arc  lights:  Schlitz 
Brewing  company,  Chicago,  III.,  6;  Alger,  Smith  &  Co., 
Black  River,  Mich.,  30;  J.  P.  Craig,  Memphis.  Mo.,  30; 
Glenvirood  Co  ,  Yonkers,  N.  Y.,  g;  Sanderson  &  Sons,  N. 
Y.,  30;  Central  Iron  Works,  Harrisburg,  Pa.,  50;  Bradner, 
Smith  &  Co.,  Chicago,  111.,  20;  Woodcock  &  Loring,  Chi- 
cago, III.,  12;  D.  B.  Fiske  &  Co.,  Chicago.  111..  35  Iso- 
lated plants,  incandescent  lights:  Warden  Apartment 
house,  Philadelphia,  Pa.,  1600;  Tuscaroras  Advertising 
Co.,  Cohocton,  O.,  100;  Backus  Wire  Nail  Co.,  Cleve- 
land, O.,  400;  Road  House,  Chattanooga,  Tenn.,  600; 
Hotel  Oglethorpe,  Brunswick,  Ga.,  150;  Deloach  Mill  Man- 
ufacturing Co.,  Atlanta,  Ga.,  100;  National  Distilling 
Co.,  Milwaukee,  \Vis.,  100;  St.  Louis  Railway  Co.,  St. 
Louis,  Mo.,  200;  A  Zeese.  Chicago,  III.,  100;  Lane  Bros., 
Newark.  C,  150;  C.  E.  Harwood,  Lynn,  Mass.,  150;  G. 
A.  Robertson  &  Co.,  Hinsdale,  N.  H.,  50;  Brooks 
Bank  Note  and  Lithographic  Co  ,  Boston,  Mass.,  100;  Orr 
&  .Strettle,  Pigua,  O.,  600;  Piedmont  Bath  &  Power  Co., 
Oakland,  Cat  ,  500;  Fitchburg  Mfg.  Co.,  Fitchburg,  Mass., 
200;  Calumet  Distilling  Co.,  New  Chicago,  111.,  450;  H. 
C.  F.  Koch,  New  York,  N.  Y.,  1200;  New  York  Jockey 
club.  New  York,  N.  Y.,  Soo;  Liss  &  Rickerman,  Chicago, 
111.,  100;  D.  B.  Fiske  &  Co.  Chicago,  250;  Walter  Aiken, 
Franklin  Falls,  N.  Y.,  100;  Clark's  hotel,  Boston,  Mass., 
150;  Monmouth  Park  hotel.  Little  Silver  Station,  N.  Y,, 
Soo;  Wm.  Ruehl  Brewing  Co.,  Chicago,  111  ,  200;  E. 
Richards  &  Son,  Sandy  Hill,  N.  Y.,  100;  Jordan  &  Stew- 
art, Oldtown,  Me.,  50;  Newmarket  Mfg.  Co.,  Newmarket, 
N.  H.,  400;  E.  P.  Parksons  &  Co.,  Tilton,  N.  H.,  200; 
American  Scotch  Iron  Co.,  Syracuse,  N.  V..  50;  E.  Frank 
Lewis,  Lawrence,  Mass.,  100;  American  Tin  &  Lead  Co., 
Canon  City,  Col.,  ^oo;  Fairchild  Paper  Co.,  E.  Pepperill, 
Mass,,  200;  Gouverneur  Wood  Putp  Mfg.  Co.,  Gouverneur, 
N,  Y.,  50;  Lockport  Pulp  Co.,  Lockport,  N.  Y..  200; 
No.  New  York  Marble  Co.,  Gouverneur,  N.  Y.,  50;  Allen 
Bros.  &  Co.,  Sandy  Hill,  N.  Y.,  400;  Walter  M.  Lowney, 
Boston,  Mass..  200;  Clarendon  hotel,  Brooklyn,  N.  Y,, 
400. 

ELECTRIC  MOTOR. 

An  electric  street  railway  is  to  be  built  at  Portland,  Ore. 

Electricity  will  be  introduced  by  the  Holyoke,  Mass., 
Street  Railway  company. 

Thirty-three  electric  street  cars  are  now  running  regu- 
larly in  Rochester,  N.  Y. 

The  Cedar  Rapids.  la.,  Street  Railway  company  will 
change  from  animal  to  electric  power. 

The  City  Passenger  Railway  company  of  Altoona,  Pa., 
has  decided  to  use  electricity  as  motive  power. 

Power  for  the  new  perfecting  press  of  the  Lancaster, 
Pa.,  Nciu  Era,  is  furnished  by  a  Ferret  motor, 

A  25.horse  power  motor  has  been  put  in  by  the  Nashua, 
N.  H.,  iron  foundry.  This  will  furnish  the  entire  power 
for  the  works. 

The  Leadville,  Colo.,  and  Evergreeen  Lakes  Electric 
Railway  company   has   been   incorporated   with   a  capital 

stock  0f$20O,OO0. 

Jackson,  Mich  ,  will  have  an  electric  railroad.  Messrs. 
Corless  &  McMillan  will  build  the  road.  The  system  has 
not  yet  been  decided  upon. 

At  Akron,  O.,  the  Akron  Electrical  Manufacturing  com- 
pany has  been  incorporated.  It  wi  1  manufacture  motors, 
dynamos  and  general  electrical  supplies. 

It  is  stated  that  the  Electrical  Engineering  &  Construc- 
tion company  has  purchased  the  Bristol,  Tenn.,  street 
railway  and  will  change  to  electric  power. 

The  Thomson-Houston  Electric  company  has  just  closed 
a  contract  for  40  additional  cars  with  the  Cincin- 
nati Street  Railway  company,  and  for  6  cars  with  the 
Pueblo,  Colo.,  City  Railway  company. 

The  Wheeler  Underground  Electric  company  has  been 
incorporated  at  Tacoma,  Wash.,  capital  stock  ^soo'ooo. 
The  company  is  composed  of  Western  capitalists  who  an- 
nounce their  intention  of  pushing  the  system  vigorously. 

The  work  on  the  extension  of  the  Nashville,  Tenn  , 
Electric  street  car  lines  has  been  greatly  delayed  by  rainy 
weather.  The  bridge  on  the  Citizens'  Rapid  Transit  line 
has  been  completed,  but  it  has  been  impossible  to  complete 
the  embankments  of  the  approaches. 

The  New  York  Commercial  Advertiser  will  lake  posses- 
sion of  its  new  building  on  Park  Row  about  April  5.  Its 
presses  will  be  run  by  electric  motors.  The  Elektron 
Manufacturing  company  will  instal  a  20-horsc  power  Per- 
rct  motor  to  operate  the  Hoe  presses. 

The  contract  for  the  equipment  for  the  North  Chatta- 
nooga, Tenn.,  street  railway  has  been  awarded  to  the 
VVcslinghouse  Electric  company  of  Pittsburgh,  Pa.,  and  the 
contract  for  equipping  the  Chattanooga  A;  Northside  street 
railway  to  the  Thomson-Houston  company  of  Boston,  iMass. 

Sheep  shearing  by  electric  power  is  now  in  practical 
operation  in  Australia.  An  installation  has  just  been 
made  on  the  Raukapuka  estate.  Ten  Wolsclcy  machines 
are  now  electrically  operated  there,  and  it  is  calculated 
ihat  the  extra  value  of  the  clip  of  13,000  sheep  has  nearly 
repaid  in  one  season  the  whole  cost  of  putting  up  the  ma- 
chines.     In   the   Kaukapuka  plant,  a  turbine  drives   the 


dynamo,  and  an  overhead  wire  conducts  the  current  to  the 
motor  which  drives  the  shafting  in  the  wool  shed. 

The  Santa  Cruz,  Cal.,  papers  report  that  an  electric 
road  is  projected  from  Garfield  Park  to  Capitola.  The 
capital  stock,  f  roo.ooo,  has  been  subscribed. 

The  MapletvoDd  Electric  Railway  company  has  been  in- 
corporated at  Nashville,  Tenn.,  by  William  M.  Duncan,  T. 
W.  Crutcher,  Jere  Baxter,  G.  W:  Ehler,  Peter  Tomble  and 
L.  K.  Hart.  Maplewood  is  the  newly  planned  fashionable 
suburb  on  the  east  side,  and  about  five  miles  from  the  cen- 
ter of  Nashville. 

During  the  recent  snowstorm  in  Denver,  Colo.,  there  was 
not  one  cable  line  in  operation,  whi'e  the  Thomson-Hous- 
ton electric  cars  were  operated  without  the  slight- 
est difficulty.  The  Denver  Tramway  company  has  decided 
to  abandon  the  Eighteenth  street  cable  and  use  electricity  as 
a  means  of  car  propulsion. 

The  Electric  Merchandise  company  of  Chicago  last  week 
secured  an  order  for  the  complete  overhead  material  for 
the  Riverside  Park  Railway  company  of  Sioux  City,  la. 
This  company  has  prepared  to  construct  eight  miles  of  line 
at  once.  The  Westinghouse  slow  speed  motor,  illustrated 
in  a  recent  number  of  the  Western  Electrician  will  be 
used  on  this  road. 

The  appearance  of  an  electrical  omnibus  on  the  streets 
of  London  caused  a  sensation  among  the  people  passing 
along  the  streets,  and  drivers  of  cabs  and  other  vehicles 
which  the  electric  car  is  intended  to  displace.  The  car- 
riage was  in  charge  of  Radcliffe  Ward  and  contained  stock- 
holders of  the  company  which  will  exploit  the  system.  It 
is  the  intention  of  the  company  to  establish  a  system  of 
electrical  omnibuses  for  regular  passenger  traffic. 

The  Thomson-Houston  Electric  company  has  just  closed 
contracts  with  the  Rock  Creek  railway,  Washington,  D.  C, 
for  12  cars;  Harrisburg  City  Passenger  railway,  Harris- 
burg, Pa.,  for  14  cars;  City  Electric  railway,  Little  Rock, 
Ark.,  28  cars;  Jefferson  Avenue  railway,  St.  Louis,  Mo, 
for  25  cars;  Oxford  Lake  line,  Armiston,  Ala.,  6  cars;  Al- 
lentown  &  Bethlehem  Rapid  Transit  company,  AUentown, 
Pa.,  15  cars;  Marquette  City  &  Presquels'e  company,  Mar- 
quette, Mich  ,  3  cars;  Braddock  &  Turtle  Creek  railway, 
Braddock,  Pa.,  3  cars;  Salt  Lake  Rapid  Transit  company, 
Salt  Lake  City,  Utah,  3  cars;  Buffalo  Street  Railway  com- 
pany, Buffalo,  N.Y.,I2  cars;  Pittsburgh  Birmingham,  2  cars 
(making  the  fourth  Thomson-Houston  electric  railway  in 
Pittsburg,  Pa.);  Troy  &  Albia  Street  railway,  Troy,  N.  Y., 
20  cars;  St.  Louis  &  Suburban  Street  Railway  company, 
St.  Louis,  Mo.,  45  cars;  Chattanooga  &  Northside  railway, 
Chattanooga,  Tenn.,  4  cars. 


NEW  INCORPORATIONS. 

H.  A.  Doty  Light  &  Power  company,  Janesville,  Wis.; 
capital  stock.  $30,000;  general  light  and  power  business. 

The  Ashland  Gas  &  Electric  Light  company,  Ashland, 
O.;  capital  stock,  $50,000;  lighting  by  electricity  and 
gas. 

Denton  Water,  Light  &  Power  company,  Denton,  Tex. ; 
capital  stock,  $50,000;  to  supply  light  and  power  by  elec- 
tricity. 

Montrose  Electric  company,  Chicago,  111  ;  capital  stock, 
$100,000;  furnishing  light,  power  and  heat  in  Cook 
county.  111. 

Chicago  Optica!  company.  Chicago,  HI.;  capital  stock, 
$10,000;  to  manufacture,  purchase  and  sell  electrical  and 
optical  goods. 

Keeseville  Electric  Light  &  Power  company,  Keeseville, 
N.  Y.;  capital  stock,  $40,000;  the  generation  and  sale  of 
electricity  for  heat,  light  and  power. 

The  Incandescent  Light  ^^:  Power  company,  Norwalk, 
O.;  capital  stock,  $25,000;  furnishing  electric  light,  arc 
and  incandescent,  furnishing  heat,  power,  etc. 

The  Lincoln  Electric  Street  Railway  company,  Lincoln, 
111.;  capital  stock,  $65,000;  to  build,  operate  and  maintain 
an  electric  street  railway  in  the  city  of  Lincoln,  III. 

Electrical  Engineering  company,  Omaha,  Neb.;  capital 
stock,  $25,000;  construction  of  lines  of  wire  for  transmis- 
sion of  electric  currents  for  lighting  and  power  purposes. 

The  Western  Electric  Storage  Battery  company,  Kansas 
City,  Kas. ;  capital  stock  $500,000;  to  erect,  own  and 
control  and  manufacture  electrodes  for  storage  batteries, 
etc. 

The  Universal  Electric  Manufacturing  company,  Chi- 
cago; capital  stock,  $20,000;  for  the  manufacture  of  elec- 
trical inventions;  incorporators,  H.  M.  Day,  J.  Elliott  and 
J.  Usler. 

Texarkana  Light  &  Power  company,  Texarkana,  Ark.; 
capital  stock,  $125,000;  buying  and  operating  a  system  of 
gas  and  electric  lights  and  for  transmitting  power  by  elec- 
tric motors. 

Waco  Electric  Railway  &  Light  company,  Waco,  Tex. ; 
capital  stock,  $250,000;  cons'ruction  and  maintenance  of 
street  railways  and  manufacture  and  supply  light  and  heat 
by  electricity  and  other  means. 

The  CoUingswood  Water  &  Light  company  of  CoIIings- 
wood,  N.  J.;  capital  stock,  $25,000;  supplying  water  and 
light  and  power  by  electricity,  gas  or  otherwise  in  the 
borough  of  CoUingswood,  N.  J. 

Subsurface  Electric  company.  Portland,  Me.;  capita! 
stock,  $2,000,000;  to  manufaciure  and  deal  in  electiical 
apparatus  of  a!!  kinds  and  to  engage  in  ihe  application  of 
electricity  to  every  kind  of  service. 

The  Riverside  Kleclric  Street  Railway  company,  River- 
side, O.;  capital  stock,  $50,000;  constructing,  .icquir- 
ing,  operating  and   maintaining,  leasing    and    owning,  a 


street  railway,  to  be  operated  by  steam,  horse,  electricity, 
or  other  motive  power. 

The  Northwestern  Supply  &  Construction  company: 
Jersey  City,  N.  J.;  capital  stock  $100,000;  to  build  rail- 
roads, street  lailroads,  waterworks,  pipe  lines,  electric 
light  plants  and  electric  railroads,  etc. 

The  Electric  Supply  &  Contracting  company,  Cincinnati, 
O.;  capital  stock,  $5,000;  manufacturing,  purchasing  and 
selling  electrical  supplies  and  apparatus  and  all  kinds  of 
electrical  and  mechanical  engineering  work. 

Electric  Bul'etin  company,  Chicago;  capital  stock,  $50,- 
000;  for  the  manufacture  and  operation  of  railway  train 
annunciators  and  other  devices  for  advertising;  incorpora- 
tors, F.  A.  Jennings,  G.  A.  Cross  and  P.  R.  Jennings. 


TELEPHONE. 


It  is  said  that  there  are  at  least  twice,  if  not  three  times, 
as  many  telephones  in  use  in  the  United  States  as  in  all 
other  countries  combined.  It  is  estimated  that  there  are 
in  round  numbers  525,000  telephone  subscribers  in  this 
country,  while  a  Berlin  statistician  places  the  number  for 
all  the  rest  of  the  world  as  not  exceeding  200,000.  In 
this  estimate  European  nations  are  included  as  follows: 
Germany,  31,325;  Great  Britain,  20,426;  Sweden,  12,864; 
France,  Q.4S7;  Italy,  9,183;  Norway,  8,390;  Russia,  7.585; 
Switzerland,  6,570;  Belgium,  4,684;  Austro-Hungary, 
4,200;  the  Netherlands,  2,872;  Spain,  2,218;  Denmark, 
1,838;  Portugal,  8go;  total,    122,521. 


TELEGRAPH, 


In  its  review  of  the  past  year,  th&JoHnial  TcIcgtapMijite 
gives  the  following  figures:  According  to  the  latest  sta- 
tistics, the  European  telegraph  administrations  now  place 
353HOO  miles  of  line  and  1,023,000  miles  of  wire  at  the 
disposal  of  the  public,  an  increase  respectively  of  4.6  per 
cent,  and  3.1  per  cent,  upon  previous  returns.  The  in- 
crease in  the  number  of  telegraph  offices  has  been  very 
marked  of  late.  In  the  seventh  edition  of  the  "Nomencla- 
ture des  Bureaux,"  which  appeared  in  1SS7,  60,000  names 
were  given,  the  eighth  edition  contains  75,000  names,  or 
25  per  cent,  more  The  number  of  telegrams  transmitted 
also  continues  to  increase.  Last  year  200,000,000  messa- 
ges were  dispatched  in  Europe,  of  which  45,000.000,  or 
22.5  per  cent,  were  international. 


PERSONAL. 


S.  A.  Barton,  president  of  the  Brush  Electric  company, 
Cleveland,  was  in  Chicago  last  week. 

Norman  McCarthy  of  the  street  railway  department  of 
the  Thomson- Houston  Electric  company,  Boston,  has  re- 
signed. 


TRADE   NEWS. 


The  Elektron  Manufacturing  company  of  Brooklyn,  calls 
attention  to  its  Perret  motor  with  self-adjusting  bearing, 
and  self-oiling  bearings. 

The  Crocker-Wheeler  Electric  Motor  company  of  New 
York  has  issued  a  handsome  new  catalogue  showing  its 
motors,  electric  fans  and  pumps. 

Chas.  A.  Schieren  &  Co.  of  New  York  have  issued  an  in- 
teresting pamphlet,  neatly  prepared,  containing  valuable 
information  on  perforated  leather  belts.  There  is  a  price- 
list,  numerous  illustrations,  a  list  of  the  electric  plants  us- 
ing the  belting  of  Schieren  &  Co., and  numerous  testimoni- 
als from  those  having  experience  with  this  company's 
goods. 

R.  B.  Watson  has  resigned  from  his  position  as  manager 
of  the  house  goods  department  of  the  Detroit  Electrical 
Works.  Mr.  Watson  has  been  at  the  head  of  this  depart- 
ment live  years,  lie  will  open  an  electrical  supply  house 
on  Franklin  street,  Detroit,  and  make  a  specialty  of  fine 
brass  work.  Mr.  Watson  carries  with  him  to  his  new  en- 
terprise the  best  wishes  of  numerous  friends. 

The  Stanley  Electric  Manufacturing  company  of  Pitts- 
field,  Mass.,  is  in  the  field  with  the  Stanley  transformer 
adapted  for  the  Westinghouse,  Thompson-Houston,  Fort 
Wayne  and  National  systems.  Strong  claims  are  made 
for  this  transformer  and  the  company  expects  to  dispose  of 
large  quantities  of  them.  Henry  Hine,  formerly  connected 
with  the  United  States  and  Westinghouse  companies,  is 
the  general  manager  of  the  Stanley  Electric  Manufacturing 
company.  Mr.  Iline  is  popular  and  experienced  and  has 
the  reputation  of  being  successful  in  whatever  he  under- 
takes. 

The  Central  Electric  company,  Chicago,  has  recently  ar- 
ranged with  the  Bryant  company  to  handle  its  sockets  and 
switches  and  already  reports  large  sales.  The  company 
carries  a  complete  stock  of  all  sizes  and  capacities  The 
orders  for  the  improved  Candee  line  wire,  as  recently 
received  by  the  Central  l-^lectric  company,  have 
taxed  its  facilities  to  the  utmost,  and  in  consequence  has 
tested  the  factory's  capacity  to  keep  a  large  stock  of  all 
sizes  in  anticipation  of  the  spring  business.  The  Central 
Electric  company  is  about  to  place  a  new  carbon  battery 
upon  the  iviarket.. 

C.  R.  Truex  and  W.  A.  Vail  have  opened  an  odlce  at 
^4  Broadway,  New  York.  They  announce  that  they  have 
formed  a  copartnership,  and  have  secured  the  ex  lusivc 
selling  agency  in  New  York,  New  Jersey  and  adjacent 
territory  for  the  Accumulator  company  of  New  York,  the 
Electro  Dynamic  companyof  Philadelphia,  and  the  Walker 
Electric  company  of  New  Vork.  They  will  supply  elec- 
trical accumulators,  Edco  motors,  Kdco  swilclics,  and 
Walker  lOleclric  meters.  The  new  firm  is  also  prepared,, it 
says,  to  furnish  electric  supplies  and  do  general  construc- 
tion woik. 
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BUSINESS. 

The  Easton  Electric  company  has  just  sold  aoother  of 
its  Claus-Easton  dynamos  or  the  improved  Continental 
dynamo,  to  the  Brooklyn  Annex  Ferry  company. 

Wilson,  Reberstock  i-V  Co..  manufacturers  of  electrical 
specialties,  174  Clark  street,  Chicago,  have  just  placed  in 
their  factory  several  pieces  of  new  machinery  consist- 
ing of  a  lathe,  drill  press  and  stamp  press,  and  have  also 
installed  an  Edison  motor  of  five-horse  power  capacity  to 
furnish  the  necessary  power. 

The  American  Railway  Equipment  of  New  York  and 
Chicago,  are  manufacturers  agents  for  Eureka  tempered 
copper  goods  for  all  purposes,  for  the  western  states  and 
territories,  and  for  railroad  work  throughout  the  United 
States.  Their  Chicago  address  is  Phenix  building  and  the 
New  York  office  15  Cortlandt  street. 

The  Electric  Merchandise  company,  Chicago,  announces 
that  it  has  been  appointed  selling  agent  for  the  Tramway 
Rail  company,  of  Pittsburgh,  Pa.,  manufacturer  of  steel 
rails  of  all  descriptions,  chairs,  tie  plate,  splice  bars,  frogs, 
switchings,  crossings,  and  other  street  railway  equipment. 
Furthermore,  it  says:  "It  is  not  the  intention  ot  our  com- 
pany to  try  any  experiments,  but  to  follow  well  established 
principles,  making  all  equipment  strong  and  durable." 

It  is  announced  that  arrangements  have  been  completed 
by  the  directors  of  the  Mt.  Carmel  Aeronautic  Navigation 
company  to  begin  work  at  once  upon  the  large  airship. 
The  Exposition  building  at  Chicago  has  been  leased  for 
three  months,  and  the  ship  will  be  constructed  in  the  north 
end  of  the  edifice  A  large  quantity  of  aluminum  has 
been  ordered.  Inventor  Pennington  promises  that  at  the 
end  of  sixty  days  the  ship  will  be  ready  and  a  thorough  test 
in  the  open  air  will  be  made. 

The  new  cata'ogue  of  the  Crocker-Wheeler  Electric 
Motor  company.  New  York,  contains  much  of  interest  con- 
cerning electric  motors  generally  and  the  Crocker-Wheeler 
perfected  motors  in  particular.  A  handsome  illustration 
of  one  of  these  motors  printed  in  several  colors  makes  an 
attractive  frontispiece  to  the  catalogue,  which  throughout 
shows  evidence  of  much  care  and  attention.  The  text  in- 
cludes an  interesting  description  of  the  construction  of  the 
Crocker- Wheeler  motors,  directions  and  suggestions  for 
setting  up  and  running  them,  and  other  valuable  data  re- 
garding dimensions,  horse-power,  cost,  etc.  The  con- 
struction and  operation  of  a  new  and  indestructible  resist- 
ance box  made  entirely  of  slate  and  iron,  for  starting, 
stopping  and  regulating  their  motors  is  described  in  detail. 
The  latter  half  of  the  catalogue  is  devoted  to  descriptions 
of  the  smaller  motors,  1-6,  1-8  and  1-12  horse  p3we-,  made 
bv  the  company,  and  their  numerous  and  useful  applications. 
The  text  is  well  illustrated. 

The  Rodney  Hunt  Machine  company,  Orange,  Mass., 
reports  business  unusually  good  for  the  time  of  the  year. 
A.mong  a  large  number  of  orders  for  water  wheels  are  the 
following:  Fort  Wayne,  Ind.,  Water  Power  company,  1,000 
horse  power;  People's  Electric  Light  &  Power  company, 
Oswego,  N.  Y.,  500 horse  power;  Farmington  River  Light 
&  Power  company,  Hartford,  Conn.,  650  horse  power; 
Manchester  Electric  Light  company,  Manchester,  N.  H., 
450  horse  power;  Electric  Machine  &  Power  company, 
Woonsocket,  R.  I.,  175  horse  power;  Electric  Construction 
company,  Greenwich,  N  Y.,  300  horse  power;  Lebanon 
Electric  Light  company,  Lebanon,  N.  H.,  175  horse 
power;  Gates  Electric  Light  company.  West  Lebanon,  N. 
H.,  75  horse  power;  Gautemala,  C.  A  ,  Electric  Light  com- 
pany, 260  horse  power;  Nonotuck  Silk  Company  Electric 
Power  Plant,  Leeds,  Mass,  175  horsepower;  A.  E  Call, 
San  Salvador,  C.  A.,  100  horse  power;  Manufacturing 
Investment  company,  Madison,  Me  ,  electric  plant,  75 
horse  power.  

MISCELLANEOUS. 

Carriages  on  the  German  state  railways  have  been  fitted 
with  five  six-candle  power  electric  lamps  each,  and  the 
system  is  to  b;  thoroughly  tested.  The  current  is  ob- 
tained from  accumulators  placed  under  each  carriage.  On 
the  Swiss  railways  some  trials  have  shown  that  a  six-candle 
power  incandescent  lamp  is  equal  to  an  ordinary  oil  lamp, 
and  that  one  of  ten  candle  power  enables  the  smallest  print 
to  be  read  with  ease.  In  this  case  the  current  was  supplied 
by  a  dry  battery,  of  eight  elements  and  requiring  to  be 
recharged  every  eighteen  hours,  placed  in  a  wooden  box 
under  the  carriage. 

There  is  a  boom  in  property  along  the  Housatonic  river 
according  to  a  dispatch  from  Ansonia,  Conn.  It  is  due  to 
the  discovery  of  mica  on  a  farm.  Pieces  of  mica  six  inches 
S(|uare  and  of  very  fine  quality  have  been  found  in  large  quan- 
tities The  experts  pronounce  it  to  be  the  clearest  of  any  in 
New  England.  The  surface  ledge  is  over  1,000  feet  long 
and  turns  downward,  A  company  from  Vermont  which 
owns  several  mica  mines  has  leased  the  ledge  and  has  ar- 
ranged to  work  it  as  early  this  spring  as  the  weather  per- 
mits. It  is  believed  by  those  who  have  had  experience  in 
mica  mining  that  the  ledge  is  very  valuable.  Feldspar  and 
silica  are  also  found  in  paying  quantities  on  the  same  farm, 
and  these  two  minerals  will  be  examined  as  soon  as  the 
frost  leaves  the  ground. 

Arthur  Kniyht  of  theKdisoncompany.Boston,  in  an  inter- 
view spoke  as  follows  in  regard  to  the  popularity  of  electrical 
work:  There  is  a  tremendous  pressure  everywhere  by 
young  men  of  education  to  get  into  the  electrical  business. 
The  technical  schools  are  turning  them  out  by  the  hun- 
dreds. The  electrical  business  is  increasing  more  rapidly 
than  any  other  trade  or  calling,  and  these  young  men  are 
anxious  to  get  in  on  thcgroimd  lloor  and  rise  with  the  rapid 
growth.  As  a  rule,  however,  they  have  to  begin  at  the 
very  bottom,  no  matter  how  good  their  technical  education. 
We  send  them  out  to  do  the  manual  labor  of  stringing 
wirc-s,  putting  in  lamps  or  working  al  the  bench.  Before 
a  man  can  take  a  responsible  place  he  must  know  the  whole 
business  practically  from  the    bottom.     Here    the  pay    is 


small,  but  we  are  flooded  with  applications  from  those  who 
are  willing  to  work  for  little  for  the  mere  prospect  of  rising 
And  it  is  true  that  almost  all  the  officers  in  this  and  other 
electrical  companies  are  young  men.  H.  Ward  Leonard 
of  the  Edison  General  Electric  company  graduated  from 
the  Massachusetts  Institute  of  Technology  a  few  years 
ago,  went  down  to  Brockton  stringing  wires,  was  sent  out 
West  selling  plants  in  small  towns,  and  so  kept  on  until  he 
rose  to  his  present  post.  You  can  rarely  find  a  middle  aged 
man  in  the  business.  I  recollect  a  few  years  ago  a  local 
electrical  manufacturing  concern  filled  an  important  oflice 
with  a  man  who  was  business  to  his  finger-tips,  but  was 
wofully  ignorant  regarding  electricity.  Well,  he  put  out 
some  circulars  to  the  trade — got  them  up  himself — and 
such  a  laugh  went  up  everywhere  on  account  of  the  bulls 
they  contained  that  he  had  to  give  up  his  place.  No;  the 
electrical  business  wants  young  men  in  every  department." 

In  the  annual  report  to  the  Fire  and  Underwriters'  asso- 
ciation Chief  Inspector  McDevitt  of  Philadelphia  says 
that  there  are  over  5,000  buildings  in  Philadelphia  in 
which  electric  currents  are  used  for  light  and  power  pur- 
poses. Of  this  number  2S7  buildings  have  their  own  ap 
paratus,  varying  in  size  from  a  20-light  installation  to  one 
of  4,000  lights.  The  number  of  lights  furnished  by  these 
private  plants  aggregates  S0.25S  incandescent  and  3,325 
arc  lights.  There  are  fifteen  central  stations.  The  number 
of  lights  supplied  by  these  stetions  varies  from  2,000  to 
over  40,000.  The  electric  motors  in  use  are  of  a  capacity 
ranging  from  one-eighth  to  30  horse  power.  The  report 
concludes  as  follows:  "No  insurance  loss  occurred  in  any 
building  in  our  city  during  the  past  year  from  fire  where 
the  cause  could  be  in  any  way  attributed  to  electric  wires." 


ELECTRICAL    PATENTS. 

Issned  Ma7'ch   10,   1891. 

447.767.  Electric  Arc  Lamp.     Henry  C.  Forgason,  Oak- 
land. Cal. 

The  object  of  this  invention  is  to  provide  means 
wheieby  in  a  single  lamp,  when  the  carbons  are  ex- 
hausted, they  will  be  brought  into  close  contact,  thus 
closing  the  arc,  and  when  a  double  carbon  lamp  is  em- 
ployed the  secondary  pair  of  carbons  will  do  the  same. 

447.768.  Combined  Annunciator  and  Telephone  System. 
John  C.  Francis,  New  York,  N.  Y. 

The  object  of  the  invention  is  to  provide  a  com- 
bined annuciator  and  telephone  system  for  use  in 
hotels  and  other  similar  places  in  such  a  manner  that 
the  ordinary  annunciator  wires  or  circuits  can  be  used 
without  an  expensive  change  to  enable  telephonic 
communication  to  be  held  between  the  office  and  the 
various  rooms  or  apartments  connected  therewith. 

447,788.     Electric  Switch.     John  M.  Orford,   Bridgeport, 
and  John  C.  English,  New  Haven,  Conn. 

447,826.     Electric  Switch  and  Cut-out.       William    Hoch- 
hausen,  Brooklyn,  N.  Y. 

^47,827.     Electric  Starting-switch.     William  Hochhausen, 
Brooklyn,  N.  Y. 

447,832.     Electric  Light  Fixture.     Joseph  Kintz,  Ballard 
vale,  Mass. 

447'833-      Coupling   for  Electric   Wire?.       Climpson  M. 
Knight  and  Thomas  Hawken,  Salem,  Mass. 

447>S57.    Galvanic  Apparatus  for  the  Human  Body.  Percv 
G.  Williams,  Brooklyn,  N.  Y. 

447,858.     Induction  Preventive  for  Telephones.     Thos.  F 
Wright  and  Ed.  G.  Wilson,  Chicago,  111. 
The  first  claim  follows: 

An  induction  preventive  for  telephones,  comprising 
a  hollow  casing  having  perforations  therein,  a  tube 
extending  between  said  perforations,  and  a 
coil  one  end  of  which  is  embedded  in 
a  spool  or  block  of  wood  or  its  equivalent  and  the 
other  terminates  opposite  the  center  of  a  perforation  in 
the  casing  opposing  the  diaphragm  of  a  telephone- 
receiver  to  which  the  casing  is  secured. 

447,861.     Conduit  for  Electric  Wiring  in    Building.      Sig- 
mund  Bergmann,  New  York,  N.  Y. 

447,867.     Electric  Switch.     Horace  T.  Clark,  Bridgeport, 

Conn. 
447,869,     Signal-Box.       Frederick    W.     Cole,     Newton, 

Mass. 
447,885.     Trolley   Carriage  and    Conductor.      Charles  J. 

Luce,  Niantic,  Conn. 
447,894.     Electric  Light  Signal.     Walter  R.   McCann  and 

Simon  S.  Creider,  Sterling,  III. 

447.896.  Insulation   of   Electric  Conductors.     Frederick 
J.  Nash,  Brooklyn,  N.  Y. 

The  invention  relates  to  means  for  insulating  elec- 
tric conducting  wires  or  cables  whether  for  aerial  or 
underground  use. 

447.897.  Electric  Conductor.     Frederick  J.  Nash,  Brook- 
lyn, N.  Y. 

This  invention  relates  to  means  for  insulating  elec- 
tric wires,  and  aims  to  provide  a  flexible  covering  of 
higher  insulating  value  than  any  heretofore  produced. 
It  also  aims  to  render  the  insulation  llame  proof,  un- 
inflammable, and  as  nearly  fireproof  as  possible. 

447,899.     Elevator.     Norton  P.  Otis,  Yonkers,  N.  Y. 

447,906.     Electric  Railway  Signal.      William    W.    Rosen- 
field.  New  York.  N.  Y. 

The  general  object  of  this  invention  is  to  provide  an 
improved  electric  railway  signal  system  by  which  an 
alarm  shall  be  given  in  the  cab  of  a  locomotive  or  at 
some  other  suitable  part  of  the  train  as  it  enters  upon 
a  block  in  case  a  predetermined  succeeding  block  be 
occupied  by  a  train,  whether  stationary  or  moving  in 
the  same  direction  as  the  train  in  which  the  signal  is 
given  or  in  the  opposite  direction. 

447,915.     Current  Wheel.    William  Stephens,  Santa  Rosa, 
Cal. 


447,918.  Automatic  Telephone  Exchange.  Almon  B. 
Strowger,  Kansas  City,  Mo. 

The  object  of  the  invention  is  to  provide  means 
whereby  a  person  at  one  station  may  make  connection 
with  any  other  station  in  the  system  by  the  aid  of 
electrical  appliances  without  the  assistance  of  an  oper- 
ator at  the  central  station. 

447.920.  Method  of  Operating  Arc  Lamps.  Nikola 
Tesla.  New  York.  N.  Y. 

447.921.  Alternating  Electric -Current  Generator.  Nikola 
Tesla,  New  York,  N.  Y. 

447,939.  Electric-Motor.  William  H.  Chapman,  Port- 
land, Me. 

The  second  claim  reads: 

'Una  multipolar  motor,  a  series  of  field  magnet 
■  core's  constructed  and  arranged  in  pairs,  the  two  cores 
of  each  pair  being  composed  of  a  series  of  plates 
placed  one  above  another,  and  each  forming  a  part  of 
each  core  and  being  placed  parallel  to  the  axis  of  rev- 
olution of  the  armature,  but  removed  from  contact 
with  the  cores  of  the  next  magnet,  and  haWng  their 
pole  ends  curved  tangentially  to  a  plane  at  right  angles 
to  the  axis  of  revolution  in  both  directions  from  the 
center  of  the  width  of  each  of  said  cores." 

447,943.  Railway-Car  Telegraphy.  William  S.  Cook  and 
Moses  C.  Cook,  South  Omaha,  Neb. 

447, qgS.  Electric  Alarm.  George  W.  Adams,  Boston, 
Mass. 

The  invention  relates  to  a  system  of  protection  by 
automatic  electric  alarms,  part  of  the  apparatus  of 
which  is  located  in  the  building  sought  to  be  pro- 
tected, and  part  of  the  apparatus  of  which  is  located  in 
a  central  oflice,  the  same  being  connected  by  electrical 
circuits  to  the  apparatus  in  the  building. 

448,024.  Telephone  -  Toll  Apparatus.  William  Gray, 
Hartford,  Conn. 

448,031.  Electric  Railway  Signaling  Apparatus.  Eugene 
L.  Harrison,  Crookston,  Minn. 

448,040.  Commutator.  William  Hornberger,  Elkhart, 
Ind. 

The  object  of  this  invention  is  to  prevent  or  greatly 
diminish  the  "sparking"  common  in  machines  between 
the  brush  and  commutator  sections,  and  to  prevent  or 
mitigate  the  destructive  effect  of  the  sparking  upon 
the  metal  of  which  the  commutator  sections  are  com- 
posed. 

448,044.  Combined  Push  and  Pull.  Albert  Iske,  Lan- 
caster, Pa. 

448,084.  Electrode  for  Arc  Lamps.  Albert  C.  Seibold, 
Mount  A^'ernon,  N.  Y. 

448,107.  Electric  Arc  Lamp.  La  Motte  C.  Atwood,  St. 
Louis,  Mo. 

The  claim  reads: 

"In  an  electric  arc  lamp  the  combination  of  carbon- 
supporting  rods,  a  motor,  a  train  of  gearing  located 
between  the  motor  and  rods  and  containing  an  auto- 
matic clutch  by  which  the  gearing  is  thrown  into  and 
out  of  action,  a  magnet  and  armature,  a  spring  actu- 
ated pivoted  lever  connected  to  said  clutch,  a  pivoted 
bell-crank  lever,  a  link  connecting  said  levers,  and  a 
link  connecting  said  bell-crank  lever  to  said  armature.'' 

448,110.  Electric  Door -Opener.  Louis  Bates,  Jersey 
City,  N.  J. 

448.125.  Train  Order  Annunciator.  .Leonard  T.  Crab- 
tree,  Oconto,  ^Vis. 

448,128.  Body-Battery  and  Attachments  for  the  Same. 
John  A.  Crisp  and  Geor  e  F.  Webb,  JefTerson,  Ohio. 

448,153.     Apparatus  for  Intensifying  Electrical    Undula- 
tions.    John  C.  Ludwig,  San  Francisco,  Cal. 
The  last  claim  reads: 

"g.  In  a  telephone  repeating  instrument  a  tele- 
phone receiver,  a  local  battery  circuit  having  its  poles 
terminating  adjacent  to  the  diaphragm,  said  circuit  be- 
ing completed  by  the  electric  undulations  acting  on 
said  diaphragm,  and  one  or  more  secondary  circuits 
interposed  between  the  line  wire  and  the  bobbin  of 
the  receiver  and  transmitter.'' 

448,164.  Device  for  Raising  or  Lowering  Incandescent 
Electric  Lamps.  Charles  F.  Reinmann,  Brooklyn, 
N.  Y. 

448.166.  Automatic  Switch-Board  and  Safety  Cut-Out 
for  Electric  Circuits.     Edgar  A.  Sweet,  Milford,  Mass. 

The  object  of  this  invention  is  to  provide  a  device 
for  automatically  short  circuiting  any  one  of  a  number 
of  circuits  connected  in  series  for  electric  lighting,  so 
that  in  case  of  accident  to  either  circuit  of  the  series 
Irom  any  cause,  whf-reby  it  is  rendered  inoperative, 
said  defective  circuit  will  be  automatically  cut  out  or 
disconnected  from  the  other  circuits  of  the  series,  so 
that  they  will  continue  in  the  performance  of  their 
functions  the  same  as  if  nothing  had  happened. 

448.167.  Switch  for  Incandescent  Lamp  Sockets.  Alfred 
T.  Tregurtha,  Everett,  Mass. 

448  169.  Polarized  Annunciator.  Ernest  P.  Warner 
Chicago,  111. 

The  invention  consists  in  providing,  in  connection 
with  the  poles  of  the  electro  magnet,  a  pivoted  per- 
manent magnet  connected  with  the  lever  or  catch 
which  holds  the  shutter  so  arranged  that  current  in 
one  direction  will  cause  the  pivoted  permanent  magnet 
to  turn  upon  its  pivot  and  thereby  lift  the  hook  or 
detent  to  release  the  drop,  while  current  in  the  op- 
posite direction  will  only  serve  to  hold  the  pivoted 
permanent  magnet  In  position  to  more  securely  hold 
the  said  hooked  lever  in  engagement  with  the  drop  to 
prevent  the  drop  from  falling. 

448.172.  Trolley  for  Electric  Railways.  Merle  J.  Wight- 
man,  Scranton,  Pa. 

448.173.  Trolley  for  Electric  Railways.  Merle  J.  Wight- 
man,  Scranton,  Pa. 
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BOliimB  E-  Phillips,  RreaJiJenl.  W.  H.  Sawtke,  TSeo'y  and  Electrician. 

AMEHICAIT  ELECTRICAL  WOIIKS, 

PROVIDENCE,  R.  I, 

Manufacturers  of  Patent  Finished 

ELECTRIC    LIGHT   WIRE, 

5  Magnet  Wire,  Office  and  Annuociator  Wire,  Rubber  Covered 
■  Wtre,  Lead  Encased  Wire,  Telephone  and 

Incandescent  Cords. 

FARADAY  CABLES. 

New  York  Office,  10  Cortlandt  Street, 
Insulation  Guaranteed  Wherever  Used,  Aerial,  Underground  or  Submarine. 


In  aletterfromthe  INSPECTOE  of  the  Boston  Fire  Underwriters' Union,  under  date  of  March  29, 
1886.  he  says:    "A  Tlioroagrhly  Reliable  and  Desirable  Wire  in  Every  Respect," 

Th*?  rnhber  used  In  losilatiag  our  \nrea  and  cables  is  sperially  chemif.ally  prepired,  and  is  guar- 
enteed  ti  be  wile"-p"»o',  ani  will  not  deteriorate,  oxidize  or  crack,  and  w  11  Temiin  flexible  in  extreme 
cold  wea'h  -r  and  not  affected  Dy  h^at.  The  insulation  is  protected  from  mechanical  Injury  by  one  or 
more  braids  and  thewhole  allcked  with  Clark's  Patent  Compound,  which  is  water,  oi',  acid  bud  lo  a 
very  great  es'ent,  fir^-proof  Our  insulation  will  prove  durable  when  ail  others  fail.  We  are  prepared 
to  ifurntph  Ninele  Wires  of  all  gausea  and  diameter  of  insnlalion  for  Telegraph,  Telephone  and 
Electric  Lights  from  stock.    Cables  made  to  order. 

EASTERN  ELECTRIC  CABLE  COMPANY, 

61  and  63  Hampshire  Street,  Boston,  ^las<-, 

■  HENRT  A.  CLARK,  Ge-eral  Managpr.  HERBERT  H.  EUSTIS,  Electrician. 


MiGA 


AUi  SIZES 
AND 

QDAltTnES 


For  Electrical  Purposes. 

EUGENE  MTJNSELL&  00.. 

218  ■Water  St.,  New  Tork. 


Fhe  Turner  Brass  Wdbks 
■?  lasalle  Ave 
Chicabo. 


SPeciaTties 


PERFECTED  MOTORS. 

Very  slow  speed,  fall  power,  perfeet  resru- 
lation.  forged  fields  let  into  base,  self-oilins 
bearinffw,  welf-oenterintc  bearins^.  all  sizes, 
both  arc  and  incandeHcent,  for  all  power 
parposeH. 

Aclcnowledsed  by  the  Leading  Manufacturing  Companies  to  be 

THE  MOST  PERFECT  MOTOR  MADE. 

Estimates  and  Plans  Furnished  for  Eiectric  Power  Equipment- 
Correspondence  Invited. 

430--432  WEST  14TH  ST.,  NEW  YORK. 

JAMES  LEFFEL  WATER  WHEELS 

Built    bv   the 

JAMES  LEFFEL  ti  CO. 

UPRIGHT    AND   HORIZONTAL, 

FOR 

Electric,  Mining  and  Manufacturing 

Eauy  workioR  gatcH.  HIt,'h  pcrn-ntage  and  pvon 
R)>c.;d  at  full  and  pan  caiia.ity.  E-niuUy  adapted  to 
lil^h  uiid  low  Itertds.  Liirt-o  nnmhcr  of  buoh  and 
Htyle.H.     Scud  for  descriptivo  pamjiblrt  to 

THE  JAMES  LEFFEL  &  GO. 

SPRINGFIELD,    I    or  110    LIBERTY    ST.. 
OHIO.  I       NEW   YORK  CITY. 


H.  DDRiNTcnuEVEK,  (BnslneBa  Managers 


F.  CAZENOVE  JONES, 

Manager  of  Factories. 


ZXaT'XJZl.rj'.A.I'XOZtT.A.Xi 


INSULATED  WIRES  and  CABLES, 

ELECTRIC  LIGHT,  TELEPHONE  AND  TELEGRAPH, 


^^lf?l 


f TRADE  MARK  1 


nRA\'<:llF,<4;       <lilrn£r(i.    I'liil  ii.l.l  i.li  i.i. 


AERIAL,      ML'IIMAKINE      AND      UNDER- 
GKOUND  USE. 

Awarded  a  Gold  Medal  at  the  Paris  Exposition. 

fiUl.y.   SIANTjrACTIJRF-nB   OF 

Candee  Aerial  Wires. 
Manson  Protecting  Tape. 
Okonite  Waterproof  Tape. 


GEORGE  CUTTER, 

ELECTRIC  SPECIALTIES, 

333  The  Rookery,  C'^xo.^ca-o. 


EVER    ONWARD    AND    UPWARD! 


The  wherefore  of  the  growing  demand  for 
Simplex  Wire  is  that  it  pays  best  in  the 
long  run. 


FOR  SALE  CHEAP. 

Small  lighting  plant.  Gas  Engine  and 
Dynamo.      Flrst-clafs    in    every    respect. 
Also  lo-H.  P.  110-ToJt  Motor. 
Address,  P.  B.  P., 
Care  Western  Electrici.'vx. 


"STsr-A-^arc^jix^. 


Ten  good  glass  blowers  for  incandescent 
lamp  work. 

Address, 

Standard  Lamp  Co..  Applelon.  Wis. 


ELECTRIC 


OUTFIT. 


MASON'S  FAMOUS  BATTERIES. 

MEDAL  AWARDED,  American  Institute  Exhibition,  1891. 
SEND  FOR  ILLUSTRATED  CATALOGUE  B. 


JAMES  H.  MASON 


118  &  120 

I   Park  Ave. 


Brooklyn,  N.Y. 


HENRY  HUTTON, 

CoDsnltiDgand  GoDtracting  Etclrical  Engineer. 

COIVIPLETE  ELECTRIC  LIGHT 

AND  POWER  PliAIVTS. 

MTNINO   AXD   SPECIAL   MACHINERY. 
M.\Ni-pAi:T[JREBS"  AGENT. 


Best  and  Cheapest. 

Reqaiits  Less  Battery. 

MADE  BY 

Walter  Hay  Mf|.  Co., 

18  30  "W,  Randolph  Street, 
CHICAGO. 


SYNOVIAL  DYNAMO  OIL 

Second  to  None.  Free  from  Gum  or  Acids. 


By  relllterlDg  can  be  ueed  continually. 
Write  for  Prices  and  Samples. 


Adopted  by  the  largest  E'ectric  Planis  of  the  West. 
S.  TAUSSIG.  Agent,  45  River  St.,  CHICAGO. 


J.C.TEMPLE, 

(F-  rmerly  of  STOUT,  MILLS  &  TEMPLE), 
DAVTO.\,  OHIO, 

HfMicaMlecliaiiicalEDpeer 

Itiiprcv^meiit  of  Water  Powers,  ArraDt'ement 
of  Power  I'lant",  bhaf ting,  etc-,  for  Electric  Power 
and  Lieht.    CONSTRUCriQN  SUPERINTENDED. 


IF  YOU  HAVE  A  BATTERY. 

Gravity  or  Lecianche,  nee  the  Delany  Battery 
Strip.  It  prevente  ealte  from  creepinp,  iieepe 
batteries  and  shelves  clean,  preven'e  local  action, 
and  prolonea  life  of  battery.  WARRANTED. 
Pe  idoz.,  Gravity,  60c;  Lecianche,  .'jOc. 

PATRICK  B.  DELANY, 

Soatli  Oranee,  N.  J. 


"MAGNETIC  VANE" 


^  Voltmeters 

For  Central    Stations,    Isolated  Plants 
and  Marine  Installations. 

Correfpondence  Solicited.   S^nd   for   Illustrated  C.ita- 
logueof  Electrical  Test  Instruments,  1  08 

QUEEN  £  CO.,  PHILADELPHIA. 


ROOT'S  Water-tube  Boiler. 


SAFE.      ECONOMICAL.      DURABLE 

AN  EXCELLENT 

Electric  Plant  Boiler. 

Aopti'd  by  tiMi  Electric  Light  Companies  of 
Detroit,  Si.  Paul,  Ccliiiiit>iiP,  ("liiclnnati, 
Loulevllle,  .Tnrei'V  City,  and  u  ureat  many 
othern;  also  by  IIkj  ArmlnL^tan  &  Slme  Bn- 
Klne  Co.,  Providence,  It  1.;  tlie  Lynn  Belt 
Lino  Street  Ity  Co..  L>nn.  M*ee.,  aiirl  the 
TliomBon-lIoiiHton  EtettrlcCo.,  Lynn,  Mass. 

Abendroth&RootMfg.Co. 

28  Cliff  St ,  New  York. 

BUANCIIUS:    ll.mloii,  I'hllriilnl|ilil»    Nbw 
Orleans,  Dullae,  llocbestur.  OluclDuaU  and 
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Established  in  1861. 


E.  BT^GGOT. 

WHOLESALE  AND  RETAIL  DEALER  IN 

ELECTROLIERS, 

COMBINATION 

GAS  AHD  ILECTHIC 

FIXTURES. 

ELECTRIC  AND  GAS  GLOBES, 
SHADES,  Etc.,  Etc., 

171  E.  ADAMS  STREET, 
CHICAGO. 

BBAHCH  STORE 

2134  Michigan  Avenue. 

EDISON  LAMPS  REDUCED  TO  44  GTS. 

16  CANDLE  POWER  LAMPS. 

Lota  of  25  to  150  44  cents  each. 

Lots  of  150  to  500 42  cents  each. 

Lots  of  500 40  cents  each. 

Other  sizes  In  proportion.     All  sizes  in  stock,  with  bases 

to  fit  any  make  of  lamps  or  sockets. 

Full  Line  OKOSITE  WIRES  in  Stock.    Safest  and  best  tvire  made. 

Full  Line  of  Edison  Sockets  and  Appliances, 

STANDARD  ELECTRICAL  WORKS,  '='"S111,""'' 


ELECTRICAL 
BOOKS. 

Send  For  Kew  and  Complete  Catalogue. 

Electrician  Publishing 
Company, 

6  Lakeside  Building,    -     CHICAGO. 


lURE  ALUMINUM 

IN 

Castings,  Ingots,  Sheets,  Rods, 
and  Wire. 

ALUMINUM  BRONZE 


Castings,  Ingots,  Sheets,  Rods  and  Wire. 

SEND  FOR  PKICES. 


THE  CLEVELAND  ALUMINUM  CO., 

Mwater Building,  CLEVELAND,  O 


LATTICED  ANGLE  IRON  POLES 


HIANlTVACTrKEW  BY  THE 


WISCONSIN  BRIDGE  ^  IRON  CO. 

MILWAUKEE,    WIS. 


Strongest  and  cheapest  Iron  Pole  made.     In  use  in  St.  Paul,  Indianapolis, 
Milwaukee,  Elgin,  Springfield,  and  many  other  cities. 


ANCiil.K  IRON  BItACKBTtii  AND  AI.I.1  OTHBB  IBON  n'OBK  FOR 
KLKCTKIC  KAII..WAY»4  AMD  BlIII>»IN6t«  A  SI'K<;iAl,TY. 


Stiiwell's  Patent  Live  Steam-Feed  Water  Purifier. 


Removes  all  Impurities. 

Entirely   prevents   SCALE    in   Steam 
Boilers.    Catalogue  on  application. 

STILWELL&BIERGEMF6.C0., 

DAYTON,  OHIO. 


CHICAGO  ELECTRIC  MFG.  CO., 

73  IF.  Jackson  St. f<^hicaffo.       J.  D.  Clagliom,  Slffr, 

Makers  of  all  kinds  of  ELECTRICAL  APPARATUS. 
FINE  INSTRUMENT  REPAIRS.       DEVELOPMENT  OF  NEW  INVENTIONS. 

Talcanite  Insnlatlngr  Uaterial  In  Sheets,  Bods,  Tabes,  CUTTOOBDEB. 


EMPIRE  CHINA  WORKS, 

144  to  156  Green  St.,  Green  Point,  BrooBp,  E,  D.,  N.  Y. 
HARD  PORCELAIN   ELECTRICAL  SUPPLIES, 

INCLUDING 

Switch  Bases.  Cat-Oat  Boxes,  Cleats.  Circuit  Breakers, 
Bashinss,  Koobs  and  other  Insalators. 

The  body  of  our  goods  is  made  non-conductive.    Our  ware  la  themoBt 

dense  and  ie  conBequently  the  moet  non-absorbent  that  can  be  prodnced, 

being  theTRUB  BARD  POaCELAlN. 

To  "Strangers  Within  Our  Gates." 

You  surely  will  not  leave  the  city  witkout  seeing  the  new  Chamber  of  Commerce 
Building?  No  we  thought  not.  Well,  when  jou  irop  in,  don't  stand  down  in  the 
rotunda  and  look  up,  but  come  up  on  the  10th  floor  and  look  dmon.  It's  easier  and 
gives  you  a  much  better  view  of  this  grand  building.  When  you  get  tired  of  looking 
around  please  call  in  at  1017  and  see  us  awhile.  We  would  like  to  know  you,  also 
where  you  live  and  do  business.  We  keep  these  things  for  future  reference.  We  have 
a  line  of  Electrical  Goods  that  we  are  trying  to  sell,  —  but  we'll  tell  you  all  about  these 
goods  when  you  call. 

NORTHWESTERN  ELECTRICAL  SPECIALTY  COMPANY, 

GEO.  L.  KIRKHAM,  Manaaer. 1017  Chamber  of  Comroerce.  Chicago 

KARTAVERT 

THE  BEST  SUBSTITUTE  FOR  HARD  RUBBER. 

A  HARD  AND  FLEXIBLE   FIBER. 

IN  SHEETS,   RODS  and  TUBING.     FOR  ALL  ELECTRICAL  PURPOSES  WHERE 
PERFECT  INSULATION  IS  DESIRED.     PATENT  INSULATING  CLEATS. 

The-  KartaYGrt  -  Manufacturing  -  Do^ 


stl"jl" 


-ALL  LEATHER 
'NOIRONRnDORHiNGE.QLDSTl'LE 
LEATHER  LINKAND  IRON  ROD  BELT, 
-  ANO  ROPETRANSMIbSION  SUPERSEOta 


YOUR  POWER. 
YOUR  BELTS. 
YOUR  MONEY. 

BY  COVERING  YOUR  PULLEVS  WITH 

SHULTZ  PATENT 

LEATHER  PULLEY  COVERING 


RAWHIDE. 

E  ONIV  PERFtCT  E 

MADE. NO  SLIPPING 

t  LOST  ^ 


TIT?  A-vntnre.  (  ^^^  Summer  St.,  Boston,  Maes.;  "-WS  Pearl  St.,  New  York  City. 
^"^"^"^^•1ia9N.  Third  St.,  Philadelphia,  Pa.;  CO  W.  Monroe  St.  (Jhlcaeo. 


A^HlDEiAPElEATriER- 

Picker  Leather- 
St  Louis,  Mo. 


Heisler  System  Lonb  Distance  Series 

INCANDESCENT   ELECTRIC   LIGHTING. 


UNEQUALED  FOR  DISTRIBUTION  OVER  WIDE  AREAS. 


"Awarded  the  Highest  Distinction,  a  Gold  Medal,  by  the  International  Jury 
at  the  Universal  Exposition,  Paris,  1889." 


Specially  adapted  for  Street,  Commercial,  and  General  Illumination  from  Central  Stations.  Plant  may  be  located 
where  power  can  be  secured  cheapest,  even  It  miles  distant  from  the  Lighting  Station.  Safety,  Reliability,  and  Financial 
Success,  fully  demonstrated.     Plan  of  Wiring  the  Simplest.  Cheapest  and  most  Efflcient.    Strictly  .Series.    Noted  for  the 

,  -       ••;      Brilliancy  and  Beauty  of  the  Light.  Lamps  10  to  100  Candle  Power;  Long  Life  without  Blackening.  Greatest  Production  of 

'■-JmBi''      Candle  Power  per  Horse  Power.     Dynamo  Self  Contained  and  Perfectly  Automatic. 


MF.NM   FOB   OlKGUIiAK. 


COKKKtHFONUKNCB   HOIilCITKU. 


HEISIiER  XSIaZSCTRIC  IiIGRT  CO., 


DREXEL  BUILDING. 


PHILADELPHIA,  PA. 
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xVi! 


VICTOR  TURBINE  WATER  WHEEL 

The  attention  of  ELECTRIC  COMPANIES  is  called  to  this  CELE- 
BRATED WATER  "WHEEE  as  particularly  adapted  to  their  use, 
on  account  of  its  remarkably  steady  motion,  liicrli  Speed 
and  creat  Efficiency,  and  lar^e  Capacity,  for  its  diameter^ 
being  double  the  Po^ver  of  most  wheels  of  same  diameter.  It  is  used  by  a 
number  of  the  leading  electric  companies  with  great  satisfaction.  In  the  econom- 
ical use  of  water  it  is  without  an  an  equal,  producmg  the  highest  per  cent,  of  uso' 
ful  effect  guaranteed. 

S>:%D  FOB  CATALOGUE  AND  PARTICULARS. 

Our  Horizontal  "Victor"  is  highly  recommended,  as  no  geaiZ  are  required, 
and  it  can  be  belted  directly  to  dynamo. 

The  accompanying  engraving  represents  a  pair  of  12-inch  VDCTOK 
TURBINE!**  arranged  on  a  horizontal  shaft  with  Cast-iron  Flume  Draft 
Tubes.  End  Bearings  for  Shaft,  and  Driving  Pulleys  complete,  all  mounted  upon 
a  substantial  cast-iron  bed  plate.  The  entire  arrangement  is  very  complete  and 
strictly  first-class  in  every  particular.  We  are  now  prepared  lo  furnish  Victor 
Turbines,  either  single  or  in  pairs  on  horizontal  shafts,  and  where  the  situation 
admits  of  their  use.  we  recommend  them. 

STILWELL  &  BIERCE  MFG.  CO.,  •  DAYTON,  OHIO. 


CARBON  CO 


MAKERS  o^  HIGH-GRADE 


CowlbsPiireAlmlto 

$1.25perpound.  Quality  guaranteed  equal 
to  any  on  the  market. 

MANnrACTUKED  BT 

THE  COWLES  ELECTRIC 

Smelting  &  Aluminum  Co. 

I,OCK.POBT,  K.  T. 

Also  manufacturers  of  Cowlf  s  Aluminum 
Bronze,  Cowles  Aluminum  Brass,  Cowles 
Silver  Bronze,  Cowles  Silicon  Bronze, 
Cowles  Aluminum  Iron  Ingots  and  Cast- 
ings.   Correspondence  Solicited. 


HARRISON  CONVEYOR 

FOR  HANDLING 

Grain,  Coal,  Tan  Bark,  Seeds,  Etc. 

Will  convey  all  binds  of  trrain  without  mixinp. 
Will  curry  two  differeiii  kinds  of  material  in  op- 
posite directions  ai  ibe  same  time. 
Will  convey  One  Hundred  and  Fifty  Tone  of  Coal 

Per  hour.  Made  of  U'ron^.lt  Iron  and  Steel.  Send  for 
llua.Caial.E-     BOKDKX  A  SELr.ECK.CO., 
48  a.Dd  &0  Lnbe  Nr..  chlcairo.  111. 


Yon  make  a  mistake  if  you  don't  bny  Electrical 

Supplies  from  F.  &  F.,  Cleveland,  Ohio. 

t^end  for 

the  latest 

"liist  of  Bargains 

for  Bell  HaDgers" 

and  "rock  bottom  prices"  on 

Medical  Batteries. 

VFb  undersell  all. 

Addreea 

Fletcher  &  Fletcher  Electric  Co.,  Cleveland,  O. 

Mention  this  paper  if  you  want  bottom  prices. 


WM.  a.  TTmiTEIB, 


J.  LESTER  WGODBRIBGE. 


ITVOODBRIDGX:  &  TURNER^ 

Electrical  Engineers  and  Contractors. 

COaiPIiETB  E<^UIPa[EBiT  OF   ELECTRIC  KAIfiAVAYl^. 

Steam  Plants  tor  Electric  Light  and  Power.  Arc  and  Incandescent  Lights  Installed. 

Designs  and  Estimates  Submitted. 

4*7    Tlxrxoe    ^xi.lXcHxxs»    ^Tott^    TTorlac. 


FOR  SAIaZS. 


OnelS-light  50  volt  Dynamo 
One  25-light  50  Tolt  Dynamo 
One  50-light  50  TOlt  Dynamo 
One75-Iiglit  llOTolt  Dynamo 
One  lOO-light  110  volt  Dynamo 
One  1 50-light  110  volt  Dynamo 
Including  Lamps  and  Holders. 


I.  W.  COLBURN  &  CO.. 

FITCHBURC,  MASS. 


^xiXy   AXaxxufAottxrex-s    of  I=»ia.re    CJo-p-p&r-  TexxxxsereoL  fox- 

Brush  Copper,  Cominutator  Bars,  Copper  Wire,  Gear  Pinions,  Trolley  Wheels,  Bearings. 


General  Offloe  and  Factory,  NORTH  EAST,  PA. 
Fastem  Sslea  Offloe,  35  Broadway.  VEW  TORK. 


Western  Sales  Agents, 
American  RaUway  Eqaipment  Co., Pboenis  BIdg,,  CHICAGO,  lIiL. 


LIGHT 


NO  LIGHT  EQUAL  TO  DAYLIGHT. 

ITezt  to  that,  however,  is  the  SOFT 
WHITE  Lifht  of  the 

SUNBEAM. 

IT  HAS  NO  EQUAL. 

Give  us  the  Voltage  and   Base   wanted,   and  we  will  send  you  Sample  Lamps 

Free  of  Expense. 

The  Sunbeam  Incandescent  Lamp  Compani, 


xvlil 
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C.  &  C.  ELECTRIC  MOTORS. 


The  only  motors  in  which  the  mag- 
netic circuit  forms  a  perfect  circle 
around  the  center  of  the  armature 
shaft,  thus  making  the  most  compact 
and  efficient  form  of  machine  that 
can  possibly  be  devised. 


One-eighth  H.  P.  to  fifty  H.  P.  in  stock. 
Over  10,000  lllotora  in  actual  operation. 


X^.^IKr    OXTT^PITS. 


Electric  Blowers  for  Ship  Ventilation. 


Motors  for  Hoist  and 

Mining  Tramways. 


Ec|uipmentot  Machine  Shops,  Print'* 
ing  Offices,  Factories  and  Entire 
Buildings  with  Electric  Power. 


SEW  ENGLAHD  OFFICE,  63  Oliver  St.,  BOSTON.     PHILJDELPBIA  OFFICE,  38  S.  Fonrtli  St.     CHICAGO  OFHCE,  Phoenix  Bnllding. 

402  AND  404  GREENWICH  ST., 


C.  &  C.  ELECTRIC  MOTOR  CO.. 


The  New  American  Turbine  Water  Wheel. 

PAKTIOUIAELY  ADAPTED  TO  DEITOJa 

ELECTRIC  LIGHT  AND  POWER  STATIONS, 

On  account  of  its  high  efficiency  at  all  stages  of  gate,  steadiness  of  motion  and 
easy  woAing  gate,  the  constraction  of  which  makes  it  the  most  sensi- 
tive to  the  action  of  a  governor  of  any  wheel  on  the  market. 


crun    Cnp    PATAinniP  I  lustrating  various  styles  of  setting 


on  both  vertical  and  horizontal  shaft. 


THE  DAYTON  GLOBE  IRON  WORKS  CO., 


SUCCESSORS  TO 

STOUT,  ]niI.l,S  &  TEMPIiE, 


DAYTON,  O. 


ST.  LOUIS  ELECTRICAL  SUPPLY  CO., 


403  NORTH  EIGHTH  STREET, 


ST.  LOUIS,  MO. 


Habirshaw,  Safety,  and  E.  E.  Wires;  Poles,  Cross-Arms,  Pins,  Brackets  and  Insulators., 
Electric  Railway  and  Electric  Lighting  Supplies  of  all  descriptions. 


Subscribe  for  the  Western  Electrician. 


ELECTRIC         '*^-  Mclaughlin. 

R&ll  WAY  '■^^^^^s'  Experience. 

t  I P  U  T  ^  Pioneer  in  the  Baslnees. 

DAU/CD  Repairs  and  PariB  for  all 
AND  h»UWtR.         "^         SjstemB. 


48,  50  and  S«  NOBTH  CJLINTON  ST., 

CHICAGO.  ILL. 


H.H.HIPWELLMFG.CO. 


Manufacturers  of 


Electric  Specialties  of  Every  Variety. 

TOOLS,  DIES,  ETC., 

203,  m  &  200  RobiDsoD  St.,  ALIEGHAM,  PA. 


SPEAKING  TUBES  AND  WHISTLES. 

Oral,  Electric,  Pneumatic  and  Mechanical 

ANNUNCIATORS  »<'  BELLS. 

rviil.  I.INE  Ai.WAY(«  IN  I^TOCK. 


W.  R.  OSTRANDER  &  CO., 

2 1 ,  23  and  25  Ann  St.,  New  York. 

Factory,   M61   and    14U3  DeKalb  Ave.,  Brooklyn,   N.  Y. 
IS^'Send  for  New  Cataloouk,  out  AugaBt  1. 


ELECTRIC 
LIGHT 

SUPPLIES. 


The  Empire  City  Electric  Co., 

15  and   17  DEY  ST.,  NEW  YORK. 


FACTORIES:   WATERBURY,   CONN. 


aiANlIFACTCKKKH    Of 


BARZ:  AND  IMSUIaATZSD  ITITIRZ:. 

Underwriters'  Copper  Electric  Light  Line  Wire,  handsomely  finished,  highest  conductivity.     Copper  Magnet  Wire,  Flexible  Silk,  Cotton  and  Worsted  Cords 
for  Incandescent  Lighting.     Round  and  Flat  Copper  Bars  for  Station  Work.     Insulated  Iron  Pressure  Wire. 

PATp[T     K.  K.     k-JNE  WlM 

For  Electric  Light,  Electric  Railways,  Motors,  Telegraph  and  Telephone  Use. 

AGENTS  FOR  THE  WASHINGTON  CARBON  CO.,  CARBONS  FOR  ARC  LICHTINC. 

THOS.  L.  SCOVILL,  New  York  Agent, 

26  PARK  PLACE,  NEW  YORK. 
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THE  EVANS  SYSTEM  lf  DRIVING  DYNAMOS. 


Hundreds  of  sets  of  Cones  in  use,  and  thousands  of  h.  p.  being  transmitted  to  dynamos  by  our  system  of 
friction.  For  information  in  regard  to  Speed  Cones  send  for  catalogue  "T,"  and  for  particulars  of  our 
system  of  Driving  Dynamos  send  for  catalogue  "B."    Address, 

m  EVANS  FRICTION  CONE  CO.,  85  Water  St.,  BOSTON. 


THE  STANDARD  CARDON  CO., 


CLEVELAND, 
OHIO. 

manufacturers  of  Electric  Light  Carbons  and 'Battery  IWateriaL 


FRANKLIH  S.  CARTER. 

CHAS.  M.  WILKINS.         J-TBADIN6A8 

E.  WARD  WILKINS 


1-  PARTRICK  &  CARTER  CO., 


MANUFACTURERS  OF  ALI.  KINDS  OF 


Send  your  business  card  and  get  our  Catalogue  and  Trade 

Discount  Sheet ^  then  you  will  see  what  we  maTce^ 

and  how  low  we  sell  our  goods. 

125  SOUTH  SECOND  STREET,        .        .        PHILADELPHIA,  PA. 


m 


^.-^ 


1>     I 


J 


viygy-^ 


CABLES  OF  ALL  KINDS. 

UNDERGROUND  CONDUCTORS. 

LEAD  COVERED  TELEPHONE  CABLES. 

WEATHERPROOF  AND  UNDERWRITERS'  LINE  WIRE. 

COPPER  AND  BRONZE  TROLLEY  WIRE. 

MAGNET  WIRE. 


MANUFACTURED  BY- 


JOHN  A.  ROEBLING'S  SONS  CO., 

Warebonse,  171  and  173  Lake  St.,  Chicago,  III. 


tx 
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OBSERVE 


INSULATED 


p} 


TeLEPMONE^y^ 
^       TelEQB  APH , 


XheOKONlTEwirej  are  endoijed  and  recommended  by  tKe  mojt 
eminent  Electrical,  dvii  and  Mininj^  EnjiineeG  oft^eUnited/tatej 
and  Fbreif  n  (^untrie/,  and  jtand  unrivalled  for  their  H^Jx  in- 
jolatin^  qualitiej,  durability  and  extreme  tov^hnef^. 

/'HNSIPE  mmm  of  BUILDINC^  and 

(jeneral  {Railroad  an(l/\mirip  purpojg. 

THEY  HAVE  NO  EQUAL 

CAHPEE  Aerial  WiRE5^ 
J\kn^ion  pRoTEcnwG  tape-, 

OKOHITE  TAPE-. 

'    /Adnufacfufe^  jokly  in  tK.^ 


INTERNATIONAL 


rCAZMovEjonc>^„j,,,„|p,,„,y 


13  PARK  Row 
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IMMENSE   STOCK!! 
BOTTOM    PRICES!! 


Electrical  Supplies 


■OF  ALL  KINDS. 


THOMSON-HOUSTON 


403    cfc    40S    SI^ILiESTir    JST? 


OUR    POI^ICIT: 


First  Glass  Goods,  Small  Margins  and  Quick  Oelivery. 

Grimshaw  White  Core, 
Holmes,  Booth  &  Hayden's  'K.  K." 
Underwriters'  Line  Wire  &  Magnet  Wires. 


FULL  LINE  OF  PORCELAIN  GOODS. 


'ELECTRIC  BLOCKS  siblTy^sSet  ST.  PADL,  MINN. 
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THE  BUTLER  HARD  RUBBER  CO., 


3S  nX/Ioroor  Stroot,   IXTe-w 

-POSSESS  STIPEBIOR  ADTANTACrBS  I\  TSE  MANUFACTURE  OP 


Especially  in  articles  adapted  to  electrical  industries,  having  obtained  the  soletHght  to  manufacture  HARD 
Bl/BBEIC  under  the  valuable  Patents  granted  to  WILLIAM  KIEL, 

All  operations  of  satving,  cutting ,  turning  and  polishing  our  new  standards  of 

O  U  p  p  ^T  D  ^\  ^\  A  M  ^\  ^r  11  R  I  M  ^^  can  be  performed  with  a  larg-e  reduction  in  the  -wear  and  tear  of  tools,  and  considerable  saving  of  labor. 
*»  ■  ■  *•  *"  ■  J  ■*  ^^  *^  ^*  ■  *  "^  ■  **  ■"*  ■  ■■  ^^  Our  new  standards  are  of  a  richer  black  throughout,  not  subject  to  chang-e  in  color,  are  tougher  and 
more  flexible,  do  not  become  brittle  with  age,  and  have  been  tested  and  approved  by  the  leading  electrical  companies  of  the  United  States.  In  addition  to  these  ad- 
vantages, w^e  also  offer  advantages  in  prices. 

THE  KIEL'S  PATENT  HARD  RUBBER  CELLS  FOR  STORAGE  AND  PRIMARY  BATTERIES 

still  Temam  the  most  satisfactory   and    cheapest  in   the  market,  uneqiialed    for    strength,   durability,  insolation  and    resistance    to   acids. 

HARD  RUBBER  GOODS  OF  EVERY  DESCRIPTION  MANUFACTURED. 

Correspondence  solicited  from  all  manufacturers  and  dealers  in  electrical  machinery  and  supplies. 

FOR  SAIiB  BT  THE  CENTBAXiEIiECTICIC  CO.,  CHICAGO. 


Our  Catalogue  of  Hotel  Annunciators,  Bells,  Pushes,  and 
other  house  goods  for  1891  is  now  ready  for  distribution.  We 
shall  take  pleasure  in  mailing  a  copy  of  it  to  all  dealers  in 
Electrical  Supplies,  upon  receipt  of  business  card  giving  address. 

WESTERN  ELECTRIC  COMPANY, 

CHICAGO  and  NEW  ITORK. 


THE  ELEKTRON  MFG.  CO., 

79  and  81   Washington  Street,  Brooklyn,  N.  Y. 


-MAHrrFACTUKERS    OF- 


Perret  Electric  MotorsiDpmos 

LAMINATED  FIELD  MAGNETS,  HIGH  EFFICIENCY, 

LOW  SPEED,  FULL  POWER. 

uli^'^^  \     Motors  of  any  size  for  any  purpose.  Factories  equipped  throughout  with  Electric  Power, 

^^_jS    X  Isolated   Plants  for  Incandescent   Electric  Lighting, 

SELijiisra-  j^a-EnsTTS: — 

BALTIMORE.  IWD.,  Huntington,  How  &  Pitcher,  306  West  Fayetle  St. 
'         '--  W4SHINGT0N.  D,  C,  J.  U.  Burkett&  Co.,  1409  N.  Y.  Ave,  ST.  PAUL,  MINN.,  F.  J,  Renz.  327  IHinnesota  St. 

Perretaoil  ",  Motor,  SpcedTiM.  wdghtl.. 300 lbs.       NEW  ORLEANS,  LA.,  George  Baquie,  140  Gravier  St,  PHILADELPHIA,  PA,,  Cleverly  Electrical  Works.  1018  Chestnut  St, 

JOHN  STEPHENSOIM  CO., 


LIlvdIITED, 


STREET    CARS 


-FOR- 


ELECTRIC  MOTORS. 


CARS    ADAPTED   TO    ALL   SYSTEMS. 
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^ON/^ 


TRADE  MAEJC 


Okonite  and  Candee 
Okonite  and  Manson 


(FACSIMILE)  W.  U.  TELEGBAM. 

To   SOUTHERN  ELECTRICAL  SUPPLY   CO. 

823-  Locust   St.-    St.    Louis,    Mo. 
Ship   by   express   nine    thousand    feet   two  naught 
Okonite   feeder    wire   at  once. 

Dallas    Cons.    Trac. 
LARGE  STOCK  OF  ELECTRIC  LIGHT  SUPPLIES. 


Barnes'   Patent 

m\m  mm 

20to  32  inch  swing-,  with  both 
worm  and  lever  feed,  self  feed 
and  back-geared. 

Barnes'  Patent 
E]SGI^"E    LATHE, 

15  inch  swin^,  6  foot  or  8  foot 
bed.  These  machines  are  made 
a  specialty  in  our  factory. 

They  have  advantages  not 
found  in  other  machines  in 
thi^  ]ine.  It  will  pay  parties 
desiring  to  purchase  or  know 
more  about  these  machines  to 
Sfcnd  for  full  description  and 
prices  to  W.  F.  &.  JOHN 
BARNES  CO.,  Rockford, 
IIJ.,  Address  Xo.76lRubyst. 


THE  BARNES  WATER  EMERY 
Tool  Grinder. 

It  has  no  pumps.  No 
valves.  No  piping- to 
supply  it  with  w;iter. 
It  has  nothing  to  get 
out  of  order,  is  always 
readv  for  use.  It  is 
as  easily  managed  as 
a  grindstone  and  will 
give  vastly  better  re- 
sults. 

Sold  subject  to  .Tp- 
proval.  Send  for  full 
description  and  price. 

W.  F.  &  John   Barnes  Co.,  Rockford,  III., 

Address  No.  76l  Ruby  Street. 


R'y   Co. 

Prompt  Shipments. 


bnaorsed  by  all  users  as  the 
BEST  DYNAMO  OILER  IN  THE  MARKET 

IGHTFEEi) 
OIL  cop 


Shows  Oil 
Cutoff 
while 

machinery 
stops. 


UNIQUE    Ca/J   be  instantly'  ZASILY  REG- 
ANCE.     at  wii/ of  operator        -j-q  fill. 

MANL'KAfTt'llKD   ONLY    KV 

THE  WM.  POWELL  CO.,  CINCINNATI,  0, 


DRY  STEAM 


rUHNEHBDBT 


SEPAEATOE, 


The  Pond  Separator  is 
guaranteed  to  relieve  the 
Bteam  of  all  entrain  fd 
water,  and  return  this 
water  to  the  Boiler,  thoe 
effecting  a  large  saving  in 
fael. 


SEND  FOR  CIRCULAR. 


wyo. 


ST.  LOUIS,  CHICAGO 

KANSAS  CITY.     OMAHA, 
DALLAS,  SEATTLE. 


Ball  AUTOMATIC 

THEBALL^fR'.^%'A° 


IAI_    -l/V^     WORKMANSHIP 

or  the:  eest. 
BECK    AUTOMATIC    ENGINE. 


3^     Taylor  Mf'g  Co.   Chambersburg.Pa.      ^^ 
''^  Complete  Steam  Plants  a  Specialty'^ 


W.  N.  HOBART.  President. 
J.  C.  HOBART,  Secretary. 


L.  O.  Maddux,  Vice-President  and  Treasurer. 
J.  H.  ElCKERSHOFF,  Superintendent. 


THE  TRIUMPH 

H 


T 

R 

I 

U 


P 
H 


ii  I  ^ 


ECONOMY, 
SIMPLICITY, 
DURABILITY, 
SILENCE. 


IS  to  m-mii  mil  compound  m  nmm 


MOST  PERFECT  RE&ULATION  EYER  OBTAINED. 


No  Small  Parts  Requiring  Repairs. 

No  Eccentrics.     No  Stuffing  Boxes.     No  Piston 

Rods.    Internal  Friction  a  Minimum. 

All  Parts  Interchangeable. 

The  engine  is  perfectly  balanced  and  self  contained ;  all  wearing  surfaces  are  ex- 
ceptionally large,  making  it  the  most  perfect  high  speed  engine  built. 


THE  TRIUMPH  COMPOUND  ENGINE  CO., 

211,  213,  215  and  217  W.  2d  St.,  CINCINNATI,  O. 

FRASER  &  CHALMERS.  Agents.  Salt  Lake  City.  Utah.   Helena,  Mont.         WBITG  FOE  CiTALOGDE. 


POND 


ENGINEERING  CO., 

ST.  LOUIS,  CHICAGO, 

KANSAS  CITY, 

OMAHA,  DALLAS,  TEX., 

SEATTLE,  WASH. 

ENGINES,  BOILERS,  ETC.,  FOR  DRIVING  DYNAMOS. 

COMPLETE  STEAM  PLANTS  CONTRACTED  FOR. 

ERECTED  READY  FOR  SERVICE. 

SPECIALTIES:— Armlngton  &  Sims  EnfilneB,  Steel  BollerB,  Standard  Rocklnp  and  Sheffield 
Gratee,  Lowe  Healer,  HoppeB  Purlfl.?r,  Pond  Separator,  Dlake  Pump,  Korting  Injector,  Etc. 

Send  to  the  Nearest  Offloe  for  Latest  Catalogue. 


THE  CONNECTICUT  MOTOR  CO 


OFFICE  AND  WORKS: 

PLANTSVILLE,  -  -  CONN. 


CONSTANT    POTENTIAL 

Electric  Motors  and  Generators 

1-2    TO    SO    HORS.B    FOTATKR. 
FIRST- CLASS  M'OltK^UANSIlII'  ANIt  IlKrill  I'-.FKICIKNCY. 


NEW  YORK,   127  Flllh  •«• 
HARTFORD,  14  Stale  81. 


PHILADELPHIA,  112  South  Fourth  St. 
CHICAGO,  302  Insurance  Exchange  Building. 

COIiKBHPONDKNCE  SOLICITED  WITU  CKNTUAL  STATIONS  AND  INDIVIDUAL  USEH8, 


BOSTON.  32  Oliver  SL 
ST.  LOUIS.  823  Looual  SI. 
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A  MARYELOySINNOYATIOH 

THE  THOMSON-HOUSTON  ELECTRIC  COMPANY 

Has  Revolutionized  the  Electrical  Equipment  of  Street  Railways. 


The    laterinediate    Shaft,   Pinion   and 
Gear  have  been  discarded. 


The  Armature  Pinion  and  Axle  Qear 
are  now  enclosed  in  a  dust-proof 
case  filled  with  oil. 


Seducing  to  a  minimum  the  cost  for 
repairs  and  absolutely  eliminating 
the  objectionable  noises  Incident  to 
all  other  systems. 


The  Armature  speed  has  been  reduced 
from  1300  to  500  revolutions  per 
minute. 


The  Railway  Motor,  as  now  construct" 
ed,  comprises  less  than  a  dozen 
parts. 

The  construction  of  the  Armature 
avoids  the  possibility  of  a  burn-out, 
except  by  malicious  carelessness, 
and  when  damaged,  can  be  readily 
repaired  by  a  novice. 


Don't  make  a  mistake  by  contracting 
for  Railway  Equipment  before  see- 
ing or  understanding  this  marvel- 
ous machine. 


Prices  for  Repairs,  Parts  and  Supplies 
materially  reduced. 


Information,  Prices  and  Literature  fur- 
nished on  application. 


CHIOAQO  OFPICB : 

148  Michigan  Avenue. 


BOSTON  OFFICE: 

620  Atlantic  Avenue. 
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KNAPP  ELECTRICAL  WORKS 

GENERAL  WESTERN  AGENTS. 


PERKINS  ELEGTRIII  LAMP  GO. 

Lamps  To  Fit  Any  Socket,  Any  Candle  Power, 

Highest  Efficiency. 


GRIMSHAW  WHITE  CORE 

FOR  INSIDE  AND  UNDERGROUND  USE. 

GRIMSHAW  TAPE. 

Weatherproof  and  Bare  Wire. 

SUPPLIES. 


ELECTRIC  LIGHT, 

STREET  RAILWAY, 
TELEGRAPH  a ^ 
TELEPHONE 


OUR  mW  CATALOGUE  FOR  '91  JUST  OUT. 


54  &  56  FRANKLIN  STREET,     CHICAGO. 
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Socket  Hook. 


Bradner  Adjustable  Lamp 
Hanger. 


BUY  THE  BEST. 

For  ELECTRIC  LIGHT  CIRCUITS. 
For  POWER  CIRCUITS. 
For  RAILWAY  FEEDERS. 


Ig^Write  for  Quotations  and  Testimonials. 


SHIELD  BRAND 


has  an  unsurpassed  record,  and  should 

be  used  wherever  a  reliable  moistuie- 

proof  insulation  is  required. 


Bassett  Combination 


Portable   and   Bracket. 


/ 

/ 

-■-^ 

^ 

^ 

''\ 

^_ 

^ 

\ 

^^^_ 

Hr 

Porcelain 

Outdoor 

Insulator. 

Wirt  Arc  Lamp  Insulating 
Hook. 


\V&  AJA)< 

""Vfjattei?'' 


The  Ellis  Oil  FUter. 


Patented. 
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DOUBLE  CARBON  LAMPS 

Afford    the    Only    Reliable    and    Efficient    Means    for 


ALL  SIGHT  ELECTRIC  UGETING. 


All  other  devices  are  crude,  expensive,  and  unsatisfactory. 


TIE  wm  wm  mm 

Has  established  its  broad  foundation  patent  for  Double  Carbon  Arc  Lamps, 
No.  219,208,  having  won  /our  distinct  infringement  suits  in  the  United 
States  Courts,  two  of  them  on  final  hearing,  the  decisions  being  rendered  by 
Judges  Gresham,  Blodgett,  Brown  and  Ricks. 

The  public  is  warned  against  the  use   of  infringing   lamps  or  any  crude 
substitute  for  the  Brush  invention. 


ARC  LIGHTING  APPARATUS, 

ELECTRIC  MOTORS  AND  GENERATORS, 

ALTERNATING  CURRENT  APPARATUS. 
INCANDESCENT  LIGHTING  MACHINES, 

CARBONS  FOR  ARC  LIGHTING, 
ETC,  ETC,  ETC. 

THE  BRUSH  ELECTRIC  CO., 
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FORT  WAYNE  ELECTRIC  CO.. 


A?v-A."5ri^E:,  xisrjD. 


MAafUFACTUKEBS    Or    THE 


Slattery  Induction  and  Wood  Arc  System 

: OlE^  ■    .. 

THE  MOST  PERFECT  OF  ANY. 

JE^CFT  Tefeiencea  as  to  the  merits  of  iheEe  systems,  inquire  of  the  local  com.p<inieB,  the  operators,  or  the  customers  in 
the  lar^^e  cities  of  this  country  'where  these  systems  are  now  being  used  almost  exclusively  afcer  other  systems  have  been 
^ried^and  thrown  out — Philadelphia,  New  Orleans,  Cincinnati,  St.  Louis,  Kansas  City,  Louisville,  Detroit,  etc. 

WE    MAKE   ALL   STANDARD   SIZES   OF 

INCANDESCENT  LAMPS  FOR  THE  ALTERNATING  SYSTEM, 

Also  Arc  lamps  of  Standard  Sizes,  2,000  c.  p.,  1,200  c.  p.  and  800  c,  p. 
Main  Office  and  Factory,   FORT  127iL7NE,  IITD. 


exi.^zio'oxa:  <=>:F:F*xoEiiSi 


NEW  YORK  I  15  Broadway. 

CHiCACO 185  Dearborn  Street. 

PHILADELPHIA 907  Filbert  Street. 

DALLAS,  TEXAS  McLeod  Building. 


PITTSBURGH,  PA 533  Wood  Street. 

SAN  FRANCISCO ■■'  35  New  Montgomery  Street. 

TORONTO,  CANADA                            138  King  Street,  W. 
BUFFALO 228  Pearl  Street. 


BAXTER 

IIIIWII MDTOIS, 

""  SLOW  SPEED. 

NO  INTERMEDIATE  GEARING. 

Gears  Run  in  Oil. 


EXAMINE  INTO  THE  MERITS  OF  THESE  MOTORS 

II    A  REDUCTION  IX  REPAIRS  IS 

WORTHY  OF  CONSIDERATION. 


COMPLETE  rC  EQUIPMENTS. 


SLOW 
SPEED 


STATIONARY  MOTORS 


For  ARC  and 

Incandescent  Circuits. 


,'«"'> .lO"  BALTIMORE,  HD. 


THE  SCHUYLER 


-STSTEiyr  o^' 


ARC  LIGHTING 


CONTAINS  THE  FOLLOWING  IMPORTANT  FEATURES. 


Instantaneous  and  Automatic  Regulation. 

Self-Lubricating  Boxes. 

Ventilated  Armature,  proof  against  a  burn-out. 

A  Pure  White  Steady  Light. 

M  SCHUYLER  ELECTRIC  CO., 

MIDDLETOWN,  CONN. 


$3  per  Annum. 


EVERY  SATURDAY. 


lO  cents  per  Copy. 
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In  all  Sizes,  for  any  Potential. 
Single,  Double  and  Treble  Pole 

SIMPLE,  CHEAP,  INDESTRUCTIBLE. 

COEBESPONDENCE   SOLICITED. 

C.  S.  VAN  NUIS, 

74  Cortlandl  Street,  New  York. 


ELECTRICITY  IS  LIFE. 

At  least  it  furnishes  a  livelihood  to  those 

Who  Know  a  Good  Thing,  and 

They  Are  the  Buyers  of  Our 

OBlEBRATfiD  IMMTRD  WIRi  Al  mm. 


The  Standard  Underdrodnd  Gadle  Cd.,"i:; 


CHICACH*. 


PITTSBi;jB«iH. 


fact  u  res  a 
perior  Line. 

KEW  YOBK. 


THE  HOLTZER-CABOT  ELECTRIC  CO., 

MANUFACTDEERS  OP  AND  DEALERS  IN  ' 

EVERYTHING   ELECTRIC  AL. 

«tBHD  FOB  S50-PA€iB  CATAftOaUE, 


111  Arch  Street, 


BOSTON,  MASS. 


SPECIAL  AGENCIES- '^  CLOVTER  &  HARRIS.  Dallos,  Texa«. 

/  Paul.Seilees  Elbctkical  Works.  San  Francisco,  Csl. 
A  full  line' of  oar  mannfacture  can  be  fonnd  at  our  Agenclee. 


ACNOLIA 
METAL. 


INDORSED  BY  THE  UNITED  STATES  AND  GERMAN  GOVERNMENTS. 


NEW  YORK  AND  BROOKLYN  BRIDGE,  Brooklyn,  Nov.  7,  1890. 

THE  MAGNOLIA  ANTI-FRICTION  METAL  CO.,  74  Cortlaiid  Street,  New  York  Olty. 

Gemtlemes:— Thiacertiflee  thit  we  have  had  your  metal  Iq  nee  about  six  months  on  ihe  crank 
pm  ot  a  fonr  hundred  and  fifty  horee  power  Wright  engine,  and  also  aa  packing  rines  on  toe  piston  rod 
ot  a  locomotive.    In  both  places  It  has  givan  entire  eauafactlon,  not  cauefng  the  least  trouble. 

yours  very  truly,  Q.  C.  MARTIN,  Chief  EDgioeer  and  Supt. 


EQUIPMENT 

COMPANY, 

73  Cortlandt  St.,  Kew  York  City. 

CONTRAOTOBS  FOR    • 

STEAM  AND  ELECTRIC  EQUIPMENT 

MATERIALS. 

Manufacturare'  Representatlvea. 

Underwood    Cotton    Ltather   Bel  tin?,    In:lurated 

Fibre  Pipe,  Englnci,  Boilers,  Pol  s.  Line 

Materlels.  Condiilts,  Etc  .  Etc. 


^leciricRailway  Specialty  fio. 

50  BROADWAY.  NEW  YORK. 

STREET  RAILWAY  SUPPLIES. 


PAGE  XXVI. 


Insulated  Wires  and  Cables. 

Th«  ackiion-leds^d  Standard  for  durable  and  liiKh  In- 
solation. Xts  mrrltfi  proved  by  a  record  of  over  quarter 
of  a  centunry.    Adapted  to  all  electrical  pnrpoNen. 

CELEBRATED  KERITE  TAPE  FOR  INSULATING  JOINTS, 


ALEXANDER,  BARNEY  ^  CHAPIN, 

20   CORTLANDT   ST.,    NEW   YORK. 

GENERAL  ELECTR ICAL  SUPPLIES. 


Aerial  Use, 
Subterranean  Use, 
Submarine  Use- 
Concealed  Wiring  In  all  Locations. 


r^vlr^*"^  V  \  electric  Light  and  Kower,  ALL.  SIZES 

Iv    ii^  if  .      >y  Teregraph  and  Telephone,  /p   w  Fncnaeri  Wires 

^^/?  I  \  }^  Railway  and  all  other  *-^°"  cncaaea  wires. 

\.j/KSy                Branches  ol  Signaling,  Concealed^ 

6E0R6E  B.  PRESGQTT,  Jr.,  6en.  Agt.,  16  Oey  St.,  New  York. 

'Western  Electric  Co.,  Chicago,  HI.,  Sole  Agents  for  the  West, 


THE  MOST 

POPULAR  LAMP 

IN  THE  MARKET 

A.B^C. 


WRITE  US 

FOR 

PRICES 

OF   ALL   GOODS. 


THE     ''CHAINIPION"     BATTX:B.ir 

Price,  with  Rod  Zinc,  $1.15  per  Cell,  with  Corrugated  Zinc,  $1.35  per  Cell. 
TH:E   Tia^JDE   -WILL    BE    I=E,OF£Siaiiir    E^ieOTECTEJD. 


Complnti^  *,>II  or  Ctianiulori 
ilKtlerir. 


'^iBMiiiiiiiiiiiiiiiii 

Curlioii  Rf'MprvoIr  nnd  <'<»v<t 
of  ('Imiiipldii   lltitlrry. 


•TheE.S.GREELEY&CO. 

5  AND  7  DEY  STRBBT,  NEW  YORK. 

Manufaclureri,  Importers  and  Dealers  in 

i  Eleclrical  Supplies 

5  OF  ALL  DESCRIPTION. 

I    Telegraph,  Telephone,  Electric  Light  and 
S  Power    Appliances,   Construction 

5  Tools  and  Line  Material. 


CfirrURBtuiJ  /Itir  or  Charoiilon 
Ifutterr. 


STANDARD 

ELECTRiCiKL   Measurement 

APPARATUS. 


WESTERN    ELECTRICIAN. 


March  2S,  iS 


Note  THE  Contrast!! 

INCANDESCENT   LIGHTS 


In  Central  Stations  July  1st,  1890. 

Tiiofflson-Eonston  System  only. 

Airegatfi  of  all  otlier  Systems. 

MO 

CONNEGTICOT, 

15,027 

2,600 

FLORIDA, 

500 

6,900 

GEORGIA, 

626 

31.950 


ip 


TOTAL 


P 


16,153 


Nearly  double  as  many  of  the  Thomson-Houston  System  as  of 


ALL   OTHERS    COMBINED 


The  figures  referring  to  "total  of  aU 
BystemB,"   taken  from  table  published  in 
August  number  of  "Electrical  Industries," 
for  year  1890,  are  of  undisputed  accuracy. 

Total  of  all 
systems. 

Thomson-Houston  System. 

Number. 

Percentage  to  total  of  all 
Systems. 

Connecticut,      -     - 
Florida,         -     -      -      - 
Georgia,       -     -     -     - 

37,477 
3, 1 00 
7,526 

• 

22,450 
2,600 
6,900 

60   per  cent. 
83^  per  cent. 
9 1  i  per  cent. 

THOMSON-HOUSTON  ELEGTHIG  GO. 


620  Atlantic  Avenue,  Boston,  Mass. 

Wall  and  Lloyd  Streets,  Atlanta,  Qa. 

116  Broadway,  New  York  City. 

16  First  Street,  San  FranclBco,  Cal. 

831  New  York  Life  Building,  Kansas  City,  Mo. 


148  Michigan  Avenue,  Chicago,  111. 
406  Sibley  Street,  St.  Paul,  Minn. 
216  West  Fourth  Street,  Cincinnati,  O. 
1110  Noble  Street,  Philadelphia,  Pa. 
1383  F  Street,  Washington,  D.  C. 
116  North  3d  Street,  St.  Louis,  Mo. 


March  28,  1S91 
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Accumulator  Co..  Tlie sxviii 

Abendroth&  Root  Mfg.  Co 
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American  Electrical  Works xv 

Automatic  Switch  Co x 
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Baxter  Electric  Motor  Co xxvm 

Bernstein  Electric  Co :: 
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Columbia  Incandescent  Lamp  Co .  vu 
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Cowles  Electric  Smelling  and 
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Crocker-Wheeler  Electnc  Motor 

Qq XV 

Crosby  Electric  Co ^^ 

Day's  Kerile  Insulation ;} 

Dayton  Globe  Iron  Works  Co.xvnl 

Detroit  Electrical  Works vlu 

Delany,  P.  B •     
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HoUzer-Cabot  Electric  Co ;1 

Hunt  Machine  Co., Rodney xiv 

flutton, Henry xyi 

Illinois  Electric  Material  Co xlv 
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Insulating  Co ;■-  ^'>  > 

Interior  Conduit  &InBulation  Co .  .xlv 

International  Okooite  Co xv 
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Kartavtrt  i\[fg.   Co xvi 

Knapp  Electrical  Works xxv 
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McLaughlin,  James xv,  xvi 
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Mason,  James  H xv 
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Monitor  Electric  Co x 
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Munsell  &O0.,  Eugene xv 

National  Carbon  Co. Iv 

National  Electric  Mfg.  Co xl 
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ialty Co XV 

NoyeMfg.  Co.,  Jno.  T xxili 

N.Y.  Belting  &  Packing  Co. ..  

Ostrander  &  Co.,  W.  K xv 
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Page  Belting  Co xvl 

Partrick  &  Carter  Co xlx 
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Queen   &  Co xv 

Roebllngs'  Sons  Co.,  Jno.  A six 

Sawyer-Man  Electric  Co xill 

Hchleren  &  Co.,  Chas.  A xlv 

Schuyler  Electric  Co Iv 

Hhawhan  Machine  Works xv 

ftliuItK  Belting  Co 

Southern  Electrical  Supply  Co.xxlil 


Standard  Electrical  Works xvl 

Standard  Underground  Cable  Co — i 

Standard  Carbon  Co xix 

Stanley  &  Hall xiv 

Standard  Faint  Co xlv 

Stanley  Electric  Mfg.  Co xx 

Star  Electrlx  Co x 

Stephenson  Co . ,  Jno xxii 

Stll well  &Bierce Mfg.  C) .  .xvi,  xvii 
St.  Louis  Electrical  Supply  Co..xvili 

Sunbeam  Incand.  Lamp  Co xvii 

Taussig.  S 

Taylor  Mfg.  Co xxili 

Temple,  J.  C svi 

Thomson-Houston  Electric  Co. 

Lighting  Ddpartment ,ii 

Thomson-Houston  Electric  Co., 

Railway  Department xxiv 

Triumph  Comp'd  Engine  Co. .  .xxiil 

Turner  Brass  Works xv 

Union  Hardware  Co xiv 

United  States  Electric  Lighting 

Co -xiii 

VanNuIs  C.  S i 

Wanted xv 

Western  Electric  Co xxil 

Westinghouse  Electric  and  Mfg. 

Co 

Weston    Electrical    Instrument 

Co xiv 

Wilson,  Rebenstock  &  Co xv 

Wisconsin  Bridge  &  Iron  Co. . . 

WoUensak,  J.  P iv 

Woodbridge  &  Turner xvii 


CLASSIFIED  LIST. 

Ancnmalators. 

Accumulator  Co.,  The. 
Brush  Electric  Co. 
Almutnam. 

Cowlefl  Electric  Smelting  &  Kefln- 

Ing  Co. 
Cleveland  Alomlnum  Co. 
Annnnoiators. 
Central  Electric  Co. 
Empire  City  Electric  Co. 
Fletcher  &  Fletcher  Electric  Co. 
GreatWeatern  Electric  Supply  Co. 
Greel'-y  &  Co.,  The  E.  S. 
Hay  JIfg.  Co..  Walter. 
Holtzer-C'abot  Electric  Co. 
Knapp  Electrical  Worke. 
Monitor  Electric  Co. 
Ostrander  &  Co.  W.  R., 
Partrick  &  Carter  Co. 
Standard  Electrical  Worba. 
Stanley  &  Hall. 
Western  Electric  Co. 
An tl- Friction  Metal. 
Magnolia  Anti-Friction  Metal  Co., 

The. 
Turner  Braas  Worba. 
Arc  Lamps. 
Bain  Electric  Mfg.  Co. 
iirueh  Electric  Co. 
Eaeton  Electric  Co- 
Electric  Conetructlon  &  Supply  Co. 
Fort  Wayne  Electric  Co. 
Hawbeye  Electric  Mfg.  Co. 
McLaughlin.  Jae. 
Moeher  Arc  Lamp  Co. 
Schuyler  Electric  Co. 
Thomaori-HoaBton  Electric  Co. 
Weetinphoaae  Electric  &  Mfg.  Co. 
Western  Electric  Co. 
Batteries. 
Bunnell  &  Co..  J.  B. 
Central  Electric  Co. 
Crosby  ElectiicCo. 
Electrical  Supply  Co.  .The. 
Fletcher  &  Fletcher  Kleclric  Co. 
Great  Western  Electric  Supply  Co. 
Leclanchtt  Battery  Co. 
Mason,  Jae.  H. 
Monitor  Electric  Co. 
Partrick  &  Carter  Co. 
Queen  &  Co. 

Southern  Electrical  Supply  Co. 
St.  Louis  Electrical  Supply  Co. 
Standard  Electncai  Worbe. 

Stanley  *  Hall. 

Western  Electric  Co. 
Battery  JarH. 

Butler  Hard  Rnbher  Co. 

CcDtral  Electric  Co. 

Electrical  Supply  Co.,  The. 

Holtzer-Caboi  Electric  Co. 

Partrlcb  &  Carter  Co. 

Q,ueeo  &  Co. 

Stanley  &  Hall. 

Weslero  Electric  Co. 
BpIIh,  Rlectrlc. 

Central  Electric  Co. 

Empire  Oltv  Electric  Co. 

Fletcher  &  Fletcher  Electric  Co. 

(ireat  Weetern  ElectrlcSuppIy  Co. 

Gref^ley  &  Co.,  Th-  E.  8. 

Hay  Mfii.  Oo.,\Vali..T. 

Kiiaitp  tClectrlcal  Works. 

Monitor  Electric  Co. 

NortliweBterri  Elect.  Specialty  Co. 

Ostraufier  &  Uo.,  W.  R. 

Pariricb  &  Carter  Co, 

Southern  Electrical  Supply  Co. 

St.  LotilB  Electrical  Supply  Co. 

Standard  Electrical  Worbrj. 

Stanley  &  Hull. 

WollenSftk,  .I.F. 

WeBterii  Electric  Co. 
BellH,  niaffneto. 

Central  Electric  Co. 

Empire  City  Electric  Co. 

Greeley  &  Co..  The  E.8. 

Holtzer  Cabot  Electric  Co. 

Knapp  Electrical  Works. 

Partrick  *.  Carter  Co. 

Standard  Electrical  Works. 

Stanley  &  riall. 

Hlar  Electrlx  Co. 

WeBtem  KlectrlcCo. 
Beltlns:. 

Evans  Friction  Cone  Co. 

Irenon   ('ha*.  L. 

N.  Y.  lleltlnE  &  Packing  Co. 

Page  Belting!  Co. 

Hchleron  &  Co.,  Chufl,  A, 

HhiilU  Uultlnif  Co. 


Boilers. 

Abendroth  &  Root  Mfg.  Co. 
Pond  Engineering  Co. 
BookH,  l<;lectrical. 

Electrician  Publishing  Co. 
Braider  Spoolers. 

Payne*  Co.,  Geo.  W. 
Bnrslar  Alarms. 

Central  Electric  Co. 
Electrical  Supply  Co.,  The. 
Empire  City  Electric  Co. 
Fletcher  *  Fletcher  Electric  Co. 
Great  Western  Electric  Supply  Co. 
Greeley  &  Co., The  E.  8. 
Holtair-Cabot  Electric  Co. 
Knapp  Electrical  Works. 
Monitor  Electric  Co. 
Oatrander  &  Co.,  W.  R. 
Partrick  &  Carter  Co. 
Southern  Electrical  Supply  Co. 
Standard  Electrical  Worbs. 
Cables. 

(See  wire  Insulated.) 
Cable.  Electric.  (See  Wire  Insu- 
lated), Copper,  fe^heet  and  Bar, 
Roebllng'B  sona  Co.,  John  A. 
Standard  Underground  Cable  Co. 
Western  Electric  Co. 
Carbons,  Points  and  Plates. 
Brush  Electric  Co. 
Central  Electric  Co 
Electrical  Supply  Co  ,  The. 
Empire  City  Ellectrlc  Co. 
Globe  Carbon  Co. 
Knapp  Electrical  Works. 
National  Carbon  Co. 
Standard  Carbon  Co. 
Western  Electric  Co. 
Cars,  Electric  Railway. 

Stephenson  Co.,  John. 
Clntclies.  Friction. 

Hill  Clutch  Works. 
Cunstrnction  and  Repeirs. 
Bain  Electric  Mfg.  Co. 
Electric  Construction  &  Supply  Co. 
Chicago  Electric  Mfg-  Co. 
Knapp  Electrical  Works. 
McLaughlin,  Jas. 
Shawhan  Machine  Works. 
Temple,  J.  C. 
Western  Electric  Co. 
Wilson,  Rebenstocb  &,  Co. 
Contractors,  Electric  liislit, 
KnfiTloe  Plants  and  Electric 
Railways. 
Brush  Electric  Co. 
Chicago  Electric  Mfg.  Co. 
Edison  General  Electric  Co. 
Engineering  Equipment  Co. 
Hutlon,  Henry. 
McLaughUn,  Jas. 
Pond  Engineering  Co. 
Temple,  J.  C 

Thomson-Houston  Electric  Co. 
United  States  Electric  Lighting  Co. 
Weetinghuuse  Electric  &  Mfg.  Co. 
Western  Electric  Co. 
Woodbridge  &  Turner- 
Copper  Wires  and  Tapes. 
American  Electrical  Worba. 
Central  Electric  Co. 
Edison  General  Electric  Co. 
Electrical  Supply  Co., The. 
GreatWeatern  Electric  Supply  Co. 
Holmes,  Booth  &  Haydens. 
International  Okonlte  Co.,  The. 
llUnoie  Electric  Material  Co. 
Koapp  Electrical  Worke. 
Monitor  Electric  Co. 
Roebllng'B   Sons  Co.,  Jno.  A. 
Standard  Electrical  Worke. 
Standard  Underground  Cable  Co. 
Weetern  lileclric  Co. 
CroSH-Arnis. 
Central  Electric  Co. 
Electrical  Supply  Co. ,  The. 
Great  Weetern  Electric  Supply  Co. 
nUnols  Electric  Material  Co. 
Monitor  Electric  Co. 
N.  W.  Thiimeon-Houston  Elec.  Co. 
Southern  Electrical  Supply  Co. 
St.  Louis  Electrical  Supply  Co. 
WoBtern  Electric  Co. 
Cot-ontM  and  Switches. 
Alexander.  Biimey  &  Chapin. 
Autoiiiaiii;  Switch  Co. 
Central  Electric  Co. 
Electrical  Suoply  Co.,  The. 
Empire  City  Electric  Co. 
Fletcher  &  Fletcher  Electric  Co. 
Great  Weetern  Electric  Supply  Co. 
Greeley  &  Co.,  Ttio  E.  3. 
Holtzer-rabot  Electric  Co. 
lUlnolB  Electric  Material  Co. 
Palele,  II. T. 
Partrick  &  Carter  Co. 
St.  Louie  Electrical  Supply  Co. 
Southern  Electrical  Sapply  Co. 
Star  Electrlx  Co. 
Union  Hardware  Co. 
Van  NulB.C.  S. 
Weatern  Electric  Co. 


■dynamos. 

Brueh  Electric  Co. 

Bain  Electric  Mfg.  Co. 

Colhnrn&Co.,I.  W. 

Eastfin  Electric  Co. 

Fort  Wayne  Electric  Co. 

Hawkeye  Electric  ManufacturlngCo. 

Hplelor  Electric  Light  Co. 

National  Electric  M;inufacturlng  Co. 

SchuykT  Electric  Co. 

Shawhan  Machine  Works. 

ThomBon-Houflton  Electric  Co. 

United  Stat-'eEIectrlc  Lighting  Co, 

Weotern  EloctrlcCo, 

WeBtlnghoiiBe  Electric  &  Mfg.  Co. 
Electrical  Instrnmontfl. 

Central  Electric  Co. 

Electrical  Supply  Co..  The. 

GreatWeatern  Electric  Supply  Co. 

Greeley  &  Co.,  The  E.  3. 

Pnrtrlck  &  Carter  Co. 

Queen  &  Co, 

Star  p;ioctrlx  Co. 

Wefltom  Electric  Co. 

WeHtnn  Klectrical  Infltrument  Co. 
FJcrtriral  HiiccinlticM. 

<;utier,  <leo. 

lilpwell  Mfg.  Co.,  II.  H. 

Northweetdrn  Elect.  Specially  Co. 

Turner  ItraBB  Works. 
Rlcctrlc  ItallwavK. 

Detroit  Elf-rtrical  Worba 

KdlHon  General  Klectric  CO. 

Thomeon-HoiiBton  Electric  Co. 

WeolliighouBe  Eleriric  A  Mfg.  Co, 

Woodbridge  A  Turner. 


Electroliers    and    Combina- 
tion Fixtures. 

Bageot,  E. 

Electrical  Supply  Co.,  The. 

Great  Western  Electric  Supply  Co. 

Sawyer-Man  Electric  Co. 

Thomson-Houston  Electric  Co. 
Electro-Platins  91acliines. 

Brush  Electric  Co. 

Colhurn  &Co.,L  W. 

Edison  General  Electric  Co. 

Thomson-Houston  Electric  Co. 
Eneines,  Steam. 

Ball  Engine  Co. 

Engineering  Equipment  Co. 

Noye  Mfg.  Co.,  Jno.  T. 

Pond  Eneineering  Co. 

Taylor  Manufacturing  Co. 

Triumph  Compound  Engine  Co. 
Fire  Alarms. 

Electrical  Supply  Co.,  The. 

Knapp  Electrical  Worba. 

Partricb  *C  Carter  Co. 

Western  Electric  Co. 
Friction  Cones. 

Evans  Friction  Cone  Co. 

Gas  £<i&htinei  Electric. 

Cleverly  Electrical  Works. 

Electrical  Supply  Co.,  The. 

Knapp  Eltjctrica]  Works. 

Partrick  &  Carter  Co. 

Western  Electric  Co. 

WoUensak.  J.  F. 
C^eneral  Electrical  (Supplies. 

Alexander,  Barney  &  Chapin. 

American  Electrical  Works. 

Automatic  Switch  Co. 

Brush  Electric  Co. 

Central  Electric  Co. 

Chicago  Electric  Mfg.  Co. 

Cleverly  Electrical  Worke. 

Edison  General  Electric  Co. 

Electric  Construction  &  Supply  Co. 

Electrical  Supply  Co.,  The. 

Empire  City  Electric  Co. 

Fletcher  &  Fletcher  Electric  Co. 

Great  Western  Electric  Supply  Co. 

areeley  &Co.,TheE.  S. 

Holmes,  Booth&  Haydens. 

Holtzer-Cabot  Electric  Co. 

Illinois  Electric  Material  Co. 

International  Obonite  Co.,  The. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Ostrander  &  Co.,W.  R. 

Partrick  &  Carter  Co. 

Southern  Electrical  Supply  Co. 

Stanley  &  Halt. 

Star  Electrlx  Co. 

St.  Louis  Electrical  Supply  Co. 

Standard  Electrical  Works. 

Thomson-Houston  ElectrlcCo. 

Union  Hardware  Co. 

VanNoIs.C.  S. 

Western  Electric  Co. 

Wilson.  Rebenstock  &  Co. 

WoUensak,  J.  F. 
dlobes  and  Electrical  trlass- 

-ware. 

Baggot.  E. 

Great  Weetern  Electric  Supply  Co. 

Phcenix  Glass  Co. 
Hard  Rubber  for  Electrical 

Purposes. 

Butler  Hard  Rubber  Co. 

InAulators  and  Insnlatins 
materials. 

Alexander,  Barney  &  Chapin. 
Butler  Hard  Rubber  Co. 
Central  Electric  Co. 
Cutter,  Geo. 

Electric  Merchandise  Co. 
Electrical  Supply  Co.,  The. 
Empire  Cltv  Ulectrlc  Co. 
Fletcher  A  Fletcher  Electric  CO- 
Qreat  Western  Electric  SuDply  Co. 
Interior  Condnit  A  Insulation  Co. 
International  Okonlte  Co.,  The. 
Kaitaveit  Ml;z-  Co. 
Knapp  Elpctrlcal  Worke. 
Monitor  Electric  Co. 
MuDsellA  Co.,  Eugene. 
Partrick  &  Carter  Co. 
Southern  Electrical  Supply  Co. 
S^landard  Paint  Co. 
St.  Louis  Electrical  Supply  Co. 
Western  Electric  Co. 
InHolated  ^Vlres  and  Cablei^. 
Slocrnet  Wire. 
American  Electrical  Works. 
Central  Electric  Co. 
Day'B  Kcrlto  Ineulation. 
Eaatern  Electric  fable  Co. 
EdiBon  General  Electric  Co. 
Electrical  Supply  Co.,    The. 
Great  Weeteru  Electric  Supply  Co. 
HolmoH,  Booth  iS;  Haydene. 
Illinois  Elo'-trlc  Material  Co. 
Interior  Conduit  &.  lusuiatlon  Co. 
International  Okonlte  Co.,  The. 
India  Rubber*  Gutta  Percha  Insu 

latlng  Co. 
Knapp  Electrical  Works. 
Monitor  Electric  Co. 
Partrlcb&  Carter  Co. 
Southern  Electrical  Supply  Co, 


St.Lools  Electrical  Supply  Co. 
Standard  Electrical  Worke. 
Standard  Underground  Cable  Co. 
Western  Electric  Co. 
IiiNurniirc. 
Electric  Mutual  Insurance  Co, 

Journal  Beorlntfs. 

Knreka  Tempered  Copper  Co. 
Magnollt  Antl-Frlctlon  Metal  Co. 
Turner  Itrnn8  Worke. 
liamps.  Incandescent. 
Alexander.  Barney  A  Chopin. 
BomBtoln  Electric  Co. 
Brush  Electric  Co. 
Buckeye  Electric  Co. 
Central  ElectrlcCo. 
Columbia  Incandescent  Lamp  Co. 
Edison  General  Electric  Co. 
Electrical  Snnply  Co.,  Tlio. 
Empire  City  Electric  Co. 
Groat  WoBteni  Klectric  Supply  Co. 
Grpeley  &  Co.,  The  E.  S, 
HoUler  Electric  Light  Co. 
Knapp  Electrical  Works. 
Monitor  Electric  Co. 
Hftwver-Man  Electric  *'o. 
Southern  Electrical  Supply  Co. 
Ht.  LoiilB  rcifir.trlcal  Supply  C< 


Sunbeam  liicandescont  Lamp  (J 
Thomeon-Iloueton  Klectric  Co 
WoBtorn  ElectrlcCo. 


Co. 


liathes  and  niacMne  Tools. 

Barnes  Co.,  W.  F.  &  John. 
Slaenet  Wire. 

(See  insulated  wire.) 
medical  Batteries. 

Fletcher  &  Fletcher  Electric  Co, 
Partrick  &  Carter  Co. 
Mica. 

Munsell  &  Co.,  Eugene. 
fllinine  Apparatus,  Electric. 
Bain  Electric  Mfg.  Co. 
Edison  General  Electric  Co. 
Thomaon-HotiBton  Klectric  Co. 
Westlnshouee  Electric  &  Mfg.  Co. 
Motors. 
Bain  Electric  Mfg.  Co. 
Brush  Electric  Co. 
Baxter  Electric  Motor  Co. 
Card  Electric  Motor  &  Dynamo  Co. 
Connecticut  Motor  Co 
Crocker-Wheeler  Electric  Motor  Co. 
C .  &  C .  E  lectrlc  Motor  Co . 
Detroit  Electrical  Works. 
Easton  Electric  Co. 
Edison  General  Electric  Co. 
Elebtroc  Manufacturing  Co. 
Hawbeye  Electric  Mfg.  Co. 
Shawhan  Machine  Works. 
Thomson-Houston  Electric  Co. 
U.  S.  Electric  Lighting  Co. 
Westinghouse  Electric  &  Mfg.  Co. 
Oils. 

Taussig,  3. 
Oil  Cups  and  Rrtms  Cioods. 

Powell  Co.,  Wm. 
Pacliins. 

N.  Y.  Belting  &  Packing  Co. 
Pins  and  Brackets. 
Central  Electric  Co. 
Electrical  Supply  Co.,  The. 
Great  Western  Electric  Supply  Co. 
Illinois  Electric  Material  Co. 
Standard  Electrical  Works. 
Southern  Electrical  Supply  Co. 
St.  Louis  Electrical  Supply  Co. 
Western  Electric  Co. 
Poles. 
Brownlee  &  Co. 
Central  Electric  Co. 
Electrical  Supply   Co.,  The. 
GreatWeatern  Electric  Supply  Co. 
IlUnole  Electric  Material  Co. 
Milliben  Bros. 
WiBconein  Bridge  &  Iron  Co. 
Publishers.  Klectrical. 
Electrician  Publishing  Co. 

Posh  Buttons. 

Central  Electric  Co. 

Cutter,  Geo. 

Electrical  Supply  Co.,  The. 

Fletcher  &  Fletcher  Electric  Co. 

GreatWeatern  Electric  Supply  Co. 

Illinois  Electric  Material  Co. 

Knapp  Electrical  Works. 

Norlhweetern  Elect.  Specialty  Co. 

Partrick  &  Carter  Co. 

Standard  Electrical  Works. 

Union  Hardware  Co. 

Western  Electric  Co. 
Railways.  Electric. 

(See  electric  rallwaye.) 
Separators,  l^team. 

Pond  Engineering  Co. 

Spealilns  Tubes. 

Central  Electric  Co. 

Electrical  Supply  Co.,  The. 

Knapp  Electrical  Worbs. 

Monitor  Electric  Co. 

Ostrander  &  Co.,  W.  R. 

Weetern  Electric  Co. 

WoUensak,  J.  P. 
Speed  Indicators. 

Queen  &  Co. 
Supplies,  Electric  Railway. 

F.lectric  Merchandise  Co. 

Electric  Rnllway  Specialty  Co. 

Tapes,  iDHulatlnir* 

American  Electrical  Worke. 

Central  Electric  Co. 

Eastern  Electric  Cable  Co. 

Edison  General  Electric  Co. 

Electrical  Supply  Co. ,  The. 

GreatWeatern  Electric  Supply  Co. 

India  Rubber  &  Gutta  Percna    In- 
sulating Co. 

International  Okonlte  Co..  The. 

niinols  Electric  Material  Co. 

VVeetern  ElectiicCo. 
Telegraph  Apparatus. 

Bunnell*  Co..  J.  H. 

Central  Electric  Co. 

Electrical  Supply  Co.,  The. 

Empire  Cltv  Electric  Co. 

Great  Weetern  Electric  SupplyCo. 

Greoley  A  Co.,  The  E.  8. 

Itnapp  Electrical  Works. 

Monitor  Electric  Co. 

Partrick  &  Carter  Co. 

Standard  Electrical  Worke. 

Western  Electric  Co. 
Telepliones,  Electric, 

Standard  Electrical  Worbs. 

WeBtorn  Electric  Co. 
Test  liiHtruments. 

Bain  Electric  Mfg.  Co. 

Central  Electric  Co, 

Electrical  Sapply  Co^The. 

Greeley  &  Co.,  The  E.  H. 

Knupp  Electrical  Works. 

Queen  &  Co. 

Weetern  Electric  Co. 

Weston  Klectrical  InBtrument  Co. 

Traiisforiiiers. 

Stanley  Electric  Mfg.  Co. 

Trucks.  Electric  Car. 

Detroit  Electrical  Works. 

EdiBon  General  Electric  Co. 

Stephenson  Co.,  Jno. 

ThomHon-lIoiiflton  Electric  Oo. 

WeetlngUoiiso  Electric  &,  Mfg.  Co. 
Turbine  ^Vheels. 

Dayton  Globe  Iron  Works  Co. 

Hunt  Machine  Co.,  Rodney. 

LelTel  Jk  Co.,  James. 

Stilwell  &  Biorco  Mfg.  Oo. 
Wire.  Bare. 

American  Electrical  WorkB. 

Central  Electric  Co. 

Electrical  Supply  Co.,  The. 

IliilrnPH,  Itoofb  &  Hiiydone. 

llllnole  Electric  Material  Co. 

KnniMi  Electrical  Works. 

Partrick  &  Carter  Co. 

Roobllng'a  Sons  Co.,  Jno.  A. 

WoBt^trn  Blectrlc  Oo. 
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CleT7-ela.n.d.,  01n.io. 


-MANUFACTURERS  OF- 


ELECTRIC  LIGHT  CARBONS  Ain>  BATTERY  MATERIAL. 


Electric  Specialties. 

WE    MAKE 

Electric  Supplies  Under  Contract. 


INCANDESCENT  LAMPS. 

so    "TO    XXO    XTOXjTSJ. 

TO  FIT  STANDARD  SOCKETS. 


THE  BHCKEYE  ELECTRIC  CO., 

P.O.  Box  123,      CLEVELAND,  OHIO. 


WRITE  '=0K  CIECDLAR, 


CHICAGO  OFFICE,  182  Jackson  Street. 


HOI-IilES,    BOOTH    <&    HiLYIDENS, 

rACIORIES:  WAIERBCRY,   CONN. 

aiANIJFACTIIBEBS    OF 

BARS  AND  insui«atz:d  "uitirz:. 

Underwriters'  Copper  Electric  Light  Line  Wire,  handsomely  finished,  highest  conductivity.     Copper  Magnet  Wire,  Flexible  Silk,  Cotton  and  Worsted  Cords 
for  Incandescent  Lighting.     Round  and  Flat  Copper  Bars  for  Station  Work.     Insulated  Iron  Pressure  Wire. 

PATENT     K.  K.      LINE  WIRE 


For  Electric  Light,  Electric  Railways,  Motors,  Telegraph  and  Telephone  Use. 

AGENTS  FOR  THE  WASHINGTON  CARBON  CO.,  CARBONS  FOR  ARC  LICHTINC. 

THOS.  L.  SCOVILL,  New  York  Agent, 

25  PARK  PLACE.  NEW  YORK. 


CROSBY  DRY  BATTERIES 

FOR  OPEN  CIRCUIT  WORK. 

ELECTROMOTIVE  FORCE,  1.55  VOLTS. 
C  URRENT  1  TO  15  AMPERES. 

THE  ONLY  BATTERY  SOLD  SEMI-CHARGED. 

DOES  NOT  WORK  UNTIL  WANTED. 

ONLY  A  SMALL  QnANTITT  OP  PORE  WATER  NECESSARY  TO  CHARGE  IT. 


NEftT. 

CLEAN, 
EFFECTIVE. 

SIMPLE, 
COMPACT. 
PORTABLE. 


RECUPERATES 
QUICKER 

AND 

OFTENER 

THAN 

ANY  OTHER. 

MADE  IN 

ALL 

SHAPES 

AND   SIZES. 


TELEPHONE  FOR  LONG  OR  SHORT  DISTANCE. 

-rriT?   GAS  LIGHTING,  ANNOTOIATOES,    ■lur-ci-nTr' A  T     TTRTTH 
i^UK     BELLS,  BURGLAB  ALARM  AND    iyi.itjUlKjJH.i-i    UOXIjO 

XT'    ZXA.S    INTO    33QXT.A.XJ. 

For  CtrcalarB  and  Price  LlatB  apply  to  Principal  Ofllce 

CROSBY  ELECTRIC  CO., 

NEW  YORK. 


87  and  89  South  Fifth  Avenae, 


THE  SCHUYLER 


-SirSTIBiyE    OIF- 


ARC  LIGHTING 


CONTAINS  THE  FOLLOWING  IMPORTANT  FEATURES; 


Instantaneous  and  Automatic  Regulation. 

Self-Lubricating  Boxes. 

Ventilated  Armature,  proof  against  a  burn-out. 

A  Pure  White  Steady  Light. 

MSCHUYLER  ELECTRIC  CO., 

MIDDLETOWN,  CONN. 
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IE  HIT  THE  MIL 

SQUARE   ON   THE   HEAD 

WHEN  WE  REDUCED  THE  PRICE  OF  A  FIRST-CLASS  LAMP  TO 

43  CEUVTS. 


LieHTING  SUPPLIES. 


TOOLS  FOR  SPRING  WORK. 
A  Full  Line   in  Stock. 


OUR    IMPROVED    TREE    TRIMMER, 

PRUNING    KNIFE    AND 

SAW    COMBINED. 

Strong  and  Durable. 

HAVE  YOU  SEEN  OUR 

NEW    MAST  ARM? 


TRADE 


RAILWAY  SUPPLIES. 

TROLLEY  WIRE. 

FEEDER  WIRE. 

IRON   POLES. 
STEEL  RAILS. 

TROLLEY    HANGERS. 

PULL-OFF   BRACKETS. 
CURVE  INSULATORS. 

RAIL   BONDS. 
CONSTRUCTION  MATERIAL. 

Estimates  for  Cars  on  Application. 


FIXTURES. 


Quite  a  number  of  Central  Sta- 
tions are  taking  advantage  of  the 
inducements  we  are  offering,  and 
thereby  greatly  increasing  their 
earnings. 


Why  of   Course 
We  Can 

Give  you  anything  you  want  in  the  Elec- 
trical line. 


Because  we  have  the  largest  and  most  com- 
plete Stock  in  the  United  States. 


GREAT  WESTERN  ELECTRIC  SUPPLY  CO., 

190  &  193  FIFTH  AVE.,  CHICAGO. 
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WARD"  ARC  LAMPS 

FOR  DIRECT  CURRENT  INCANDESCENT  CIRCUITS. 


in  use  on  central  station  of  Edison  Electric  Illumi- 
nating Co.,  Brooklyn,  N.  Y. 

of  these  lamps  are  used  in  lighting  the  train  sheds  at  the 
Grand  Central  Station,  New  York  City. 

Thousands  in  Use  all  Over  the  Country. 


SATISFACTION  GUARANTEED 


In  Corresponding  Please  State  Voltage  and  System. 


IMMEDIATE  SHIPMENT  BUARANTEED. 


These  lamps  run  two  in  series  on  circuits  of  100  to  120  volts,  and  are 
wound  to  pass  6^,  8  or  10  amperes,  as  desired. 

Tlie  Electric  Con8inictio&  and  Supply  Co., 

1 8  Cortlandt  Street, 
EstablisM  1881.  NEW  YORK  CITY,  j 
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ALEXANDER,  BARNEY  &CHAPIN 

TELEPHONE  BUILDING,  20  Cortlandt  St.,  NEW  YORK. 


VOLTMETERS.  ^ 


■    A.B.C 


AMMETERS. 


ELECTRICAL  SUPPLIES, 


ARC  AND 

INCANDESCENT 

LAMPS. 


THE  MILLIKEN  PATENT 

ELECTRIC  RAILWAY  POLE. 


-MA>"UFACTURED    BY- 


IlfIIX«I.IB:ZSnT  BROS., 


No.  55  LIBEETY  STEEET, 
NEW  YORK. 


No.  59  DEAEBOEN  STREET, 
CHICAGO. 


standard  Side,  Center  and  "Pnll-Off"  Poles.  Special  Attention 

Given  to  Insulation.    Special  Poles  of  any  Beqaired 

liength,  or  to  Stand  any  Strain  Hade  to  Order. 


Adopted  by  all  tbe  Leading  Roads  and  Recommended  by  the  Best  Engineers. 

In  nse  In  the  followlnx  cities :    KEWABK,  BI:FFAI.0,  JEBSET  CITY 
PATEBSOX,  TBOV,  PITTSBCBeH,  HAHrLTOX,  O.,  ETC. 

Over  6,000  Ordered  in  the  Last  3  Months, 
ORDERS  FOR  STANDARD  POLES  FILLED  FROM  STOCK. 

WRITE   FOR  PARTICULARS. 


It  don't  matter  whether  the  Station  <s  great  or  small,  good  or  bad,  since  the  advent  of  the 

ELECTRIC  MUTUAL  INSURANCE  COMPANY 

of  BOSTON,  manv  Stock  Fire  Insarance  Companies  which  had  been  charging  2I,  3<  and4<  even, 
have  Jf^GiV^V/vl/OC/JLK  reduced  their  rates  A  LITTLE,  and  now  their  General  Agent, 
Special  Agent  and  Local  A?ent.  and  the  Broker  also  are  trj'ing  to  get  there  first  and  tell  you  they 
'  have  reduced  the  rate."    They  are  after  their  "commission"  of  20-^  since  the  bars  are  let  down. 

It  is  no  use!  "Why  didn't  they  do  it  before  the  Electrical  industries  were  forced  to  organize 
their  own  company— the  ELECTRIC  MUTUAL? 

Our  rates  are  about  one-half  the  Stock  rate  and  we  will  be  able  to  pay  one-half  backin  divi- 
dend, when  poHcies  are  renewed.  The  NEW  ENGLAND  FACTORY  MUTUALS  work  with 
us,  and  the  cost  of  insurance  in  them  is  less  than  30  cents  a  Sioo  per  annum.  Ttie  secret  is,  they 
have  no  agents,  P/iFiVO  COMMISSIONS  zxiA  do  business  scientifically.  They  get  no  bad  risks 
because  eveiy  poUcyholder  is  a  member  of  the  Company  and  has  a  voice  in  its  management. 

We  have  taken  $6,000,000  on  good  Electnc  Light,  Power  and  Railway  Plants  since  May  15, 
1890,  and  only  $100  loss.  We  take  insurance  on  outside  construction,  cars,  motors,  car  houses, 
also  good  Gas  Plants.  

lam  agent  for  Companies  that  insure  Liability  of  Employers  for  injury  to -4JV''y/'£'^6'0jV 
employe  or  others,  in  the  Station  or  outside,  from  electrical  accident  or  others.  Damage  to  prop- 
erty or  injury  to  person  by  boiler  explosion  or  rupture.  Loss  of  income  by  stoppage  of  dynamos, 
inconsequence  of  fire.  Insurance  on  construction  machinery  and  supplies  from  time  of  shipment, 
during  transit,  and  until  installation  is  accepted,    .-^pply  direct.  WE  DON'T  HAVE  AGENTS. 


STEPHEN  E.  BARTON,  President, 

OFFICE,  85  WATER   STREET,        -        BOSTON,  MASS. 


BAIN  ELECTRIC  MFC.  CO., 

FOREE  BAIN,  President  and  Engineer, 
47  and  49  S.  Jefferson  Street,  CHICAGO, 

DYNAMOS    AND    MOTORS 

1-12  to  500  Horse  Power. 


Highest  Class  in  Efficiency.  Mechanical  Design,  and  General  Utility. 

Experts  in  applying  Electricity  to  New  Uses. 

SEND  FOR  CATAIiOeCE. 


^|A^lup^cTUl\E^^s 

'fLE(TBI(LlGHTTL0BE5^r-^ 
the-LaRGEST-LiKE-  0"^ 


SEND  FOR  CATALOGUE 


Incandescent  Lamp  Co., 

I9l2--I9l4  0livestreet.  St.  Louis,  Mo.. 

nAKUFACTTBEBS    OF 

INCANDESCENT  LAHIPS. 

Lamps  Made  to  Fit  any  Socket. 


Send  ns  a  trial  order. 


Satisfaction  GDaranteed. 
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ELECTRIC    POWER    MACHINERY, 


T 


And  Manufacturers  ol 


General  Electrical  Supplies 


--'    Standard  Motors  are  of  15,  30  and  40  H.  P.  each, 
and  operate  satisfactorily  on  any  500  volt  circuit. 


This  is  the  only  motor  geared  to 
both  axles.  It  is  designed  and  built 
for  efficient  and  economical  working. 
Its  practical  operation  of  street  rail- 
ways so  far  sustains  this  claim. 


DETROIT.  MICH 


THE  INDIA  RUBBER  &  GUTTA  PERCHA  INSULATING  CO. 

THE    K^TJEBEK/    TJSEID    IIT 

HABIRSHAW  INSULATION 


FoeUor  Core, 
ltrou4luay  Theater. 

Naval  Marine  India  Rubber 
Covered  Wires. 

Naval  Land  India  Rubber 
Covered  Wires. 


Murine    K'urv,  unvtX 
on     ' 


J-™;""'''  PROMINENT  INSTALLATIONS. 


Feeder  Cable,  Brooklyn 
BcUson  Kleetrie  l.is:lit  CO. 


t$u1>inarine  "IVork.  Kdlnon  Electric 
lii|s;lit  Co.,  EaHtou.  Pa. 


Xaval  Core.  I'ntted 
States  s.  s,  "CliicaKO." 


STANDARD 

INDIA  RUBBER 

COVEREDWIRE8. 


Feeder  Coniluetor, 

•■Dryplaeew," 

^lirand  Central  Depot. 


Adopted  by  the  Navy  Department,  and  thus  far  employed  on  board  the    United  States  steamships  Trenton,  Chicago,  Boston,   Yorktown,  Pensacola,   Phila* 
delphia,  Petrel,  Atlanta,  Baltimore,  Newark,  Vermont,  Charleston,  San  Francisco,  Concord,  Bennington  and  monitor  Miantonomah. 

SOLID  AND  STRANDED  CONDUCTORS,  TAPED,  BRAIDED,  FLAMEPROOF. 

The  Habirshaw  Insulation  fulfills  all  requirements  in  places  demanding  the 
"Best,"  and  in  that  field  finds  no  successful  competitors. 


Feeder  Core, 


FACTORY:      CLENWOOD,   YONKERS,    N.    Y. 
WIVIi  Ml  HADlKonAWjKliOij      SlSMadlBonAve.,  Gor.Forty-SeoondSt., 

«ElVKBAIi   BIANAOEU.  TiKW  YORK  CITV. 

THE  ELECTRICAL  SUPPLY  CO.,  Western  Agents,  171  Eandolph  St,,  Chicago,  111. 


I<'eeiler  Cable. 

Itrooklyn   FOinon 

Fleetrie   iAffUt   Co. 
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^ON/;. 


sLON/> 


TBADE      MABIQ 

SOUTHERN  ELECTRICAL  SUPPLY  CO. 

823  Locust  St., 
ST.    LOUIS,    MO. 


TBADE      MAHKi 


GATE  CITY  ELECTRIC  CO. 

522  Delaware  St., 
KANSAS    CITY,    MO. 


To  Our  Customers  now  and  to  be: 

We  are  about  to  send  you  free  of  charge, 
a  copy  of  the  GREATEST  ILLUSTRATED 
ELECTRICAL  CATALOGUE  the  world  ever 
saw,  and  to  avoid  possible  errors  in  getting 
your  name  and  address  correct,  please 
assist  us  by  sending  same  on  a  postal 
card.  It  will  pay  you  to  attend  to  this 
at  once.    Have  you  our  Calendar? 

CENTRAL  ELECTRIC  COMPANY, 

1 16-1 18  Franklin  Street,  CHICAGO,  ILL.,  U.  S.  A. 


>1.0  ^/> 


vLO/V/^ 


TRADE       MARK. 


WESTERN  ELECTRICAL  SUPPLY  CO. 

418  8.  16th  St.,  OMAHA,  NEB. 


ELECTRIC  POWER  TRANSMISSION  CO. 


DENVER,  COLO. 


•\)^rESfERN    ELECTRICIAN. 
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THZ:    ATTZZMTION    OF 

SUPPLY   HOUSES 

Is  invited  to  a  finely  engraved  circular  which 
we  have  just  issued  for  the  especial  use  of  our 
agents. 

Send  your  address  for  copies  in  quantity. 

THE  STAR  ELECTRIX  COv^'owaiiacas,.,  PHILADELPHIA. 


WHAT  AN  EMINENT  PHYSICIST  SAYS. 


IJNIVERSITY  OF  MICHIGAN. 


Physics  and  Ulectric  Engineering. 

ANN  ARBOR,  January  7,  1891. 

THE  LECLANCHE  BATTERY  CO..  New  York. 

GENTLEMEN:— The  two  cells  of  the  Axo  pattern  of 
yo\xr  battery,  sent  me  for  trial  a  long  time  ago,  have  proved 
to  be  a  most  excellent  type  of  cell.  One  of  them  I  have 
used  for  two  years  and  more  to  furnish  the  main  current  in 
the  Bayleigh  method  of  comparing  E.  M.  F.  of  my  standard 
cells,  and  it  is  still  in  use  for  the  same  purpose.  The  E.  M. 
F.  falls  to  be  sure,  but  only  very  slowly  indeed.  It  is  now 
1.32  true  volts  after  2  years'  service,  and  the  cell  has 
never  had  a  drop  of  liquid  added  to  it  since  it  was  first 
set  up. 

Since  your  two  cells  were  put  into  service  I  have 
employed  a  systematic  plan  of  testing,  and  I  can  testify  to 
the  excellent  qualities  of  the  Axo  battery  from  the  tests 
made.  Very  truly  yours, 

H.  S.  CARHART. 


ELECTRIC 
RAILWAY 

For  All  Systems.     O  U  P  P  L I  ES 

SEND  FOR  CATAIiOGUE. 


ELECTRIC    MERCHANDISE    CO., 

11  ADAMS  STREET,  €HICA«0. 

W.  B.  MASON,  General  Manager. 


ELECTRIC 
LIGHT 

SUPPLIES. 


The  Empire  City  Electric  Co., 

15  and  17  DEY  ST.,  NEW  YORK. 


Dynamo  Regulators  and  Rheostats 

Of  all  descriptions  in  stock  and  manufactured  to  order  for  any  special  work. 

MOTOR    SWITCHES, 

Both  Hand  and  Automatic,  of  Superior  Design 
and  Construction. 

Entire  attention  devoted  to  tlie  manufacture  and  wiring  of  Eheostate. 


AUTOMATIC  SWITCH  COMPANY, 


SOLE  MANCFACTtrREKS  OF  THE 


Whittingham    Automatic    Switch, 

No.  8  Keyser  Building, 

BALTIMORE,    MARYLAND. 


SEND  FOR  CATALOGUE  AND  PRICE  LIST. 


G.  A.  HARMOUNT, 

MANAGKR 

MONITOR  ELECTRIC  CO., 

149     WABASH  AVE.,  CHICAGO,  ILL. 

WHOLESALE  DEALER  IN  GENERAL 

ELECTRICAL  SUPPLIES. 


WESTEKN  A<iRNT  FOK 


ALFRED  F.  MOORE 


itiSTABLlSllKl)  IsiO,  I 


ELEGTRIGAL  WIRES  AND  GABLES. 

Klcrtric  Fjiglit.   .Vnuund:Uor  uiul  Olllce  Win;s.     IiK^iimluscent  Jiiid  Battery  ("DrdS;    in 
f;u;t,  every  kind  of  Wire  known  to  ihc  ICU-clrieal  Trade. 
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THE  NATIONAL  TRANSFORMER  SYSTEM 
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CONVERTER  EFFICIENCIES. 
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Transformer  on  Pole  Showing  National  Safety  Fuse  Box. 
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COMPLETE 

CENTRAL  STATION  EQUIPMENTS 

FOK 

LIGHT    OR    POWER 

DIHTBIBIITIOM. 


OUR  APPARATUS  IS  OF  THE 

HIGHEST    EFFICIENCY, 

MECHANICALLY  AND  ELECTRICALLY. 

WK  OCAKANTKI':  ITS  OPERATION  AHD 

PROTECT  OUR  CUSTOMERS. 


COMPLETE 

DIRECT   CURRENT  SYSTEM 

FOR 

LIC3-H:TI3SrC3-. 


NATrONAL  ELECTRIC  MFC.  CO.,       Eau  Claire,  Wis. 


C3E30. 


SEC.^  w,   Oexi.'l   AC/azi.Aeex'.. 


NEW  YORK,  N.  Y.,      • 
BUFFALO,  N.  Y., 
CINCINNATI,  O., 
WASHINGTON,  D.  C, 
PHILADELPHIA,  PA., 


National  Electric  MIg.  &  Const.  Co.,  50  Broadway. 

LIttIo,  McDonald  &  Co.,  141  East  Seneca  St. 

W.  N.  Gray,  I  2  Chamber  of  Commerce. 

-      L.  N.  Cox,  16  Filth  St.,  F.  E. 

•        •        •       C,  IM,  Blanchard,  Qlrard  Building, 

SAN  FRANCISCO,  CAL., 


A-O-EISTTS: 


KANSAS  CITY,  MO., 
ST.  PAUL,  MINN., 
DETROIT,  MICH., 
DENVER,  COLO.,        •       • 
WINNIPEG,  MAN., 
»       NMIonal  Electric  Dcvtlopmenl  Co. 


Thomas  WoKc,  515  Main  SI. 

7ho  Electrical  engineering  &  Supply  Co. 

•     Commercial  Electric  Co. 

The  Mountain  Electric  Co. 

SImpson-DavIt  Electrical  Construction  Co. 
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Edison  General  Electric  Co. 

Edison  Buildings  Broad  Street,  New  York. 


ELECTRIC  LOCOMOTIVE  BIMETAL  MINES. 


Mines  Completely   Equipped   with   an    Electric   Plant  for   Operating  all  kinds  of 

Mining  Machinery. 


ELECTRIC    HOISTS 

OF  ANY  SIZE  UP  TO   150  HORSE   POWER. 


For  Mines, 
Warehouses, 
Docks  and 
Bnildlng 
Constrflctlon. 


Absolutely  Safe, 
Durable, 
Compact, 
Easily  Operated, 
Minimum  of  Wear. 


MINE  LIGHTING-ARC  AND  INCANDESCENT. 

Please  address  all  Communications  to  nearest  District  Office. 
MAIN    DISTRICT   OFFICES: 

Canadian  District,  Bank  of  Gommcrce  Itldg.,  Toronto,  Can.  PaciHcCoast  Dist.,  EiUition  Bids., »  <2  Bush  St.,  San  Francisco, Cal. 

Central  District,  Rlalto  Bnildlng,  ChlcaKO,  III.  Pacific  Northwest  District,  Flelschner  BIdg.,  Portland,  Ore. 

Eastern  District,  Edison  Baildlng,  Broad  St.,    New  York.  Rocky  Jlonntain  District,  IHasonic  Bnildlne,  Denver,  Colo, 

Mew  England  District,  25  Otis  Stre«t.  Boston,  aiass.  Sontbern  District,  10  Decatnr  Street,  Atlanta,  Ga. 
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THE  United  States  Electric  Lighting  Co., 

(THE  WESTINGHOUSE  ELECTRIC  AND  MANUFACTURING  COMPANY,  Lessees.) 


m  m  INMNDESCENT  ISOUHD  ELECTIIIC  LIGHT  PUHIS. 

t 


More  than  1000  Plants  in  operation  in  Factories,  Hotels, 
Office  Buildings,  Theaters,  Etc. 


MOTORS 'GENERATORS 

Direct  Current  OENERATOSS  and  MOTORS  for  all  purposes, 

1-8  H.  P.  up  to  any  power  required,  and  at  any 

required  E.  M.  F. 

Superior  in  Design  and  Wortmansliip,  and  Dneqnaled  in  Eiciercy. 


Send  for  New  U.  S.  Catalogues  on  Incandescent  Lighting  and  Motors. 

GENERAL  OFFICES;  EQUITABLE  BUILDING,     -     -     120  BROADWAY,  NEW  YORK. 


INCANDESCENT 


To  Fit  any  Socket. 


Excelling  all  others  in  Life, 
Maintenance  of  Candle- 
Power  and   Efficiency. 


THE  BEST  IS 


General  Electrical  Supplies 
of  Superior 

Designs  and  Finish. 


LAMPS. 


FROM   8  c.  p.  to  150  c.  p.,  AND 
ANY   VOLTAGE. 


Even   Diffusion 

of  Light  by 

twisted  filament. 


THE  CHEAPEST. 


Send  for  our 

CATALOGUE 

of  August  1,  1890. 


510-534  West  23d  Street, 

NEW  YORK. 


'? 


620  Atlantic  Avenue, 

BOSTON,  MASS. 


217  La  Salle  Street. 

CHICAGO.  ILL. 
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TURBINE  WATER  WHEELS,  a^l-rt^^L 

RODNEY  HUNT  MACHINE  CO., 


Main  Office  and  Worl(s,  ORANGE,  MASS. 


30iD.  wheel  at  Holj-obe  TeetlDg 
Flume  .9050.  These  wheels  are  en- 
perior  for  high  p^we^  and  efBcien- 
cy,  excellent  workmanship,  even 
epe3d  and  great  durability.  Tight 
cloBingeateieaellyoperated  Used 
in  many  of  ihe  largeetminufactor- 
ing  eetabliEhmentB  in  the  United 
Sta  68.  6,800  hnrae  power  furnish- 
ed one  mill,  7.200  to  another,  and 
one  macufactorer  i^7  wheels.  All 
now  rnnniog.  Special  patented  ar- 
rangemen  e  for  electric  lisht  and 
power  service,  evea  epeed,  etc, 

Boston  Offic;,  70  Kilby  Street. 


REMEMBER 


That  the  Western  Electrician  enjijs  the  diatinction  of  hiv'.ng  been 
selected  by  one  oE  the  shrewdest  of  adveT'tleera  as  the  medium 
for  carryin*  the  largest  advertisement  ever  placed  tn  an  electrical 
joimal.      This     tells   it9   own  story,  and   points   its   own   moral. 


NO  RING. 


BELTING  MADE  BY 

GH&S.  A.  SCHIEREN  &  GO., 

New  York,  Chicago,  Boston,  Philadelphia. 

72-lDch  Double  Belt  (Second  Order)  for  Louls' 
iana  Electric  Light  Co.,  New  Orleans,  La. 

Two  4S-iach  Double  Belts  for  Louisiana  Eiec* 

trie  Light  Co.,  New  Orleans,  La. 
One  54-inch  Three-PJy  Perforated  Electric  Bolt 

for  Tacoma  Railway  &  Motor  Co.,  Tacoma, 

Wash. 
One  41-inch  Three-Ply  Electric  Belt  for  Citi- 
zen's Electric  Illuminating  Co..  Brooklyn. 

N.  Y. 
Two   30-lnch   Three-Ply  Perforated   Electric 

Belts  for  Ga'jtier  Steel  Dept.,  Johnstown, 

Pa. 


THE   WESTON   STANDARD 

Voltmeters  and  Ammeters. 


A  SILENT  CALL  IS  A  GOOD  THING  SOMETIMES. 


STANLEY  «  HALL, 

ELECTRICAL  HODSE  FDRNISfllNGS, 

32  and  34  Frankfort  St.,  NEW  YORK  CITY. 


These  instruments  are  the  most 
accurate,  reliable  and  sensitive  port- 
able instruments  ever  ofEered.  A 
large  variety  of  ranges  to  meet  the 
requirements  of  all  kinds  of  work. 


Seii  for  llMrated  Gatalope. 


ADDRESS 


WESTON  ELECTRICAL  INSTRUMENT  CO., 

114  &  116  William  Street,       Newark,   N.J. 


M.wwmwwwwMt 


FOR  ONE  MINUTE,  PLEASE. 

Have   You  Seen  Our 


NEW  CATALOGUE. 


Jusi  Issued? 


If  not,  write  for  it,  -we  will  send  you  one  gratis. 

THE  ILLIWOIS  ELECTRIC  MATERIAL  CO.,  34i  Rookery  eidg ,  CHICAGO. 

THE  ONLY  COLD  MEDAL  AND  DIPLOMA 

AWABDEO  FOR  A  SYSTESI  OF 

INTERIOR  I  UNDERGROUND  CONDUITS 

At  tie  1890  Exposition  ot  ttie  Massacimsetts  Cliari!al)ie  Mecliaiilcs'  Association, 

WAS  GIVEN  THE 

Interior  Conduit  and  Insulation  Company, 

16  and  18  BROAD  ST.,      -      -      -      NEW  YORK. 


m 


CEDAR,  OCTAGONAL  PINE  AND  STEEL. 

Tf  you  are  in  want  of  poles  of  any  kind,  it  would  pay 
you  to  write  for  our  prices,  before  ordering. 

BROWNLEE  &  CO.,  "mTc^' 


PAISTE  CHINA  SWITCHES, 

5  and  10  AMP.  CAPACITY, 


FINE  EESIDBNOE  INSTALLATIONS. 


To  see  Tliem  is  to  Like  Tiiem. 

Tinted  to  matcli  all  Wall  Papers. 

CHEAP,  ARTISTIC,  HANDSOME. 

r),(X>(i  In  Btock  ready  to  bhip,  more  on  Hie  wulor 
froeh  from  Biiropo. 
Abk  your  eiipply  man  aboat  them. 


H.  T.  PAISTE, 

1201  Market  St.,  PHILADELPHIA,  Pa. 


UilHill 


Thit  the  Western  Electrician  enj  lys  the  disUnction 
of  having  beea  selected  by  one  of  the  shrewdest 
of  alvartfsera  as  the  medium  for  carrying  the 
largest  advertisement  ever  placed  In  an  electrical 
journal.  This  tells  its  own  story,  and  paints 
it9  own  mo-al 


'J 


PUSH-BDTTON 


TORRINGTON,  CONN., 

AND 

95  CHAMBERS  STREET.  NEW  YORK. 


GET  THE  BEST! 


I   Di!"i 


INSULATING  COMPOUNDS, 
MATURE  VARNISH, 
SULATING  TAPE, 
SULATING  PAPERS, 

MANUFACTURED  ONLY  BY 


The  Standard  Paint  Co., 

NEW  YORK,  N.Y. 


RALPH  L.  SHAINWALD 

President. 

59  MAIDEN  LANE. 


EVERY    SATURDAY. 


Vol.  VIII. 
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Novel  Motor  Installation. 

The  accompanying  cut  illustrates  a  novel 
motor  installation  at  Thomson's  restaurant,  Chi- 
cago. It  consists  of  a  20-horse  power  Eddy 
motor,  operating  an  Excelsior  arc  dynamo.  The 
current  for  the  motor  is  supplied  from  the  mains 
of  the  Chicago  Edison  company.  From  four  to 
seventeen  arc  lamps  are  operated  in  the  res- 
taurant during  the  day.  When  it  was  decided  to 
introduce  electric  lights  in  the  establishment 
it  was  found  that  the  engine  capacity  was  not 
sufficient  to  furnish  power  at  all  times  to  drive 
the  dynamo  at  the  requisite  speed.  Current  could 
be  obtained  from  central  station  plants  but 
only  a  flat  rate  could  be  secured,  and  that,  of 
course,  on  the  maximum  number  of  lights.  G.  A. 
Edward  Koehler,  Chicago  representative  of  the 
Eddy  Electric  Manufacturing  company,  sug- 
gested to  the  manager 
that  he  might  secure 
economical  results  by 
installing  a  motor  to 
operate  an  arc  machine. 
This  was  accordingly 
done,  the  current  re- 
quired to  operate  the 
motor  being  supplied  on 
the  meter  system.  It  is 
claimed  that  the  average 
thus  obtained  is  highly 
economical,  and  the  ser- 
vice very  efficient.  The 
plant  has  now  been  run- 
ning about  six  months 
and  the  steadiness  of 
the  light  has  been  so 
marked  even  when  a 
number  of  lamps  were 
suddenly  switched  on  or 
off,  that  the  owner  of 
the  plant  states  that  un- 
der no  circumstances 
would  he  go  back  to  the 
old  method. 


amount  of  money  being  expended  for  under- 
ground wires.  The  bill  was  referred  to  a  sub- 
committee. 


Lighting  Railroad  Tunnels, 

The  people  of  New  York  are  evidently  in 
earnest  in  their  demand  that  railroad  tunnels 
shall  be  properly  lighted.  The  railroad  officials 
say  that  in  addition  to  the  cost  of  installing  an 
electric  plant  for  this  purpose  there  are  other 
objections — arc  lamps  would  "dazzle"  the  en- 
gineers and  incandescent  lamps  would  not  be 
seen  through  the  smoke  and  soot.  The  news- 
papers are  making  a  hard  fight  for  the  intro- 
duction of  electricity.  The  incandescent  lamps 
in  the  Hoosac  tunnel  make  it  the  safest  bit  of 
the  road  on  a  dark  night.  There  are  no  sicken- 
ing fumes  from  the  soft  coal  of  the  engines,  and 


Telephone    Rates 
Discussed. 

Last  week  the  senate 
committee  on  labor  and 

manufactures  of  the  Illinois  legislature  con- 
sidered Senator  Thiele's  bill  to  regulute  tele- 
phone charges,  reference  to  which  hai  already 
been  made  in  the  Western  EiJiCTRicr)\N.  At 
the  hearing  the  Chicago  Telephone  company  was 
represented  by  C.  H.  Wilson,  general  superin- 
tendent; .'\.  A.  Thomas,  attorney,  and  F.  M. 
Buck,  contractor.  Superintendent  H.  H.  Mat- 
lock appeared  for  the  Central  Union  Tele- 
phone company.  In  his  argument  Mr.  Thomas 
said  that  all  legislation  in  regard  to  fixing 
telephone  rates  had  met  with  total  failure. 
He  referred  to  the  Indiana  act,  of  which  Mr. 
Thiele's  bill  is  a  copy,  and  showed  that  under 
its  provisions  the  companies  in  that  state  were 
forced  to  go  out  of  business,  and  that  the  re- 
peal of  the  law  was  demanded  by  those  who 
were  the  most  active  in  urging  its  passage.  He 
referred  to  the  fact  that  this  matter  had  been 
investigated  by  the  legislatures  of  Maine,  New 
Hampshire,  Massachusetts,  Connecticut,  Penn- 
sylvania, Ohio,  Michigan,  and  several  other 
states,  which  in  each  instance  had  refused  to  do 
what  is  advocated  by  Senator  Thiele.  Mr. 
Wilson  explained  to  the  committee  the  manner 
of  conducting  the  Chicago  exchange,  the  enor- 
mous  expense   of    the   service   and    the  large 


.\0VEL_MOT0R   INSTALLATION. 

fog  and  smoke  are  blown  out  by  the  ventilat- 
ing apparatus  The  problem  confronting  the 
managers  of  the  Fourth  avenue  tunnel  is  pro- 
nounced simplicity  itself  when  compared  with 
that  which  the  Fitchburg  railroad  of  the  State 
of  Massachusetts  has  met  and  overcome.  In 
the  first  place,  the  burning  of  soft  coal  in  the 
tunnel  should  be  forbidden.  This  smoke  and 
gas  and  dirt  creating  nuisance  should  be  abol- 
ished. In  the  second  place,  experience  in  the 
Hoosac  tunnel  has  demonstrated  that  the  tun- 
nel may  be  easily  ventilated  and  lighted,  and 
that  such  a  collision  as  that  which  recently 
happened  may  be  made  absolutely  inexcusable. 
Despite  the  example  of  the  Hoosac  tunnel,  the 
railroad  officials  maintain  that  they  cannot 
light  the  tunnels  by  electricity.  Supt.  Toucey 
of  the  New  York  Central  railroad  appeared 
before  the  aldermanic  railroad  committee  to 
oppose  the  adoption  of  the  resolution  compel- 
ling the  company  to  light  the  Fourth  avenue 
tunnel  by  electricity  or  other  means.  No  one, 
he  .said,  could  be  more  anxious  than  the  officers 
of  the  railroad  company  to  render  the  tunnel 
safe.  He  had  been  studying  the  problem  for 
years,  had  examined  the  lighting  of  the  Hoo- 
sac tunnel  and  had   figured  on  the  cost  of  an 


electric  light  plant  for  the  Fourth  avenue  tun- 
nel. The  plant  would  cost  about  $62,000  and  it 
would  cost  $6,000  a  year  to  operate.  But  he 
had  come  to  the  conclusion  that  electric  lights 
would  not  answer  the  purpose.  The  arc  lights 
would  be  worse  than  total  darkness,  he  said, 
owing  to  the  dazzling  and  confusing  glare  cast 
by  them,  and,  with  the  condensation  of  steam 
in  the  tunnel  and  the  gathering  of  soot,  the 
little  incandescent  lamps  would  soon  be  so 
coated  that  they  would  give  out  no  more  light 
than  so  many  fireflies.  The  lights  were  used 
in  the  Hoosac  tunnel,  he  said,  for  the  benefit 
of  the  track -walkers,  not  for  the  engineers. 
The  use  of  anthracite  coal  in  the  tunnel,  Mr. 
Toucey  argued,  would  prove  a  greater  annoy- 
ance than  the  use  of  soft  coal  because  of  the 
flying  cinders  and  slate  dust.  The  engineers 
had  positive  orders  to 
"  bank  "  their  fires  and 
not  to  put  on  fresh  coal 
between  Ninety  -  ninth 
street  and  the  Grand 
Central  depot. 

A  reporter  testified 
that  he  had  inspected 
the  lighting  of  the 
Hoosac  tunnel,  and  de-  - 
scribed  how  it  was  done. 
Electric  lights  were 
placed  forty  feet  apart. 
There  were  i,!5o  of 
these  lights,  and  the 
tunnel  was  as  bright  as 
day.  Engineers  used 
only  coke  in  the  tunnel 
consequently  the  atmos- 
phere was  not  obscured. 
The  tunnel  had  an  up- 
ward grade  of  twenty- 
six  feet  to  the  mile  from 
either  end,  and  at  the 
apex  in  the  middle  there 
was  a  shaft  extending 
t,o28  feet  to  the  sur- 
f.TCe,  which  drew  off  all 
impurities  in  the  atmos- 
phere of  the  tunnel. 
Engineers  who  used  the 
tunnel  told  the  wit- 
ness that,  while  the  company  had  fought 
against  the  system  at  first,  it  was  now  admitted 
to  be  perfect.  No  accident  had  happened  since 
it  had  been  put  in.  The  cost  of  maintenance 
was  about  $30  a  day. 


Municipal  Ownership. 

The  electric  lighting  companies,  the  tele- 
phone and  telegraph,  and  in  fact  all  elec- 
trical interests  of  Illinois,  will  be  interested 
in  the  following  named  committee  of  the 
state  legislature-  Municipal  corporation — Rep- 
resentatives Smith  of  Livingston,  chairman; 
Green,  Lyman  of  Cook,  Farrell,  Dixon  of 
Lee,  Townscnd,  Dawdy,  O'Donnell,  Van  Prsag, 
Kern,  Burke,  Haynes,  Wren  of  Cook,  Miller, 
Nohe,  Morris,  Hutchings,  Callahan,  McCrone, 
Brown. 

One  of  the  most  important  subjects  proposed 
for  the  consideration  of  the  Illinois  statesmen 
will  be  the  municipal  ownership  of  electric  light, 
gas  and  street  car  plants.  The  committee 
named  will  probably  prepare  a  bill  or  rather 
take  the  responsibility  for  intr.^ducing  a  meas- 
ure pre|)ared  by  some  one  who  desires  to  make 
political  capital  out  of  the  matter. 
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Short's  Gearless  Railway  Motor. 

In  the  accompanying  cuts  is  represented  the 
latest  type  of  railway  motor  constructed  by  the 
Short  Electric  Railway  company  of  Cleveland, 
O.  All  gearing  has  been  eliminated  from  this 
motor.     It  is  placed  directly  upon  the  car  axle 


cushions  upon  which  the  motor  frame  rests  are 
limited  in  their  movements  to  a  fixed  distance 
so  that  the  inside  of  the  armature  shaft  cannot 
come  down  upon  the  axle.  By  these  means  the 
motor  is  carried  entirely  on  springs. 

Difficulty   has    heretofore  been  experienced 


FIG.  I.       SHORTS   GEARLESS   RAILWAY   MOTOR. 


and  makes  100  to  150  revolutions  per  minute. 
Referring  to  the  accompanying  illustrations, 
Fig.  I  shows  a  pair  of  wheels  with  their  axle 
running  through  the  hollow  armature  shaft  of 
the  gearless  motor.     This  hollow  shaft  is  made 


from  the  crystallization  and  breaking  of  the 
motor  frame.  It  is  expected  this  will  be  en- 
tirely overcome  by  the  use  of  the  spring  cushions 
under  the  gearless  motor. 

Another  line   of  difficulties   inherent  in  high 


speed  to  the  car  of  25  or  30  miles  per  hour  will 
mean  no  more  to  the  gearless  motor,  it  is 
claimed,  than  a  speed  of  8  or  10  miles  to  the 
high  speed  ordinary  motor. 

Fig.  3  shows  a  view  of  the  motor  at  the  end 
looking  through  the  spokes  of  the  wheel,  and 
gives  a  good  idea  of  the  simplicity  of  construc- 
tion and  shows  very  clearly  the  spring  sup- 
ports of  the  motor  frame. 

Fig.  2  shows  a  motor  complete  on  the  axlS 
with  the  sheet-iron  casing  covering  the  entire 
raachme.  This  casing  supersedes  the  dust- 
pans and  side  curtains,  gear  boxes  and  other 
devices  for  protecting  machinery  under  a  car 
from  mud  and  water. 

It  is  a  quarter  of  an  inch  thick  and  is  made 
of  boiler  iron  hinged  on  each  side  at  the  top  and 
open  in  the  center  at  the  bottom,  where  it  is 
held  together  with  a  latch  fastening.  When 
a  car  is  run  over  the  pit  the  casing  can  be 
opened  out  and  the  motor  examined  from  be- 
low. The  upper  part  of  the  casing  is  open 
about  a  foot  in  width  next  to  the  car  floor  in 
order  to  provide  good  ventilation. 

When  it  is  necessary  to  repair  one  of  these 
motors  four  bolts  are  removed,  and  the  lower 
half  of  the  casing  is  dropped  into  the  pit.  The 
armature  axle  wheels  are  then  free,  and  the  car 
body  can  be  jacked  up,  carrying  with  it 
the  upper  portion  of  the  motor  train,  and  the 
field  magnets,  the  armature  and  the  wheels  can 
be  rolled  out  and  another  set  put  in  their  place. 
The  motor  is  not  taken  to  pieces  in  doing  this, 
and  the  matter  of  handling  the  armature  is 
much  simplified  since  one  man  can  make  the 
change, 


of  steel,  and  is  about  six  inches  in  diameter  on 
the  outside  with  an  opening  inside  of  nearly 
five  inches,  so  that  there  is  a  clearance  between 
the  axle  of  the  car  and, the  inside  of  this  hollow 
shaft  of  an  inch  air  space  all  around.  In  the 
center  of  this  shaft  the  armature  and  the  com- 
mutator are  fastened,  and  on  each  end  of  the 
armature  shaft  is  keyed  two  heavy  crank  disks 
made  with  an  iron  hub  and  rim,  and  a  wooden 
web  similar  to  the  gears  which  have  heretofore 
been  used  by  that  company.  This  thoroughly 
insulates  the  armature  shaft  from  the  rim  of  the 
crank  wheel.  This  crank  wheel  rim  has  upon 
one  side  a  crank  pin,  as  will  be  seen  in  the  illus- 
tration. The  car  wheel  has  a  crank  pin  also, 
and  between  the  two  is  stretched  a  heavy  coil 
spring,  capable  of  pulling  with  a  very  slight 
elongation  2,500  or  3,000  pounds.  The  power 
of  the  motor  in  turning  the  wheel  is  transmitted 
through  these  springs,  and  the  wheel  is  readily 
turned  in  the  direction  in  which  the  armature 
tends  to  rotate.  Just  inside  of  the  crank  disks 
are  the  bearings  of  the  hollow  armature  shaft  in 
the  motor  frame.  By  referring  to  Fig.  2  it  will 
be  seen  that  this  motor  frame  is  made  of  two 
peculiarly  shaped  castings  of  steel  with  arms 
projecting  forward  and  backward.  These  arms 
rest  on  rubber  cushions  placed  on  channel 
bars  which  go  from  side  to  side  of  the  motor 
frame.  In  this  way  the  armature  is  held  up  in 
the  frame  and  away  from  the  axle,  and  the  en- 
lire  weight  of  the  motor  is  supported  by  these 
spring  cushions  and  by  the  car  boxes  outside  of 
the  wheels  at  the  points  where  the  car  body  is 
supported.  None  of  the  weight  of  the  motor 
falls  on  the  axle  inside  of  the  wheels,  The  spring 


FIG.  4.       SHORT'S   GEARLESS   RAILWAY   MOTOR. 

speed  motors  is  overcome  by  the  slow  speed  of  the 
gearless  machine.  Two  bearings  only  are  needed 
and  as  those  are  large  and  located  in  the  motor 
frame  it  is  expected  the  wear  will  be  very 
slow.     The  commutator   runs  slowly  and  does 


Fig.  4  shows  the  truck  fitted  up  with  two  of 
these  gearless  motors.  The  space  between  the 
wheels — entirely  filled  up  with  apparatus  where 
the  old  type  geared  motor  is  used — is  with 
these     new     motors   open    and    clear.       Cars 


FIG    2.      short's   GEARLESS   RAILWAY   MOTOR. 

not  heat  perceptibly.  As  the  centrifugal  force 
is  exceedingly  small,  a  high  rate  of  speed  in  the 
car  can  do  no  damage  to  the  motor.  As  far  as 
a  tendency  to  burst  the  conunutator  or  throw 
the  bobbins  on  the  armature  out  of  place  goes,  a 


equipped  with  the  gearless  motors  look  like 
the  ordinary  horse  cars,  and,  it  is  claimed,  make 
no  more  noise  than  the  horse  car  in  passing 
along  the  track.  As  the  motor  is  smaller 
than  the    dianeter    of    the  car    wheels    it     is 
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not  easily  seen  and  must  be  looked  for  very 
closely.  The  motor  is  constructed  entirely  of 
wrought  iron  and  steel,  the  parts,  as  will  be 
seen,  being  very  heavy  and  strong,  giving  a 
safety  factor  of  many  times  the  requirements 
of  the  motor.  The  rheostat  and  controlling 
mechanism  used  with  the  standard  motor  are 
applied  to  this  machine,  and  as  any  slight  jerk 
which  might  occur  in  first  throwing  on  the  cur- 
rent is  taken  up  fay  the  coil  springs  between  the 


made  public,  but  which  is  said  to  have  great 
permanency  of  resistance  and  a  remarkably 
small  temperature  variation,  forms  the  chief 
part  of  the  resistance.  Attention  is  called  to 
the  fact  that  no  gears  or  springs  are  employed 
in  this  instrument;  no  multiplying  device;  no 
hot  wires  or  pulleys;  no  uncertain  carbon  re- 
sistance. The  scale  is  direct  reading,  and  a 
movable  index  permits  the  deflection  to  be  read 
at   a   distance    of   twenty   feet,    it   is   claimed, 


FIG.  3.      short's   CE.\RLESS   RAILWAY    MOTOR 

crank  disks  and  the  wheels,  the  car  starts  easily 
and  smoothly. 

The  humming  and  fretting  sounds  caused  by 
the  brushes  in  contact  with  the  commutator 
are  materially  lessened  by  the  slow  speed  of  the 
armature,  and  as  both  commutator  and  brushes 
are  inside  the  casing  they  cannot  be  injured  by 
mud  and  water. 

The  weight  of  the  new  motor  is  practically 
the  same  as  that  of  the  standard  motor  made 
by  the  same  company,  and  its  efficiency  is  some- 
what greater,  especially  at  normal  loads  from 
5  to  10  horse  power,  where  a  motor  usually 
runs. 


Wirt  Volt  Indicator. 

In  the  accompanying  cut  is  illustrated  the 
Wirt  volt  indicator  which  the  Electrical  Supply 
company  of  Chicago  has  just  placed  upon  the 


and   a  deviation  of  Ji  to  i   per  cent, 
perceived. 


is  easily 


Railway 


The   Boynton    Bicycle    Electric 
System. 

Among  the  many  electric  railway  systems 
that  will  be  shown  at  the  World's  Fair  the 
Boynton  electric  bicycle  car  will  no  doubt  at- 
tract attention.  In  this  system  the  principle  of 
the  bicycle  is  adopted  for  railway  transporta- 
tion. The  cars  are  supported  on  a  single  rail, 
which  is  upheld  by  an  elevated  superstructure. 
Lateral  support  to  the  cars  is  given  by  an  over- 
head rail,  against  which  guide  wheels  press, 
thus  preventing  the  car  from  swaying  from  side 
to  side.  Either  steam  or  electricity  can  be 
used  as  motive  power.     When    the   latter  agent 


changes,  and  is  kept  dry  and  clean.  The 
conductor  has  a  continuous  support,  and  is 
always  parallel  with  the  supporting  rail.  A  safe 
contact  under  high  rates  of  speed  is  insured,  it 
is  claimed,  and  as  the  guide  beam  holding  the 
conductor  is  readily  bent  to  conform  to  the 
curves,  all  difficulty  in  forming  or  rounding 
curves  is  eliminated.  The  slot  in  the  guide- 
beam  forms  a  moderately  deep  groove,  making 
it  extremely  difficult  for  the  trolley  to  get  out 
or  to  leave  the  conductor.  Another  advantage 
is  the  pro.ximity  of  the  car  top  and  upper  guide. 


ELECTRIC   CIGAR   LIGHTER. 

which  necessitates  only  a  very  short  trolley  arm. 
A  much  higher  voltage  than  that  now  used  in 
electric  railway  work  will  be  employed. 

It  is  claimed  that  the  bicj'cle  cars  will  run  so 
easily  that  a  speed  of  200  miles  an  hour  is  feasi- 
ble. The  weight  of  the  car  and  motor  com- 
bined is  only  five  tons. 


Electric   Cigar  Lighter. 

The  accompanying  cut  illustrates  a  new  elec- 
tric cigar  lighter  manufactured  by  the  Crosby 
Electric  company.  It  consists  of  either  a  single 
or  double  bronze  figure  placed  on  a  pedestal 
containing  three  of  the  long  distance  telephone 
dry  batteries,  which  give  the  current  for  the 
lighter. 

Telephone  Legislation  in  Wisconsin. 

The  question  of  imposing  a  ta.x  on  the  tele- 
phone companies  of   Wisconsin  has  been  under 


WIKT    \OJ.T    INDICATOR. 

market.  It  is  the  result  of  extensive  tests  and 
experiments,  and  is  said  to  be  an  instrument  of 
unusual  accuracy.  It  is  claimed  for  this  device 
that  it  is  strong  and  substantial,  containing  but 
one  moving  part,  and  not  liable  to  injury  in 
shipping  or  in  use.  The  indicator  has  a  case  of 
cast  iron  with  glass  front  and  brass  rim,  thus 
guarding  against  moisture,  heat  and  dirt.  The 
principle  of  action  is  that  of  magnetic  attrac- 
tion with  gravity  control,  "magnetic  memory" 
being  practically  eliminated  by  the  methods  of 
design  and  construction.     A  new  alloy,  not  yet 


THE  BOYNTON   BICYCLE   ELECTRIC   RAILWAY   .SYSTEM. 


is  employed  the  appearance  of  the  car  is  indi- 
cated in  the  cut. 

An  important  feature  of  the  system  is  the 
overhead  guide  for  the  trolley  wire.  The  con- 
ductor is  imbedded  in  the  guide,  surrounded  on 
all  sides,  except  the  lower,  with  insulating  ma- 
terial. Contact  with  the  trolley  is  made  through 
the  narrow  slot  at  the  bottom  of  the  guide. 

The  conductor   is   protected   from   climatic 


discussion  in  the  legislature  for  some  time.  In 
the  senate  last  week  a  bill  providing  for  requir- 
ing a  license  of  2_;-2  per  cent  of  the  gross  earn- 
ings was  proposed. 


The  South  Orange  company  of  Newark,  N.  J.,  has  let  a 
contract  for  the  equipping  of  its  street  railway  with 
the  Edison  system.  The  old  cars  will  be  rebuilt,  and  the 
entire  change  will  involve  an  expense  of  $300,000. 
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Segmental      Resistance      Board     for 
Theaters. 

The  rapidly  increasing  demand  for  electric 
lighting  in  securing  effects  in  theaters  has  created 
a  demand  for  many  special  devices.  In  the  ac- 
companying cut  is  represented  a  segmental  re- 
sistance board  devised  by  G.  D.  Hand  and  O. 
P.  Sells  of  Chicago,  for  regulating  incandescent 
lights  in  theaters,  halls,  and  public  places,  so  that 
the  lights  may  be  lowered  or  raised  gradually 
or  instantly.     In  the  illustration  A  represents  a 


SEGMENTAL   RESISTANCE   BOARD   FOR   THEATERS. 

series  of  segmental  contact-plates,  each  of 
which  is  connected  to  a  resistance-coil.  The 
plates  are  arranged  in  a  circle  upon  a  wooden 
board  or  plate  of  insulating  material,  provided 
with  a  series  of  holes  a  a,  through  which  the 
plates  and  coils  are  connected.  A  circu- 
lar formed  plate  C  surrounded  by  the  smaller 
plates  is  attached  to  the  board.  Upon  its  cen- 
ter is  a  pivotal  stud  and  upon  this  is  jour- 
naled  a  pinion  D,  the  boss  of  which  extends 
downward  slightly  and  is  connected  with  the 
brush  E.  This  brush  has  the  end  of  its  longer 
arm  bearing  down  upon  the  inner  portion  of  at 
least  two  of  the  plates  A  all  the  time,  and  the 
end  of  its  shorter  arm  bears  down  upon  the  cir- 
cular plate  Cat  a  point  preferably  diametrically 
opposite  its  other  end.  The  coil  connected  to 
the  middle  plate  has  the  greatest  resistance 
and  each  plate  in  succession  moving  from  left 
to  right  has  less  resistance  than  the  one  pre- 
ceding until  a  plate  is  reached,  which  has 
no  resistance.  The  operation  of  the  device 
will  be  readily  understood.  The  brush  Ema.y  be 
revolved  over  the  plates  A  in  either  direction, 
by  meshing  with  the  pinion  D  the  seg- 
mental gear  G  pivoted  upon  a  stud  pro- 
jecting from  a  block,  and  this  block  is 
secured  to  the  board  in  circular  align- 
ment with  plates  A.  This  segmental  gear  is 
oscillated  by  means  of  a  handle,  pro- 
jecting from  the  boss  of  the  gear,  a  root  pro- 
jecting downward  from  the  center  of  plate  C. 
This  root  has  tapped  into  the  end  of  it  a  bind- 
ing-screw, which  serves  to  connect  the  board 
with  the  positive  pole  of  the  generator,  and  by 
means  of  a  suitable  washer  keep  the  root,  plate, 
and  post  in  position,  From  these  parts  the 
current  passes  through  the  brush  E,  through 
the  segment-plates  A  to  the  resistance-coils, 
and  by  means  of  a  union-wire  they  are  con- 
nected to  the  plate.  From  this  plate  the  cir- 
cuit passes  to  and  through  the  lamp  .system, 
back  to  the  negative  pole  of  the  generator, 
When  the  brush  is  upon  the  plate,  the  current 
passes  direct  to  the  lamp  system. 


During  the  last  two  years  the  work  of  equipping  the 
Salt  Lake  City  railways  with  electricity  has  Ijeen  progress- 
ing rapidly,  and  to-day  the  city  has  f')5  miles  of  road  op- 
erated by  electricity.  'I'he  Salt  Lake  City  railway  has  32 
miles  and  40  cars  in  its  system.  There  are  two  more 
companies,  the  Rapid  Transit  and  t  Ireat  Salt  I  ,akc,  and 
three  new  ones  not  yet  in  operation,  the  West  Side  Rapid 
Transit,  the  IJeck  Hot  Springs  railway,  and  the  East 
lieach  railway. 


Electric  Motor  Truck. 

Francis  O.  Blackwell  of  New  York,  has  de- 
signed an  electric  motor  truck,  which  is  inde- 
pendent of  the  car  body.  It  is  illustrated  in  the 
accompanying  cuts.  In  Fig.  i  is  shown  a  side 
elevation  and  a  plan  of  the  truck  with  the  axle 
box  removed.  Figs.  2  and  3  are  respectively  a 
side  elevation  and  plan  of  an  improved  motor- 
frame  having  an  arrangement  of  gears  especial- 
ly adapted  for  the  connection  of  electric  motors 
with  the  axles  of  trucks  or  other  vehicles. 

It  will  be  seen  by  reference  to  the  illustra- 
tions that  there  is  an  arrangement  of  devices 
rigidly  connecting  the  motor  to  the  axle  of  the 
car  by  bearings,  so  as  to  permit  the  accurate  en- 
gagement of  the  gears  and  formmg  a  driving- 
connection  between  the  armature  of  the  motor 
and  the  axle.  The  outer  extremity  of  the 
motor  is  supported  upon  a  frame  attached  to  the 
ordinary  journal  boxes  of  the  car  outside  the 
wheels,  and  has  a  yielding  connection  which  re- 
lieves the  axle  of  the  pounding  action  of  the 
motor. 

In  the  cuts,  A  represents  an  electric  motor 
connected  through  gearing  £  with  the  axle  C 
of  a  truck,  while  BD  are  rigid  bearings  ex- 
tending from  the  framework  of  the  motor  and 
maintaining  the  alignment  of  the  armature-shaft 
and  countershaft  with  the  ax'.e,  so  that  the 
gearing  £  may  run  accurately.  The  outer  end 
of  motor  A  is  supported  upon  a  frame  work 
consisting  of  side  bars,  which   are    attached  to 


U 


FIG.  2.      ELECTRIC   MOTOR  TRUCK. 

the  journal  boxes  E  of  the  truck,  placed  in  the 
ordinary  manner  outside  of  the  wheels.  The 
side  bars  are  connected  by  a  transverse  bar  or 
board  G  outside  the  axle,  and  also  by  diagonal 
pieces  Hlf,  forming  a  guard  for  the  motor  and 
for  the  prevention  of  accident.     The  outer  end 


from  journal  box  to  journal  box,  by  providing 
them  with  a  rubber  or  other  spring,  as  at  J/, 
Fig  2,  at  the  point  of  attachment  to  the  boxes, 
or,  as  shown  in  Fig.  i,  where  two  motors  are  em- 
ployed driving  the  respective  axles,  by  dividing 
the  truck  frame  into  two  parts,  as  it  were,  each 
of  which  is  attached  directly  to  one  of  the  axles, 
and  by  securing  the  bars  together  by  bolts  and 
rubber  cushions,  as  shown  at  M.  Fig.  i. 

The    framing    of   the  motor,    by  which    it   is 
connected    to  the   axle,   is  so   shaped  that  the 


FIG.  3.      ELECTRIC  MuTOR   TRUCK. 

intermediate  shaft  may  have  a  gear  wheel  at  op- 
posite ends  instead  of  having  all  the  gearing 
concentrated  at  one  end.  By  this  means  it  is 
claimed  a  more  direct  action  of  the  armature 
upon  the  axle  is  insured,  the  pressure  being 
more  uniformly  balanced  and  the  connection 
between  the  bearings  of  each  of  the  engaging 
wheels  more  direct.  This  arrangement  also  al- 
lows of  more  lateral  room,  so  that  a  sprocket- 
wheel  or  other  connecting  device  between  the 
two  axles  maybe  employed.  It  will  be  observed 
that  in  this  arrangement  the  pinions  upon  the 
armature  shaft  and  the  intermediate  shaft  are 
all  the  same  size,  and  the  same  is  true  of  the 
gear  wheels  upon  the  intermediate  shaft  and 
the  axle. 

This  is  done  in  order  that  the  pinions  on  the 
armature  shaft  may  be  a  duplicate  of  the  inter- 
mediate pinion.  It  will  be  seen  from 'the  side 
elevation  that  the  arm  of  the  side  frame  extends 
outward  from  the  axle  at  a  much   lower  eleva- 


of  motor  A  rests  upon  transverse  piece  G  and 
the  side  bars  are  attached  to  the  journal  boxes  at 
a  point  below  the  springs  A',  which  supports 
the  car  body.  To  diminish  the  pounding  effect 
of  the  motor  or  motors  upon  the  axles,  the  side 
bars  are  provided  with  a  cushion,  which  modi- 
fies the  force  of  the  jars  and  shocks  to  which 
the  truck  is  exposed.  The  cushioning  action 
may  be  secured,  when  the  bars  E  extend  directly 


MOTOR    TKIUK, 

tion   than   in 


ordinary  practice,  and  that  the 
bearing  for  the  armature  shaft  is  elevated  above 
the  side  arm. 


llammerfest,  th;  most  northerly  -own  in  Europe,  is  the 
first  town  in  Norway  to  be  lighted  completely  by  electricity. 
The  Thonison-Ilouston  system  isused  and  motive  power  is 
supplied  by  a  waterfall  about  a  mile  distant.  The  in- 
stallation is  satisfactory,  and  will  be  extended  so  as  to 
light  the  harbor. 
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Forty  Horse  Power  Rae  Motor. 

The  accompanying  illustration  shows  the  new 
40-horse  power  motor  that  the  Detroit  Electfi- 
cal  works  are  building  for  railway  work.  A 
new  composition  of  aluminum  bronze  is  used 
for  the  pinions,  and  it  is  claimed  that  this  ma- 
terial has  three  times  the  tensile  strength  of 
steel.     The  Detroit  people  have  departed  from 


vancement  of  electric  science  along  the  line  of  light  and 
power. 

"The  cost  of  an  electric  lighting  plant  is  less  than  one- 
half  of  what  it  was  six  years  ago,  and  there  is  every  rea- 
son to  believe  that  six  years  from  now  almost  an  equal  de- 
crease in  cost  will  have  been  attained 

"The  rapid  introduction  of  electrical  apparatus  as  soon 
as  its  efficiency  has  been  demonstrated  is  being  seen  in 
the  remarkable  growth  of  the  electric  motor  industry. 

"The  electric  light  station  is  becrming  the   great   public 


FORTY  HORSE   POWER   RAE   MOTOR. 


old  usages  and  are  selling  motors  to  be  used  in 
connection  with  any  of  the  other  systems. 


Electricity  and   Insurance. 

At  a  recent  meeting  of  managers  of  insurance 
companies,  held  in  Cleveland,  a  committee  on 
electric  light  and  power  plants  and  insurance 
presented  an  interesting  report  on  the  general 
character  of  the  risks  taken  by  underwriters 
in  insuring  electric  light  and  power  stations. 
This  is  a  subject  that  has  caused  considerable 
discussion.     Following  is  an  extract: 

Rules  adopted  in  foreign  countries,  as  well  as  at  num- 
erous places  in  this  country,  have  been  gathered  by  your 
committee,  but  time  for  the  codification  thereof  has  not 
been  at  hand,  neither  has  it  been  possible  to  have  that  con* 
ference  between  the  parties  interestsd — to  wit,  insurance 
and  electric  light  and  power  interests— which  is  necessary 
before  such  rules  can  be  thoroughly  formulated.  The 
subject,  however,  is  having  due  attention,  and  we  trust  for 
a  satisfactory  report  at  our  next  meeting. 

.Your  committee  begs  to  submit  the  following  data  ob- 
tained from  reliable  sources: 

"It  is  estimated  that  at  the  beginning  of  the  year  1890 
$600,000,000  was  invested  in  the  electrical  industry  in  the 
United  States  and  that  250,000  persons  depended  upon  it 
for  their  living. 

"Six  years  ago  there  were  scarcely  a  hundred  electric 
motors  in  operation  in  the  United  States  for  any  purpose. 
To-day  there  are  about  15,000  motors  in  use,  applied  to  no 
less  than  200  different  industries. 

"In  February.  1885,  at  the  inaugural  meeting,  the  Na- 
tional Electric  Light  association  had  but  S7  members;  now 
it  has  over  300,  representing  almost  every  portion 
and  all  the  leading  electric  light  systems  of  the  United 
States. 

"The  statistics  collected  by  the  National  Electric  Light 
association  in  regard  to  the  use  of  electric  lights  show  the 
following: 

Arclights 3"9i9i.f  237.o'7 

Incandesccnts 2,504,41^0  2,704,763 

"At  the  close  of  1885  there  was  but  one  electric  road  in 
this  country,  in  the  suburbs  of  Baltimore,  two  miles  in 
length  and  a  working  central  rail.  Now  there  arc  about 
250  electric  railways  in  operation,  construction  or  under 
contract  in  the  United  States.  These  roads  comprise 
nearly  2,500  miles  of  track.  A  few  are  worked  by  storage 
batteries;  the  rest  by  overhead  conductors.  These  roads 
are  equipped  with  3.000  motor  cars,  requiring  four  to  five 
thoui^and  motors  of  an  aggregate  capacity  of  over  75,000 
horse  power. 

"With  the  advantages  of  the  electric  railway  as  clearly 
demonstrated  in  actual  practice,  it  will  not  be  unsafe  to 
hazard  the  opinion  that  in  ten  years  at  farthest  there  will 
not  be  a  horse  railroad  in  operation  in  our  country. 

"In  the  year  ending  June,  i88g,  there  were  834  patents 
pertaining  to  electricity.  Of  ihsse  185  maybe  classed 
under  the  head  of  telegraph  and  telephone,  while  C49  have  to 
do   with    motors,    dynamos,  batteries  and  the   general  ad- 


reservoir  of  power,  and  from  its  circuits  all  engaged  in 
manufacture,  and  thousands  who  need  power  for  various 
minor  ser\-icesand  functions,  can  draw  supplies  at  will.  In 
a  very  short  time  the  consumption  of  current  for  electric 
power  will  equal,  if  not  exceed  the  coubumption  for  light ; 
and  it  is  to  this  new  idea  that  electric  light  men  and  the 
general  public  are  adjusting  their  methods.  There  is  not 
an  electric  light  station  to-day  in  which  provision  is  not 
being  made,  in  engines  and  dynamos,  for  electric  power 
supply;  nor  is  there  a  manufacturing    industry,  within  city 


made  of  coal,  is  hardly  adequate  for  the  conduct  of  a  gas 
of  which  crude  petroleum  is  largely  a  component  part- 
Water  mains  can  hardly  be  put  down  without  possibility  of 
leak  or  breakage.  The  earih  when  damp  becomes  a  good 
conductor  for  electricity,  and  when  electric  light  wires, 
which  are  intended  to  carry  a  current  of  great  power,  are 
laid  in  close  proximity  to  these  pipes  the  least  cross  cir- 
cuit might  produce  a  spark  which,  coming  in  contact  with 
earth  saturated  with  escaping  gas,  might  produce  an  ex- 
plosion that  would  be  disastrous.  Pipes  to  conduct  gas. 
made  of  coal  alone  might  not  be  dangerous  in  close  prox- 
imity to  electric  wires,  but  gas  of  which  crude  petroleum 
forms  so  essential  a  part,  and  the  very  high  pressure  used 
to  force  the  gas  through  the  pipes  causing  leakage,  pre- 
sents a  new  danger,  the  result  of  which  might  be  appall- 
ing. 

The  total  number  of  gas  companies  in  the  LTnited  States 
is  now  about  one  thousand,  of  which  say  25  per  cent. 
operate  electric  light  plants  in  conjunction  with  their  busi- 
ness. 

In  view  of  the  rapid  growth  and  the  use  of  improper 
forms,  it  appears  to  be  necessary  that  uniform  policies 
should  be  devised,  and  the  committee  begs  leave  to  sug- 
gest that  a  committee  be  appointed  to  prepare  one  for 
adoption. 

The  committee  suggested  in  the  last  para- 
graph of  the  report  was  duly  appointed.  It  is 
to  make  its  report  in  September. 


Tyne  Alternating  Current  Dynamo. 

The  latest  form  of  the  Tyne  alternating  cur- 
rent dynamo  is  illustrated  in  the  accompanying 
cut.  There  are  ten  electro  magnets  in  this  gen- 
erator arranged  radially  around  the  armature 
with  projecting  side  cheeks,  so  that  the  two 
sides  and  the  periphery  of  the  armature  are  ex- 
posed to  the  lines  of  force.  These  magnets  are 
joined  by  a  cast-iron  ring,  which  is  in  halves^ 
forming  a  support  and  yoke  for  the  electro  mag- 
net?;  this  ring  is  split  through  the  center  and; 
joined  together  by  turned  bolts,  so  that  by  re-- 
moving  these  bolts  the  top  half  of  the  magnet 
frame  can  be  lifted  off  and  the  armature  exposed 
to  view.  The  armature  is  of  the  disk  type,  but 
the  section  of  iron  has  been  considerably 
increased  above  ordinary  practice  to  reduce 
heating  to  a  minimum.  The  iron  core  is  made 
up  of  a  gun  metal  wheel  upon  which  flat  Swed- 
ish iron  wire  is  wound  between  side  plates  until 
the  required  section  is  obtained ;  the  core  is  then 
carefully  insulated  with  mica  and  10  coils  of 
wire  wound  upon  it  in  the  case  of  a  10  pole  ma- 
chine. In  machines  wound  for  high  tension  the 
two  last  ends  from  the  armature  coils  are  brought 
down  to  two  gun-metal   collecting  rings,  which 


TVNE    AI.TERNATi:.' 

limits  anywhere,  in  which  the  use  of  electric  motors  is  not 
to  be  tried  or  has  not  already  begun." 

The  committee  begs  to  call  the  thoughtful  attention  of 
members  to  a  possible  danger  from  close  proximity  of 
electric  wires,  gas  pipes  and  water  pipes  under  ground. 

It  is  a  well  known  fact  that  no  receptacle  has  yet  been 
devised  which  will  hold  crude  peiroleum  without  evapora- 
tion. The  volatile  nature  of  this  element  is  such  tliat  it 
will  permeate  any  known  substance,  and  it  is  now  used 
extensively  in  the  manufacture  of  gas,  the  former 
method  of  piping,  which  has  not  been  moderni/.ed  for  gas 


■'■i'ii  !j 


I  are  mounted  upon  a  gun-metal  sleeve  and  in- 
sulated from  the  sleeves  by  ebonite  washers. 
The  magnet  frame  and  bearings,  as  shown  in 
the  illustration,  are  supported  upon  a  very  mas- 
sive cast  iron  bed  plate.  When  desired  the  exciter 
is  connected  direct  on  the  alternator  spindle, 
and  is  placed  on  an  extension  of  the  bed- 
plate. The  cut  is  reproduced  from  Electric 
Plant. 
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The  Western  Electrician  has  received 
from  an  authoritative  source  information  that 
orders  have  been  given  by  the  construction  de- 
partment to  complete  the  plans  for  the  World's 
Fair  buildings  according  to  the  present  draw- 
ings. If  this  is  true,  and  we  have  every  reason 
to  believe  it  is,  it  will  be  a  great  disappoint- 
ment to  the  electrical  interests,  as  it  will  mean 
an  electrical  display  very  much  inferior  to  that 
which  the  electrical  people  are  expecting  and 
preparing  for.  It  will  mean  an  electrical 
building  only  about  two-thirds  of  the  required 
dimensions,  notwithstanding  the  fact  that  the 
electrical  interests  have  formally  petitioned 
the  World's  Fair  authorities  to  make  this  build- 
ing at  least  fifty  per  cent,  larger  than  it  is  now 
planned  to  be.  It  will  mean  the  dividing  up  of 
the  electrical  display  among  several  buildings, 
the  greater  part  of  the  apparatus  going  into  the 
electrical  building  to  be  sure,  but  very  many  of 
the  heavier  and  more  important  exhibits 
going  into  the  machinery,  the  mines,  the   trans- 


portation and  other  buildings.  Such  a  dwarfing 
of  the  main  electrical  display  by  putting  else- 
where many  of  the  most  important  and  inter- 
esting features  will,  we  believe,  be  strongly 
protested  against  by  electricians  from  every 
part  of  the  world.  J.  P.  Barrett,  chief  of  the 
electrical  bureau,  is  at  this  writing  confined  to 
his  home  by  illness  and  could  not  be  seen  by  a 
Western  Electrician  representative.  It  does 
not  seem  possible  to  us,  however,  that  this  action 
could  have  been  takf  n  with  his  knowledge  and 
concurrence.  Prof.  Barrett  is  a  practical  elec- 
trician and  by  frequent  consultations  with  those 
interested,  is  apparently  keeping  himself  in 
close  touch  with  the  electrical  interests  with 
the  very  laudable  idea  of  meeting  the  wants  of 
this  important  industry  as  far  as  possible.  He 
knows  that  the  adoption  of  this  plan  will  meet 
with  the  most  determined  opposition  on  the 
part  of  the  electrical  industry  as  a  whole.  We 
cannot  but  think,  therefore,  that  this  important 
step  must  have  been  taken  without  his  knowl- 
edge. It  had  occurred  to  us  that  it  might  be 
the  intention  to  so  construct  the  electrical 
building  as  to  admit  of  its  extension  in  case  the 
next  two  years'  developments  in  the  electrical 
field  should  demonstrate  its  inadequate  dimen- 
sions, but  we  learn  that  this  building  is  so 
crowded  in  between  the  artificial  lake,  the 
administration  building  and  the  mines 
building  that  no  extension  is  possible. 
If  the  plans  for  the  electrical  building  are 
allowed  to  go  on  to  completion  according 
to  the  present  drawings,  it  will  then  probably 
be  too  late  to  make  the  desired  changes  and  all 
hope  of  a  satisfactory  electrical  display  must  be 
abandoned.  Prompt  action  is  therefore  ne- 
cessary on  the  part  of  the  chief  of  the  electrical 
department  and  on  the  part  of  every  one  inter- 
ested in  making  the  electrical  section  the  most 
important  feature  of  the  World's  Columbian 
Exposition. 

A  NOVEi.  motor  installation  representing  an 
interesting  transformation  of  energy  is  illustra- 
ted in  this  issue  and  will  no  doubt  offer  a  sug- 
gestion to  others  who  are  endeavoring  to  solve 
similar  problems. 


The  outlook  for  the  telephone  bill  in  the 
Illinois  legislature  is  very  favorable  from  the 
companies'  point  of  view.  It  is  probable  that 
the  bill  will  be  buried  in  the  committee  room 
as  the  members  of  the  senate  seem  disinclined 
to  impair  the  service  of  the  Chicago  exchange. 


In  the  classification  of  the  electrical  exhibits 
of  the  World's  Columbian  Exposition  Chief 
Electrician  Barrett  has  made  the  historical  de- 
partment a  prominent  feature.  It  will  be  no- 
ticed that  he  has  provided  for  a  display  of 
models  of  electrical  inventions  for  both  this 
country  and  foreign  nations.  This  exhibition, 
it  is  believed,  will  be  the  most  elaborate  of  its 
kind  ever  attempted. 


A  correspondent  notes  an  important  victory 
of  the  electric  system  over  the  cable.  The 
Grand  Rapids  company  has  a  system  of  cable 
railway,  the  installation  of  which  involved  the 
expenditure  of  over  $2,000,000,  and  it  is  now 
proposed  to  throw  out  the  entire  plant  and 
substitute  electricity  as  a  motive  power.  The 
change  is  advocated  by  a  prominent  cable  ex- 
pert, who  is  now  in  charge  of  the  work. 


The  interest  manifested  by  street  railway 
managers  in  every  development  of  the  electric 
system,  which  tends  to  diminish  the  number  of 
parts  or  otherwise  simplify  the  apparatus,  has 
led  to  considerable  experimenting,  both  in  this 
country  and  in  England  on  this  line.  In  a  re- 
cent issue  attention  was  called  to  the  progress 
made  in  the  new  underground  electric  railway 
in  London.     In   this   issue   we  illustrate  a  new 


gearless  motor  for  street  railwa)'  work,  which 
no  doubt  will  be  examined  with  interest  by 
street  railway  managers,  and  by  all  who  believe 
that  in  the  development  of  the  electric  railway 
system  will  be  found  the  only  permanent  solu- 
tion of  the  problem  of  rapid  transit  for  large 
cities. 


The  American  Engineer  has  a  department 
which  it  distinguishes  from  the  rest  of  the  paper 
by  the  pretentious  title  "Literary."  This  is  one 
of  the  latest  bits  of  information  contained  in 
this  department:  ^'Aluminum  Age\^  the  name 
of  a  new  paper  hailing  from  Newport,  Ky.  It 
is  a  pity  they  do  not  know  how  to  spell  the 
name  of  'the  coming  metal' — aluminium." 
The  frisky  editor  of  our  esteemed  contemporary 
has  evidently  just  aroused  himself  from  a  Rip 
Van  Winkle  sleep  to  learn  that  "aluminum"  is 
"the  coming  metal." 


In  another  column  F.  W.  Home  advocates  a 
system  of  electric  railways  for  the  exposition 
grounds  and  explains  the  method  of  organiza- 
tion and  the  government  proposed.  It  appears 
that  the  chief  opposition  to  a  surface  road  is 
the  fact  that  it  might  be  necessary  to  cross  the 
walks  and  drives  about  the  grounds.  In  his 
article  Mr.  Home  says  that  the  objection  has 
been  made  that  the  overhead  trolley  wire  is  un- 
sightly, yet  it  is  proposed  to  construct  an  ele- 
vated railroad  system,  which  it  is  claimed  would 
detract  much  more  from  the  appearance  of  the 
grounds.  Mr.  Home's  proposition  is  before  the 
World's  Fair  authorities. 


The  formal  opening  of  the  telephone  service 
between  Paris  and  London  took  place  March 
iS.  The  cable  reports  say  it  was  a  notable 
event,  and  was  participated  in  by  many  promi- 
nent officials  of  England  and  France.  Mme. 
Roche,  wife  of  M.  Roche,  minister  of  industry 
and  the  colonies,  had  the  honor  of  uttering  the 
first  words  ovqr  the  new  line.  M.  Roche  then 
held  a  conversation  with  Henry  Cecil  Raikes, 
the  postmaster-general  of  Great  Britain.  M. 
Roche  said  that  he  hoped  the  telephone  line 
would  form  a  fresh  link  of  friendship  between 
Great  Britain  and  France,  and  many  other  com- 
plimentary speeches  were  transmitted  between 
the  two  cities.  There  is  already  considerable 
disappointment  expressed  in  both  countries,  ac- 
cording to  the  cable  reports  over  the  fact  that 
the  regulations  and  charges  will  restrict  the  use 
of  the  instruments  to  a  very  few  persons.  It 
will  be  of  little  or  no  general  good  under  the 
present. arrangements  it  is  feared. 


It  appears  to  be  the  general  belief  outside  of 
electrical  circles  that  the  only  feature  of  the 
underground  system  of  electric  wires  that  still 
remains  unsolved  is  the  question  of  cost.  This 
is  the  position  assumed  by  the  Rochester,  N. 
Y.,  Herald  in  considering  the  editorial  in  our 
last  issue.  It  should  be  borne  in  mind  that  in 
the  underground  as  well  as  in  the  overhead 
systems  the  question  of  safety  enters  largely 
into  the  problem,  and  until  it  is  satisfactorily 
solved,  the  extension  of  underground  work 
will  be  more  or  less  slow.  The  operation  of 
electric  wires  underground  under  existing  con- 
ditions is  not  unattended  with  danger,  it  should 
be  remembered,  and  these  dangers  are  not 
generally  due  to  defects  in  the  electric  system 
proper,  but  rather  to  th(»  presence  of  gas  in  the 
conduits  and  the  carlessness  of  workmen. 
This  was  clearly  shown  in  the  recent  manhole 
explosion  in  Chicago,  which  resulted  so  dis- 
astrously. Further  evidence  on  this  jioint  is 
found  in  the  report  of  the  committee  of  insur- 
ance managers  on  this  subject,  which  is  pre- 
sented in  another  column.  'Lhis  report  reviews 
the  dangers  to  which  the  present  condition  of 
affairs  expose  the  public.  The  remedy  (or  the 
trouble  rests  with  the  gas  companies.  Im- 
proved construction  work  in  their  street  mains 
alone  will  remove  the  ilanger. 

In  view  of  these  facts  it  is  not  surprising 
that  the  electric  companies  hesitate  when  they 
are  asked  to  invest  immense  sums  of  money  in 
underground  construction,  which  may  be  in- 
stantly destroyed  by  a  careless  plumber  or  gas- 
fitter. 
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Electric    Timing   Apparatus  for  Photog- 
raplners. 

As  the  use  of  photography  in  engraving 
extends,  the  necessity  for  using  some  automatic 
device  for  regulating  the  exposure  of  sensitive 
films  becomes  more  generally  appreciated.  The 
cause  of  many  failures  in  photo-engraving  is  to 
be  found  in  the  fact  that  exposures  are  not 
properlv  timed.  In  the  accompanying  cuts 
are  shown  two  electrical  devices,  invented  by 
W.  A.  Blomgren  of  Chicago,  for  sounding  an 
alarm  and  shutting  off  light  from  a  camera 
when  a  given  period,  during  which  a  sensitive 


FIG.  2.      ELECTRIC  TIMING   .\PPARATr5   FOR   PHOTOG- 
RAPHERS. 

film  is  to  be  exposed,  has  expired.  The  timing 
and  alarm  device  is  shown  in  Fig.  i.  The  dial 
is  so  arranged  that  provision  is  made  for  expos- 
ures of  from  fifteen  seconds  to  sixty  minutes, 
according  to  the  necessities  of  the  case.  Sup- 
pose for  example  it  is  desired  to  make  a  five- 
minute  exposure.  The  small  indicator  nearest 
the  dial  is  set  at  the  five-minute  mark;  the 
lever,  shown  at  the  right,  is  lowered,  which 
causes  the  clock  work  to  clutch  the  large  hand 
on  the  dial,  and  set  it  in  motion.  At  the  end 
of  five  minutes  the  large  hand  comes  in  contact 
with  the  small  pointer,  and  the  electric  circuit 
is  closed.  The  gong  shown  at  the  top  of  the 
instrument  rings,  which  announces  to  the  oper- 
ator the  fact  the  that  time  of  exposure  has  ex- 
pired. 

When  the  circuit  is  completed  the  light  is 
shut  off  from  the  camera  by  the  device  shown 
in  Fig.  2.  The  device  is  placed  just  back  of 
the  lense.  When  the  circuit  is  completed  the 
armature  of  the  electromagnet  shown  in  the 
cut,  is  attracted,  and  the  shutter  falls,  thus 
cutting  off  the  light  and  preventing  further 
exposure. 

After  the  large  hand  has  made  contact  with 
the  pointer  it  rubs  by  the  latter  and  breaks 
the  contact.  By  raising  the  lever  at  the  side  the 
clutch  is  released,  and  the  large  hand  flies 
back  to  its  original  position. 

The  clockwork  in  the  instrument  is  an 
eight  day  movement.  Current  is  provided  by 
a  battery  of  two  dry  cells,  which  are  fastened 
in  the  lower  part  of  the  box,  Fig.  i.  The 
device  has  been  u«ed  with  success  by  Mr. 
Blomgren  in  his  photoengraving  establishment, 
in  Chicago.        

Sperry  Specialties. 

The  Sperry  Electrical  Mining  .Machine  com- 
pany of  Chicago  has  recently  added  tools  and 
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eiiuipment   for   manufacturing  on  an  extensive 

scale    the  "Sperry    Supplies  and    Specialties." 

The  accompanying  cuts  show  three  devices. 


Figs.  I  and  2  represent  the  Sperry  single  and 
double  pole  incandescent  snap  switches. 

Fig.  3  represents  a  detachable  rosette  cut- 
out. As  illustrated  the  bases  are  provided  with 
holes  for  receiving  the  wires  at  the  back,  also 
with  grooves  to  adinit  wiring  for  cleat  work  of 
any  width.  The  appearance  of  this  cut-out  is 
unique.  The  design  is  neat,  the  grooves  giving 
it  an  ornamental  finish,  at  the  same  time  fur- 
nishing perfect  ventilation,  which  prevents 
staining  of  ceilings  in  case  of  blowing  the  fuse. 
The  outside  connection  rosette  resembles  the 
"Universal"  with  the  exception  that  the  termin- 
als are  brought  outside  the  base.  Both  rosettes 
and  switches  are  manufactured  in  wood  and 
porcelain. 

Transportation  at  the  World's  Fair. 

BV  F.  W.  HORNE. 

In  reply  to  the  editorial  in  your  issue  of  the 
14th  instant  as  to  what  steps  have  been  taken 
by  any  of  the  electric  companies  for  the  pur- 
pose of  exhibiting  motor  cars  at  the  World's 
Columbian  Exposition  in  1S93,  I  beg  leave  to 
submit  the  following: 

On  June  10,  1S90,  I  submitted  the  following 
proposition  to  the  Woild's  Columbian  Exposi- 
tion: 

Lyntan  J,  Gagi\  President  IVorlas  Colitr/tbia/i  Exposttioti: 
Dear  Sir:  Agreeable  to  our  conversation  of  yesterday 
regarding  electric  railways,  I  beg  leave  to  submit  the  fol- 
lowing for  consideration  at  the  proper  time.  If  granted 
the  right,  myself  and  associates  propose  to  build  a  standard 
electric  railway  within  the  exposition  grounds  to  and  from 
such  points  as  may  be  desired.  The  motive  power  to  be 
employed  will  be  that  of  electricity  in  its  various  forms; 
keeping   the    railway   open   at  all  proper  times  for  the  va 
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rious  electric  motive  manufacturing  companies  of  the 
world  to  exhibit  practically  the  workings  of  their  systems; 
the  railway  to  be  provided  with  the  necessary  safeguards, 
such  as  fences,  gales  and  viaducts  at  the  entrance  to  the 
grounds:  'he  stations  to  be  located  at  the  various  points 
desired,  where  only  access  to  the  railway  can  be  had 
through  turnstiles  for  the  registration  of  all  passengers. 
The  railway  herein  proposed,  with  the  necessary  motive 
power,  palace  cars,  generators  and  steam  plant,  to  be  fur- 
nished by  myself  and  associates  without  expense  to  the  ex- 
position, except  that  the  exposition  company  is  to  furnish 
and  deliver  to  our  engines  the  necessary  steam  for  oper- 
ating said  plant. 

The  exposition  company  is  to  be  compensated  for  the 
above  grant  by  a  certain  percentage  of  the  gross  receipts 
that  may  be  agreed  upon  hereafter.  The  amount  of  gross 
receipts  to  be  determined  by  the  registering  turnstiles 
daily. 

My  apology  for  having  brought  this  before  you  at  this 
early  date  is  that  in  laying  out  the  g-ounds  it  might  be 
advisable  to  consider  the  means  of  transportation  within 
the  grounds  to  the  various  points  of  interest.  In  that 
event  I  ask  this  to  be  tiled  as  my  formal  application  for 
this  grant,  being  ready  at  any  time  to  furnish  bonds  for 
the  fulfillment  and  performance  of  the  grant,  and  ready  at 
all  times  to  appear  before  yourself  or  such  committee  as 
you  may  appoint  for  the  investigation  of  this  railway 
scheme  in  detail  and  the  responsibility  of  the  parties  ask- 
ing the  grant. 

The  above  proposition  was  considered  at  the 
time  of  its  receipt  by  the  board  of  directors  of  the 
exposition,  and  was  referred  by  President  (lage 
to  the  mechanical  and  electrical  committee.  A 
copy  of  the  same  was  also  forwarded  to  the 
buildings  and  grounds  committee,  to  the  ways 
and  means  committee  and  the  director-general 
when  he  was  duly  appointed,   and    a   copy  was 


also  forwarded  to  each  of  the  standard  electric 
companies  in  the  United  States,  or  its  represen- 
tatives, stating  that  it  was  proposed  that  if  I 
received  this  grant,  in  all  probability  there 
would  be  use  for  live  motors  from  each  com- 
pany; that  the  motors  required  should  be  at 
least  30-horse  power  per  car,  and  should  be 
capable  of  making  an  average   schedule  time  of 
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12  miles  per  hour;  that  the  motor  car  should  be 
operated  under  rules  and  regulations  to  be  ap- 
proved by  the  director-general  of  the  World's 
fair,  or  such  other  person  as  he  might  desig- 
nate to  look  after  the  interests  of  the  exhibi- 
tors on  this  railway.  The  generating  power  is 
to  be  divided  up  equally  among  the  various 
standard  companies  which  have  generators  suit- 
able for  operating  motor  cars;  and  in  order  to 
operate  these  generators  for  one  system  of  rail- 
way separately  it  will  be  necessary  to  break  the 
trolley  wire  up  into  sections  a  mile  or  more  in 
length  and  feed  direct  from  the  power  station 
to  each  mile  of  the  trolley  wire  by  means  of  an 
underground  conductor  if  the  exposition  com- 
pany adopt  a  surface  railway.  This  method 
would  give  each  generator  its  share  of  the 
motor  work  and  permit  the  various  motor  cars 
to  be  operated  from  the  different  generators 
according  to  the  section  of  track  passed  over. 
The  various  electric  companies  furnishing  ap- 
paratus are  to  have  the  right  to  provide  motor 
men  and  conductors,  with  the  privilege  of 
sounding  the  praises  of  their  particular  system, 
but  the  conductors  and  motor  men  must  com- 
ply with  all  rules  and  regulations  made  by  the 
director-general  or  such  ofticer  as  he  may  des- 
ignate, and  to  be  paid  by  the  railroad  company 
at  wages  equal  to  those  of  any  other  railway 
company  in  the  United  Stales;  there  being  no 
objection,  of  course,  to  the  various  electric  com- 
panies paying  higher  prices  to  the  men  if  they 
should  so  desire.  It  is  also  understood  that 
each  electric  company  will  furnish  one  mechanic 
to  look  after  its  motors,  his  services,  however, 
to  be  paid  for  by  the  railivay  company. 

Up   to   the   present   time  four  of  the  leading 


companies  in  the  United  States  have  signified 
their  willingness  to  join  such  an  enterprise,  and 
each  has  named  its  representative,  who  is  to  be 
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a  director  in  the  railway  company,  if  the  grant 
is  secured.  The  fifth  company  has  the  matter 
under  consideration,  and  has  informed  me  that 
in  all  probability  it  will  be  associated  with  the 
undertaking. 

The  objection  to  the  above  scheme  when  first 
proposed  to  the  electric  companies  was  that  the 
person  making  the  request  for  the  grant  was  in 
the  employment  of  one  particular  company.  This 
objection  has  been  overcome  by  requesting  each 
company  to  have  a  representative  on  the  direc- 
tory to  have  equal  powers  with  myself.  The 
application  would  have  to  be  made  by  some  one, 
and,  whoever  that  person  might  be,  he  certainly 
would  at  one  time  or  another  have  been  con- 
nected with  some  electric  company ;  and  it  seemed 
to  the  writer  that  it  was  much  better  for  a  prac- 
tical railway  man  to  secure  this  grant  than  an 
outsider  who  had  no  knowledge  whatever  of 
electric  motor  traction  or  street  railway  opera- 
tion. This  same  view  was  entertained  by 
prominent  directors  of  the  exposition  company. 
President  Gage  was  of  the  opinion  that  outside 
parties  should  furnish  the  capital  and  operate 
the  railway,  giving  to  the  exposition  company 
a  certain  percentage  of  the  gross  receipts, 
thereby  permitting  the  exposition  company  to 
use  its  capital  for  buildings  and  other  necessi- 
ties, which  it  could  not  well  have  outside  par- 
ties interested  in.  Moreover,  the  exposition 
company  did  not  care  to  take  the  responsibility 
of  becoming  a  common  earner  and  thus  liable 
for  damages,  etc.,  as  is  likely  to  be  the  case  in 
the  operation  of  a  railway  system. 

Up  to  the  present  time  the  directors  of  the 
World's  Columbian  exposition  have  not  gone 
on  record  as  to  whether  they  prefer  an  elevated 
or  surface  railroad,  nor  has  the  board  of  archi- 
tects, although  it  is  generally  understood  that 
the  latter  favors  an  elevated  railroad,  for  the 
reason  that  it  gives  easy  access  to  and  from  all 
points  in  the  ground  without  hindrance.  At 
the  same  time  the  architects  realize  theunsight- 
liness  of  an  elevated  railroad  and  therefore  do 
not  propose  to  permit  the  erection  of  one  in 
front  of  any  of  the  main  buildings,  or,  in  fact, 
anywhere  near  them.  They  would  relegate  it 
to  the  rear  of  the  buildings,  but  unfortunately 
the  majority  of  the  buildings  have  no  rear  to 
them,  having  the  artificial  lake  on  one  side  and 
Lake  Michigan  on  the  other.  It  is  therefore 
intimated  that  they  will  only  permit  the  railway 
to  be  operated  in  the  minor  or  unimportant 
parts  of  the  exposition  grounds,  thereby  giving 
little,  if  any,  convenience  to  the  traveling 
public. 

The  consulting  engineer  is  said  to  have  ad- 
vocated the  use  of  a  single  track  elevated  road, 
run  in  the  form  of  a  loop,  and  to  have  the  cars 
on  this  loop  operated  continuously  without  any 
rest  whatever,  except  stopping  at  the  railway 
stations  to  allow  passengers  to  get  off  and  on, 
keeping  the  motors  in  continual  operation  in 
the  form  of  a  merry-go-round.  This  proposed 
system  is  to  straddle  the  road  bed  with  the  rail- 
way cars  for  the  purpose  of  preventing  the  car 
from  getting  off  the  track.  It  is  to  be  equipped 
with  special  motors,  which  are  yet  to  be  de- 
signed. The  Chicago  daily  papers  have  ex- 
plained the  system  fully,  showing  that  the  in- 
ventor proposes  to  make  an  average  schedule 
time  of  25  miles  per  hour  on  a  headway  of  20 
seconds,  which  gives  the  astonishing  result  that 
he  is  going  to  operate  motors  about  704  feet 
apart  at  a  speed  of  25  miles  per  hour.  It  is  to 
be  hoped  that  he  will  provide  a  flexible  method 
between  each  and  every  train  to  prevent  a 
series  of  concussions,  There  is,  however,  little 
fear  that  any  particular  system  will  be  operated 
within  the  fair  grounds  to  the  exclusion  of  any 
other.  All  schemes  of  every  nature  have  to 
come  first  before  the  building;;  and  grounds 
committee,  which  is  made  up  of  able,  conserva- 
tive business  men,  who  will  be  very  slow  to 
adopt  any  theoretical  scheme.  .Should  the 
buildings  and  grounds  committee  report  favor- 
ably upon  ihe  scheme,  it  then  would  go  to  the 
mechanical  and  electrical  committee  for  con- 
sideration as  to  its  feasibility;  thence  to  the 
electrical  bureau,  which  has  lately  been  organ- 
ized; thence  to  the  ways  and  means  committee 
for  terms  and  conditions  governing  the  proposed 
gram;  thence  to  the  director-general  for  his 
consideration  and  approval,   and    finally  to  the 


full  board  of  directors  for  confirmation  or  re- 
jection. 

The  only  fear  there  is  in  this  railway  matter 
at  the  World's  Columbian  exposition  is,  as 
stated  in  your  editorial,  that  action  may  be  de- 
ferred until  such-  time  as  the  architects  have 
located  their  buildings  so  that  it  will  beimpossible 
to  furnish  adequate  intermural  transportation. 
Undoubtedly  the  architects  will  locate  their 
buildings  in  such  manner  as  to  have  the  finest 
and  most  pleasing  effect.  They  will  object  to 
any  railway  passing  in  front  or  at  the  side  of 
these  buildings  for  fear  of  marring  the  view, 
and  it  is  a  question  for  the  directors  to  consider 
carefully  whether  it  is  best  to  sacrifice  a  little 
beauty  for  great  utility. 

To  the  members  of  the  buildings  and  grounds 
committee  I  have  claimed  that  in  an  electrical 
railway  constructed  with  the  ties  eight  inches 
below  the  ground,  with  rails  set  on  chairs,  the 
entire  road-bed  could  be  covered  with  a  rich 
soil,  and  grass  and  flowers  be  sown  from  one 
end  of  the  line  to  the  other;  that  the  poles 
should  be  of  iron,  set  between  the  double  track, 
with  neat  and  ornamental  brackets  for  the  sus- 
pension of  the  trolley  wire,  and  vines  could  be 
trained  on  the  poles,  if  desired,  as  an  ornament 
to  the  grounds;  that  the  railway  be  inclosed 
from  one  end  to  the  other  with  a  neat  ornamen- 
tal fence  of  an  open  design,  which  would  not 
obstruct  the  view  a  particle,  or  detract  from  the 
appearance  of  the  buildings;  that  viaducts  be 
located  at  each  railway  station,  and  a  fence  be 
put  between  the  double  railway  tracks  at  the 
stations  to  prevent  passengers  crossing  the 
tracks,  having  access  to  the  other  side  of  the 
railway  tracks  by  means  only  of  the  viaduct. 
It  may  also  be  necessary  in  places  for  the  rail- 
way to  pass  over  the  viaducts,  and  in  this  event 
it  would  be  easily  accomplished  on  an  8  per  cent, 
grade. 

The  engineers  of  the  exposition  do  not  seem 
to  realize  that  an  electric  railway  can  be  oper- 
ated satisfactorily  on  anything  over  a  grade  of 
52  feet  to  the  mile,  as  in  steam  railway  work; 
but  even  if  the  board  of  directors  of  the  World's 
Fair  should  decide  on  an  elevated  railroad  the 
structure  certainly  should  be  double  track  and 
be  of  standard  gauge  suitable  for  the  various 
electric  motor  companies  of  the  United  States 
to  exhibit  their  cars  practically  thereon,  and  not 
so  constructed  as  to  be  suitable  for  only  one 
particular  system  which  is  not  in  existence  on 
any  railway  in  the  United  States  at  the  present 
time. 

There  is  no  question  but  that  electric  power 
will  be  the  cleanest  and  most  desirable  method 
of  operating  the  elevated  railroad  as  well  as 
a  surface  road,  but  the  great  objection  to  an 
elevated  railroad  is  the  cost.  With  a  generous 
imagination  as  to  the  number  of  passengers 
carried  the  total  gross  receipts  would  not  equal 
one-half  of  the  first  cost.  In  the  city  of  Chi- 
cago an  elevated  railroad  is  objected  to  by  every 
property  owner  in  front  of  whose  building  it 
passes;  and  on  the  South  side  one  was  not  even 
permitted  to  be  operated  on  State  street,  but 
was  placed  back  in  the  alley,  in  the  rear  of 
stables  and  coal  sheds.  Yet  this  same  objec- 
tionable form  of  railroad  is  being  advocated  for 
the  magnificent  grounds  of  the  World's  Fair! 

One  engineer  of  the  World's  Fair  even  raised 
the  objection  against  a  surface  railroad  on  ac- 
count of  the  single  trolley  wire,  and  in  the  same 
breath  advocated  this  unsightly  elevated  rail- 
road, which  is  equal  in  unsightliness  to  a 
thousand  of  such  trolley  wires.  Again,  it  is  not 
necessary  to  have  access  to  and  from  all  points 
of  the  exposition  grounds,  because,  as  a  matter 
of  course,  people  will  not  be  allowed  to  run  wild, 
and  cross  the  grounds  at  pleasure,  but  will  be 
confined  to  the  various  walks;  therefore  it  is 
only  the  cross  walks  where  they  would  have  to 
have  viaducts  or  the  railway  pass  by  means  of 
viaducts  or  by  subways. 


Electrically     Operated     Pianos     at     the 
World's  Fair. 

i)r.  (1.  P.  Hackenberg  of  Austin,  Tex.,  is  ne- 
gotiating with  the  directors  for  the  introduc- 
tion of  his  "musical  telegraph  system."  He 
proposes  to  utilize  ten  pianos,  each  provided 
with  electrical  attachments  and  all  connected 
with  a  keyboard,  which  shall  be  under  the  direc- 


tion of  an  operator  or  musical  director.  This 
keyboard  should  have  ten  keys,  he  says;  one 
for  each  instrument.  By  manipulating  these 
keys  the  director  would  make  and  break  the 
electrical  connections  between  the  instruments. 
The  pianist  occupies  one  of  the  pianos.  He 
has  no  new  duties  to  perform  in  playing  the 
combination,  as  the  expression  is  mainly  ren- 
dered by  the  musical  director.  The  object  of 
having  pianos  is  not  so  much  to  secure  a  uni- 
form loud  volume  in  music  by  the  simultaneous 
action  of  the  instruments,  but  to  give  rapid  runs 
without  taking  two  successive  notes  from  the 
same  instrument  and  otherwise  render  artistic 
expression,  reaching  the  ear  from  different 
points,  and  affording  a  timbre  of  its  own  with 
the  widest  range  of  harmony. 

The  whole  affair  could  be  put  in  operation 
for  a  few  thousand  dollars  and  would  make  a 
very  attractive  musical  feature,  besides  show- 
ing a  new  use  for  electricity. 


Electrical   Section   of  the  World's   Fair. 

Chief  Electrician  Barrett  and  Secretary 
Hornsby  have  issued  a  new  classification  of  the 
electrical  department  of  the  world's  fair.  It 
comprises  eighteen  groups  and  sixty-three 
classes,  arranged  in  the  following  order: 

Group  119. 
Apparatus  to   illustrate  the  pjtenomena  and  laws  of  elec- 
tricity and  magnetism. 

Class  718.  Statical  electricity. 

Class  719.  Thermo  electricity,  thermo-electric  batteries. 

Class  720.  Magnets,  temporary  and  permanent. 

Class  721.  Induction  coils,  converters,  etc. 

Group  120. 

Apparatus  for  electrical  measnrements. 

Class  722.     Standard  resistanc,  coils. 
Class  723.     Standard  condensers. 
Class  724.     Standard  batteries. 

Class  725.     Instrnments  of  precision,  voltmeters,  amme- 
ters, wattmeters,  etc. 

Group  121. 
Electric  batteries,  primary  and  secondary. 
Group  122. 
Alachines  and  appliances  for  producing  electrical  currents 
by  mechanical poxuer — dynamical  electricity. 

Class  726.     Dynamos  of  direct  constant  e.  m.  f.,  varying 

current. 
Class  727.     Dynamos  of  direct  constant  current  and  vary- 
ing e.  m.  f 
Class  728.     Dynamos    of    alternating    current,    constant 

e.  m.  f.  and  varying  current. 
Class  729.     Dynamos  of  alternating  constant  current  and 
varying  e.  ra.  f. 

Group  123. 
Commercial  transmission    and  regulation  of  the   electric 

current. 
Class  730.     Cables,    wires      and     insulation,     rheostats, 
switches,  indicators,  registering  meters,  am- 
meters, voltmeters. 
Class  731.     Safety  and    protective   appliances,    lightning 
rods,  lightning  arresters,  insulators,  fusible 
cut-outs,  safety  switches,  etc. 
Class  732.     Conduits,  interior  and  underground. 
Group  124. 
Electric  motors. 
Class  733.     Direct  constant  current. 
Class  734.     Direct  constant  e.  m.  f. 
Class  735.     Alternating  current. 

Group  124  A. 
Application  of  electric  motors. 
Class  736.     Street,  underground,  mining  and   other  rail- 
ways. 
Class  737.     Elevators,  pumps,  printing   presses   and  gen- 
eral macliinery. 
Class  73S.     Toys,  novel  i;s  and  domestic  appliances. 
Group  125. 
Lighting  by  electricity. 
Class  739.     The  arc   systems,    their  lamps,  fixtures   and 

appliances. 
Class  740.     The    incandescent     systems,     their     lamps, 
fixtures  and  appliances. 
Group  125  A. 
Heating  /')'  electricity. 
Class  741.     For  warming  and  heating  apartments. 
Class  742.     For  heating  fiat-irons,    soldering   irons    and 

other  objects  used  in  industrial  operations. 
Class  743,     Maintenance  of  constant  high  temperature  in 

ovens. 
Class  744.     Electric  furnaces. 

Group  126. 
Electro  metallurgy  and  electro  chemistry. 
Class  745.     Electrotyping. 

Class  74^>.     Electro  plating,  gilding  and  nickeling. 
Class  747.     Electro  deposilion  of  iron  and  other  metals. 
Class  748.     Electrolytic  separation  of  metals  from  their 
ores  or  alloys. 
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Group  127. 

F.hctric  7ueiding;  stampings  tempering:,  brazing,  etc. 

Class  749  (7.     Apparatus   for,  and  methods  of  welding  or 

joining  iron,  steel  and  other  metals. 
Class  749  l>.     Brazing,    stamping,    tempering,  etc. 

Group  12S. 

Electric  telegraph  and  electric  signals. 

Class  750.  Various  systems  of  transmitting  and  receiving. 

Class  751.  Chronogjaphs. 

Class  752.  Annunciators. 

Class  753.  Thermostats. 

Class  754.  Fire  alarm  apparaiu=; 

Class  755.  Police  telegraph  and  burglar  alarm  apparatus. 

Class  756.  Railroad  signal  apparatus. 


Group  129. 
The  telephone  and  its  appliances^ 
Class  757  a.     Cables,  construction  and  underground  work. 
Class  757  b.     Special  protective  devices. 
Class  757  c.     Switch-beards. 
Class  757  d.     Transmitting  apparatus. 
Class  757  e.      Receiving  apparatus. 
Class  757/.     Signaling  apparatus. 
Class  757  g.     Long  distance  systems. 
Class  757  //.     Various  systems  of  operation. 
Class  757  i.      Subscriber's   apparatus:  numbers,  code,  reg- 
isters, etc. 

Group  130. 

The  phonograph. 
758.     Receiving  and  recording  apparatus. 
759     Apparatus   for  the  reproduction   of   recorded 
soands  and  articulate  speech. 

Group  131. 
Electricity  in  surgery  and  therapeutics. 
■j6o.     Cautery  apparatus. 

761.     Apparatus  for  the  application  of  the  electrical 
current  as  a  remedial  agent. 
Apparatus  for  diagnosis. 


Class 
Class 


Class 
Class 


i  762. 


Class 

Class  763.     Apparatus  for  the  destruction  of  life, 


Group  132, 

Applications  of  electricity  in  various  ways  not  before 
specified. 

Class  764.     Ignition  of  e.xplosives,  gas  lighting,  etc. 

Class  765.  Control  of  heating  apparatus  by  electricity,  as 
applied  to  steam  and  hot  air  pipes  and  reg- 
isters. 

Class  766.     Electric  pens. 

Class  767.     Application  in  photography. 

Group  133. 
History  and  statistics  of  electrical  invention. 
Class  768  a.     Objects  illustrating  the  development  of  the 
knowledge  of  electricity  and  of  the  appli- 
cation of  electricity  in  the  arts. 
Class  768  b.     Collections  of  books  and  publications  upon 
electricity  and  its  applications. 

Group  134. 
Progress  and  development   in   electrical  science  and  con- 
struction, as  illustrated  by  patent  models  of 
various  countries. 
Class  769  a.     United   States  patent  office  exhibit  of  elec- 
trical models. 
Class  769  b.     Voreign   patent   office  exhibits  of  electrical 
models. 


L*    y-i — c^ — r=r- 


H. 


^. 


:::  ;^ 


i-i<;.  3- 

This  classification  is  more  comprehensive 
than  the  old  one.  Among  other  additions  is 
the  group  of  exhibits  founded  on  I'rof.  Barrett's 
idea  of  showing  the  growth  of  the  application  of 
electrical  science  by  the  patent  office  records. 

The  manner  of  exhibiting  electric  railway  sys- 
tems on  the  e.xposition  ground  is  now  under  dis- 
cussion in  the  electrical  and  construction  depart- 
ments. If  possible,  one  line  of  track  of  standard 
width  will  be  so  laid  out  that  all  of  the  various 
overhead,  conduit  and  storage  battery  sy.stems 
can  be  shown  upon  it.  This  miniature  railroad 
will  probably  be  distinct  from  the  intermural 
transportation  lint,  and  it  is  thought  will  be  ad- 
jacent to  the  electrical  building. 


Inductive 


Disturbances 
Circuits.^ 


in    Telephone 


Bv  J.  J.  Cartv. 

It  was  not  known  until  1S38  that  the  earth  might  be 
used  instead  of  a  return  wire  in  the  circuit  of  a  telegraph 
line.  This  fact  was  discovered  by  Steinh*eil.  while  making 
experiments  to  determine  whether  the  track  of  a  railroad 
could  be  used  to  complete  the  circuit  instead  of  a  return 
wire.  Steinheil's  discovery*  has  been  considered  as  one  of 
the  most  important  in  the  art  of  telegraphy,  and  since  his 
time  it  has  been  the  almost  universal  practice  to  use  the 
earth  as  a  return  in  telegraph  circuits.  When,  however, 
the  earth  return  is  used  with  the  telephone,  it  is  found  that, 
owing  to  the  extreme  sensitiveness  of  that  instrument, 
many  foreign  currents,  which  would  produce  but  little 
effect  on  telegraph  instruments,  become  a  source  of  serious 
trouble.  For  this  reason  in  telephony  it  is  often  necessary 
to  use  a  complete  metallic  circuit.  Thus  it  has  come  to 
pass  that  a  return  to  the  original  practice  of  employing 
metallic  circuits,  as  in  the  case  of  the  crudest  telegraph  in- 
struments, is  now  regarded  as  a  most  important  improve- 
ment in  connection  with  that  most  highly  developed  of  tel- 
egraph instruments,  the  telephone. 

To  obtain  complete  freedom  from  inductive  disturb- 
ances in  the  telephone  it  is  necessary,  not  only  to  use  a 
metallic  circuit,  but  to  place  the  two  wires  composing  the 
circuit  in  a  special  relation  to  the  source  of  disturbance. 
One  of  the  methods  of  so  arranging  the  wires  is  shown  in 
Fig.  I. 

In  this  case  the  two  sides  of  the  circuit  Z-  and  I?  are 
twisted  spirally  about  each  other,  so  that  their  average  dis- 
tance from  the  disturbing  wire  Z'  shall  be  the  same.     With 
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FIG.  4. 

such  a  plan,  the  telephones  a  and  b  are  not  affected  by  in- 
duction from  the  wire  Z^  This  fact  has  usually  been  ex- 
plained by  assuming  that  a  current,  commencing  to  flow  in 
Z^,  tends  to  induce  two  currents  in  the  opposite  direction 
to  itself,  one  in  the  wire  Z-  and  the  other  in  the  wire  I?\ 
that  both  currents  are  of  the  same  strength  because  the 
average  distance  of  Z-  and  L:-  from  the  disturbing  wire  Z'  is 
the  same ;  and  that  the  telephones  a  and  b  are  silent  because 
they  are  acted  upon  by  two  equal  and  opposite  forces.  The 
above  theory  seems  at  first  sight  to  be  correct,  and  indi- 
cates the  line  of  explanation  adopted  in  many  works  treat- 
ing of  the  subject. - 

I  have  made  a  number  of  experiments  which  seem  to 
prove  that  in  the  case  described  the  inductive  action, 
instead  of  tending  to  produce  a  simple  current  in  each  side 
of  the  metallic  circuit,  actually  does  produce  a  number  of 
different  currents  in  each  wire  and  in  both  directions. 

In  Fig.  2,  Z- and  Z^are  two  well  insulated  copperwires, 
500  feet  long  and  three  feet  apart.  These  wires  are  joined 
together  at  each  end  through  an  ordinary  telephone.  Z'  is 
a  well  insulated  wire  similar  to  the  other  two  and  placed 
withinone-half  an  inch  of  L~.  At  one  end  of  Z'  is  placed 
a  Blake  transmitter  yand  at  the  other  end  is  placed  a  sub- 
scriber's bell  S,  V  being  grounded  at  both  ends  as  shown. 
When  the  transmitter  T  is  operated,  either  by  speaking 
into  it  or  by  vibrating  a  powerful  tuning  fork  in  front  of 
it,  disturbances  are  produced  at  the  end  telephones. 

If  telephones  are  inserted  at  the  center  of  Z-  and  /.^  it  is 
found  that  at  those  points  no  sound  is  heard,  while  the 
noise  of  the  end  telephones  continues  as  before.  This  con- 
stitutes a  simple  case  of  inductive   disturbance,    and   can 
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only  be  explained  by  assuming  that  the  wire  Z'  acts  elec- 
tro tatically  upon  the  circuit  composed  of  /--'  and  /^  or.  in 
other  words,  thU  we  are  dealing  with  a  system  of  con- 
densers in  series,  of  which  V  constitutes  one  plate,  the 
earth  another  and  the  wires  Z-  and  /.^  two  intermediate 
plates  which  are  joined  together  through  the  end  tele- 
phones. 

Let  us  assume  that  at  a  given  instant  the  height  of 
potential  along  the  wire  /.'  is  represented  by  the  lines  a  b 
and  c  d,  and  the  charge  upon  JJ  by  the  rectangle  a  b  c  d. 
The  presence  of  this  charge,  which  we  will  say  is  of  the 
minus  sign,  is  accompanied  by  an  equal  but  plus  charge  on 
L"^.  This  produces  a  minus  charge  on  the  wire  J},  which 
in  turn  acts  upon  the  earth.  Now  we  will  assume  that  the 
potential  on  Z'  is  reduced  to  zero.  This  causes  a  restora- 
tion of  the  equilibrium  in  the  circuit  composed  of  L-  and  /.^. 
which  is  accompanied  by  a  set  of  currents  as  represented 
by  the  arrows.  I'he  plus  charge  on  I?,  flowing  through 
the  end  telephones,  neutralizes  the  minus  charge  on  J?, 
thus  leaving  a  neutral  point  at  the  center  of  each  of  the 
wires  /.^  and  /.'. 

In  this  and  the  succeeding  experiments  the  induced 
charges  arc  represented  by  rectangles.  This  is  not  a 
strictly  accurate  method,  but  as  an  error  in  this  respect 
only  affects  the  result  quantitatively,  and  cannot  alter  the 
conclusions,  I  have  adopted  it  on  account  of  the  simplicity 
of  treatment  which  It  permits. 

'!"he  potential  along  the  wire  /.'  at  a  given  instant  is  rep- 
resented as  being  constant,  as  it  is  found  that  owing  to  the 
high  impedance  in  the  instrument  S,  there  is  practically  no 
fall  of   potential  in  the  wire   itself.     Furthermore,  it  was 

I.  Kcii'l  before  the  American  Institute  of  Electrical  Engineers, 
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a.  "A  H-.inclbook  of  Practical  TclcKriiphy,"  R.  S  Culley,  1885,  p. 
130;  "The  Telephone,"  Prcccc  &  Slaier,  1889,  page  134;  "Die 
Tcchnik  dca  Kern  spree  hwcscns,"  Dr.  V.  Wictlisbwch,  1886,  p,  135, 


found  in  the  experiments  about  to  be  described  that  the 
results  were  the  same  whether  the  disturbing  wire  was 
open  or  connected  to  earth  through  the  bell  S.  There  would 
be  a  fall  of  potential  along  the  wire  V-  if  it  were  of  such  a 
length  as  often  found  in  practice,  and  the  distribution  of 
the  charge  would  be  modified  accordingly.  But  as  this 
fact  would  only  affect  the  location  of  the  neutral  points,  the 
question  of  the  fall  of  potential  will  not  be  taken  into  con- 
sideration, and  the  disturbing  wire  will  be  shown  open  at 
one  end. 

Fig.  3  shows  the  same  circuits  as  used  in  the  previous 
experiment,  except  that  the  wires  L-  and  I?  are  caused  to 
change  places  at  their  centers,  but  are  continued  in  the 
same  plane,  as  in  Fig.  2.     This  is  what  is  called  a  "trans- 


C^^ 


JL 


—^ 


% 
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position."  The  telephones  at  the  ends  and  in  the  middle 
are  retained  as  before.  Under  these  conditions,  when  the 
transmitter  is  operated,  a  diminished  sound  is  heard  at  a 
and  b;  and  x  and  y,  instead  of  being  silent,  as  in  the  first 
case,  now  emit  a  sound  of  the  same  intensity  as  a  and  /'. 
When  telephones  are  placed  at  the  quarters  /,  m,  n,  o,  the 
sounds  at  a  b  and  x  y  continue  as  before,  but  nothing  is 
heard  at  /,  m,  n,  o.  The  effect  of  this  one  transposition 
has  been  to  reduce  the  disturbance  at  the  end 
telephones  a  and  /'.  and  to  cause  a  shifting  of  the  neutral 
points  from  the  centers  to  the  quarters,  and  an  increase  of 
their  number  from  two  to  four. 

An  examination  of  the  induced  charge  shows  how  these 
results  have  been  brought  about.  It  will  be  seen  by  refer- 
ence to  Fig.  3  that  there  is  on  the  first  half  of  Z-  a  posi- 
tive charge,  and  on  the  second  half  a  negative  charge,  and 
on  the  first  half  of  D  a  negative  charge  and  on  the  second 
half,  a  positive  charge.  When  the  positive  charge  on  Z^ 
discharges,  half  of  it  goes  through  the  telephone  n,  and 
half  through  the  telephone  y.  The  positive  charge  on  Z^ 
escapes  in  a  similar  manner,  half  going  through  telephone 
v.  and  half  through  telephone  b.  This  produces  four  cur- 
rents, two  starting  from  point  /  and  two  starting  from  the 
point  n.  One  of  the  currents  from  /  meets  a  current  at  o, 
coming  from  the  point  n,  and  one  of  the  currents  starting 
at  the  point  n  meets  a  current  at  m,  which  started  from  /. 
The  currents  flowing  through  the  end  telephones  in  this 
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case  are  not  so  strong  as  when  no  transposition  is  em- 
ployed, because  they  are  due  to  an  induced  charge  which  is 
represented  by  an  area  half  as  great.  It  is  found  that  as 
the  number  of  transpositions  is  increased  the  number  of 
neutral  points  is  also  increased,  and  that  the  area  repre- 
senting the  charge,  which  escapes  through  the  end  tele- 
phones, is  reduced.  To  obtain  silence,  therefore,  it  is 
necessary  to  increase  the  frequency  of  transpositions  until 
the  discharge  through  the  end  telephones  is  so  small  as  not 
to  produce  sounds  therein.  Fig.  4  shows  a  circuit  con- 
taining three  transpositions,  one  at  the  center  and  one  half 
way  between  the  center  and  each  end.  In  this  case,  if  we 
could  neglect  the  resistance  (  f  the  telephones,  the  current 
going  through  the  ends  would  be  reduced  to  one-fourth  of 
its  original  proportions,  and  eight  neutral  points  would  be 
produced,  one  in  each  wireat  the  center  of  each  transposi- 
tion. 

In  practice  the  impedance  of  the  telephones  must  be 
taken  mto  consideration,  so  that  if  in  Fig.  3  the  middle 
telephones  .v  and  v  were  omitted,  the  neutral  points  would 
be  found  to  move  toward  the  ends,  and  the  currents  flow- 
ing through  the  end  telephones  would  be  correspondingly 
reduced. 

According  to  this  theory  of  transpositions,  if  the  instru- 
ments and  distances  between  wires  on  a  given  circuit  re- 
main constant  for  a  given  period  of  alternations  in  the 
disturbing  wire,  the  number  of  transpositions  necessary  to 
obtain  silence  will  depend  on  the  e.  m.  f.  of  the  disturb 
ing  wire,  and  the  specific  inductive  capacity  of  the   dielec- 
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trie.  An  increase  in  the  value  of  either  of  these  factors 
will,  if  silence  is  to  be  maintained,  require  additional  trans- 
positions, their  number  depending  upon  the  value  of  the 
change  which  is  made. 

Where  the  disturbing  wire  is  placed  at  an  equal  distance 
from  both  sides  of  a  metallic  circuit,  no  noise  is  produced 
in  telephones  located  in  that  circuit,  and  a  balance  once 
being  obtained,  it  is  independent  of  both  the  e.  m.  f.  of 
the  disturbing  wire  and  the  specific  inductive  capacity  of 
the  dielectric.  Fig.  5  shows  such  an  arrangement  of  cir- 
cuits. /.'■  and  /}  are  the  two  wires  composing  the  metallic 
circuit  placed  the  same  distance  apart  as  bL-fore,  and  the 
disturbing  wire  is  at  an  equal  distance  from  both.  When 
the  disturbing  wire  is  in  operation,  no  sound  is  beard  at 
the  end  telephones,  or  at  tclep'  ones  located  at  t"^  e  centers. 
This  may  be  accounted  for  by  assuming  that  at  a  given 
instant  a  negative  charge  is  on  the  dislurbine  wire,  whicu 
produces  a  positive  charge  on  the  inside  of  L'  and  /'  and  a 
negative  charge  on  cbe  outside  of  those  wires;    and   that 
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when  the  charge  is  removed  from  the  disturbing  wire,  a 
set  of  currents  is  set  up  in  the  wires  L-  and  Z'  in  a  direction 
at  right  angles  to  tbeir  axes,  as  shown  by  the  arrows.  In 
this  case  the  flow  is  lateral,  and  no  current  passes  through 
the  end  telepbones  or  through  telephones  located  at  the 
centers.  It  will  thus  be  seen  that  this  method  of  arrang- 
ing wires  differs  essentially  in  its  action  from  the  plan  of 
using  transpositions  Unfortunately,  however,  its  practi- 
cal application  is  limited  to  two  circuits. 

When  the  disturbing  wire  occupies  the  position  shown  in 
Fig.  5,  the  flow  in  the  conductors  is  lateral  only  w.en  the 
wires  L°  and  B  are  insulated  from  the  earth.  If  a  ground 
be  attached  to  the  center  of  L?,  as  shown  in  Fig.  6,  the 
flow  of  cuiTents  becomes  longitudinal,  and  the  telephones 
a  and  b  are  found  to  be  affected  by  loud  disturbances, 
while  the  telephone  x,  at  the  center  of  Z-,  is  found  to  be 
silent.  This  is  because  the  disturbing  wire,  which  we  will 
say  is  negatively  charged,  induces  a  positive  charge  upon 
L-  and  I?  and  a  negative  charge  upon  the  earth .  The 
discharge  in  this  case  is  effected  by  two  currents  starting 
from  .r,  which  thus  becomes  a  neutral  point,  and  passing 
through  the  end  telephones  to  the  ground  as  shown  by  the 
arrows.  If  the  ground  be  removed  from  the  point  y  to 
ward  the  telephone  (7,  the  neutral  point  will  be  found  to 
move  toward  telephone  b,  and  if  the  ground  be  put  at  the 
center  of  resistance  of  the  telephone  a,  the  neutral  point 
will  be  found  to  be  at  the  center  of  the  telephone  /'.  This 
is  well  illustrated  in  Fig.  7.  wbere  a  and  b  are  telephones 
of  special  construction,  admilting  of  the  attachment  of 
grounding  keys  lO  and  K"^  at  their  respective  centers.  In 
this  instance,  when  the  disturbing  wire  is  in  operation  and 
both  keys  open,  no  sound  is  heard  at  any  of  the  telephones, 
the  flow  of  current  being  lateral.  If  the  key  A"'  be  closed, 
sound  is  immediately  heard  at  telephones  x  and;',  located 
at  the  centers  of  L"  and  D,  but  the  telephones  a  and  b  are 
still  silent.  This  is  because  the  charge  and  discharge  take 
place  along  the  conductors  i-  and  D  to  and  from  the  earth 
at  A"  ',  thus  passing  through  .r  and  y,  a  being  silent  because 
the  currents  go  through  it  differentially,  and  b  is  silent  be- 
cause it  is  located  at  a  neutral  point.  To  prove  that  cur- 
rent flows  through  telephone  a,  another  telephone  may  be 
inserted  in  the  ground  branch  at  JO,  and  it  will  be  found  to 
be  loudly  affected.  If  both  keys  A''  and  K''  are  closed, 
silence  is  again  obtained  in  the  four  telephones  a,  b,  x,  y. 
In  this  case  the  charge  and  discharge  from  the  wires  L? 
and  1?  divide  at  the  center  and  flow  back  and  forth  at  both 
ends,  X  and  y  being  silent  because  they  are  at  neutral 
points,  and  17'and  I  are  not  affected  by  the  currents,  which 
flow  through  them  because  of  the  differential  action  re- 
ferred to.  . 

Two  systems  have  now  been  described,  one  in  which  the 
induced  current  is  lateral,  and  the  other  in  which  it  is  lon- 
gitudinal. I  think  it  follows  from  the  foregoing  experi- 
ments that   where  wires  are  twisted  about  each   other  as 
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shown  in  Fig.  i,  both  of  these  actions  are  combined.  At 
the  left  hand  of  Fig.  8,  a  cross-section  of  the  three  wires, 
/,',  L^  and  /.^.[Fig.  i]  is  shown.  In  this  position  the  wires 
occupy  a  place  with  reference  to  each  other  exactly  as  in 
Fig.  2,  and  the  tendency  of  the  disturbing  wire  is  to  cause 
a  longitudinal  flow  in  IS-  and  U.  If  repeated  cross-sections 
of  these  wires  are  made,  a  point  will  be  reached  at  which 
the  three  wires  are  disposed  as  shown  at  the  right  hand  of 
Fig.  8,  where  it  is  seen  that  the  disturbing  wire  Z'  is  at  an 
equal  distance  from  L'  and  V\  and  the  tendency  is  to  pro- 
duce a  lateral  flow.  The  actual  currents  produced  must  be 
the  resultant  of  these  two  actions. 

Fig.  g  shows  a  plan  quite  different  in  principle  from 
anything  heretofore  employed.  It  is  of  interest  not  so 
much  on  account  of  any  practical  application  which  it  may 
have  at  present,  but  because  it  is  a  very  striking  proof  of 
the  electrostatic  nature  of  inductive  cross  talk  between  tel- 
eplone  circuits  V,  U  and  /.^  are  the  same  wires  as  used 
in  the  previous  cases,  /J  being  half  an  inch  from  Z-,  with 
the  addition  of  an  extra  wire  /.'  placed  half  an  inch  from 
/,''  and  joined  by  a  conductor  :,.'  with  the  disturbing  wire  /,'. 
f.'^  and  A'  are  three  feet  apart.  When  in  this  condition  the 
transmitter  is  operated,  no  disturbance  whatever  is  heard 
in  the  end  telephones;  if  the  wire  lu  be  disconnected,  the 
usual  noLse  is  deard,  but  is  found  to  disappear  as  often  as 
/,'  and  /.'  are  joined  together.  This  action  is  explained  by 
the  fact  that  /J  is  at  the  same  potential  as  Z',  on  account  of 
being  joined  to  it  by  the  wire  20,  and  acts  with  the  same 
force  on  /,■'  that  /,'  does  on  //-.  The  flow  in  this  case  is 
lateral,  as  indicatad  by  the  arrows;  and  the  telephones  are 
silent. 

Neutral  points  may  be  produced  in  a  circuit  by  the  use 
of  shunts.  Fig.  10  shows  the  usual  arrangement  of  cir- 
cuits with  the  telephones  a  and  h  at  the  ends,  and  another 
telephone  x,  cf  equal  impedance  branched  between  the  two 
wires  at  the  center.  In  tuis  case  four  neutral  points  are 
found,  two  in  each  wire.  The  currents  produced  by  the 
discharge  are  indicated  by  the  arrows.  THus  by  the  addi- 
tion of  one  shunt  the  disturbing  currents  in  the  end  ttle- 
phones  have  been  reduced  one-half.  If  similar  shunts 
were  placed  at  the  quarters,  the  currents  at  the  end  tele- 
phones would  be  still  further  reduced  to  one  quarter  of 
their  original  strength. 

The  plan  is  not  a  practicable  one  because  of  its  shunting 
effect  on  the  telephone  current,  but  is  of  value  as  showing, 
onv:  of  the  actions  which  occur  when  instruments  are 
bridged  into  metallic  circuits.  It  is  interesting  to  note 
that  in  I'^ig.  10  the  telephone  .r  is  affected  by  a  current 
twice  as  great  as  that  which  Hows  through  either  of  the 
end  telephones. 

Before  closing  I  shall  describe  one  more  experiment:  In 
Fig.  II,  ZMs  the  disturbing  wire  and  £*  is  a  grounded  tele- 


phone circuit  placed  one-half  an  inch  from  L^.  At  the 
center  of  L-  there  is  an  ordinary  telephone  repeating  coil  or 
transformer  C,  containing  two  windings  e  and  /  of  copper 
wire,  each  having  a  resistance  of  160  ohms.  One  end  of 
each  winding  is  grounded,  and  the  other  end  is  connected 
to  the  line  as  shown.  Assuming  that  the  impedance  of 
each  telephone  is  equal  to  that  of  each  coil  of  the  trans- 
former, a  neutral  point  will  be  found  at  the  center  of  each 
half  of  L~,  and  the  disturbing  currents  flowing  through  the 
end  telepbones  will  be  only  half  as  strong  as  though  the 
transformer  were  omitted-  If  now  the  connections  of  the 
transformer  be  reversed,  so  that  the  discharges  from  the 
two  sections  of  line  pass  through  it  in  opposite  directions, 
no  magnetism  will  be  produced  in  the  core  k,  and  conse- 
quently the  transformer  coils  offer  an  easier  path  to  the 
discharge.  This  causes  the  neutral  points  to  move  toward 
the  end  telephones  and  consequently  reduces  the  disturb- 
ance still  further. 

I  have  not  had  an  opportunity  of  trying  this  experiment 
with  a  transformer  whose  coils  contained  a  low  copper  re- 
sistance and  a  high   inductance,  but    according  to  theory 
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we  might  expect  that  such  a  transformer,  having  its  coils 
connected  differentially,  should  free  a  grounded  line  of  con- 
siderable length  from  cross  talk  and  other  electrostatic 
disturbances.  The  number  of  such  coils  which  can  be 
worked  in  a  given  line  is  of  course  limited,  but  with  prop- 
erly designed  apparatus  a  large  number  of  them  might  be 
used.  This  arrangement  is  also  interesting  when  consid- 
ered with  reference  to  electro-  magnetic  induction,  and 
brings  to  mind  a  question  as  to  whether  we  may  not  at 
some  futtire  time  abandon  the  use  of  metallic  circuits  and 
again  make  use  of  Steinheil's  discovery. 

Supplementary  Note,  Communicated  to  the  Secre- 
tary BY  Thomas  D.  Lockwood. 

I  understand  that  Mr.  Carty's  paper  is  to  be  read  this 
month.  If  in  that  understanding  I  am  correct,  I  regret 
exceedingly  that  it  is  not  in  my  power  to  be  present  with 
you  in  a  tangible  form.  It  is  moreover  difficult  to  make  a 
written  communication  upon  a  topic  which  as  yet  is  un- 
announced, but  as  I  have  some  reason  to  believe  that  i\Tr. 
Carty  will  speak  upon  the  subject  which  he  has  largely 
made  his  own  I  will  have  the  temerity  to  hazard  a  word  or 
two. 

If  Mr.  Carty  continues  to  hold  the  views  of  two  years 
back,  I  understand  him  to  believe  that  electrostatic  in  con- 
tradistinction to  electromagnetic  induction  is  chargeable 
with  the  major  amount  of  discredit  as  an  agency  in  dis- 
turbances on  telephone  lines;  or,  at  any  rate,  that  is  a  much 
more  important  agent  in  the  development  of  such  disturb- 
ance, whether  noise  or  cross  talk,  than  has  been  supposed. 

From  long  experience  and  observation  it  appears  to  me 
that  the  several  agencies  in  causing  disturbing  phenomena 
in  telephone  circuits,  which  manifest  themselves  in  the  tele- 
phone receiver,  preponderate  largely  in  accordance  with  the 
conditions  of  the  circuit;  that  the  environment  (to  use  the 
language  of  sc»cial  science)  of  a  telephone  circuit  has  a 
good  deal  to  do  with  its  behavior.  Thus  a  line  which  has 
considerable  leakage  uniformly  distributed  throughout  its 
length  will  suffer  very  little  from  electrostatic  induction, 
either  manifested  as  a  disturbance  or  as  a  retarding  agency; 
not  because  the  electrostatic  induction  is  not  exercised,  or  is 
not  present  (or  to  put  in  a  more  modern  and  I  think  a  more 
correct  phraseology),  not  because  inductive  circuits  are  not 
formed,  but  there  being  by  virtue  of  the  leakage  or  poor 
insulation  an  opportunity  for  a  number  of  short  cut  or 
cross  conductive  circuits,  these  are  utilized  for  the  conduc- 
tion of  the  electricity,  permitting  the  establishment  of 
equilibrium  or  discharge,  at  the  expense  of  the  utilization 
ot  the  inductive  circuits  which  tend  to  retain  charge.  The 
phenomena  exhibited  is  comparable  to  a  gallon  vessel,  say, 
in  which  liquid  may  be  poured,  but  which  has  a  number  of 
holes  bored  through  its  sides.  The  vessel  has  a  capacity 
of  one  gallon,  but  being  leaky  does  not  hold  its  charge, 
and  the  said  charge  is  dissipated  as  quickly  as  it  is  formed. 
In  this  case,  leakage  tends  if  accentuated,  to  become  the 
chief  adverse  agency,  as  not  only  does  a  leaky  circuit  dis- 
sipate induced  charges  quickly,  but  it  also  permits  stray 
currents,  which  may  disturb,  to  come  on  the  lines  from  ex- 
ternal points. 

As  a  matter  of  fact  tte  several  disturbances  upon  tele- 
phone lines  are  due  to  a  large  variety  of  causes.  It  is  cus- 
tomary to  say  that  the  telephone  is  an  extremely  sensitive 
electroscope  or  galvanoscope,  and  that  it  will  take  cogni- 
zance of  almost  infinitely  small  currents.  This  state- 
ment, however,  should  be  made  with  some  reservation. 

The  more  correct  statement  is,  of  course,  that  the  tele- 
phone is  a  sensitive  indicator  of  changes  in  electrical  cur- 
rents. 

A  current  may  be  caused  to  circulate  through  its  helices, 
which  is  sufficiently  strong  to  make  them  warm,  but  if 
that  current  be  steady  it  will  not  be  able  to  produce  a 
sound  in  the  telephone.  Telephone  disturbances,  then, 
broadly  stated,  can  result  only  from  changes  which  occur 
in  the  electric  condition  of  the  circuit  within  which  the  tel- 
ephone is  included,  and  these  changes  may  be  produced 
by  conduction  from  other  electrical  organizations;  by  electro 
magnetic  induction,  sometimes  brought  about  by  changes 
going  on  in  substantially  parallel  circuits,  and  sometimes 
caused  by  the  mechanical  motion  of  the  disturbed  circuit 
itself  in  a  magnetic  field,  as  when  a  line  swings  across  the 
magnetic  meridian  of  the  earth,  and  by  the  successive 
charges  and  discharges,  which  cause  the  alternate  com- 
pleting and  disrupting  of  electrostatic  inductive  circuits. 

If  we  exhaustively  examine  the  literature  of  the  subject 
we  shall  And  that  the  idea  that  electrostatic  phenomena  are 
concerned  in  disturbances  of  telephone  and  telegraph  cir- 
cuits, is  by  no  means  new.     Mr.  Culley  presented  a  paper 


once  upon  this  subject  before  the  Society  of  Telegraph 
Engineers;  which  paper,  together  with  a  most  instructive 
discussion,  is  published  in  the  journal  of  that  society,  and  Mr. 
Preece  and  myself  from  time  to  time  have  also  repeatedly 
referred  to  it.  It  is  due,  however,  to  Mr.  Carty  to  say  that 
his  considerations  and  researches  in  this  line  show  him  to 
be  an  original  and  independent  thinker  and  obser\-er,  and 
that  I  have  found  his  work  to  be  instructive  in  the  highest 
degree. 

I  think  while  he  is  undoubtedly  right  in  attributing 
a  large  share  of  inductive  disturbance  in  telephone  lines,  that 
he  does  not  give  sufficient  weight  to  the  equally  undoubted 
fact,  that  electro-magnetic  induction  is  also  an  important 
factor;  and  that  as  I  have  already  pointed  out,  the  con- 
ditions of  any  individual  circuit  largely  govern  its  action. 
An  interposed  plate  or  an  envelope  of  metal  between  the 
disturbed  and  disturbing  circuits,  will,  if  sufficiently 
thicTc,  and  if  united  to  earth,  screen  so  much  of  the  induc- 
tion as  is  electrostatic  in  its  origin;  but  it  will  not  screen 
electro-magnetic  induction ;  and  thus  whenever  it  is  worth 
while  the  sources  of  inductive  disturbances  can  be  an- 
alyzed. And  while  the  inductively  neutral  metallic  circuit 
— the  circuit  with  two  wires  closely  adjacent  and  twisted  to- 
gether— is  indeed  a  specific  against  electro-magnetic  in- 
ductive disturbance,  it  also  tends  to  increase  the  retarding 
effect  of  electro  static  induction  exercised  between  the  two 
wires  of  the  circuit. 

Some  of  the  considerations  which  tend  to  delay  the  uni- 
versal employment  of  metallic  circuits  in  telephony  are, 
however,  that  there  are  an  immense  number  of  wires  even 
when  but  one  is  used  to  a  circuit;  that  twice  the  number  of 
wires  means  twice  the  number  to  get  out  of  order,  to  cross, 
break  and  leak,  and  consequently  twice  the  number  to  take 
care  of,  and  handle. 

I  hardly  think  that  sufficient  thought  is  given  to  these 
matters  by  many  who  talk  glibly  about  the  necessity  and 
essentiality  of  using  metallic  circuits  only,  for  all  classes  of 
telephone  work. 

In  conclusion  I  wish  to  suggest  that,  inasmuch  as  the 
telephone  only  notes  electrical  changes,  we  cannot  accu- 
rately say  that  sounds  can  be  produced  in  it  by  electro- 
static charge. 

It  is  the  fact  that  it  is  the  motion  caused  in  the  act  of 
forming  and  dissipating  charge  that  produces  the  disturb- 
ing sound.  But  a  charge  in  the  act  of  formation  or  dis- 
sipation is  practically  a  current,  and  as  a  current  in  the 
act  of  change  it  necessarily  varies  also  the  magnetic  field 
constituted  by  the  circuit  within  whch  it  is  circulating; 
and  as  a  further  consequence,  therefore  sets  up  in  an  adja- 
cent and  disturbed  circuit  electro-magnetic  induction  cur- 
rents. Thus  the  disturbing  action  is  a  compound  one; 
operating  first  by  the  successive  inductive  charges  and  dis- 
charges induced  in  the  disturbed  circuit  by  the  changes 
occuring  in  the   disturbing  circuit;  and,  secondly,  by  elec- 


fi.Vli  l\l" 


H 


tro  magnetically  induced  currents  developed  in  the  dis- 
turbed circuit  by  changes  in  the  magnetic  field  constituted 
by  the  disturbing  circuit. 


National  Electric  Light  Association. 

The  executive  committee  of  the  National  Electric  Light 
association  has  elected  John  W.  Beane  of  Brooklyn,  sec- 
retary' and  treasurer  of  the  organization  in  place  of  Allen 
R.  Foote,  whose  resignation  will  take  effect  April  1. 

Tuesday,  Wednesday  and  Thursday,  x^ugust  25,  26  and 
27  1891,  were  fixed  as  the  dates  of  the  next  convention 
to  be  held  at  Montreal,  Canada.  The  headquarters  of  the 
association  will  be  at  the  Windsor  Hotel.  It  is  probable 
that  arrangements  will  be  made  for  an  electrical  exhibit  to 
he  open  the  entire  week. 

The  following  committees  were  appointed:  Amend- 
ments to  the  constitution — Geo.  B  Shaw,  chairman;  Mars- 
den  J.  Perry,  Hon  E.  A.  Armstrong.  Underground  con- 
duits and  conductors— M.  J.  Francisco,  chairman;  T.  Car- 
penter Smith,  A.  M.  Robertson,  John  A.  Seely,  M.  D. 
Law.  Finance — John  A.  Seely,  chairman;  E.  F.  Peck, 
H.  H.  Fairbanks.  Transportation — Mr.  Edgar,  Montreal, 
chairman;  C.  O.  Baker,  C.  A.  Brown,  Henry  D.  Stanley, 
A.  J,  Corriveau.      

Union  Pacific  Telegraphers, 

A  dispatch  from  Omaha, Neb., says:  GrandChief  Thurston, 
of  the  Order  of  Railway  Telegraphers,  is  in  the  city  con- 
sulting with  L.  H.  Korty,  superintendent  of  tele- 
graph of  the  Union  Pacific  railroad,  with  regard  to  the 
misunderstanding  which  exists  between  the  company  and 
some  of  the  operators  who  are  members  of  the  order. 
Superintendent  Korty  stated  that  the  company  had  no 
prejudice  against  the  order,  and  had  not  discharged  any 
operators  on  account  of  being  members  of  the  order;  that 
every  operator  who  had  been  discharged  had  been  impli- 
cated in  the  plot  to  make  trouble  on  the  road.  Some  of 
these  men  had  been  members  of  the  Order  of  Railway 
Telegraphers,  but  this  fact  had  nothing  to  do  with  their 
discharge.  Chief  Thurston  stated  that  he  was  convinced  that 
the  whole  trouble  arose  from  a  misunderstanding  between 
the  company  and  the  operators;  there  was  no  probability 
of  a  strike,  but  that  some  of  tlie  men  on  the  western  part 
of  the  Union  Pacific  had  been  indiscreet  and  had  assumed 
too  much  authority.  He  fell  confident  that  the  matter 
could  be  amicably  adjusted." 


The  Pontoosuc  Woolen  company   of    Pittsfield,  Mass., 
will  spend  $40,000  for  an  electric  light  plant. 
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New  York  Notes. 

New  York,  March  21. — The  consolidation  of  the  two 
electric  light  companies  of  Brooklyn,  the  Citizens"  and  the 
Municipal,  is  practically  effected.  The  former  fur- 
nished lights  to  the  city  proper  and  the  latter  to  the  eastern 
district.  The  capitalization  of  the  new  company  is  |l2,- 
000,000,  half  of  which  the  stockholders  have  a  right  to 
subscribe  for  at  par,  the  old  companies  representing  cnly 
a  half  million  each.  Stock  of  the  old  Municipal  is 
quoted  at  135,  which  is  a  rise  of  15  points  in  two  weeks, 
and  this  increase  is  said  to  be  due  to  the  action  of  the 
"bosses"  in  buying  all  the  stock  in  sight.  The  political 
ring  which  owns  the  Citizens'  Electric  Illuminating  com- 
pany is  back  of  the  present  purchase  of  stock  of  the  Mu- 
nicipal company,  and  it  is  believed  that  the  consolidation 
will  result  in  an  increase  iu  the  price  of  electric  lights. 
There  is  no  other  company  in  the  city  in  a  position  to  sup- 
ply lights.  The  Brooklyn  Electric  Light  &  Power  com- 
pany has  been  steadily  refused  permission  to  open  streets 
and  lay  conduits  by  the  aldermen,  who  alone  can  grant  a 
charter,  right  in  the  face  of  the  fact  that  the  company  of- 
fered to  supply  lights  at  one-half  the  price  now  paid  to  the 
Citizens'  and  Municipal.  The  appropriation  for  street 
lighting  is  over  ^00,000  for  the  current  year,  and  each 
light  costs  the  city  I1S2.50  a  year,  and  is  likely  to  go  np 
to  f  200  under  the  new  deal. 

At  the  meeting  of  the  Board  of  Electrical  Control  ad- 
ditional streets  were  named  for  the  building  of  subways. 
The  work  must  be  completed  by  June  r.  A  report  con- 
cerning unsafe  poles  was  presented  by  Engineer  Kearney, 
but  he  thought  that  there  was  no  danger  for  a  few  weeks 
until  the  subways  were  completed,  when  the  poles  will  be 
removed.  The  French  Cable  company  was  ordered  to 
transfer  its  wires  to  that  side  of  St.  Nicholas  avenue  which 
is  used  by  the  fire  department  wires.  Mr.  Kearney  re- 
ported that  there  are  four  distinct  sets  of  poles  along 
Fourth  avenue,  which  is  entirely  covered  by  a  subway  from 
Seventeenth  to  Thirty-second  street.  In  a  letter  which 
Mayor  Grant  sent  to  the  police  commissioners,  he  says  : 

"The  Board  of  Electrical  Control  has  rules  to  prevent 
this,  but  it  is  impossible  to  enforce  these  regulations  with- 
out the  co-operation  of  the  police  force.  One  of  the  em- 
ployes of  the  board  recently  found  a  large  coil  of  cable  in 
the  Star  theater,  which  the  American  District  Telegraph 
company  intended  to  string  over  Broadway  by  night  This 
company,  as  well  as  several  other  companies,  has  refused 
to  recognize  the  authority  of  the  Board  of  Electrical  Con- 
trol and  to  comply  with  its  regulations.  I  ask  that  you 
have  the  police  force  instructed  to  arrest  any  men  string- 
ing wires  or  erecting  poles,  unless  they  can  produce  a  per- 
mit from  the  Board  of  Electrical  Control,  and  to  have  a 
careful  watch  kept  that  no  wires  are  secretly  hung  by  night 
by  the  corporations  above  referred  to  until  they  have  com- 
plied with  the  rules  of  the  Board  of  Electrical  Control  " 

The  State  Board  of  Railroad  Commissioners  has  ap- 
proved of  the  application  of  the  Harlem  bridge,  ^for- 
risania  &  Fordham  railway  for  a  change  of  motive  power 
from  horse  to  electric.  The  overhead  single  trolley  sys- 
tem will  be  installed.  A  question  arose  as  to  the  consent 
of  the  property  owners,  inasmuch  as  on  Boston  and  Tre- 
mont  avenues,  a  majority  of  owners  did  not  consent  to  the 
change.  Treating  the  route  as  a  whole,  the  company  has 
over  a  majority,  and  the  board  submitted  the  question  to 
the  attorney-general,  who  decided  that  "while  the  con- 
sent of  your  board  is  necessary  in  order  that  the  change 
proposed  may  be  made  at  all.  the  giving  of  it  does  not  in 
the  least  destroy  or  injure  the  rights  of  property  owners 
interested.  The  corporation  can  obtain  no  right  to  change 
its  motive  power  without  complying  with  the  law,  and  if  I 
am  right  in  my  construction,  it  has  complied." 

The  board  says  that  with  the  exception  of  Third  avenue 
and  a  portion  of  Boston  avenue  the  streets  on  which  the 
road  runs  are  not  thickly  built  up.  Long  distances  inter- 
vene where  there  are  few  houses,  and  where  it  is  evident 
that  more  rapid  means  of  transit  than  that  furnished  by 
horses  would  be  most  desirable,  not  only  to  those  who  live 
there  now,  but  to  those  who  would  be  induced  to  live 
there  were  such  adopted. 

At  the  annual  nominating  meeting  of  the  Electric  Club, 
Tuesday  evening,  March  17.  officers  for  the  ensuingyear 
were  nominated  as  follows:  Tresident,  O.  E.  Madden; 
vice-presidents,  Samuel  Insull,  Chas.  W.  Price,  Erastus 
Wiman  and  W.  D.  Sargent;  secretary,  Franck  Z.  Ma- 
guire;  treasurer,  Geo.  B.  Coggeshall;  board  of  managers, 
H.  L.  Shippey,  Dr.  I.  B.  DeLery,  P.  H.  Alexander,  IL 
D.  Chcever.  T.  C.  Martin,  C.  D.  Shain,  C.  E.  Stump, 
Joseph  Barre,  E.  F.  Peck,  C.  O.  Baker,  Jr.,  E.  E.  Bart- 
Ictt,  H.  D.  Stanley,  J.  H.  Herrick;  committee  on  member- 
ship, C.   II.  Barney.   George  T.  Manson,    J.  C.  Chamber- 


lain, S.  S.  Wheeler,  Joseph  Wetzler.     The  annual  election 
will  take  place  April  i6 

At  the  regular  monthly  meeting  of  council  of  the  Ameri- 
can Institute  of  Electrical  Engineers,  March  17,  the  foK 
lowing  associate  members  were  elected:  Adolph  G. 
Greenberg,  Fort  Wayne  Electric  company,  New  York 
City;  Walter  E.  Harrington,  Atlantic  City,  N.  J.,  Electric 
Railway;  George  W.  Tuttle,  Sawyer-Man  Electric  com- 
pany, New  York  City.  The  meetings  of  council  are  now 
held  at  5  instead  of  7  p.  ^^.  on  the  third  Tuesday  of  each 
month,  the  same  dates  as  the  monthly  Institute  meetings. 
The  change  of  hour  proves  to  be  very  satisfactory. 

W.  H.  T. 

Cincinnati,  O. 

Cincinnati,  March  21. — The  Jones  Bros.  Electric  com- 
pany, formerly  in  the  electrical  supply  business  and  man- 
ufacturers of  telegraph  and  telephone  instruments  and 
annunciators,  has  extended  its  operations  under  the  new 
organization.  In  addition  to  its  old  business  the  company 
has  engaged  in  electric  light  and  motor  work  on  a  large 
scale.  The  station,  at  present  in  charge  of  Isaac  Bo- 
gartand  J.  Sweeney,  is  equipped  as  follows:  Two  Mcllvain 
&  Spiegel  tubular  boilers  of  a  combined  capacity  of  350 
horse  power,  Hoppes'  Heater  and  Cope  &  Maxwell 
pumps,  one  200-horse  power  Hamilton-  Corliss  engine, 
one  135-horse  power  Beck  engine,  four  600-Iight  120- 
volt  Mather  dynamos,  two  Oo-horse  power  220  volt  Mather 
generators  for  motor  circuits,  one  Jones  Bros.'  400-light 
no  volt  dynamos  and  their  own  make  switch-board.  They 
use  the  Perkins  Lamp  exclusively  for  station  work.  The 
company  has  just  added  f  50,000  to  the  capital  stock,  and 
will  make  additions  to  the  plant  at  once.  One  300-horse 
power  Sterling  water  tube  boiler,  one  20o-horse  power 
Porter  Allen  engine,  Cope  &  JNIaxwell  pumps  and  three 
650-light  120  volt  Mather  dynamos  will  be  installed,  giving 
a  total  capacity  of  5.000  i6-candle  power  lamps  and  120- 
horse  power  for  motor  circuits.  Their  constantly  increas- 
ing business  and  additions  have  compelled  them  to  make 
additional  accommodations,  and  workmen  are  busy  now 
fitting  up  handsome  offices.  Q. 


Kansas  City,  Mo. 

Kansas  City.  March  21. — The  stockholders  of  the 
Gill-Alexander  Electric  Lock  company  held  a  meeting  at 
their  offices  oa  East  Fifteenth  street  this  week.  The  offi- 
cers elected  were:  Robert  Gilham,  president;  W.  W.  Alex- 
ander, vice-president:  M.  C.  Gilham.  secretary  and  treas- 
urer. The  ompany  has  a  capital  stock  of  .$300,000. 
Among  the  prominent  local  men  who  are  stockholders  in 
the  company  are  Ed.  F.  Swift,  R.  R.  Conklin,  S.  M.  Jar- 
vis,  H.  P.  Churchill,  J.  W.  and  F.  K.  HoDver  and  James 
Lillis. 

L.  A.  Palmer,  a  mechanical  engineer,  is  endeavoring  to 
establish  a  municipal  electric  light  system.  He  proposes 
to  light  the  city  to  its  utmost  limits,  displacing  the  present 
electric,  gas  and  gasoline  lamps  and  at  the  end  of  a 
certain  term  of  years  deliver  the  entire  plant  to  the  city, 
the  compensation  being  the  sum — about  $95,000 — now  paid 
every  year  for  light. 

City  Engineer  Butts  has  just  completed  a  set  of  maps 
showing  the  details  of  the  present  lighting  system,  and 
with  the  aid  of  these  Mr.  Palmer  is  to  district  the  city,  de 
terniine  exactly  the  number  of  lights  required  and  the 
amount  of  wiring  to  be  done,  after  which  he  will  make  the 
city  a  formal  proposition.  The  number  of  years  which 
the  city  will  be  asked  to  pay  for  the  operation  of  the  plant 
will  depend  upon  the  result  of  the  calculations,  the  expense 
of  wiring  being  the  present  uncertain  factor. 

The  plant  if  established  will  cost  $235,000.  The  pro- 
motor  of  the  enterprise  has  held  conferences  with  several 
of  the  city  oflicials  and  his  plan  has  aroused  much  interest. 

Several  carloads  of  rails  for  the  West  Side  electric  line 
arrived  from  Pittsburg,  I'a.,  this  week  and  a  large  force  of 
men  was  placed  at  work  at  once  laying  them.  At  a  meet- 
ing of  the  council  to-night  an  ordinance  granting  the  West 
Side  railway  company  a  franchise  to  erect  the  poles  be- 
tween the  double  tracks  in  the  center  of  the  street  will  be 
disposed  of.  If  the  ordinance  fails  to  pass  then  the  com- 
pany will  begin  erecting  poles  along  the  curb  line  on  both 
sides  of  the  street. 

At  present  there  is  a  force  of  200  men  at  work  on  the 
construction  of  the  line,  and  the  foreman  expects  to  double 
the  force  shortly.  The  company  has  until  May  i  to  com- 
plete the  line,  and  if  necessary  a  force  of  several  hundred 
men  will  be  placed  at  work  nights.  All  the  machinery  and 
eight  motor  cars  have  been  ordered  for  the  line. 

The  Postal  Telegraph  Cable  company,  the  Kansas  City 
Electric  Light  company  and  the  board  of  public  works  arc 
the  parties  lo  a  little  dispute  about  the  pole  line  on  Eighth 
street  that  the  Postal  uses.  The  board  of  public  works 
holds  that  the  company  had    no    authority    to    locate    the 


poles.  The  Postal  traded  a  line  of  poles  on  Twelfth  street 
for  the  one  on  Eighth  street,  the  superintendent  of  streets, 
Mr.  Callahan,  approving  the  trade.  The  people  on 
Twelfth  street  wanted  the  electric  light  and  as  the  telephone 
company  had  poles  on  one  side  of  the  street  the  electric 
company  made  a  trade  with  the  Postal. 

J.  F.  Herza,  assistant  superintendent  of  construction  of 
the  Postal  Telegraph  Cable  company,  is  in  the  city  look- 
ing after  the  company's  new  wires,  which  are  coming  in 
over  the  Maple  Leaf.  This  will  increase  the  company's 
facilities  considerably  by  giving  two  new  routes  to  the 
East. 

The  committee  appointed  by  the  Builders  and  Traders' 
exchange  to  inquire  into  the  necessity  of  a  city  electrical 
inspector  has  made  an  inspection  of  the  wiring  of  the 
principal  buildings  of  the  city  and  its  report  is  complete 
and  comprehensive. 

It  is  the  opinion  of  the  committee  that  the  city  should 
have  such  an  inspector  and  that  he  should  not  only  look 
after  the  wiring  of  public  and  private  buildings,  but  see 
that  the  streets  are  properly  wired  as  well.  If  such  an 
office  is  created,  the  person  holding  it,  together  with  the 
superintendent  of  buildings  and  the  chief  of  the  fire  de- 
partment, could  form  the  board  of  electrical  control  for 
Kansas  City.  Then  an  ordinance  should  be  introduced  in 
council  requiring  the  proper  wiring  of  buHdings.  P. 


Detroit,  Mich. 

Detroit,  Mich.,  March  21.— W.  A.  Stadleman  of 
the  Electrical  Engineering  &  Construction  company,  Phila- 
delphia, has  been  appointed  district  agent  bv  the  Detroit 
Electrical  works  for  a  territory  covering  the  states  of  Penn- 
sylvania, New  Jersey.  Delaware,  Maryland.  Yirginia  and 
West  Yirginia.  with  headquarters  in  the  Quaker  city. 

The  Rae  motor  has  assumed  such  prominence  that  for 
some  months  the  building  of  these  motors  and  the  install- 
ation of  railway  plants  by  the  Detroit  Electrical  works  has 
forced  other  departments  in  the  background.  This  estab- 
lishment is  one  of  the  largest  manufacturers  of  general 
electrical  supplies  in  this  country.  This  branch  has  grown 
so  rapidly  that  a  very  large  addition  to  the  present  plant 
has  been  determined  upon.  Plans  have  been  drawn  and  a 
part  of  the  contracts  let  for  new  buildings  that  will  cover, 
when  completed,  in  connection  with  the  present  works,  an 
entire  block  of  ground.  These  shops  will  be  among  the 
largest  and  probably  the  best  arranged  for  general  electri- 
cal work  in  the  United  Slates.  Every  piece  of  machinery 
known  to  modern  electrical  mechanics  will  be  provided, 
and  no  money  spared  in  perfecting  the  details.  An  en- 
gineering department  is  maintained  with  a  large  amount  of 
work  under  contract,  the  most  important  of  which  is  the 
wiring  of  all  the  Pullman  cars  built  in  Detroit. 

Among  recent  contracts  made  by  the  railway  department 
are  the  following:  Lincoln, Neb  ,  .Street  Railway  company, 
10  cars,  standard  30-horse  power  Rae  motors,  McGuire 
trucks;  Eau  Claire,  Wis.,  Street  Railway,  Light  &  Power 
company,  2  cars  standard  30-horse  power  Rae  motors,  Mc- 
Guire trucks;  Salem,  Mass  ,  Naumkeag  Street  Rail- 
way company.  2  cars,  standard  30-horse  power  Rae  motors, 
Bemis  trucks,  to  be  followed  by  8  more  if  satisfactory; 
Newburyport.  Mass.,  2  cars,  standard  30-horse 
power  Rae  motors,  Bemis  trucks;  Augusta,  Me.,  2 
Rae  motors  to  be  used  in  connection  with  old  road  already 
in  operation;  Kansas  City,  Mo.,  the  West  Side  Railway 
company — a  new  road  just  being  built — one  80,000  watt 
generator,  6  cars,  standard  30  horse  power  Rae  motors, 
McGuire  trucks.  Mr.  Benton,  the  manager  of  this  de- 
partment, has  also  a  large  number  of  contracts  practically 
closed,  wtiich,  taken  in  connection  with  those  already  se- 
cured, will  make  a  very  active  and  profitable  season  for  this 
company, 

Brownlee  &  Co.  are  arranging  their  new  pole  yard  on 
the  river  and  getting  in  a  large  stock  for  the  approaching 
season's  business.  This  firm  has  just  sold  i.Sco  very  large 
30-foot  cedar  poles  to  the  Lincoln,  Neb.,  Street  Railway 
company,  the  greater  part  of  which  order  has  already  been 
shipped.  They  have  also  recently  shipped  two  carloads 
of  pins  and  cross  arms  to  Kl  Paso,  Tex.,  to  be  transferred 
to  the  Mexican  railways  and  by  them  to  be  delivered  to 
the  Mexican  government.  Brownlee  i\:  Co.  report  an  ac- 
tive inquiry  for  their  poles  and  predict  a  very  large  sea- 
son's business. 

The  Shawhan  Machine  works  have  their  new  generator 
completed  and  are  now  building  the  following  sizes:  One 
hundred,  150,  200  and  250  lights'  capacity.  These  gener- 
ators will  have  a  high  efficiency,  besides  many  new  and  im- 
portant features.  Each  machine  is  to  be  provided  with  a 
square  shaft  for  the  driving  attachment,  sclf-oiling  bear- 
ings, a  new  style  of  commutator,  besides  many  other  novel 
features. 

The  Commercial  Electric  company  has  secured  a  num- 
ber of  contracts  for  the  National  Transformer   system  and 
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for  the  Sperry  arc  lamp.  An  addition  of  t.ooo  lights  is 
now  being  made  to  a  central  station  plant  in  Kalamazoo, 
and  contracts  for  two  or  three  isolated  plants  in  the 
northern  part  of  the  state  have  just  been  signed.  The 
gentlemen  connected  with  this  establishment  are  wide- 
awake and  energetic. 

The  Michigan  State  Senate  has  passed  a  bill  providing 
that  at  crossings  of  the  tracks  of  two  street  railways  the 
car  of  the  line  first  laid  shall  have  precedence,  and  be  en- 
titled to  the  right  of  way.  It  was  unsuccessfully  opposed 
by  Senator  Park  of  Detroit,  as  giving  the  Detroit  Street 
Railway  company  certain  exclusive  rights. 

The  superintendent  of  the  Cable  Street  Railway  in 
Grand  Rapids  has  recommended,  after  a  thorough  investi- 
gation, that  the  company  remodel  its  whole  system,  aban- 
don some  of  its  lines  and  throw  out  the  cable  system  en- 
tirely, adopting  electric  motors  in  its  place.  The  cable 
system  represents  an  investment  of  probably  over  $2,000,- 
000,  the  cost  of  building  the  road  being  upward  of  $70,- 
000  per  mile  and  controls  22  miles  of  road.  Mr.  Chap- 
man, the  superintendent,  is  a  practical  cable  road  man, 
formerly  of  Kansas  City.  It  is  estimated  that  it  will  cost 
$700,000  to  rebuild  the  line.  F.  W.  G. 


Pittsburg,  Pa. 

PlTl'SUURG,  Pa.,  March  20. — Pittsburg  has  an  electric 
club.  It  was  formed  last  night  and  officers  were  elected 
as  follows:  President,  Morris  Mead;  treasurer,  James  A. 
Rutherford  of  the  Westinghouse  Electric  &  Manufactur- 
ing company;  secretary,  J.  E.  Hall  of  the  Fort  Wayne 
Electric  company;  board  of  directors,  H.    McL.  Harding, 

D.  W.  Dunn.  I.  H.  Silverman,  E.  B.  Kittle,  H.  E.  Dillon, 

E.  Ingold,  E,  B.  Gawthrop.  The  organization  will  be  so- 
cial as  well  as  scientific,  and  convenient  quarters  will  be  ob- 
tained for  the  club  rooms. 

For  a  long  time  the  management  of  the  Allegheny 
County  Light  company  of  this  city  has  been  looking  for  a 
site  to  which  the  light  plant  might  be  conveniently  removed. 
The  company  at  present  occupies  a  space  of  80x90  feet 
right  in  the  heart  of  the  city,  and  while  this  is  a  very  con- 
venient situation,  the  plac;  has  long  siQce  proved  a  great 
deal  to)  small.  The  company  operates  now  about  35,000 
incandescent  and  nearly  r^pOD  arc  lights.  The  dynamos, 
engines  and  boilers  for  this  capacity  of  lights  had  to  be 
placed  in  this  building  alone.  The  result  has  been  that 
the  company  found  itself  greatly  cramped  for  room.  The 
pDwer  house  hai  to  hive  adiitions  of  ilDoring,  and  while 
this  gave  the  plan":  more  spiat  it  did  not  add  to  the  con 
venience  of  th^  operation.  The  enormous  increase  in  the 
demand  for  electric  illumination  in  this  city  never  made 
these  additions  to  the  plant  in  the  way  of  floors  more  than 
temporarily  satisfactory,  and  the  company  was  at  last 
forced  to  look  around  for  a  site  where  it  might  put  up  a 
building  large  enough  to  suit  its  purpose.  This  it 
has  apparently  accomplished,  securing  a  piece  of  prop 
erty  300x100  feet  at  the  corner  of  Etna  and  Twelfth 
streets,  this  city.  This  situation  is  central,  close  to  the 
river,  and  it  will  give  the  company  an  opportunity  to  put 
up  a  building  large  enough  to  suit  its  wants. 

It  is  proposed  to  make  the  preparations  for  the  removal 
as  soon  as  possible,  and  the  company  expects  to  go  into 
the  new  home  not  later  than  next  October. 

The  old  Squirrel  Hill  Electric  railroad,  which  was  sold 
some  time  ago,  and  which  has  since  been  named  the 
Schenley  Park  &  Highlands  electric  railroad,  is  now  being 
rapidly  pushed.  T.  H.  Noble,  the  president  of  the  road, 
has  promised  the  visitors  to  Schenley  Park  that  the  line 
from  Oakland  to  the  park  shall  be  in  operation  in  less  than 
six  weeks.  Power  for  the  road  Is  to  be  obtained  from  the 
generators  of  the  Duquesne  Traction  company.  At  the 
opening  only  three  cars  are  to  be  run,  but  as  soon  as  the 
park  becomes  an  attraction  for  the  people  that  number  will 
be  increased.  !•].  H.  H, 


Milwaukee,   Wis. 

MlLWAUKKK,  Wis.,  .March  21 — All  the  slock  of  F.  E. 
Hinkley  of  Chicago,  in  the  Milwaukee  I'Jectric  Railway  has 
been  attached  by  the  sheriff  on  a  judgment  for  $12,000 
secured  by  the  Thomson-Houston  Electric  company. 
Hinkley  has  already  lost  control  of  the  road,  and  a  judicial 
sale  of  his  stock  will  dispose  of  him  altogether.  It  is  generally 
admitted  that  Pfistcr  will  soon  have  absolute  control  of  the 
property.  Hinsey  and  Hinkley  arc  now  fighting  for  the 
crumbs  that  Pfister  leaves.  Just  at  present  the  matter  of 
appointing  a  receiver  is  the  point  at  issue.  All  parties 
concerned  agree  to  this  step,  but  the  selection  of  a  person 
to  fill  the  position  is  still  a  matter  of  dispute. 

The  ordinance  to  regulate  the  speed  of  electric  cars  to 
three  miles  an  hour  at  street  crossings  will  be  killed  in  the 
common  council.  Most  of  the  aldermen  are  opposed  to 
the  measure.      They  stale  Ihal   horse  cars  travel  six  miles 


an  hour  over  street  crossings,  and  that  rapid  transit  would 
be  a  hollow  mockery  were  electric  cars  limted  to  a  speed  of 
three  miles  an  hour  at  street  crossings.  The  disposition 
is  not  to  limit  the  electric  railway  companies  in  the  matter 
of  speed,  but  to  allow  them  to  make  their  own  regulations 
and  pay  whatever  damages  may  be  secured. 

The  Wisconsin  Telephone  company  will  take  possession 
of  its  new  home  on  Broadway  about  May  ist.  Although  the 
company  has  been  limited  by  its  site,  which  is  25  by  120 
feet,  it  is  claimed  that  the  exchange  will  be  the  finest  in 
America.  The  company  originally  intended  to  put  up  only 
a  four-story  building,  but  after  the  erection  of  a  six-story 
building  on  the  lot  adjoining  the  exchange  was  begun,  it 
was  decided  to  make  the  exchange  five  stories  high,  How- 
ever, the  adjoining  structure  still  towers  forty  feet  above 
the  rear  part  of  the  exchange,  and  as  a  measure  of  protec- 
tion the  company  has  erected  a  system  of  steel  braces,  so 
that  the  higher  wall  will  not  fall  upon  the  exchange  in 
case  of  fire.  Every  floor  and  partition  in  the  exchange  is 
constructed  of  steel  beams  and  hollow  tile,  and  the  hottest 
kind  of  a  fire  could  not  spread  from  one  room  to  another. 
The  building  is  considered  absolutely  fire-proof.  The 
front  exterior  is  very  quaint.  It  is  of  ornamental  tile, 
and  totally  unlike  any  exterior  in  the  city,  the  tiling  being 
something  new  in  building  material.  With  the  clay  of 
which  the  tiling  is  made,  a  small  proportion  of  copper  is 
mixed,  giving  the  tile  a  peculiar  mottled  appearance. 

Electric  elevators  are  being  introduced  in  Milwaukee, 
There  is  to  be  one  in  the  new  telephone  exchange,  another 
in  the  new  Adler  block,  on  East  Water  street,  and  several 
more  are  expected  to  be  used  in  other  buildings. 

The  West  Side  Railroad  company's  Twelfth  Street  line 
is  to  be  extended  north  to  the  city  limits  and  east  to  the 
base  ball  park  during  the  spring. 

The  National  Home  &  North  Greenfield  Railway  com- 
pany will  not  offer  any  objection  to  the  Milwaukee  Street 
Railway  company's  project  of  extending  its  line  from  the 
Soldiers'  Home  to  North  Greenfield  if  the  Villard  people 
will  give  satisfactory  assurances.  In  fact,  the  incorporators  of 
the  former  company  and  other  North  Greenfield  property- 
owners  are  willing  to  pay  the  Milwaukee  company  a  bonus 
for  building  to  that  suburb.  The  government  has  for- 
mally granted  the  Milwaukee  Street  Railway  company  the 
right  to  build  into  the  Soldiers'  Home  grounds  and  the 
company  will  undoubtedly  push  work  on  that  line  as  rapid- 
ly as  possible.  The  distance  between  the  Soldiers'  Home 
and  North  Greenfield,  which  is  a  growing  place,  is  a  little 
over  two  miles,  but  the  intermediate  country  will  materially 
aid  in  the  support  of  a  street  rail  vay,  and  it  is  probable 
that  the  Villard  syndicate  will  build  to  North  Greenfield, 

In  the  legislature  the  committee  on  corporations  has  re- 
ported against  the  bills  to  require  telephone  companies  to 
put  in  return  metallic  circuits  and  there  is  little  doubt  of 
the  measure's  being  killed.  In  Milwaukee,  since  the  intro- 
duction of  electric  cars,  considerable  trouble  has  been  ex- 
perienced from  induction.  One  of  the  methods  used  to 
avoid  trouble,  was  to  connect  fifteen  or  twenty  subscrib- 
ers together  with  one  steel  wire  as  a  return  wire  between 
them,  instead  of  using  the  ground  wire.  But  this  was 
only  a  partial  success.  Now  the  company  is  providing 
each  subscriber  on  the  underground  district  with  a  return 
circuit,  but  an  extra  charge  is  made  for  the  service.      C. 


ELECTRIC  LIGHTING, 

The  establishment  of  an  incandescent  electric  light  plant 
at  Sumter,  S.  C,  is  proposed. 

It  is  said  that  about  $15,000,000  is  invested  in  electric 
lighting  enterprises  in  London. 

The  mayor  of  Richmond,  Va.,  recommends  that  the 
city  establish  an  electric  light  system. 

An  ordinance  has  been  introduced  into  the  East  Port- 
land, Ore.,  city  council,  providing  for  bonding  the  city  to 
erect  an  electric  light  plant. 

The  St.  Louis  council  committee  on  public  improve- 
ments has  recommended  the  approval  of  the  bond  of  the 
Carondelet  Electric  Light  ilv  Power  compan}-  of  !ji20.coo, 
with  John  Krause,  O.  A.  Ilaynes,  F.  W.  Mott,  R.  J. 
Kilpatrick  and  Wm.  H.  Hallelt  as  securities. 

The  Electric  Tramway  &  Lighting  company  of  Vic- 
toria, n.  C,  has  started  up  its  lighting  plant,  which  con- 
sists of  two  650-light  Thomson-Houston  alternating  cur- 
rent dynamos.  A  number  of  the  Thomson-Houston  al- 
ternating current  lamps  are  in  use  in  that  city. 

The  new  electric  light  plant  for  the  city  of  Lowell, 
Mass  ,  is  said  to  be  one  of  the  largest  in  New  England, 
and  it  will  soon  be  in  active  operation.  Its  location  In 
Ilelvidere  is  only  a  short  distance  from  the  heart  of  the 
city.  The  new  station  is  designed  for  3  000  horse  power, 
and  already  1,200  horse  power  is  installed.  It  covers  a 
total  area  of  211  feet  in  length,  03  feet  in  depth,  or  about 
20,000  square  feet. 

C.  P.  Hurley  is  quoted  by  the  St.  Louis  Globe-Democrat 
as  follows:  "The  day  will  soon  come  when  electricity  will 
be  used  for  lighting,  heating  and  motive  power,  to  the 
utter  exclusion  of   the  old  methods.     If  anyone   had  lold 


me  ten  years  ago  that  I  would  be  sitting  to-day  in  a  hotel 
lighted  with  electricity,  I  would  not  have  believed  him. 
When  I  was  in  college,  fifteen  years  ago,  one  of  my  pro- 
fessors, an  exceptionally  able  man,  reprimanded  me  se- 
verely for  not  attending  an  exhibition  of  a  new  phonograph. 
Look  what  it  is  now  1  In  1SS3,  after  an  absence  in  Mex- 
ico, I  returned  to  New  York,  and  found  it  lighted  with 
electricity.  I  thought  it  the  most  wonderful  thing  I  ever 
saw." 


ELECTRIC  MOTOR. 


The  Eddy  Electric  Manufacturing  company  has  just 
closed  a  contract  with  the  American  Encaustic  Tiling 
company,  limited ,  of  Zanesville,  O. ,  for  an  electric 
power  transmission  plant  aggregating  365-horse  power. 
The  dynamos  will  be  90-horse  power  each,  and  the  motors 
will  range  in  size  from  10  to  35  horse  power. 

G.  A.  Edward  Koehler,  Chicago  representative  of  the 
Eddy  Electric  Manufacturing  company  has  installed  a  25- 
horse  power  motor  in  E.  Smeeth's  manufacturing  estab- 
lishment, Chicago;  a  i-horse  power  motor  for  the  Chicago 
Blue  Print  Paper  company;  a  5-horse  power  motor  for  S. 
W,  Packard  to  operate  an  elevator  at  296  Wabash  avenue, 
and  a  3,  a  5,  and  a  73^-horse  power  motor  for  operating 
ventilating  fans  in  the  Chicago  Daily  A'cws  establishment. 


ELECTRIC  RAILWAYS. 

An  electric  railway  is  to  be  built  at  Sandusky,  O. 

An  electric  railway  will  be  built  at  Boise  City,  Idaho. 

A  new  electric  street  railway  is  in  operation  at  Hayward 
Cal.  * 

It  is  said  that  Denver,  Colo.,  has  49  miles  of  electric 
street  railways. 

The  Tcrre  Haute,  Ind.,  street  railway  people  will  intro- 
duce electricity. 

The  Kokomo,  Ind.,  Electric  Street  Railway  company 
will  erect  a  power  house. 

Track  laying  for  the  suburban  electric  railway  of  Den- 
ver, Colo.,  has  already  commenced. 

Local  capitalists  are  forming  a  company  to  build  an 
electric  railway  at  McKeesport,  Pa. 

The  Brooklyn  City  Railroad  company  is  contemplating 
the  use  of  electricity  as  motive  power. 

The  Ottawa  Electric  Street  Railway  company,  capital- 
ized at  $500,000,  has  been  incorporated. 

It  is  reported  that  the  Atlanta,  Ga.,  Street  Railway  com- 
pany will  use  electric  motive  power  exclusively. 

The  Tacoma  &  Puyallup  railway,  14 miles  long,  will 
probably  be  equipped  with  storage  battery  cars. 

It  is  stated  that  the  new  electric  railway  from  Charlotte, 
N.  Y.,  to  Manitou  Beach  will  be  equipped  with  Rae  mot- 
ors. 

Memphis,  Tenn.,  is  to  have  an  extensive  system  of 
electric  street  railways.  The  Thomson-Houston  system 
will  be  used. 

The  Baltimore,  Md.,  Union  Passenger  Railway  com- 
pany has  filed  an  application  for  permission  to  use  electric- 
ity on  its  lines. 

The  electric-  railway  companies  of  Bay  City  and  West 
Bay  City,  Mich.,  have  each  appointed  a  committee  to  con- 
sider consolidation. 

At  Iowa  City,  Iowa,  a  company  has  been  granted  a 
franchise  to  operate  electric  cars.  The  generators  will  be 
run  by  water  power. 

The  people  of  Sacramento.  Cal.,  are  delighted  with  the 
new  electric  cars.  It  is  proposed  to  operate  at  a  speed  of 
twe've  miles' an  hour. 

The  Edison  General  Electric  company  has  contracted 
for  the  construction  and  equipment  of  three  miles  of  elec- 
tric railway  in  Savannah,  Ga. 

It  is  estimated  that  the  change  from  mule  to  electric 
power  will  cost  the  Citizens' Street  Railway  company  of 
Memphis,  Tenn.,  $r,ODO,ooo. 

At  Fort  Rouge,  Man.,  a  new  electric  street  railway 
is  in  operation.  It  is  notable  as  being  the  first  in  Canada 
to  be  operated  on  the  Edison  system. 

It  is  claimed  that  the  largest  electric  street  railway  plant 
that  the  Westinghouse  company  has  yet  put  in  any  town 
is  at  Springfield,  Mo.     It  is  seventeen  miles  long. 

The  State  Electric  Street  Car  company  of  Clinton, 
la.,  has  closed  a  contract  for  the  construction  of  its  road! 
The  line  is  to  be  five  miles  long. 

The  Citizens'  Street  Railway  company  of  Pine  KlulT, 
Ark  ,  has  increased  its  capital  stock  to  )i;20o,ooo  and  will 
change  its  line  to  an  electric  railway. 

A  Quincy,  II!.,  paper  says  :=  "The  electric  lines  have 
done  more  to  give  Quincy  a  metropolitan  appearance  than 
any  enterprise  we  have  had  for  many  a  year." 

Capt.  J.  11.  Barnard  aiul  l'].  S.  Hawks  have  purchased 
the  Wilmington  Street  Railway.  Wilmington,  N.  C.  It  is 
four  miles  in  length  and  will  be  converted  into  an  electric 
road.     The  line  will  be  extended  about  five  miles 

The  employes  of  the  Electric  Motor  company  in  Newark, 
N.  J.,  have  organized  a  Mutual  Benefit  and  Aid  associa- 
tion, which  they  will  invite  all  of  the  employes  of  the 
electric  roads  throughout  the  country  to  join.  The  object 
of  the    order  will  be   the    mutual   benefit    and    improve- 


March  28,  1891 


WESTERN    ELECTRICIAN. 


i8S 


ment  of  the  employes  of   the  various  roads  throughout  the 
country. 

The  Electric  Traction  company  of  New  Orleans,  La., 
is  equipping  the  Coliseum  line  with  storage  battery  cars, 
several  of  which  are  already  in  operation,  and  have  proved 
very  satisfactory.  The  contract  calls  for  the  equipment  of 
twenty-two  cars 

An  electric  railway  was  started  at  San  Jose,  Cal.,  Feb- 
ruary 24.  The  Thomson- Houston  system  was  adopted, 
and  on  the  trial  trip  everything  was  found  to  be  in  perfect 
working  order.  The  opening  was  attended  by  the  mayor 
and  city  council. 

The  Findlay,  O.,  Street  Railway  company  has  increased 
its  capital  stock  from  $150,000  to  $200,000,  for  the  pur- 
pose of  operating  the  Main  Street  line  by  electricity 
Contracts  have  been  let,  and  the  work  will  be  completed 
within  sixty  days. 

A  party  of  Denver  capitalists  has  completed  arrange- 
ments for  the  purchase  of  franchise,  real  estate  and  equip- 
ments of  the  Salina,  I-Can.,  Street  Railway  company  and 
will  change  the  line  into  an  electric  line,  making  a  double 
track  road.  A  subsidy  of  $50,000  in  real  estate  will  be 
donated. 

The  Portland  &  Westbrook  Street  Railway  company  of 
Westbrook,  Me. ,  has  been  organized  with  a  capital  stock 
of  $300,000,  and  is  preparing  to  construct  electric  or  horse 
lines  from  the  village  of  Saccarappa,  in  the  town  of  West- 
brook, through  Cumberland  Mills  and  Deering,  into  the 
city  of  Portland. 

The  quarterly  statement  of  the  Rochester  Street  Rail- 
way company  shows  an  increase  in  the  earnings  of  the 
company  for  the  last  quarter  of  i8go  over  that  of  the 
previous  year  of  $4,634.04.  During  the  last  year  the  com- 
pany has  equipped  several  lines  with  electricity  and  will 
continue  until  all  its  lines  are  thus  equipped. 

A  very  complete  test  was  made  over  all  the  Liverpool 
tram  lines  with  an  accummulator  car  some  months  ago. 
The  result  of  this  testing  seems  to  have  been  satisfactory, 
and  a  new  steel  underfrarae  car  is  now  in  course  of  con- 
struction for  actual  use  on  the  Liverpool  roads.  The  car 
will  be  fitted  with  two  motors,  one  on  each  axle. 

An  act  to  incorporate  the  Fall  River  Electric  Freight 
Railway  company  has  been  introduced  in  the  Rhode  Island 
senate.  The  line  is  to  begin  at  a  point  in  the  boundary 
line  between  Rhode  Island  and  Massachusetts,  near  the 
Shove  Mills,  and  run  southeast,  skirting  the  shore  of 
Laurel  Lake,  to  the  boundary  line,  with  eight  rods  way. 
The  road  is  to  be  used  for  freight  only.  Nathaniel  B. 
Church,  William  J.  Brightman  and  Timothy  W.  Sprague 
are  mentioned  as  three  of  the  incorporators.  The  capital 
stock  is  placed  at  $5,000,000. 

The  demands  of  the  people  of  New  York  in  the  matter 
of  rapid  transit  are  thus  presented  by  the  Sun:  "We  want 
more  trains  and  faster  trains  to  come  down  in  the  morning 
and  go  home  in  the  evening.  And  we  want  a  seat  now 
and  then  without  having  to  fight  for  it,  or  swing  from  a 
hand  strap.  There  is  nothing  so  slow  nowadays  as  real 
rapid  transit.  Trains  are  slow  in  coming,  and  slower 
than  ever  when  they  arrive.  But  if  the  public  will  take  a 
hand  in  the  matter  and  let  its  voice  be  heard,  we  shall  have 
reform  and  relief,  and  have  them  quickly."  The  only 
permanent  relief  that  the  city  of  New  York  can  secure  is 
by  edopting  an  electric  system 

A  dispatch  from  Albany,  X.  V.,  gives  a  graphic  de- 
scription of  the  storm  in  that  city,  March  9th,  and  its 
effect  on  the  electric  wires.  The  storm  caused  one  of  the 
most  vivid  illuminations  ever  seen  in  Albany.  At  the  cor- 
ner of  Broadway  and  State  streets  the  wires  of  the  electric 
street  railway  fell  across  the  network  of  Western  Union 
and  telephone  wires  and  lighted  up  the  streets  for  half  a 
mile  in  every  direction  with  continual  flashes.  Long  fes- 
toons of  the  wire,  all  aglow  with  dull  smoldering  red, 
fell  to  the  ground.  I^ive  wi'es  dropped  down  on  the  car- 
tracks,  which  were  instantly  turned  into  lines  of  dazzling 
brightness  Showers  of  sparks  fell  in  all  directions  and  at 
times  seemed  to  spring  up  in  jets  from  the  earth.  For  a 
moment  there  would  be  darkness  and  then  the  whole 
street  would  be  lighted  up  so  that  the  smallest  signs  on 
the  houses  could  be  read.  All  this  lasted  for  fully  ten 
minutes,  at  the  end  of  which  an  alarm'of  fire  was  sounded. 
The  crossed  wires  had  burned  out  the  switch-board  in  the 
telephone  exchange,  which  cost  $23,000  and  was  burned 
out  by  a  similar  accident  a  little  more  than  a  month  ago. 


ELECTRIC   MINING. 

The  organization  of  a  compiny  to  exploit  the  electric 
hoisting  and  conveying  of  machines  devised  by  Ezra  Nich- 
olson of  Cleveland,  C,  is  announced.  The  invention  is 
especially  adapted  for  the  economic  handling  of  coal,  ore 
and  general  merchandise,  conveying  the  load  to  any  desired 
point.     It  will  hoist  a  load  of  3,000   lbs.  5  feet  per  second. 

According  to  the  returns  to  the  census  department,  just 
completed,  there  wereduring  the  calendar  year  1889,  26,464 
flasks,  or  2,024,496  pounds  of  quicksilver  produced  in 
California.  About  20  tlasks,  less  than  $1,000  in  value, 
were  produced  in  Oregon.  The  product  is  notably  less 
than  the  usual  yield.  In  i883  33,250  flasks  were  pro- 
duced. 

Manufacturers  of  electric  mining  machinery  will  be  in- 
terested in  the  bulletins  issued  by  the  census  department. 
John  H.  Jones,  special  agent  in  the  coal  department,  J.  B. 
kandol  in  charge  of  quicksilver,  and  Dr.  William  C.  Day, 
special  agent  in  charge  of  stone,  have  prepared  reports 
under  the  direction  of  Dr.  David  T.  Day,  giving  valuable 
statistics  in  these  special  lines. 

The  development  of  coal  mining  in  Alabama  during  the 
last  ten  years  has  been  almost  phenomenal.  Mining  of 
coal  was  begun  in  that  state  about  the  year  1853.  The 
lotal  output  was  produced  mainly  by  small  operatprs  for 


local  consumption,  and  did  not  reach  100,000  tons  until 
the  year  1876.  The  production  for  the  census  year  18S0 
was  323,972  tons,  valued  at  $476,911  at  the  mines. 
According  to  the  official  report  the  product  for  the 
calendar  year  1889  was  3,378,484  tons,  valued  at 
$3,707,426.  The  average  number  of  persons  employed 
during  the  year,  including  superintendents,  engineers, 
mechanics  and  the  clerical  force,  was  6,762,  and  the 
amount  of  wages  paid  was  $3,175,356.  These  figu-es 
apply  exclusively  to  the  mining  of  coal  and  preparing  it  for 
shipment,  all  expenditures  for  the  manufacture  and  hand- 
ling of  coke  being  excluded.  The  coals  of  Alabama  em- 
brace all  the  bituminous  varieties,  such  as  gas,  coking, 
block,  sphnt  and  cannel.  There  are  forty-four  regular 
and  twenty-two  small  mines  for  local  consumption.  There 
were  2,266,839  tons  loaded  on  cars  and  boats  for  ship- 
ment, of  which  1,868,596  were  delivered  for  consumption 
within  the  state.  The  average  price  received  was  $1.10 
per  ton. 

Electrical  manufacturers  generally  will  be  interested  in 
the  figures  presented  by  Dr  William  C.  Day.  special 
census  agent,  in  his  report  on  mining  slate,  to  Dr.  David  T. 
Day  of  the  geological  survey.  The  greater  part  of  the 
product  of  the  American  mines  is  used  for  roofing  pur 
poses,  but  of  late  the  demand  for  slate  for  insulating  pur- 
poses in  the  manufacture  of  electrical  devices  has  rather 
stimulated  the  business.  There  are  206  slate  quarries  in 
the  United  States,  of  which  104  are  in  Pennsylvania. 
Vermont  has  60  and  New  York  16.  Maryland  and  New 
Jersey  have  5  each,  Georgia  and  Maine  4  each;  Virginia, 
3;  California,  2;  and  Arkansas,  Michigan  and  Utah,  i 
each.  That  in  Utah,  however,  was  not  operated  last  year. 
The  total  value  of  the  production  of  1SS9  was  $3,444,863  ; 
the  cost  of  the  production  $2,823,668,  including  wages  of 
employes  amounting  to  $2,209,344.  Over  $10,000,000  is 
invested  in  these  enterprises,  including  land,  buildings  and 
fixtures,  live  stock,  machinery  and  supplies  on  hand  and 
the  necessary  money  for  operating  expenses  Some  of  the 
facts  presented  in  this  report  are  quite  interesting.  For  in- 
stance the  quarry  at  Arkansas  represents  a  capital  of  $610, 
divided  ay  follows:  land,  $500;  fixtures,  $10;  live  stock, 
tools,  machinery'  and  supplies  on  hand,  $25;  cash,  $75. 
The  employes  number  seven  men — one  foreman,  two 
quarrymen  and  millmen.  one  mechanic  and  three  laborers. 
The  cost  of  operating  the  quarry  last  year  is  reported  as 
$4.2g5  and  the  value  of  the  productions  3:240,  It  might 
be  interesting  to  note  that  the  name  of  the  company  and 
the  adJresses  of  its  officers  are  omitted  from  the  list  which 
is  appended  to  the  report.  This  may  indicate  that  the 
owners  did  not  find  it  advisable  to  continue  the  under- 
taking. Although  New  York  ranks  third  in  the  number  of 
its  quarries  it  does  not  hold  that  position  in  the  relative 
value  of  the  property.  Maine  which  has  only  4  quarries,  one- 
quarter  the  number  in  New  York,  produced  slate  valued  at 
$214,000  while  the  output  of  New  York  was  only  $130,603 
The  Maine  quarries  represent  an  investment  of  $641,000 
while  those  of  the  Empire  State  are  rated  at  $296,180. 
The  importance  of  this  industry  to  Pennsylvania  may  be 
realized  when  it  is  shown  that  it  represents  a  capital 
of  $6,823,002,  and  gives  employment  to  3,567  hands.  The 
wages  of  these  employes  amounted  to  $',283,530  last  year. 
The  lota!  operating  expenses  aggregated  $1,729,163  while 
the  output  was  valued  at  $2,oii,j76.  What  is  known  as 
the  Bangor  region  in  Northampton  county.  Pa.,  is  the 
most  Important  in  the  country,  including  quarries  at 
Bangor,  East  Bangor  and  Mt.  Bethel.  The  only  red  slate 
produced  in  the  country  is  found  at  Washington  county, 
N.  Y. 


NEW  INCORPORATIONS. 

Sheldon  Electric  Light  company,  Sheldon,  Iowa;  capital 
stock,  $20,000;  to  manufacture  and  sell  electric  light,  heat 
and  power. 

Franklin  Electric  company,  Franklin,  Pa. ;  capital  stock, 
$25,000;  supplying  light,  heat  and  power  by  electricity  to 
the  public  at  the  city  of  I*  ranklin. 

The  American  Electric  &  Dynamo  company,  Denver, 
Colo.;  capital  stock, $150, 000;  to  deal  in  electric  motors  and 
all  appliances  of  the  same  and  patent  rights  thereto. 

Mt.  Sterling  Electric  Light  &  Power  company,  Mt. 
Sterling.  Ill,,  capital  stock  $7,000;  to  furnish  electric  light 
and  power  to  citizens  and  to  the  city  of  Mt.  Sterling. 

St.  Clair  IClectric  Light,  Heat  &  Power  company,  St. 
Clair,  Pa.;  capital  stock,  $20,000;  furnishing  light,  heat 
and  power  by  electricity  to  the  public  at  St.  Clair,  Pa. 

Waverly  Electric  Light  &  Power  company,  Waverly, 
N  Y.;  capital  stock  $37,500;  manufacturing  and  using 
electricity  for  light,  heat  and  power  and  to  generate  and 
supply  electricity,  etc. 

La  Roche  Electric  works,  Philadelphia,  I'a.;  capital 
stock,  $100,000;  manufacturing,  erecting  and  installing 
electric  light  and  electric  motor  machinery  and  all  appli- 
ances pertaining  thereto. 

The  Taylor  Electric  Signal  company.  Chicago,  III. ; 
capital  stock,  $500,000;  the  manufacture  and  sate  of  elec- 
trical and  mechanical  devices  and  machinery  for  steam  and 
street  railways  and  other  uses. 

United  States  Railway  Equipment  &  Construction  com- 
pany, Chicago,  111  ;  capital  stock,  $100,000;  to  construct 
and  equip  railways;  incorporators,  William  Armstrong, 
Frank  B.  Dyche  and  Lawrence  Harmon. 

Moberly  Gas  &  Electric  company,  Moberly,  Mo.;  capi- 
tal stock,  $30,000;  manufacturing  and  vending  gas  and 
elcclrlcily  (or  light,  heat  and  power;  incorporators:  L.  M. 
Kumscy,  James  Green,  George  IL  Madill,  F.  A.  Baum- 
gardncr. 

The  Mexican  Electric  company,  Jersey  City,  N.  J.; 
capital  stock,  $300,000;  to  manufacture,  buy,  sell  and  deal 


in  electrical  machines  and  appliances    of  all    kinds  and  to 
erect  and  operate  electric  lighting  plants 

Halson  Electric  Harness  &  Supply  company,  Chicago. 
III.;  capital  stock,  $250,000;  to  manufacture,  supply  and 
sell  harnesses  and  electric  devices  and  appliances  for  har- 
nesses and  carriages,  and  the  leasing  and  sale  of  rights  and 
privileges  under  patents  granted  for  electric  devices  for 
harnesses  and  carriages. 


TELEGRAPH. 


According  to  a  Cincinnati  dispatch  a  mistake  in  telegraph- 
ing the  track  betting  on  a  horse  in  the  New  Orleans  races 
may  be  the  means  of  a  suit  against  the  Western  Union 
Telegraph  company.  The  mare  Maud  was  entered  in  the 
race,  with  Overlon  riding  her.  To  the  surprise  of  those 
gathered  in  the  pool  rooms  the  betting  on  Maud  was 
wired  in  as  10  to  i,  and  the  pool  rooms  gave  two  points 
better,  making  the  odd'i  12  to  i.  The  "short  boys"  got 
on  heavy  while  the  plungers  stood  aghast.  For  about 
three  minutes  these  odds  stood.  Then  the  betting  was 
cut  down  to  even  money.  The  race  was  run  and  resulted 
in  a  dead  heat  between  Maud  and  Bonnie  Anna,  and  in 
the  run-off  Maud  won.  The  peculiar  thing  about  the 
whole  affair  is  that  In  the  betting  sent  from  New  Orleans 
a  mistake  was  made  in  transmiting  over  the  telegraph 
wires.  Telegrams  from  New  Orleans  regarding  the  races 
reach  Cincinnati  by  way  of  New  York,  and  in  some  way  a 
mistake  was  made  and  the  odds  on  Maud  were  telegraphed 
as  10  to  I.  It  is  upon  this  mistake  that  the  poolroom 
proprietors  are  talking  about  suing  the  telegraph  company 
to  recover  what  was  lost. 

The  employment  of  young  and  inexperienced  operators, 
says  the  Raihoay  Service  Gazette,  is  an  evil  that  should  be 
corrected.  It  is  asserted  that  on  some  roads  the  operators  are 
nearly  all  boys,  whose  salaries  do  not  average  over  $25  per 
month.  The  employment  of  this  sort  of  inefficient  help 
is  largely  responsible  for  a  great  many  accidents  that  re- 
sult in  loss  of  life;  far  more  than  the  public  is  aware  of. 
If  legislative  action  has  not  already  been  directed  against 
the  evil,  it  is  not  because  the  public  has  not  been  fully  ad- 
vised of  its  extent.  There  is  the  same  necessity  that  the 
telegraph  operator  should  be  a  competent,  well  matured, 
experienced  man,  as  that  the  locomotive  engineer  should 
possess  the  qualities  named.  Salaries  of  from  $150  to 
$200  a  montb  are  paid  to  engineers.  Operators  receive 
from  $25  to  $50  per  month,  and  as  stated  above,  we  have 
the  assurance  that  on  some  roads  nearly  all  are  boys  who 
receive  an  average  of  not  over  $25  a  month.  Now,  when 
it  once  becomes  fully  impressed  upon  the  understanding  of 
the  general  public  that  the  boy  telegraph  operator,  sixteen  or 
eighteen  years  old,  thoughtless  and  careless  as  boys  often 
are.  possibly  with  httle  experience  and  unimpressed  by  the 
magnitude  of  his  responsibility,  holds  in  his  hands  every 
day  and  night  the  lives  of  thousands  of  human  beings — 
when  these  facts  once  become  fully  impressed  on  the 
minds  of  the  whole  people  every  state  legislature  in  the 
Union  will  be  grinding  out  legislation  to  correct  this  evil; 
and  while  it  will  be  exceedingly  difficult  to  frame  any  sort 
of  laws  to  meet  the  requirement  of  the  case,  the  railway 
companies  may  be  made  to  suffer  without  corresponding 
benefits  to  the  public.  It  would  be  far  better  for  all  in- 
terests if  the  railway  managements  would  forestall  legisla- 
tive action,  and  by  paying  reasonable  salaries  secure  a 
better  class  of  operators. 


PERSONAL. 


C.  A.  Benton  of  the  Detroit  Electrical  Works,  was  in 
Chicago  last  week. 

F.  J.  Cram  of  the  Electrical  Engineering  and  Supply 
company,  St.  Paul",  was  in  Chicago  last  week. 

William  E.  Worthen  has  been  appointed  consulting 
engineer  of  the  Rapid  Transit  Commission  of  New  York 
city. 

Alex.  LeA'is  was  in  Chicago  last  week.  Mr.  Lewis  Is 
now  representing  the  Thomson-Houston  company  at  Cin- 
cinnati. 

E.  E.  lligglns,  formerly  with  the  Thomson-Houston 
Electric  company,  has  accepted  a  position  with  the  Short 
Electric  Railway  company. 

J.  G.  Emery.  Jr.,  of  the  Wilkin  Manufacturing  company, 
and  A.  J.  Shaw  of  the  Shaw  Electric  Crane  company, 
Milwaukee,  were  in  Chicago  last  week. 

G.  E.  Fish  has  resigned  his  position  with  the  electric 
railway  company,  St.  Paul,  and  returned  to  Chicago  It 
is  probable  he  will  make  that  city  his  headquarters  here- 
after. 

C.  ]•',.  Bibber  has  resigned  from  the  Holtzer-Cabot  Elec- 
tric company  to  accept  the  position  of  general  manager  of 
the  Consolidated  Electric  Manufacturing  company.  He 
will  be  succeeded  by  C.  F.  Armington. 


MISCELLANEOUS. 

The  annual  meeting  of  the  Thomson-Houston  Electric 
company  of  Boston  will  be  held  at  Middletown,  Conn., 
April  13th. 

It  is  estimated  that  the  constantly  increasing  use  of 
electricity  wilt  swell  the  consumption  of  copper  50,000 
tons  in  England  and  France  this  year. 

More  than  120  new  companies  connected  with  electrical 
engineering  were  registered  in  England  in  1890.  Their 
aggregate  capitalization  was  upward  of  $65,000,000. 

The  London  Elcctriiiiui  is  reminded  by  the  Wesley  cen- 
tennial celebration  that  the  great  divine  was  the  author  of 
a  work  of  electricity.  This  curious  brochure  was  pub- 
lished in  1759,  under  the  title  of  "The  Desideratum;  or, 
ICleclricily  Made  Plain  and  Useful  by  a  l-over  of  Mankind 
and  of  Common  Sense,"    The   titles  of   the  sections  arc 
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decidedly  suggestive— "Electricity  the  Soul  of  the  Uni- 
verse;" "The  Cat  in  the  Oven,  Curious  Electrical  Experi- 
ment;" "A  Person  with  Small  Pox  Cannot  be  Electrified;" 
"Electricity  the  Greatest  of  all  Remedies."  The  reverend 
author  goes  in  for  a  serious  argument  to  demonstrate  that 
it  is  "just  as  innocent  to  keep  our  rooms  tight  from  light- 
ning, as  from  wind  and  water."  One  of  the  entries  is  as 
follows:  "Exp.  32.  A  Person  standing  on  the  Ground 
cannot  easily  kiss  an  electrified  Person  standing  on  the 
Rosin."  About  half  the  volume  is  taken  up  with  narra- 
tives of  cures  supposed  to  have  been  wrought  by  electrify- 
ing, the   diseases   being  of    the    most    varied  kind. 


TRADE    NEWS. 


Louis  Walsh  of  the  Crosby  Electric  company  will  short- 
ly make  a  tour  of  the  West,  introducing  the  liquid  and  dry 
batteries  of  the  company. 

George  Cutter  has  added  to  his  line  of  specialties  the 
rubber  insulated  screwdrivers  and  plier  bandies  made  by 
Spinney,  Virtul  &  Co.,  at  Lynn,  Mass.  Besides  carrying 
quite  a  stock  of  these  safety  devices  he  also  has  an  exten- 
sive line  of  simplex  wire. 

The  Pennsylvania  company  for  insurance  of  lives  and 
granting  annuities  has  ordered  from  the  Electro  Dynamic 
company  of  Philadelphia  three  series  of  58  cells  of  the 
"15L"  type  accumulators,  with  resistance  regulating 
switches,  etc.  complete,  for  lighting  its  building,  517  Chest- 
nut street,  Philadelphia. 

In  the  instructions  that  accompany  the  Wirt  volt  indica- 
tors the  following  appears:  "If  any  one  tells  you  that  the 
indicator  fails  to  agree  with  his  idea  of  what  is  correct, 
send  to  Johns  Hopkins,  Cornell  or  Michigan  State  Univer- 
sity for  comparison,  at  our  expense  if  found  2  per  cent 
wrong  and  seals  unbroken."  These  instruments  are  placed 
on  the  market  by  the  Electrical  Supply  company  of  Chi- 
cago. 

The  Crocker- Wheeler  Electric  Motor  company.  New 
York,  will  soon  enlarge  the  establishment  in  West  Four- 
teenth street,  doubling  the  space  it  now  occupies.  This 
will  enable  it  to  have  a  large  showroom  for  exhibiting  all 
sizes  of  Crocker-Wheeler  perfected  motors  with  their  various 
applications  in  operation,  also  a  dust  proof  department  for 
the  storage  of  (inished  motors  and  motor  frames  ready  for 
winding.  The  company  finds  it  necessary  to  carry  a  large 
number  of  motors  unwound  for  filling  special  orders. 

Manager  Mason  of  the  Electric  Merchandise  company 
of  Chicago  is  rapidly  acquiring  an  extensive  foreign  corre- 
spondence. A  short  time  since  he  received  an  order  from 
Amsterdam,  and  a  few  days  ago  another  came  in  from  the 
Maschinenfabrik  of  Oerlikon  bei  Zurich,  in  Switzerland. 
The  Swiss  company  is  engaged  in  the  construction  of 
electric  railways.  The  librarian  of  the  British  patent  of- 
fice writes  for  one  of  the  Electric  Merchandise  company's 
catalogues,  stating  his  opinion  that  it  would  be  a  valuable 
addition  to  his  collection.  Many  other  letters  of  like 
character,  attest  the  growing  foreign  trade  of  this  popular 
company. 


BUSINESS. 


The  Crosby  Electric  company  has  issued  a  neat  adver- 
tisement in  the  form  of  a  "special  postal  card"  in  which 
attention  is  called  to  the  specialties  of  the  company. 

The  Sunbeam  lamp  which  the  Electrical  Supply  com- 
pany of  Chicago  is  handling,  is  rapidly  winning  public 
favor.  During  the  last  week  several  large  orders  have 
been  shipped. 

The  H.  H.  Hipwell  Manufacturing  company  of  Alle- 
gheny City  is  removing  its  entire  plant  to  Long  Island 
City,  N.  v.,  where  it  has  built  a  new  factory,  which  will  be 
thoroughly  equipped  with  the  latest  improved  machinery 
for  the  manufacture  of  every  variety  of  sheet  metal  goods. 
The  company  also  announces  that  it  will  manufacture  a 
complete  line  of  electrical  supplies  and  many  specialties. 

The  value  of  the  comprehensive  new  catalogue  of  the 
Eastern  Electrical  Supply  &  Construction  company  of  Bos- 
ton is  greatly  increased  by  the  carefully  compiled  index  in- 
corporated with  it.  This  company  manufactures  or  fur- 
nishes electrical  supplies  of  every  description.  Beside  a 
complete  list  of  the  goods  furnished  by  the  company  the 
catalogue  contains  directions  for  setting  up  and  maintaming 
batteries,  directions  for  putting  up  automatic  gas  burners 
and  hints  regarding  wiring  and  switches. 

The  Shaw  Electric  Crane  company  of  Milwaukee  will 
remove  its  entire  plant  to  Muskegon,  Mich.,  at  svhich 
place  a  very  extensive  plant,  arranged  specially  for  the 
work  is  to  be  built.  A  portion  of  the  contracts  have  al- 
ready been  let,  and  it  is  hoped  that  the  removal  can  be 
made  early  in  August.  A  reorganization  of  the  company 
has  just  taken  place  and  the  working  capital  increased  to 
$150,000.  Within  the  last  month  a  lo-ton  crane  has  been 
sold  to  Mcintosh,  Seymour  &  Co.,  Auburn,  N.  Y,;  one  of 
five  tons  to  the  Standard  Elevator  company,  Chicago,  and 
one  of  fifteen  tons  capacity  to  the  Ball  &.  Wood  company 
of  New  York. 

The  Chicago  Electric  Manufacturing  company,  73  West 
Jackson  street,  Chicago,  has  taken  new  quarters  on  the 
second  floor  of  the  same  building.  They  have  equipped 
their  new  place  with  new  machinery  and  they  have  now 
every  facility  for  the  manufacture  of  electrical  specialties,  or 
for  general  electrical  supplies.  The  new  room  is  45x90 
feet  with  a  large  fireproof  vault  in  which  all  models  and 
drawings  belonging  to  patrons  are  placed  at  night  for  safe 
keeping.  The  floor  space  is  divided  into  three  parts,  a 
small  room  being  partitioned  off  for  grinding  and  polishing 
and  one  for  testing  purposes,  large  windows  in  Iront  and 
rear  giving  ample  light  for  all  purposes.  Large,  well  ar- 
ranged hardwood  benches  arc  placed  against  the  walls, 
and   the  room    is   literally    filled  with   the  best  machinery 


that  could  be  purchased.  An  increased  stock  of  copper  in 
all  forms  and  insulating  materials  of  different  kinds  will  be 
carried  in  stock, so  that  inventors  and  model  makers  can  get 
anything  in  this  line  wanted.  Among  the  recent  inven- 
tions brought  out  by  this  company  is  a  sliding  contact 
rheostat.  A  very  large  switch  has  also  just  been  built  to  be 
used  in  connection  with  the  Pumpelly  storage  battery  plant 
now  being  put  into  the  Davidson  theater,  Milwaukee.  Mr, 
Claghorn,  the  manager,  is  to  be  congratulated  upon  the 
excellent  results  thus  far  attained. 

The  new  Mosher  arc  lamp,  which  has  been  put  on  the 
market  by  the  Mosher  Arc  Lamp  company,  125  Ontario 
street,  Chicago,  is  attracting  much  attention.  Quite  a 
large  number  are  now  in  use,  and  they  are  giving  entire 
satisfaction  One  of  the  improvements  contemplated  is  a 
new  carbon  that  is  expected  to  burn  fifteen  hours.  A  new 
lamp  that  will  work  on  either  high  or  low  tension  circuits 
is  also  to  be  brought  out.  In  the  construction  of  the 
Mosher  lamp  the  use  of  all  clock  work  and  complicated 
mechanism  is  completely  avoided.  A  solenoid,  a  simple 
clamping  device,  a  regulating  spring  and  a  smooth  carbon 
rod  constitute  the  controlling  features  of  the  lamp.  The 
carbons  are  always  kept  apart  when  the  lamp  is  at  rest  by 
a  regulating  spring.  When  in  operation  the  pressure  of 
current  through  the  derived  circuit  coil  forces  tbe  carbons 
together  and  these  two  reliable  forces  operate  against 
each  other  to  maintain  a  normal  arc.  The  resistance  is 
composed  of  fine  braided  wire,  inc'osedin  a  case  or  jacket. 
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ELECTRICAL   PATENTS. 

Issued  ]\[arch   17,   1S9T. 

igg.  Electric  Motor  Truck.  Francis  O.  Blackwell, 
New  York,  N.  Y. 

246.  Support  for  Electric  Wires.  Charles  A.  Lieb, 
New  York,  N.  Y. 

,252.  Method  of  an  Apparatus  for  Determining  the 
Direction  of  Sounds.  Norton  P.  Otis  and  Walter  H. 
Underwood,  Yonkers,  N.  Y. 

,260.     Motor   Suspension  for  Railway  Work.     Edwin 
W.  Rice,  Jr.,  Lynn,  Mass. 
271.     Electric    Type   Writing   Machine.     Edward  J. 
Silkman,  Baltimore,  Md. 

,273.  Electrically  Controlled  Valve.  John  V.  Stout, 
Easton,  Pa. 

The  object  of  this  invention  is  to  provide  a  circuit 
controller,  whereby  the  danger  of  waste  of  the  battery 
is  avoided  and  the  operation  is  rendered  certain. 

,274.  Electric  Temperature  Regulator.  John  V.  Stout, 
Easton,  Pa. 

The  first  claim  reads: 

*'The  combination,  in  a  regulator,  of  a  thermostatic 
bar  having  conducting  terminals,  arevoluble  plate  hav- 
ing co-operating  contacts,  and  means  for  turning  said 
plaie,  whereby  one  of  said  co-operating  contacts  rubs 
across  one  of  said  terminals  and  is  carried  out  of  the 
path  of  movement  of  the  bar  and  another  contact  is 
brought  into  the  path  of  the  bar  on  its  return  move- 
ment." 

,279.  Electric  Lighting  System.  Elihu  Thomson, 
Lynn,  Mass. 

This  invention  relates  to  a  means  of  automatically 
regulating  the  flow  of  current  to  a  group  of  incandes- 
cent lights,  or  other  translating  devices  arranged  in 
multiple  arc  upon  a  line  on  which  the  current  supplied 
is  of  lairly  uniform  amount,  such  as  an  arc  ligtit  line 
or  a  line  of  high  potential  supplying  a  number  of  such 
groups  in  series. 

,280.  Electric  Meter.  Elihu  Thomson,  Swampscott, 
Mass. 

,294.  Circuit  Closer  for  Clocks.  Henry  A.  Chase, 
Boston,  Mass. 

,303      Driving  Mechanism  for   Dynamo-Electric  Gen- 
erators.    Sidney  H.  Short,  Cleveland,  O. 
The  fifth  claim  follows: 

"In  combination  with  a  dynamo-electric  generator 
and  a  steam-engine  for  operating  the  same,  driving 
mechanism  rigidly  connecting  the  dynamo  with  the 
steam-engine  and  provided  with  an  insulating-section 
between  the  steam-engine  and  the  dynamo." 
315.  Tail  Light  for  Railway  Trains.  A.  W.  Berne, 
New  Orleans,  La 

,317.  Electric  Sad  Iron.  Charles  E.  Carpenter, 
Minneapolis,  Minn. 

,322.     Call  System.     Louis  Digeon,  Paris,  France. 

325.  Electric  Alarm  Clock.  Edward  M.  Edgerton, 
Chicago,  III. 

326.  Method  of  and  Apparatus  for  Developing  Me- 
chanical Motion  from  Electrical  Energy.  Rudolf 
Eickemeyer,   Yonkers,  N.  Y. 

The  first  claim  is  given: 

"The "method  of  developing  mechanical  motion  from 
electrical  energy,  which  consists  in  intermittingly 
varying  the  polar  condition  of  an  electromagnetic 
field  and  in  like  manner  varying  induced  polar  condi- 
tions in  a  movable  element  by  correspondingly  varying 
separate  supplies  of  field  exciting  energy  derived  from 
any  suitable  source  of  electricity." 
32S.  Electric  Railway.  Justus  B.  Entz,  New  York, 
N.  Y. 

329.  Telephone.  Stephen  D.  Field.  Stockbridge, 
Mass. 

The  last  claim  is: 

"A  telephone  comprising  a  permanent  magnet,  an 
iron  box  in  magnetic  connection  with  the  opposite 
poles  thereof,  iron  pole  pieces  magnetically  connected 
to  the  permanent  magnet  and  opposing  each  other  in 
the  box,  said  pole  pieces  being  surrounded  by  reversely 
wound  coils,  and  a  diaphragm  magnetically  connected 
with  the  box  and  extending  between    the  pole-pieces." 


448,331.  Commutator  Brush.  Karl  G.  Frietsch,  Schenec- 
tady, N.  Y. 

448,338-  Segmental  Resistance-board.  Gideon  D.  Hand 
and  Osborn  P.  Sells,  Chicago,  111. 

448,351.  Electric  Arc  Lamp.  Karl  Kurmayer,  Vienna, 
Austria-Hungary. 

The  invention  has  for  its  object  to  provide  means 
for  synchronizing  the  movement  of  the  carbons  in 
those  lamps  or  lights  in  which  the  electrodes  are  com- 
posed of  two  carbons,  to  provide  means  for  determin- 
ing either  positively  or  electrically,  or  both, the  relative 
position  of  the  electrodes  for  the  purpose  of  determin- 
the  length  of  the  arc,  and  for  the  purpose  of  obtaining 
an  invariable  arc  when  its  length  has  been  determined. 

4'l8,359.  Support  for  Electric  Cables.  Henry  B.  Nich- 
ols, Boston,  Mass. 

448,365.  Electric  Switch.  Ransom  D.  Pratt,  Maribor- 
ough,  Mass. 

4-18,378.  Electrical  Street  and  Station  Indicator.  Fran- 
cis H.  Soden,  Chicago,  111. 

448,392-  Barber's  Indicator.  Simeon  P.  Watson,  Brook- 
lyn, N.  Y. 

448,395-     Insulator.     George  K.  Wheeler,  Chicago,  III. 

448.398.  Signal  Box.     John  C.  Wilson,  Boston,  Mass. 
This  invention  has  for  its  object  to  construct  a  sig- 
nal transmitting  apparatus  adapted  to  transmit  several 
different    signals,    it   being   specially    applicable   for 
police  signaling, 

443.399.  Signal  Box.     John  C.  Wilson,  Boston.  Mass. 

448.400.  Signal  Box.     John  C.  Wilson,  Boston,  Mass. 

448.401.  Apparatus  for  Ventilating  Railroad  Cars.  Rob- 
ert J.  Wilson,  Pittsburg,  Pa. 

448,404.  Process  of  and  Apparatus  for  Electrically  Re- 
producing Irregular  or  Undulating  Surfaces.  Noah 
S.  Amstutz,  Cleveland,  O. 

448,418.  Electric  Arc  Lamp.  James  W.  Easton  New 
York.  N.  Y. 

The  first  claim  is  given: 

"In  an  electric  arc  lamp,  the  combination 
of  a  brake-wiieel  controlling  the  movement  of 
a  carbon  red  and  a  spiral  spring  bearing  against 
the  periphery  of  said  wheel,  one  end  of  said 
spring  being  secured  to  a  fixed  portion  of  the  lamp  or 
frame  and  the  other  end  being  connected  with  the 
core  or  armature  of  a  solenoid  or  magnet,  whereby  the 
tension  of  said  spring  is  varied  with  changes  in  the 
resistance  of  the  lamp  circuit." 

448,431-  Electric  Switch.  Edward  H.  Tohnson.  New 
York,  N.  Y. 

4:18,461.  Underground  Conduit  for  Electric  Railways. 
Robert  A.  Stewart,  Allegheny.  Pa. 

448,^68.  Electric  Wire  Support  and  Cut  Out.  Edwin  R. 
Whitney,  Manchester,  N.  H. 

The  invention  is  embodied  in  a  device  adapted  to 
be  fastened  upon  the  wall  or  ceiling  of  an  apartment 
or  building  for  the  purpose  of  holding  electric  supply 
wires  to  the  wall  of  the  structure,  and  also  for  mak- 
ing electrical  connection  from  the  said  supply  wires  lo 
a  branch  or  wire  containing  a  device  to  be  supplied 
with  the  electric  current  from  the  main  supply  wire. 

448,505  Trolley  Support  for  Electric  Cars.  Benjamin 
F.  Crow,  St.  Louis.  Mo. 

448,523.  Electric  Railway.  Rudolph  M.  Hunter,  Phila- 
delphia, Pa. 

An  object  of  this  invention  is  to  provide  an  electric 
lighting  circuit  to  light  the  railway  and  adjacent  parts; 
receiving  electric  current  from  the  same  generators 
which  supply  current  to  line  conductors  of  the  railway, 
and  also  using  such  railway  conductors  as  the  lighting 


David   McGenniss,   Am- 


circuits 

448.540.  Commutator    Truer, 
sterdam,  N.  Y. 

448.541.  Process  of  Making  Iodine  by  Electrolysis. 
Thomas  Parker  and  Alfred  E.  Robinson,  Wolver- 
hampton, England. 

448.561.  Electric  Railway  Motor.  Charies  J.  Van  De- 
poele,  Lynn,  Mass. 

Of  the  fifteen  claims  the  third  is  given: 
"In  an  electric-railway  system,  a  number  of  motors, 
each  having  a  revolving  armature  mechanically  con- 
nected to  the  wheels  of  the  railway  vehicles,  said  ar- 
mature being  driven  by  a  rotating  constant  field  of 
force  controlled  by  and  rotating  at  a  speed  corre^^pond- 
ing  with  the  speed  of  the  wheels  of  the  vehicles. 

448.562.  Electric  Locomotive.  Charles  J  Van  Depoele, 
Lynn,  Mass. 

448,5'''3-  Electric  Railway  System.  Charles  ^.  \'an 
Depoele,  Lynn,  Mass. 

448,587.  Escapement  Device  for  Matrix  Making  Ma- 
chines.    Casper  L.  Kedfield.  Chicago,  til. 

448.594.  Method  of  Making  Plated  Wire  Charles  R. 
Smith,  Providence,  R.  I. 

448,598.  Electric  Transportation  System.  Schuyler  S. 
Wheeler  and  Charles  S.  Bradley,  New  York,  N.  Y. 

448,603.  Electro  Magnetic  Motor.  Edwin  D.  Chaplin. 
Ilolliston,  Mass. 

448,604  Electric  Cable.  William  A.  Conner,  Pittsburg, 
Pa. 

448,618,  Electric  Railway.  Rudolph  M.  Hunter,  Phila- 
delphia, Pa, 

The  object  of  this  invention  is  to  provide  a  con. 
structjon  for  an  electric  railway,  wherein  a  conductor 
shall  be  suspended  above  the  railway  and  adapted  to 
supply  current  to  the  electrically  propelled  vehicle  sup- 
ported  upon  the  track  rails  of  the  railway,  said  rails 
forming  the  return  circuit  of  the  system,  and  in  which 
the  car  is  provided  with  an  underrunning  contact  mak- 
ing a  traveling  connection  with  the  under  and  ex- 
posed surface  of  the  suspended  conductor. 
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EOBSIIB  E.  PHruJrs,  Bte^dfent.  -       W.  H.  Sawtee,  sco'y  and  Electrician, 

AMEHICAIT  ELECTRICAL  WOUKS, 

PROVIDENCE.  R.  I. 

Manufacturers  of  Patent  Finished 

ELECTRIC   LIGHT  WIRE, 

f  Magnet  Wire,  OfBce  and  Annunciator  Wire,  Rubber  Covered 
■r  Wire,  Lead  Encased  Wire,  Telephone  and 

Incandescent  Cords. 

FARADAY ^CABLES. 

New_York  OfficeT  10  Cortlandt  Street, 

V.C.   AtlBaEBHla.N,  ab«iu>'' 

Insulation  Guaranteed  Wherever  Used,  Aerial,  Underground  or  Submarine. 


In  a  letter  from  the  INSPECTOR  of  the  Boston  Fire  Under-writers' Union,  under  date  of  March  29, 
1886.  he  says:    "A  Tlioroughly  Reliable  and  Desirable  Wire  in  Every  Kespect. 

The  robber  used  in  InBiIating  our  wires  and  cables  ie  specially  chemically  prepared,  and  Is  guar- 
enteedtobe  walerp-no»,  an-i  will  not  deteriorate,  oxidize  or  crack,  and  w  11  lemiln  flexible  in  extreme 
cold  weafh-^r  and  not  affected  by  hi^at.  The  inaalatlon  i  e  protected  from  mechanical  Injnry  by  one  or 
morebraidaandthepfhole  slicked  with  Clark's  Patent  Compound,  which  is  water,  oi'.  acid  hnd  lo  a 
very  CTeates'eat.  fire-proof  Our  iisulation  will  prove  durable  when  all  others  fail.  We  are  prepared 
to  fnrnish  Single  Wires  of  all  gauges  and  diameter  of  insulalion  for  Telegraph,  Telephone  and 
Electric  Lights  from  stock.    Cables  made  to  order. 

EASTERN  ELECTRIC  CABLE  COMPANY, 

61  and  63  Hampstaire  Street,  Boston,  iVIass. 

HENRY  A.  CLARK,  General  Manager.  HEHBERT  H.  EUSTIS,  Electrician. 


MICA 


AIX  SIZES 

AND 
QDAZmZS 


For  Electrical  Purposes. 

EUGENE  MTJNSELL&  00.. 

218  Water  St.,  New  Tork. 


Turner  Brjqs  Works 

4  LASALLE  Ave 

Chicago. 


SpeciSTties 


We  desire  to  call  the  attention  of  tlie  trade  to  our 


o; 


x:Di/!Lja:EZ 


(both  eastern  and  western  styles). 

We  guarantee  to  glveycuan  article  equal  In  every  respect  to  anything  in  the 
market,  at  a  price  that  will  save  ycu  from  15  to  25  per  cent. 

We  also  have  a  full  line  of  Linemen's  Tools,  made  in  the  highest  grade  of 
excellence,  at  prices  that  will  pay  lo  investigate. 

NORTHWESTERN  ELECTRICAL  SPECIALTY  COMPANY, 


GEO.  L.  KIRKHAM,  Manager. 


1017  i^'hamber  of  Commerce,  Chicago. 


the:  GROGKER-ITVHEELBR 


PERFECTED  MOTORS. 

Tory  hIow  Mpeecl,  full  power,  perfect  reeru- 
lation,  forced  fleldN  let  into  ha-se,  Nelf-oilin}; 
bearinj^N,  Helf-c^enterins  bearingH,  all  nizeH. 
both  are  and  incanflcHcent,  for  all  power 
parpoNOM. 

AcknowledRed  by  thoLcadlnjfManiiracturlog  Companies  to  be 

THE  MOST  PERFECT  MOTOR  MADE. 

Estimates  and  Plans  Furnished  for  Electric  Power  Equipment- 
Correspondence  Inulted. 

430--432  WEST  14TH  ST.,  NEW  YORK. 


WILLARDL.  CANDEE,  lonalneBS  Manaoern 


F.  CAZENOVB  JONES, 

Manager  of  Factories. 


(I.IMlTi:[>.  I 


13    I*«.rls.    H-OTTtT-,    ISToxpjT-    Tirorlx.. 

INSULATED  WIRES  and  CABLES, 

.  ELECTRIC  LIGHT,  TELEPHONE  AND  TELEGRAPH, 


t^^lf^. 


[TRADE  mark' 


AERIAL,      SUllMAUINE       AND      UNDEB- 
GIIOUND   II.SE. 

Awarded  a  Gold  Modal  at  f'^e  Paris  Exposition. 

8(J1,K   MANUFAfJi'UItERB   OP 

Candee  Aerial  Wires. 
Manson  Protecting  Tape. 
Okonite  Waterproof  Tape. 

nilAlVC'HF.^;      C.liiraeo,    riiila^lelnliiil,    IIOHtoii,   Mail    FraiirlHro,    4'ln<>lnnatl, 
LiualHVlllc,  Omaha,  HIiiiicapollH,  Mt.  L,ouIh,  Kanw<"<'lty,  I^ondim.  m.  Ame^l<^a. 


CEORCE   CUTTER, 

ELECTRIC  SPECIALTIES, 

333  The  Rookery,  C?scxo.a.C3-o. 


EVER  ONWARD  AND  UPWARD! 


Large  stock  of  tape,  tubing  and  other  rub- 
ber safety  devices,  including  the  greatest 
of  rubber  safeguards:  SIMPLEX  WIRE. 


Young  man  ■with  3  years'  experience 
as  Wire  man  and  Dynamo  man  would  like 
a  steady  position  at  either,  in  any  part  of 
the  U.  S.  or  Canada.  At  present  In  charge 
of  Central  Sation  of  T.  H.  Arc  Sys'em. 
At  liberty  June  1st,  1891. 

Addre  s     CENTRAL  STATION. 

Care  Westkkn  ELECTEiciiN. 


Sprague  Electric  Railway 

Wants  competeEt  man  to  repair  and  rewind 
Annatuies  and  keep  Motors  in  good  condi- 
tion.    Apply  with  references  to 

JAS.  Mclaughlin, 

48  to  52  North  Clinton  St ,   Chicago. 


ELECTRIC 


OUTFIT. 


MASON'S   FAMOUS  BATTERIES. 

MEDAL  AWARDED,  American  Institute  Exhibition,  1891. 
SEND  FOR  ILLUSTRATED  CATALOGUE  B. 


JAMES  H.  MASON 


118  &  120 

)   Park  Ave. 


Brooklyn,  N.Y. 


"^T^T-A-KI  a?El3D  . 


Ten  good  glass  blowers  for  incandescent 
lamp  work. 

Address, 

Standard  Lamp  Co.,  Appleion,  Wis. 


H.H.HIPWELLWIFG.CO.. 

Formerly  of  Allegheny,  Pa., 

Mtinufactiirers  of 

Electric  Specialties  of  Every  Variety. 

TOOLS.  DIES,  ETC., 
Long  Island  City,    tiew  Vork. 


THE  SHAWHAN  MACHINE  WORKS, 

—  HUILUEKS    OF 

ELECTRIC     LIGHT    APPARATUS, 

GENERATORS  100,  l.'JO,  200  and  250  LIGHT  CAPACITY,  NOW  REiDY. 

REPAIR  WORK  OF  ALL  KINDS. 

195  Larned  Street,  ^Vest,  DETROIT,  MICH. 

WILSON,  REBENSTOCK  6c  CO., 

All  kinds  of  Electric  Work  clone  promptly  and  In  a  superior  manner.  Scientlflc  and  Experimental 
^Vo^k.  also  Models  of  Meclianicfll  and  KJectrlcal  ]\Ittchlnery  a  apecialty.  We  also  manufacture 
Teetlng  Sets  and  all  kinds  of  Fine  InBtruraente. 

l^^^'^Particutar  attention  given  to  Winding  Electric  Liglit  Machinery. 

TO  TUTirMTDUQ'  ^-  ^^-  ^"s<"i  '^'1*1  George  Retienetock  are  well  known  Electricians  and  Inven- 
1  U  111  V  lIi  1  Ulliji  tnre;  and  in  all  cases  will  assist  inventors  patronlzinR  this  Arm  to  perfect 
their  Invention?,  makln;;  no  charge  for  consultations.    Correspondence  solicited. 

CiiiCAiio  Hi-Fi:iiKNCK^:  Cliarles  F,  Brown,  Patent  Attorney,  American  Electric  Fence  Co. 

OFFICE  AND  FACTORY,  (74  S.  CLARK  ST.,  CHICAGO. 

S~PEAKING  TUBES  AND  WHISTLES. 

Oral,  Electric,  Pneumatic  and  Mechanical 

ANNUNCIATORS  «<"  BELLS. 

FUIiI.  lilNE  AIRWAYS  IW  HTOCK. 


W.  R.  OSTRANDER  &  CO., 


21 ,  23  and  25  Ann  St.,  New  York. 

Factory,  HOt   and    U03  DoKulb  Ave.,  Brooklyn,  N.  Y. 
H7"  Sfind  for  New  Catalooue,  oat  August  1. 


"MAGNETIC  VANE" 


@  Voltnaeters 

For  Central    Stations,    Isolated  Plants 
and  Marine  Installations. 

Correspondence  Solicited.   8end   for   Illustrated  Oata 
loguo  of  Electrical  Test  Inslruments,  1-0(1 

QUEEN  &  CO.,  PHILADELPHIA. 
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Established  in  1861. 

E.  BT^GGOT, 

WHOLESALE  AND  RETAIL  DEALER  IN 

ELECTROLIERS, 

COMBINATION 

GAS  AHC  SLICTRIC 

FIXTURES. 

ELECTRIC  AND  GAS  GLOBES, 
SHADES,  Etc.,  Etc., 

171  E.  ADAMS  STREET, 
CHICAGO. 

BRANCH  STORE 

2134  Michigan  Avenue* 


EDISON  LAMPS  REDUCED  TO  44  GTS. 

16  CANDLE  POWER  LAMPS. 

Lots  of  25  to  150   44  cents  each. 

Lots  of  150  to  500 42  cents  each. 

Lots  of  500 40  cents  each. 

Other  sizes  In  proportion.     All  sizes  in  stock,  with  bases 

to  fit  any  make  of  lamps  or  sockets. 

Full  Line  OKONITE  WIRES  in  Stock.    Safest  and  best  wire  made. 

Full  Line  of  Edison  Sockets  and  Appliances, 

STANDARD  ELECTRICAL  WORKS,  "ZT''' 


Pflt.Mftr.lO,  1H80. 


TILE  OLD  STYLE. 


THE  ACME  LINK  BELT 


IS  MADE  ONLY  EY  THE 


Page  BeltiDg  Company,  Concord,  N,  H. 

Branches  :  Boston,  Nuw  York,  Chicago,  San 
Francisco.  Also,  manufacturers  of  all  the 
staple  grades  of  Leather  Belting  and  Lacing. 
Send  lor  litustruted  Catalogue— a  valuable 
treatise  ou  belting,  Free. 


URE  ALUMINUM 


Castings,  Ingots.  Sheets,  Rods, 
and  Wire. 


ALUMINUM  BRONZE 


Castings,  Ingots,  Slieets,  Rods  and  Wire. 

SEND  FOR  PKICES. 


THE  CLEVELAND  ALDMIPM  CO., 

Mwater  Building,  CLEVELAND,  O 


CHICAGO  ELECTRIC  CLUB 

Will  hold  its  next  regular  meeting,  JHonday  Evening,  April  6ih, 
when  Alexander  Dow  will  read  a  paper  on  tiie  Heffulation  of 
Constant  Current  Generators. 

The  Cotnmittee  on  New  Quarters  will  report  at  this  meeting. 


-T 


MOSHER  ARC  LAMP 

rOE  DIEEOT  INOANDESOENT  OIEOUITS, 


-IS     IMDORSBD      BY      BXF:eR.TS.- 


IN  SIMPLIOITT,  Economy,  Brilliancy,  Steadi- 
ness and  General  Efficiency 

XT    liJLS^O   EQ,TJJ^Xj. 

It  will  burn  on  a  preaBure  of  from  GO  to  \'i^  volln. 
JiurnB  Hingly  or  In  i-orleB. 

One  Lamp  of  Staodord  Oi.n(lle  Power  hbcb  4  to  5,  and  two  in  eeiles  8  to  10 
ampertB. 

The  ARo  can  be  MaonTBNED  or  lbnqtubned  in  half  a  minute. 

The  HEsisTANcK  can  bo  VAtiJED  to  a  iiionEH  or  lower  voltaoe  in  five 

MlNdlKS, 

Mend  I'or  Hninpit'   riiniii 

STATING  SYSTEM  and  VOLTAGE. 

l''or  prlceB  and  piirtlcult  re,  atldn  hh 

Mosher  Arc  Lamp  Co.,  125  Ontario  St,,  Chicago,  III 


Stilwell's  Patent  Live  Steam-Feed  Water  Purifier. 

Removes  all  Impurities. 

Entirely   prevents   SCALE    in    Steam 
Boilers.    Catalogue  on  application. 

STILWELL&BIERCEMF6.G0., 

DAYTON,  OHIO. 


CHICAGO  ELECTRIC  MFC.  CO., 

73  IF.  Jackson  St. f  Chicago.       J.  1>.  Ctagliortif  SIgr, 

Makers  of  all  kinds  of  ELECTRICAL  APPARATUS. 
FINE  INSTRUMENT  REPAIRS.       DEVELOPMENT  OF  NEW  INVENTIONS. 

Tnlcanite  Insnlattng  material  In  SUeets,  Bods,  Tabes,  CUTTOOJBDEB. 


ELECTRIC         '*^-  Mclaughlin. 

RAN  WAY   ^"^^^^^s'  Experience. 

I  I P  H  T  ^  Pioneer  in  ttie  Bueinesa. 

nfiu/^n     RepairB  and  Paris  foi  all 
AND  fUWtn.        "^         Sjeteme. 

4S,  50  and  5S  aiOBTH  ClillSTOK  ST., 

CHICAGO,  ILL. 


A   ]}IOD£l.   KAItWAY. 

The  Burlingtcn  Eoute,  C.,B.  &Q..R. 
R.,  operates  7,000  miles  of  road,  witli  ter- 
mini in  Ciiicago,  St.  Louis,  St.  Paul, 
Omaha,  Kansas  City  and  Denver.  For 
speed,  safety,  comfort,  equipment,  tracl£, 
and  efficient  service  it  has  no  equal.  The 
Burlington  gains  new  patrons,  but  loses 
none. 


EMPIRE  CHINA  V\rORKS, 

144  to  156  Green  St.,  Green  Point,  BrooBjn,  E,  D.,  N.  Y. 
HARD  PORCELAIN   ELECTRICAL  SUPPLIES, 

INCLUDING 

Switch  Bases.  Cat-Oat  Boxef>,  Cleats,  Circuit  Breakers, 
BashinsSt  Knobs  and.  other  Insulators. 

The  body  of  our  goods  ie  made  non-conductive.  Onrwareie  the  most 
denae  and  is  coneequently  the  most  non-abeorbent  that  can  be  produced, 
being  the  TRUE  BARD  PUaCELAIN. 


J.C.TEMPLE, 

(P,  rmerly  ol  STOUT,  MILLS  &  TEMPLE), 
DAYTOM,  OHIO, 

HyMcanaMecliaflicalEiiinfier 

Improvfraent  of  Water  Powers,  Arrangement 
of  fower  Plant9,  bhaf  ting,  etc. ,  for  Electric  Power 
and  Light.    CONSTRUCTION  SUPERINTEtiPED. 


STORr  AND  MORAL. 

Some  of  our  esteemed  contemporaries 
make  very  loud  and  frequent  cJiiims  re- 
garding: their  own  value  as  advertising 
mediums,  but  the  Western  Electrican 
enjoys  ibe  distinction  of  having  been 
selected  by  one  of  the  shrewdest  adver- 
tisers in  ihe  bueineea  as  the  medium  for 
c;irryii)g  the  largest  advertisement  ever 
placed  by  a  single  concern  in  an  elec- 
trical journal.  See  our  issues  February 
2l6t  and  23lh,  this  year. 

MOKAIj:— Advertise  in  the  paper 
that  reaches  the  consumer. 


HENRY  HUTTON, 

CoDBQlting  aod  Gontractiog  Eitc'iiieal  EDgineer. 

COMPLETE  ELECTRIC  LIGHT 

AND  POWER  FliANTS. 

MINING   AND   SPECIAL   MACHINEBV. 
MANUFACTURERS'  AGENT. 

MAP  OF  THE   UNITED    STATES. 

A  large,  handsome  Map  of  the  United  States, 
mounted  and  suitable  for  office  or  home  use, 
is  issued  by  the  Burlington  route.  Copies  will 
be  given  free  when  it  can  be  done  without  ex- 
pense for  transmis  -ion ;  or  they  will  be  mailed  to 
any  address  on  receipt  of  six  cents  in  postage  by 
P.  S.  EusTiS,  Gen'l  Pass.  Agtnt  C.  B.  &  Q.  R. 
R.,  Chicago,  III. 


DRY  STEAM 


FDENEHEDBY 


SEPAEATOR, 


The  Pond  Separator  is 
guaranteed  to  relieve  the 
steam  of  all  entrained 
water,  and  return  this 
.water  to  the  Boiler,  thus 
effeciing  a  lar^e  saving  In 
fuel.     

SEND  FOR  CIRCULAR. 


Fond  Engineering  Co., 

ST.  LOUIS,  CHICAGO 

KANSAS  CITY,     OMAHA, 
DALLAS,  SEATTLE. 


ELEMENTS  OF  ELECTRIC  LIGHTING. 

BY  PHILIP  ATKINSON,  Ph.  D. 

260    Paees     Cloth   Bindine,    Illustrated,    Price   $1.50. 

This  book  is  an  elaboration  and  revision  of  the  popular  series  ol  articles  which  ran  through  the 
Western  Electrician  under  the  same  title.  It  treats  of:  Principles  of  the  Dynamo;  Alternate 
Current  Dynamos;  Direct  Current  Dynamos ;  Electric  Terms  and  Units;  Electric  Measurements 
The  Arc  Lamp;   The   Incandescent    Lamp;   The    Storage   Battery;   Electric   Distribution. 

Sent,  postage  prepaid,  on  receipt  of  price. 

ELECTRICIAN    PUBLISHING  CO., 

i*  l/nkewldo  BnUdiiig.  Chioogo. 

KARTAVERT 

THE  BEST  SUBSTITUTE  FOR  HARD  RUBBER. 

A  HARD  AND   FLEXIBLE   FIBER. 

IN  SHEETS.   RODS  and  TUBING.     FOR  ALL  ELECTRICAL  PURPOSES  WHERE 
PERFECT  INSULATION  IS  DESIRED.     PATENT  INSUIATING  CLEATS. 

The^  Kartavert  -  Manufacturing  ^  Co.^ 


March  28   1891 


WESTERN    ELECTRICIAN. 


xvil 


VICTOR  TURBINE  WATER  WHEEL 

The  attention  of  ELECTRIC  COMPANIES  is  called  to  this  CEI^E- 
BRAXED  1>VAX£R  "WIIKKL  as  particularly  adaptedto  their  use, 
on  account  of  its  remarkably  steadv  motion,  ni&:h  Speed 
and  sprca^t  Efficiency,  and  Iar;::e  Capacity,  for  its  diameter, 
being  double  the  I'o'wer  of  most  wheels  of  same  diameter.  It  is  used  by  a 
number  of  the  leading  electric  companies  with  great  satisfaction.  Intheeconora' 
ical  use  of  water  it  is  without  an  an  equal,  producmg  the  highest  per  cent,  of  use* 
fill  effect  guaranteed. 

SE^B  FOB  CATALOeVE  AMD  PARTICFEARS. 

Our  Horizontal  "Victor"  is  highly  recommended,  as  no  geai-  are  required, 
and  it  can  be  belted  directly  to  dynamo. 

The  accompanying  engraving  represents  a  pair  of  12-inch  VflCXOK 
XURBII^ES  arranged  on  a  horizontal  shaft  with  Cast-Iron  Flume  Draft 
Tubes,  End  Bearings  for  Shaft,  and  Driving  Pulleys  complete,  all  mounted  upon 
a  iubsiaiitial  cast-iron  bed  plate.  The  entire  arrangement  is  very  complete  and 
strictly  first-class  in  every  particular.  We  are  now  prepared  to  furnish  Victor 
Turbines,  either  single  or  in  pairs  on  horizontal  shafts,  and  where  the  situation 
admits  of  their  use.  we  recommend  them. 

STILWELL  &  BIERCE  MFG.  CO.,  •  DAYTON,  OHIO. 


CARBON  CO 


MAKERS  o^  HIGH  -GRADE 


CoWLBSPCRBALlfMIiNlIM, 

|1.25  per  pound.  Quality  guaranteed  equal 
to  any  on  the  market. 

MANtJTACTUEBD  BT 

TIE  COWl^S  ELECTBIG 

Smelting  &  Aluminum  Co. 

liOCKPOBT,  N.  T. 

Also  manufacturers  of  Cowles  Aluminum 
Bronze,  Cowles  Aluminum  Brass,  Cowles 
Silver  Bronze,  Cowles  SUicon  Bronze, 
Cowles  Aluminum  Iron  Ingots  and  Cast- 
ings.   Correspondence  Solicited. 


HARRISON  CONVEYOR 

FOR  HANDLING 

Grain,  Coal,  Tan  Bark,  Seeds,  Etc. 

Will  convey  all  binds  of  erain  without  mixing. 
Will  carry  two  different  kinds  of  material  in  op* 
posite  directions  at  the  suoie  time. 
Will  convey  One-Hundred  and  Fifty  Tone  of  Coal 

Fer  hour.  Made  of  W  roii^dt  Iron  and  Steel.  Send  for 
llus.  Catalop.  BORlf£:>  *fe  SELLECK-CO., 
♦  «   ant*  A*»   W.abf  «t    .    '-Wloneo.   111. 


You  mate  a  mistake  it  you  don't  buy  Electrical 

Qiappliea  from  IT.  &  F.,  CieTeland,  Ohio. 

Send  for 

the  latest 

"Llet  of  Bargains 

for  Bell  HangerB'^ 

and  "rock  bottom  prlcea"  on 

Sledical  Batteries. 

"Wq  nndersell  all. 

Addreee 

Fletcher  &  Fletcher  Electric  Co.,  Cleveland,  O. 

Slention  thla  paper  if  you  want  bottom  prices. 


WM.  a.  TUBNEB. 


J.  L5STKB  WOODBBIDQE. 


WOODBRIDGE  &  TURNER^ 

Electrical  Engineers  and  Contractors. 

C03IPI<i:TE  EqCIPMBHT  OF  EIiECTBIC  BAXLWAyii. 

Steam  Plants  lor  Electric  Light  and  Power.  Arc  and  Incandescent  Lights  Installed. 

Deslgrns  and  Estimates  Submitted. 

47    Tlz3a.es    ^xilldlziB.    SO'e-wr    "Vorlx.. 


FOR  SAXiZS. 


OnelS-light  50  TOlt 
One  25-llght  50  volt 
One  50-light  50  Tolt 
One75-light  110  volt 
OnelOO-lightnOvolt 
One  1 50-light  110  volt 
Including  Lamps  and 


Dynamo 
Dynamo 
Dynamo 
Dynamo 
Dynamo 
Dynamo 
Holders. 


I.  W.  COLBURN  &  GO.. 

FITCHBURC,  MASS. 


Brnsh  Copper,  Comutator  Bars,  Copper  Wire,  Gear  Pinions,  Trolley  Wheels,  Bearings. 


Q«ncral Office  and  Factory,  NORTH  EAST,  PA. 
Fa<t«m  Sales  Office,  35  Broadway.  NEIVI TORK. 


Western  Salea  Agents, 
American  Rail-way  Eqaipment  Co., Pboenix  Bldic.,  CHICAGO.  ILL. 


LIGHT 


NO  LIGHT  EQUAL  TO  DAYLIGHT. 

Host  to  that,  ho-nre-v-er,  is  the  SOFT      ^^mMt^ 
WHITE  Light  of  the 

SUNBEAM. 

IT  HAS  NO  EQUAL. 

Give  us  the  Voltage  and    Base   wanted,   and  we  will  send  you  Sample  Lamps 

Free  of  Expense. 

The  Sunbeam  Incandescent  Lamp  Company, 


jiViil 
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C.  &  G,  ELECTRIC  MOTORS  AND  DYNAMOS. 


Electric  motors  in  all  standard  sizes 
for  operating  elevators,  pumps,  print- 
ing presses  and  machinery  for  gen- 
eral manufacturing  purposes. 


Electrical  Mining  Machinery  of  all 
kinds,  Hoists,  Tram  Cars,  etc. 


Electric  Blowers  for  ship   ventila- 
tion.   Fan  outfits. 


Electric  plants  for  pumping  church 
organs. 

Over  10,000  motors  in  actual  oper- 
ation. 


THE  C.  &  C.  ELECTRIC  MOTOR  CO. 


Dynamos  in  all  sizes  of  same  de- 
sign and  dimensions  as  the  standard 
motors. 

Equipment  of  mines,  factories,  ma- 
chine shops,  ofB.ce  buildings  ■with  com- 
plete electrical  plants  for  lighting  and 
power. 

New  England  Office,  63  Oliver  St.,    -    BOSTON. 
Piiiiadelpiiia  OfHce,  38  S.  FOURTH  ST. 

Cliicago  Office,         •         -         PHENIX  BLDG. 
San  Francisco  Office,       -       35  MARKET  ST. 

402-404  GREENWICH  ST., 


The  New  American  Turbine  Water  Wheel. 

PAETIOUIAELY  ADAPTED  TO  DEIVraG 

ELECTRIC  LIGHT  AND  POWER  STATIONS, 

On  account  of  Its  high  eificlency  at  all  stages  of  gate,  steadiness  of  motion  and 
easy  working  gate,  the  construction  of  which  makes  it  the  most  sensi- 
tive to  the  action  of  a  governor  of  any  wheel  on  the  market. 


QPUn    CnR    PATAI  nPIIP  I'lu^t'^^ti^g  various  styles  of  setting 


on  both  vertical  and  horizontal  shaft. 


THE  DAYTON  GLOBE  IRON  WORKS  CO., 

DAYTON,  O. 


SUCCESSORS  TO 

STOUT,  ]IIIL,I.S  &  TEMPI.E, 


ST.  LOUIS  ELECTRICAL  SUPPLY  CO., 


403  NORTH  EIGHTH  STREET, 


ST.  LOUIS,  MO. 


Habirshaw,  Safety,  and  K.  K.  Wires;  Poles,  Cross-Arms,  Fins,  Brackets  and  Insulators. 
Electric  Hallway  and  Electric  Lighting  Supplies  of  all  descriptions. 


POND 


ENGINEERING  CO., 

ST.  LOUIS,  CHICAGO, 

KANSAS  CITY, 

OMAHA,  DALLAS,  TEX., 

SEATTLE,  WASH. 

ENGINES,  BOILERS,  ETC.,  FOR  DRIVING  DYNAMOS. 

COMPLETE  STEAM  PLANTS  CONTRACTED  FOR. 

ERECTED  READY  FOR  SERVICE. 

SPKCIAIiTIES :— Armlngton  &  Slma  EnglneB,  Steel  Boilers,  Standard  Rocklne  and  Sheffield 
Gratee,  Lowe  Heater,  Hoppee  Purifier,  Pond  Separator,  Blake  Pump.  Korting  Injector,  Etc. 

Send  to  the  Nearest  Office  for  Latest  Catalogue. 


JAMES 


LEFFEL  WATER  WHEELS 

Built  by  the 

JAMES  LEFFEL  ^  CO. 

UPRIGHT   AND   HORIZONTAL, 

FOR 

Electric,  Mining  and  Manufacturing 

Easy  working  gates.  High  percentiige  and  even 
speed  at  full  and  part  capaL-ity.  Equally  adapted  to 
high  and  low  heads.  Large  numlier  of  sizes  and 
styles.     Send  for  descriptive  pamphlet  to    gc 

THE  JAMES  LEFFEL  &  CO. 


SPRINGFIELD, 
OHIO. 


on  110   LIBERTY   ST., 
NEW   YORK  CITY. 


ELECTRICAL  WORDS,  TERMS  \  PHRASES. 

3BS>-    :B1I3\7VJ:JSJ    it.   XX0XJI3TC3T<T,    .a.,   3VE. 

656  Pages.    397  Illustrations.    Cloth  Binding.    Price,  postage  prepaid,  to  any  part  of  the  world,  $2.50. 


This  Dictionary  'ncludes  close  upon  2,600  distinct  Words,  Terms  or  Plirases.  Each 
of  the  great  classes  or  divisions  of  electrical  Investigation  or  utilization  comes  under 
careful  and  exhaustive  treatment.  For  some  reasons  it  deserves  rather  to  be 
called  an  Encyclopaedia  than  a  dictionary. 

The  Scheme  ol  Treatment  is  as  follows: 

1st.  The  words,  terms  and  phrases  are  Invariably  followed  by  a  sliort,  concise 
definition,  giving  the  sense  In  which  they  are  correctly  employed. 

2d.  A  general  statement  then  follows  of  the  Principles  of  Electrical  Science  on 
which  the  deflnitlon  is  founded. 


8d.  When,  from  the  complexity  of  the  apparatus,  or  from  other  considerations, 
It  has  been  thought  desirable  to  do  so,  an  Illustration  or  Diagram  of  the  apparatus  is 
given, 

4th.  To  facilitate  study,  an  elaborate  system  of  Cross  References  has  been  adopted 
so  that  it  is  as  easy  to  find  the  dollnitlons  as  the  words,  and  aliases  are  readily  detected 
and  traced. 

In  applying  these  rules  great  care  has  been  exercised  to  secure  CLEARNESS,  to  the 
end  that  while  the  deflnitlons  and  explanations  shall  be  SATISFACTOKY  TO  THE 
EXPERT  ELECTRICIAN,  they  shall  also  be  SIMPLE  AND  INTELLIGIBLE  to 
those  who  have  had  no  training  at  all  in  electricity,  or  are  novices  In  the  art. 


ZSIaZSCTRICIAN  PUBImISHING  CO., 


e  Xj.A.:^xaszz>jaa  :BmxjX>xsa-a-, 


CX0,^.GI-O,   XXjXjXIO'i^XS. 
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\VESTEKN     ELECTRICIAN. 


THE  EVANS  SYSTEMofDRIVING  DYNAMOS. 


Hundreds  of  sets  of  Cones  in  use,  and  thousands  of  h.  p.  being  transmitted  to  dynamos  by  our  system  of 
friction.  For  information  in  regard  to  Speed  Cones  send  for  catalogue  "T,"  and  for  particulars  of  our 
system  of  Driving  Dynamos  send  for  catalogue  "B."    Address, 

il  EVANS  FRICTION  CONE  CO.,  85  Water  St.,  BOSTON. 


=  11  -  =  ' 
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THE  STANDARD  GARDON  GO.,*^^^"" 

Manufacturers  of  Electric  Light  Carbons  and  Battery  Material. 

H".  PARTRICK  8l  CARTER  CO., 


FRANKLIN  S.  CARTER, 

CHAS.  M.  WILKINS.         J- TRADINe  AS 

e,  WARD  WILKINS 


MANUFACTURERS  OF  ALL  KINDS  OF 


Send  your  business  card  and  get  our  Catalogue  and  Trade 

Discount  Sheet^  then  you  will  see  what  we  make^ 

and  how  low  we  sell  our  goods. 

125  SOUTH  SECOND  STREET,        .         .        PHILADELPHIA,  PA. 


n?r* 


0  '.J; 


.  O0  •  3 


CABLES  OF  ALL  KINDS 

UNDERGROUND  CONDUCTORS. 

LEAD  COVERED  TELEPHONE  CABLES. 

WEATHERPROOF  AND  UNDERWRITERS'  LINE  WIRE. 

COPPER  AND  BRONZE  TROLLEY  WIRE. 

MAGNET  WIRE. 


MANUFACTURED  BY- 


JOHN  A.  ROEBLING'S  SONS  CO., 

Warehonse,  171  and  173  Lake  St.,  Chicago,  111. 


mem 
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THE  EASTON  ELECTRIC  COMPANY, 

45  Broadway, 
a?,.^^..^^^^  NEW    YORK. 


FACTORY, 

643-647  Kent  Avenue,  BROOKLYN,  N.  Y. 


MANUFACTURERS  OF 


1.  THE  EASTON  ARC  DYNAMO. 

2.  THE  CLAUS-EASTON  OR  IMPROVED  CONTINENTAL 
INCANDESCENT  DYNAMO. 

3.  EASTON  ONIVERSAL  ARC  LAMP. 

4.  ELECTRIC  MOTORS  AND  GENERATORS. 


E3E3     OXT 

IN  ISSUE  OF 


Dynamos  and  Lamps  on  hand  for  prompt  delivery.  Corres" 
pondence  with  construction  companies  especially  invited. 
Send  for  catalogue  and  circulars  of  information. 


If  You  are  Operating  an  Alternatnig  Current  Plant  and  want  to 

SAVE  MONEY, 


STANLEY  TRANSFORMER. 

Its  good  points  are  too  numerous  to  tell  in  an  advertisement ^ 

hut  write  to  the 

STANLEI  ELECTRIC  MANDFACTORING  CO., 


Adapted  for 

WESTINCHOUSE, 
THOMSON-HOUSTON, 
FORT  WAYNE, 
NATIONAL 

SYSTEMS. 


PITTSFIELD,  MASS., 

and  you  will  learn 

ALL   ABOUT   IT. 


STORY  AND  MORAL. 

yome  of  our  eeleemed  contemporaries 
make  very  loud  and  frequent  claims  ro- 
gardine  their  own  value  as  advertising 
mediums,  but  the  Western  Electiucian 
enjoys  the  dietiiiction  of  having  been 
selected  by  one  of  the  shrewdest  adver- 
tisers in  the  business  as  the  medium  for 
carrying  the  largest  advertisement  ever 
placed  by  a  single  concern  in  an  elec- 
trical jonrnal.  See  our  issues  Februari^ 
^Ist  and  23th,  this  year. 

IIOKAIj  :— Advertise  in  the  paper 
ihiit  reaches  the  consumer. 
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THE  BUTLER  HARD  RUBBER  CO., 

33  IS^GjrGGjr  Stroot,   KTo'wt- 


-  POSSEt^S  SVPESIOR  ABVAJKTACiKS  IX  THE  aiANITFACTrBE  OF  - 


Especially  in  articles  adapted  to  electrical  industries,  having  obtained  the  soletHght  to  manufacture  HAB,V 
KUBBER  under  the  valuable  I'atents  granted  to  WILLIAM  KIEL. 

All  operations  of  sawing,  cutting,  turning  and  polishing  our  new  standards  of 

O  U  P  p  Tp  D  ^\  ^\  A  M  T\  TT  ll  D  I  M  ^\  Can  be  performed,  with  a  larg-e  reduction  in  the  wear  and  tear  of  tools,  and  considerable  saving-  of  labor. 
'^  ■■  ^  ^  ■  p  ■»  ^^  *^  **  ■■  "^  ■  **  "^  ■  ■*  ^^  Our  new  standards  are  of  a  richer  black  throug-hout.  not  subject  'o  chang-e  in  color,  are  tougher  and 
more  flexible,  do  not  become  brittle  "with  age,  and  have  been  tested  and  approved  by  the  leading  electrical  companies  of  the  United  States.  In  addition  to  these  ad- 
vantagesj  w^e  also  offer  advantages  in  prices. 

KIEL'S  PATENT  HARD  RUBBER  CELLS  FOR  STORAGE  AND  PRIMARY  BATTERIES 

eitUl  remain  the  most  satisfactory  and   cheapest  in  the  market,  lueqaaled   for   strength,  durability,  insulation  and   resistance    to  acids. 

HARD  RUBBER  GOODS  OF  EVERT  DESCRIPTION  MANUFACTURED. 

Correspondence  solicited  from  all  manufacturers  and  dealers  in  electrical  machinery  and  supplies. 

FOB  SAIiB  BT  THB  CBKTBAIiKI/ECTBIC  CO.,  CHlCAeO. 


Our  Catalogue  of  Hotel  Annunciators,  Bells,  Pushes,  and 
other  house  goods  for  1891  is  now  ready  for  distribution.  We 
shall  take  pleasure  in  mailing  a  copy  of  it  to  all  dealers  in 
Electrical  Supplies,  upon  receipt  of  business  card  giving  address. 

WESTERN  ELECTRIC  COMPANY, 

CHICAGO  and  NEW  YORK. 


THE  ELEKTRON  MFG.  CO., 

79  and  81   Washington  Street,  Brooklyn,  N.  Y. 


-aiABfUFACTURERS    OF- 


Perret  Electric  MotorsiDinamos 

LAMIN ATJED  FIELD  MAGNETS,  HIGH  EFFICIENCY, 

LOW  SPEED,  FULL  POWER. 

\     Motors  of  any  size  for  any  purpose.  Factories  equipped  throughout  with  Electric  Power, 

Isolated   Plants  for  Incandescent   Electric  Lighting. 


PERRET  I  3  BILIilZSra-    A-Q-BISTTS: 

__„_-^^ ).,-^  BALTIIVIORE.  MD.,  Huntington,  How  &  Pitcher,  306  West  Fayette  St. 

^=—  '.=-  WJSHINGTON,  D.  C.  J.  U.  Burkett&Co..  1409  N.  Y.  Ave.  ST.  PAUL,  IVIINN.,  F.  J.  Renz.  327  Minnesota  St. 

Pcrretgo  H  P.  Motor,  Speed  nM  W..it.hf.i.3001ii8,  NEW  ORLEANS,  LA.,  George  Baquie,  140  Gravier  St.  PHILADELPHIA.  PA..  Cleverly  Electrical  Works.  1018  Chestnut  St. 


JOHN  STEPHENSON  CO., 


LIMIITED, 


STREET    CARS 

FOR 

ELECTRIC  MOTORS. 


CARS    ADAPTED   TO    ALL    SYSTEMS. 
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TRADE  MABK^ 


(PAC-8IMILE)  ■W.  U.   TELEGHAM. 

To   SOUTHERN  ELECTRICAL  SUPPLY   CO. 

823-  Locust    St.-    St.    Louis,    Mo, 
Ship   by   express   nine    thousand    feet   two  naught 
Okonite   feeder    wire   at   once. 

Dallas    Cons.    Trac.    R' y   Co. 
LARGE  STOCK  OF  ELECTRIC  LIGHT  SUPPLIES. Bg-  Prompt  Shipments. 


Okonite  and  Candee 
Okonite  and  Manson 


ffiUtt 


REGULATION-DURABILITY 
Lmm  SIMPyCLTY-SELF-CONTAINED 


SlwgpBfflK 


THE  JOHN  T.NOYE  MFC  CO.  BUFFALO.  N.Y.i 


FAIRBANKS,  MORSE  tc  CO., 

St.  Louis,       Chicago,        Kansas  City,        Denver,        Omaha,       St.  Paul, 


HILL 

Clutch  Works, 

CLEVELAND,  O. 


EASTERN   OFFICE. 

18  Cortlandt  St.,       -      NEW  YORK. 

Engineering  OiHce:  146  Franklin  St., 
BOSTON. 

CHICAGO:         MINNEAPOLIS: 
2S  So.  Canal  St.    305  Eaaota  Building. 

KANSAS  CITY: 
1221  and  1223  Union  Avenne. 

ELECTRIC  LIGHT  PLANTS 

Desigoed,  Erected  and  Funiisiied. 

Send    for    new    Catalogue   Power 
TransmlBBlon  Mactinery. 


W.  N.  HOBART,  President. 
].  C.  HOBART,  Secretary. 


L.  O.  Maddux,  Vice-President  and  Treasurer. 
J.  H.  ElCKERSHOFF,  Superintendent. 


THE  TRIUMPH 


H 

E 

T 
R 
I 
U 


P 
H 


ii  ^  I 


ECONOMY, 
SIMPLICITY, 
DURABILITY, 
SILENCE. 


IS  to  m-mii  mil  comfquns  m  mmm, 


MOST  PERFECT  REGULATION  EVER  OBTAINED 

No  Small  Parts  Requiring  Repairs. 

No  Eccentrics.     No  Stuffing  Boxes.     No  Piston 

Rods.    Internal  Friction  a  Minimum. 

All  Parts  Interchangeable. 

The  engine  is  perfectly  balanced  and  self  contained;  all  wearing  surfaces  are  ex- 
ceptionally large,  making  it  the  most  perfect  high  speed  engine  built. 


THE  TRIUMPH  COMPOUND  ENGINE  CO., 

211,  213,  215  and  217  W.  2d  St.,  CINCINNATI,  O. 

FRASER  &  CHALMERS,  Agents,  Salt  Lake  City.  Utah.  Helena.  Mont.        WRITE  FORCATALOeOR 


STORY  AND  MORAL. 

Some  of  our  eBipenied  contfnipornrlos 
make  very  loud  and  frequent  claims  re- 
gardlne  (heir  own  value  as  adYerlltinj^ 
nn^diiims,  but  tlie  Westkrn  Ki.ectkician 
enjoya  tlio  dltttinctlon  of  having  bet-n 
selected  liy  one  of  the  shrewdest  advor- 
tiscTB  Id  ihe  buRine^e  as  the  medium  for 
c:ir.-ylng  the  largest  advertleement  ever 
placed  hy  a  single  concern  in  an  elec- 
trical jonrnal.  See  our  iepui-P  February 
^Ibit  and  23th,  this  year. 

illOKAI*:  — Advertise  In  the  i)aper 
that  reachps  lln' cODBunier. 


BALL 


Standard. 

Cross  Compound. 

Triple  Expansion. 


'c"Jfo';^ENGINE 

SELLING   AGENTS: 

C.  R.  VINCENT  &  CO., 

15  Cortlandl  sired,  NEW  YORK, 

J.  W.   PARKER. 


Tandem    Compound. 

The  only  GOVERNOR  giving  ABSOLUTE- 
LY Ihe  Same  Speed  under  all  CHANGES 
OF  LOAD  or  BOILER  PRESSURE 


38  So,  Fourth  Street,  PHILADELPHIA,  PA. 

~  COOLEY  &  VATER, 

224  Washington  Avenue,  MINNEAPOLIS,  MINN. 

W.  B.  PEARSON, 

Room  403  Homo  Insurance  Building,  CHICAGO,  ILL 

wTlLIAM  T.  BONNER, 

618  New  York  Lite  Insurance  Building, 
OMAHA,  NEB. 


ENGINES  FOR  ELECTRIC  RAILWAYS  AND  ELECTRIC  LIGHTING. 


tarn 
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A  MARYELOySlNNOVATION 

THE  THOMSON-HOUSTON  ELECTRIC  COMPANY 

Has  Revolutionized  the  Electrical  Equipment  of  Street  Railways. 


The    Intermediate    Shaft,   Pinion    and 
Gear  have  been  discarded. 


The  Armature  Pinion  and  Axle  Gear 
are  now  enclosed  in  a  dust-proof 
case  filled  with  oil. 


Reducing  to  a  minimum  the  cost  for 
repairs  and  absolutely  eliminating 
the  objectionable  noises  incident  to 
all  other  systems. 


The  Armature  speed  has  been  reduced 
from  1300  to  500  revolutions  per 
minute. 


The  Railway  Motor,  as  now  construct- 
ed, comprises  less  than  a  dozen 
parts. 


The  construction  of  the  Armature 
avoids  the  possibility  of  a  burn-out, 
except  by  malicious  carelessness, 
and  when  damaged,  can  be  readily 
repaired  by  a  novice. 


Don't  make  a  mistake  by  contracting 
for  Railway  Equipment  before  see- 
ing or  understanding  this  marvel- 
ous machine. 


Prices  for  Repairs,  Parts  and  Supplies 
materially  reduced. 


Information,  Prices  and  Literature  fur- 
nished on  application. 


Thoion-Honsti  Electric  Co 


CHICAGO  OFFICE: 

148  Michigan  Avenue. 


BOSTON    OFFICE; 

620  Atlantic  Avenue. 
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KNAPP  ELECTRICAL  WORKS 

GENERAL  WESTERN  AGENTS. 


PERKINS  ELEdTRIG  LAMP  GO. 

Lamps  To  Fit  Any  Socket,  Any  Candle  Power, 

Highest  Efficiency. 


GRIMSHAW  WHITE  CORE 

WIRES  AND  CABLES. 

FO/l  INSIDE  AND  UNDERGROUND  USE. 

GRIMSHAW  TAPE. 

Weatherproof  and  Bare  Wire. 

SUPPLIES. 


ELECTRIC  LIGHT, 

STREET  RAILWAY, 
TELEGRAPH  and 
TELEPHONE 


OUR  HEW  CATALOaUE  FOR  '91  JUST  OUT. 


54  1^  56  FRANKLIN  STREET,     CHICAGO. 
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SHIELD  BRAND 


For  Overhead  Lighting  Circuits. 
For  Railway  Feeder  Wires. 

For  Power  Circuits. 


READ  THE  FOLLOWING. 


p..  K^f  A"RR'NCTOS,  presi  H    K,  WOOD.  Vice-i-res't  and  Ceti'l  Manuger 


H    FLESH.  Sec  >  .iiul  In 


•  OFFICE  OF  • 

•Jl^e  piqua^leetrie  Ci($l7t  apd  pou;er'^ompa9y 

.       118  •  WEST  .  WATER  ■  STREET.       . 


^^^  (^.,,4,/ <&/„,/' 


4? 


fJhuU^    y^  ihs,   "^  *%uz^  auou^- 


/     /       Piflui  Iltelrii  Ujht  jn<  Poictr  Co. 


'C^i-'t^-^^^       ^-^-^ ^      ^"^ 


/^^        -S^-Jl^^^        -^L-'t^ 


^  ^-^^    r,^^.^^   y^    /^iLLi   -^t-^-vf 
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DOUBLE  CARBON  LAMPS 

Afford    the    Only    Reliable    and    Efficient    Means    for 


ALL  RIGHT  ELECTRIC  LIGHTING. 


All  other  devices  are  crude,  expensive,  and  unsatisfactory. 


TSE  MI  EiERmc  wm 

Has  established  its  broad  foundation  patent  for  Double  Carbon  Arc  Lamps, 
No.  219,208,  having  won  four  distinct  infringement  suits  in  the  United 
States  Courts,  two  of  them  on  final  hearing,  the  decisions  being  rendered  by 
Judges  Gresham,.Blodgett,  Brown  and  Ricks. 

The  public  is  warned  against  the  use   of  infringing   lamps  or  any  crude 
substitute  for  the  Brush  invention. 


ARC  LIGHTING  APPARATUS, 

ELECTRIC  MOTORS  AND  GENERATORS, 

ALTERNATING  CURRENT  APPARATUS. 
INCANDESCENT  LIGHTING  MACHINES, 

CARBONS  FOR  ARC  LIGHTING, 
.       ■  ETC,  ETC,  ETC. 

THE  BRUSH  ELECTRIC  CO., 
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FORT  WAYNE  ELECTRIC  CO., 


MAXlJFACTrREKS   OF    THE 


Slattery  Induction  and  Wood  Arc  Systom 

o^ 

THE  MOST  PERFECT  OF  ANY. 

For  references  as  to  the  merits  of  these  systems,  inquire  of  the  local  companies,  the  operators,  or  the  customers  in 
the  large  cities  of  this  country  where  these  systems  are  now  being  used  almost  exclusively  after  other  systems  have  been 
tried  and  thrown  out — Philadelphia,  New  Orleans,  Cincinnati,  St.  Louis,  Kansas  City,  Louisville,  Detroit,  etc. 

WE    MAKE   ALL   STANDARD   SIZES   OF 

INCANDESCENT  LAMPS  FOR  THE  ALTERNATING  SYSTEM, 

Also  Arc  Laips  of  Standard  Sizes,  2,000  c.  p.,  1,200  c.  p.  and  800  c.  p, 
Main  Office  and  FaetorT-,   FORT  WATITE,  ZXTD. 


NEW  YORK I  15  Broadway. 

CHICAGO 185  Dearborn  Street. 

PHILADELPHIA 907  Filbert  Street. 

DALLAS,  TEXAS iWlcLeod  Building. 


PITTSBURGH,  PA 533  Wood  Street. 

,  SAN  FRANCISCO 35  New  Montgomery  Street. 

TORONTO,  CANADA  138  King  Street,  W. 

BUFFALO  228  Mearl  Street. 


BAXTER 

IIILWir  MOTOIIS 

SLOW  SPEED. 

NO  INTERMEDIATE  GEARING. 
Gears  Run  in  Oil. 


P 


EXAMINE  INTO  THE  MERITS  OF  THESE  MOTORS 

IF  A  REDUCTION  IN  REPAIRS  IS 

WORTHY  OF  CONSIDERATION. 


COMPLETE  ri:  EQUIPMENTS. 


SLOW 
SPEED 


STATIONARY  MOTORS 


For  ARC  and 
Incandescent  Circuits. 


ot^^^^. 


.;u-^°""^^%^0''  BALTIMORE,  MD. 


.    ELECTEICAl  ^ 

Accumulators 

Useful  and  economical  for  all  purposes  to  which 
electricity  is  applicable,  such  as 

Propulsion  and  Lighting  of  Street 
Cars,  Vehicles,  Yachts,  Etc. 

Central  Station  and  Isolated  Light- 
ing. 

Portable  Lighting  or  Power. 

Portable  Electric  Lanterns. 

Electric  Power  for  Motors. 

Portable  Electric  Fans  for  Office, 
Family  and  Sick  Room. 


Only  Cloiiii  ant)  Coiivciiiftitt  Battery  for  fjurmoiu, 
DeiitlKtH,  am)  I'rolcssioiiul  Afen  Oonoriilly. 


MAHUFAOTUEED  EXCLUSIVELY  UNDEK  THE  PATENTS  OP 
FAURE,  SWAN,  SELI.ON,  GRISCOM,aiid  others. 


COMPLETE  ELECTRIC  LIGHT  AND  POWER  PLANTS. 


THE  ACCUMULATOR  CO., 

44  Broadway,  N£W  YORK. 

PHILADELPHIA  AGENCY:— ELECTRO  DYNAMIC  CO..  224  Carter  Street.  Philadolplila,  Pa. 

CHICAGO  AGENCY :— 239  La  Salle  St.  SAN  FRANCISCO :— 220  Sutter  St. 

BOSTJN:— HOLTZER-CABOT  ELECTRIC  CO.,  Ill  Arcli'Street. 

PROVIDENCE  :-SWARTS  &  GANNETT,  Swarts  Building. 


$3  per  Annum. 


EVERY  SATURDAY. 


10  cents  per  Copy. 
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Ireson's  Self -Adjusting   Leather- Link   Belting. 


Patd.  BTov.  16,  '86. 

Hspeclally  adapted  for 
all  Blectric  pnrposeB  and 
Dther  high-apeeamachin- 
ary. 


Send  for  Ireaon'B  lUna- 
trated  Treaties  oa  Self- 
Adjastlng  Leather  Llnli 
Belting,  fomlBhed  gra- 
tultoQBly. 


Wanfd  by  CHARLES  L  IRESON,  97  High  St..  Boston.  Mass. 

ELECTRICITY  IS  LIFE. 

At  least  it  furnishes  a  livelihood  to  those 

Who  Know  a  Good  TKing,  and 

They  Are  the  Buyers  of  Our 

fflBBRATBD  MSCLATl  WIRES  AND  CABLES. 

The  Stakdabd  Underground  Cable  Co.,  "■""'"' 


CHICACiO. 


PITTSBVBeH. 


Superior  Line. 

XBW  TOBK. 


THE  HOLTZER-CABOT  ELECTRIC  CO., 

MANUFACTURERS  OF  AND  DEALERS  IN  ' 

EVERYTHING   ELECTRICAL 

SBITD  FOB  356-FA&E  CATA.I.OeCe!, 

1 11  Aroli  Street,  BOSTON,  MASS. 

SPECIAL  AGENCIES-  ^  SLOWER  &  HARRIS,  Dallas,  Texas. 

\  Paul  Seilers  Elbctbical  Works,  San  Francisco,  Cal. 
A  fall  Hue  of  our  manufacture  can  be  found  at  our  Agenclee. 


THE   BEST! 

$30.^ 


COM  I' AX  Y. 


Xnttall  Trolley.    Patents  Pending 


50  Broadway, 


0G\NEER/yv^ 

EQUIPMENT 

COMPANY, 

va  Cortlandt  St„  New  York  City. 

"CONTRAOTORS  FOR-. 

STEAM  AND  ELECTRIC  EQUIPMENT 

MATERIALS. 

M«nufaotur«r8'  Repreaentatlv«B. 

Underwood    Cotton    Leather   Belting,    Indurated 

Fibre  Pipe,  Engines,  Bollvs*  Pol'^e,  Line 

Materlale,  Condtilts,  Etc  .  Etc. 


JAMES  LEFFEL  WATER  WHEELS 


Built   by  THE 


JAMES  LEFFEL  tc  CO. 


upright  and. horizontal, 
Electric,  Mining  and  Manufacturing 

Easy  working  gates.  High  percentage  and  fvon 
speed  at  full  and  part  capacity.  Equally  adapted  to 
high  and  low  heads.  Large  number  of  sizes  and 
styles.     Send  for  deacriptivo  pami>hlot  to    ^ 

THE  JAMES  LEFFEL  &  CO. 

SPRINGFIELD,    I    or  110   LIBERTY   ST.. 
OHIO.  i       NEW   YORK  CITY 


PAGE  XXVI, 


Insulated  Wires  and  Cables. 

The  acknovrledK^d  Stnndard  for  durable  and  lilfclt  In- 
■nlatlon.    Its  merits  proved  by  a  record  of  over  iinarter 
'   ofacentnary.    Adapted  to  all  electrfoal  parpoMes. 

CELEBRATED  KERITE  TAPE  FOR  INMATINS  JOINTS. 


ALEXANDER,  BARNEY  ^  CHAPIN, 

20    CORTLANDT    ST.,    NEW    YORK, 

GENERAL  ELECTRICAL  SUPPLIES. 


Electric  Light  and  Power. 
Telegraph  and  Telephone. 
Railway  and  all  other 
Branches  of  Signaling, 


ALL  SIZES 
Lead  Encased  Wires 


Aerial  Use, 
Subterranean  Use, 
Submarine  Use- 
Concealed  Wiring  In  all  Locations. 


GEOflBE  B.  PRESCOTT,  Jr.,  6en.  Agt.,  16  Dey  St.,  New  York. 

Western  Electric  Co.,  Chicago,  111.,  Sole  Agents  for  the  West. 


THE  MOST 

POPULAR  LAMP 

\H  THE  MARKET, 

A.B^C. 


the:   ''ghahiipion"   i^atterit. 

Price,  wllii  Rod  Zinc,  $1.16  per  Celi,  willi  Corrugated  Zinc,  $1.35  perCeii. 


TiieE.S.6REELEY&C0. 

5  AND  7  DEI  STREET,  NEW  TORK. 

Manulacturersi  Importers  and  Dealers  In 

Electrical  Supplies 

OF  ALL  DESCRIPTION. 

Telegraph,  Telephone,  Electric  liight  and 

Power   Appliances,  Construction 

Tools  and  Line  Material. 


Complete  Oil  rff  Chumpioii 
lliitlery. 


Curltdii  K««K<'rvolr  (in<l  CJovtr 
of  Cnuiiiplon   ftat.titry. 


CorruRatod  /)nc  orcuamplou 
I  Jut  to ry. 


standard 
Electrical  Measurement 
apparatus. 
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Note  the  Contrast!! 

INCANDESCENT   LIGHTS 


In  Central  Stations  July  1st,  1890. 


THOMSON-HOUSTON  SYSTEM. 


Airepte  of  all  otler  Sistems. 


70,350     MASSACHUSETTS,    6?,560 


1,450 
9,750 

01.550 


MISSISSIPPI, 
KENTUCKY, 

TOTAL, 


Over  14,000  more  of  the  Thomson-Houston  System  than 


1,200 
3,300 

67,060 


ALL   OTHERS    COMBINED. 


The  figures  referring  to   "total  of  all 
systems,"   taken  from  table  published  in 
August  number  of  "Electrical  Industries," 
for  year  1890,  are  of  undisputed  accuracy. 

Total  of  all 

systems. 

Thomson-Houston  System. 

Number. 

Percentage  to  total  of  all 
systems. 

Massachusetts, 
Mississippi,        _      -      _ 
Kentucky,           _      _      - 

132,910 

2,650 

13,050 

70,350 
1,450 
9,750 

52, ®o  percent. 
54,1,  per  cent. 
74,1)  per  cent. 

THOMSON-HOUSTON  ELECTRIC  GO. 


P 


620  Atlantic  Avenue,  Boston,  Mass. 

Wall  and  Lloyd  Streets,  Atlanta,  Qa. 

116  Broadway,  New  York  City. 

16  First  Street,  San  FranciEco,  Cal. 

831  New  York  Life  Building,  Kansas  City,  Mo. 


148  Michigan  Avenue,  Chicago,  111. 
406  Sibley  Street,  St.  Paul,  Minn. 
215  West  Fourth  Street,  Cincinnati,  O. 
1110  Noble  Street,  Philadelphia,  Pa. 
1383  F  Street,  Washington,  D.  C. 
116  North  3d  Street,  St.  Louis,  Mo. 


April  4,  .1891 
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Great  Western  Electric  Sopply  Co. 

Leclanchi:   Bsttery  Co. 

MaeoD,  Jas.  H. 

Monitor  Kiectric  Co. 

Partrick  &  Carter  Co. 

Queen  s.  Co. 

Southern  Electrical  Sapply  Co. 

St.  Looia  Electrical  Supply  Co. 

Standard  Eluctncal  Wonte 

Stanley  A  Hall. 

Western  Electric  Co. 
Battery  Jaro. 

Butler  Hard  Rubber  Co. 

Central  ElfclrlcCo. 


Electrical  Supply  Co.,  The 
nolizer-Csbot  Electric  Co. 
Partrick  &  Carter  Co. 
Queon  A-  Co. 
Stanley  &  Hall. 
Weetern  ElectrlcCo. 

BellH,  Rlectric. 

Central  Electric  Co. 
Empire  Cltv  Electric  Co. 
Fletcher  &  Fletcher  Electric  Co. 
(Jreat  Western  Btectric  Supply  Co. 
GreelHyA  Co..  Th.- E.  S. 
Hay  Mfg.  Co.,  Waller. 
Kijttiip  Electrical  Works. 
M-^nlLor  Eleclrlc  Co, 
Nortiiwesteru  Elect.  Specialty  Co. 
OstranrtT  A  uo.,  W.  R. 
Partrick  &  Carter  Co. 
Southern  Electrical  Supply  Co. 
St.  I.oiilB  RIcctrlcal  Supply  Co. 
Standard  Eli-ctrlcal  Worbo. 
Slanley  &  Hall. 
WoUyneak.  J.F. 
Westerii  Eleclrlc  Co. 

BeilH.  Mneneto. 

Central  Electric  Co. 
EmidreClty  EI»rtrlcCo, 
Oreeipy  &Co..The  B.  S. 
lioJlvier  I'aliot  Ele-trlc  Co. 
Knapp  El«ctrlc:il  Works. 
Partrick  A  Carter  Co. 
Siandard  Elpctncal  Worke. 
Staolwy  &  Hall. 
Htar  ElHttrlx  Co. 
WftRt«rn  BlectrlcCo. 
Belting. 
Evans  Friction  Cone  Co. 
Iredon,  (Jhfm.  L. 
N.  V.  Hfllilnir  &  Packing  Co. 
Pniie  Belting  Co. 
Hchlf^rpn  &  Co..  ChuB.  A. 
Sbaltz  Ueltlag  Co. 


Boilers. 

Abendroth  &  RootMfg.  Co. 
Pond  Engineering  Co. 
BookH,  Klectt  leal. 

Electrician  Publishing  Co. 
Braider  spoolers, 

Payne  &  Co.,  Geo.  W. 
Bnrtflar  Alarms. 

Central  Electric  Co. 

Electrical  Supply  Co.,  The. 

Empire  City  Electric  Co. 

Fletcher  A  Fletcher  Electric  Co. 

Great  Western  Electric  Supply  Co. 

Greeley  &  Co., The  E.  8. 

Hoitaar-Cabot  Electric  Co. 

Knapp  Electrical  Works. 

Moniior  Electric  Co. 

Odtrander&Co.,  W.  R. 

Partiick  &  Carter  Co. 

Southern  Electrical  Sapply  Co. 

Standard  Electrical  Works. 
Cables. 

(See  wire  inaulated.) 
Cable,  Electri<-.  (See  Wire  Insu- 
lated), Chopper,  siieet  and  Bar. 

Roebling'a  aons  Co.,  John  A. 

Standard  Underground  Cable  Co. 

Wefeiern  Electric  Co. 
Carbons,  Points  and  Plates. 

Brush  Electric  Co. 

Central  Electric  Co 

Eiectrlcal  Supply  Co  ,  The. 

Empire  City  bilectrlc  Co. 

Globe  Carbon  Co. 

Knapp  Electrical  Works. 

National  Carbon  Co. 

Standard  Carbon  Co. 

Western  Electric  Co. 

Cars,  Electric  Railway. 

Stephenson  Co.,  John. 
Clutches.  Friction. 

Hill  Clutch  Works. 
Cunstrnction  an<1  Repairs. 

Bain  Electric  Mfg.  Co. 

Electric  Construclion  &  Supply  Co. 

Chicago  h-lectric  Mfg.  Co, 

Knapp  Electrical  Works. 

McLaughlin,  Jas. 

Shawhan  Machine  Works. 

Temple,  J.  C. 

Weattrn  Electric  Co, 

Wilson,  Rebenetock  &  Co, 
Contractors,  RIeetrie.   JLisht, 

Knslne  Plants  and  Rlectric 

Balln'ays. 

Brush  Electric  Co. 

Chicago  Electric  Mfg.  Co. 

Ediaon  General  Electric  Co. 

EDi-'ineering  Equipment  Co. 

Hutton.  Benry. 

McLaii"hlIn,  Jas. 

Fond  EuElDeerlng  Co. 

Temple,  J.  C. 

Thomson -Houston  Electric  Co. 

United  States  Electric  Lighting  Co, 

Westinghdnse  Electric  Jfc  Mfg.  Co. 

Weetern  Electric  Co. 

Woodbridge  &  Turner. 
Cnpper  Wires  and  Tapes. 

American  Electrical  Works. 

Central  Eleclwc  Co. 

Edison  General  Electric  Co. 

Electrlral  Sopply  Co.,  The. 

Great  Weatern  Electric  supply  Co. 

Holmes,  Booth  *fc  Haydens. 

Internallonsl  Okonite  Co.,  The. 

Illinois  Electric  Materljil  Co. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Roebling's   Sons  Co,,  Jno.  A, 

Standard  ElecLrical  Works. 

Standard  Underground  Cable  Co. 

Weetern  Electric  Co. 
Cross- Arms. 

Central  Electric  Co. 

Electrical  Supply  Co.,  The. 

Great  Weotern  Electric  Supply  Co. 

Monitor  Electric  Co. 

N.  W,  Thnmeon-Houaton  Elec.  Co. 

Southern  Electrical  Sapply  Co. 

St.  Liiula  El'Ttrlcal  Supply  Co. 

Western  ElectrlcCo. 
Cat-onts  and  mwiteben. 

Alexander,  Barney  &  chapin. 

Automatic  Switch  Co. 

Central  Electric  Co, 

Electrical  Suoply  Co.,  The. 

Empire  City  Electric  Co. 

Fletcher  &  Fletcher  Eleclrlc  Co, 

Great  Weetern  Electric  Supply  Co 

Greeley  &  Co.,  Tbe  E.  S. 

Holtzer-i  'abot  Electric  Co. 

Palete,  II.T. 

Partrick  &  Cflrter  Co. 

St.  Louis  Electrical  Supply  Co. 

Southern  Hlt-ctrlcal  Supply  Co. 

Slur  Electrix  Co. 

Union  Hardware  Co. 

Van  Nule  C.  S. 

Western  Electric  Co. 
UynamoH. 

Brush  Electric  Co. 

Bain  KlertrlcMfc.  Co. 

Colborn  J£Co.,l.  W. 

EiBtin  Electric  Co. 

Fort  Wayne  Kiectric  Co. 

Hawkeye  Electrl'.  Manufacturing  Co. 
Howard  *fc  Co..  Hiram. 
Hfleler  Electric  Light  Co. 
NiitUriai  EliTtrlcMiioufacturlDBCo. 
PulraiT  UroF, 
Schuyler  KU-ctrlcCo. 
Shuwhan  Machine  Works. 
Thomaon-Houston  ElectrlcCo. 
UnltofI  Stat  e  Electric  LlgbtlneCo, 
Western  ElectrlcCo. 
Westinghouee  Electric  &  Mfg.  Co. 

F.lertrlcal  InHtroments. 

Centrol  Klp'trlc  Co. 

Electrlral  Supply  Co.,  Tlie. 

Groat  Western  Electilc  Supply  Co. 

Greeley  &  Co.,  Tbe  E.  S. 

PHrirlck  &  Carter  Co. 

Qneen  &  Co. 

Star  Elertrli  Co. 

Western  Eleclrlc  Co. 

WeHfnn  Rlectrical  iDPtrumeot  Co. 

KN'rtrii'ul   MpeclaltlON. 

Ciiti.T.  OeO. 
Illl.w.'ll  Mfg.  Co.,  II.  II. 
NorltiwePtorn  Elect.  Specialty  Co. 
Turner  Hrass  Worka. 
Kicctrlc  IKnllwnvft. 
Detroit  El..ctrl(:«l  Works 
KdlHoii  General  Electric  Co. 
ThomRoii-Houetdri  Electric  Co. 
WcMilnghniioH  Klcctrlc  &  Mfg.  Co. 
Woodbridge  &  Turner. 


Electroliers     and    Combina- 
tion Fixtures. 

Bageot,  E. 

ElectriCdl  Supply  Co.,  The. 
Great  Western  Electric  Supply  Co. 
Sawyer-JVIan  ElectrlcCo. 
ThomsoD-HouBton  Electric  Co. 
Blectro-Plaiine  Ulaclilnes. 
Brush  Electric  Co. 
Colburn  &Co„I.  W. 
Edison  General  Electric  Co. 
Thomson-Houston  Electric  Co. 

finsines,  Steam. 

Ball  Englae  Co. 
Engineering  Equipment  Co. 
NoyeMfg.  Co.,  Jno.  T. 
Pond  Ent'ineeringCo. 
Tavlor  Manufacluilng^Co. 
Triumph  CompouEdEnsine  Co. 
Weetivghouse  Machine  Co. 

Fire  Alarms. 

Electrical  Supply  Co.,  The. 
Knapp  Electrical  Works. 
PartrlcK  &  Carter  Co. 
Western  Electric  Co. 

Friction  Cones. 

Evans  Friction  Cone  Co. 

€ras  liishting:,  Flectrlc. 

Cleverly  Electrical  Worke. 
Electrical  Supply  Co.,  The. 
Knspo  Electrical  Works. 
Partrick  &  Carter  Co. 
Western  Electric  Co. 
WoUensak,  J.  F. 

Creneral  Rlectrical  Snpplies. 

Alexander,  Barney  &  Chapin. 
American  Electrical  Works. 
Automatic  Switch  Co. 
Broeh  Electric  Co. 
Central  Electric  Co. 
Chicago  Electric  Mfg.  Co. 
Cleverly  Electrical  Works. 
Edison  General  Electric  Co. 
Electric  Constrnction  &  Supply  Co. 
Electrical  Supply  Co.,  The. 
Empire  Citv  Electric  Co. 
Fletcher  &  "Fletcher  Electrlo  Co. 
Great  Weetern  Electric  Supply  Co. 
Vireeley  &Co.,TbeE.  S. 
Holmes,  Br>oth&  Haydens. 
Holtzer-Cahot  Kiectric  Co. 
International  Okonite  Co.,  The. 
Knapp  Electrical  Works. 
Monitor  Electric  Co. 
OetTanderA  Co.,VV.  R. 
Partrick  &  Carter  Co. 
Southern  Electrical  Supply  Co. 
Stanley  &  Hall. 
Star  Electrls  Co. 
St.  Loula  Electrical  Supply  Co. 
StaLdard  Electrical  M''orks. 
Thomson-Houston  ElectrlcCo. 
Union  Hardware  Co. 
VanNuie.C.  S. 
Western  Electric  Co. 
Wilaon,  Rebenstock  &  Co. 
Wollensak,  J.  F. 

Globes  and  Rlectrical  Glass- 
■ware. 

Baggot.  E. 

Great  Western  Electric  Sopply  Co. 

Phoenix  Glass  Co. 

Hard  Rubber  for  Rlectrical 
PurpoMcs. 

BuUer  Hard  Rubber  Co. 

Insulators  and  insulating: 
Materials. 

Alexander,  Barney  A  Chaplo- 
Butler  Hard  Rubber  Co. 
Central  Electric  Co. 
Colter,  Geo. 

Electric  Merchandtse  Co. 
Electrical  Supply  Co.,  The. 
Empire  Cltv  hlectric  Co. 
Fletcher  &  Fletcher  Electric  Co- 
Great  Western  Electric  Supply  Co. 
Interior  Conduit  &Insnlatlnn  Co. 
International  Okonite  Co.,  The. 
Kattavert  Mtg.  Co. 
Knapp  Electrical  Works. 
Monitor  Electric  Co. 
Munaell  A  Co.,  Eugene, 
Partrick  ^  Carter  Co, 
Southern  Electrical  Supply  Co. 
Standard  Paint  Co. 
St.  Louis  Electrical  Supply  Co. 
Western  Electric  Co. 

Insulated  Wires  and  Cables. 

aiosoet  Wire- 
American  Electrical  Works, 

Central  Electric  Co. 

Day's  Kerite  Ineulatlon. 

Eastern  Electric  (able  Co. 

Edison  General  Eleclrlc  Co. 

Electrical  Supply  Co.,    The. 

Great  Western  Electric  Supply  Co. 

Holmcti,  Bonth  &  Haydens. 

Interior  Conduit  &  Insulation  Co. 

international  Okonite  (_'o.,  The. 

India  Rubber  &  Gutta  Purcha  Insu- 
lating t'o. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Partrick* Carter  Co. 

Southern  Electrical  Supply  Co, 

St.  Louis  Electrical  Snnply  Co. 

Standard  Eiertrfcal  Works. 

Standard  Underground  Cable  Co, 

Western  Electric  Co. 
Insurance. 

Eltctrlc  Mutual  Insurance  Co, 

JournnI  Benrlniss. 

Turner  Braes  Works. 

Lamps,  iDcandescent. 

Alexander.  Barney  &  Chapin. 
BernPtoln  Eleclrlc  Co. 
Brosh  ElectrlcCo. 
Buckeye  Electric  Co. 
Central  ElectrlcCo, 
Columbia  Incnndescont  Lamp  Co. 
Edison  General  Electric  Co. 
Electrical  Sappiv  Co,,  The. 
Empire  City  Electric  Co. 
Great  Wenteni  Plleclrlr  Supply  Co. 
GrfOley  &  Co,,  The  K.  S 
Heisler  Electric  Light  Co. 
Knapp  Electrical  Works. 
Monitor  Electric  Co. 
Hawver-M«n    Klei^trtr  Co. 
Southern  Electrical  Su])ply  Co. 
St.  I.orilfl  Rlftcf.rlcftl  Huppiv  Co. 
Sunbeam  IncandeBcent  ].,anip  Co. 
Thomson-Iloneton  Electric  Co. 
Western  ElectrlcCo. 


jHagrnet  Wire. 

(See  inenlated  wire.) 

Sfedlcal  Batteries. 

Fletcher  &  Fletcher  Electric  Co. 
Partrick  &  Carter  Co. 

9Iica. 

Munsell  &  Co.,  Eugene. 
Sllninc:  Apparatus,  Rlectric. 

Bain  Electric  Mf^.  Co. 

Edison  General  Electric  Co. 

Thomeon-Honeton  Hlectric  Co. 

Westlnghouse  Electrlo  &  Mfg,  Co. 
motors. 

Bain  Electric  Mfg.  Co. 

Brush  Electric  to. 

Baxter  Electric  Motor  Co. 

Caro  Electric  Moior  &  Dynamo  Co 

Connecti'-ut  Motor  <'o. 

Crocker-Wheeler  Electric  Motor  Co 

C.  &  C,  Electric  Mmor  Co 

Detroit  Electrical  Works. 

Easton  Electric  Co. 

EdlBon  General  Electric  Co. 

Ell  ttroL    Manufactarlng  Co 

Hawkeye  Electric  Mfe.  Co. 

Piilmer  bros. 

Shawhan  Machine  Works. 

Thomson-Houston  ElectrlcCo 

U.  S.  Electric  Lighting  Co. 

Westinghouse  Electric  &  Mfg.  Co 
Oils. 

Taussig,  S. 

Oil  Cnps  and  Brass  Goods. 

Powell  Co.,  Wm, 
P»cl«ing:. 

"N.  T.  Belting  &  Packing  Co. 
Pins  and  Brackets. 

Central  Electric  Co. 

Electrical  Supply  Co.,  The. 

Great  Western  Electric  Supply  Co 

Standard  Electrical  Works. 

Southern  Electrical  Supply  Co 

St.  Louis  Electrical  Supply  Co 

Western  Electric  Co. 
Pnles. 

Brownlee  &  Co. 

Central  Electric  Co. 

Electrical  Supply   Co.,  The 

Great  Western  Electric  Sapply  Co 

MiTliken  Bros.  ^^ 

Wisconsin  Bridge  &  Iron  Co. 
Publishers.  Rlectrical. 

Electrician  Publishing  Co. 
Push  Buttons. 

Central  Electric  Co. 

Cutter,  Geo. 

Electrical  Supply  Co.,  The 

Fletcher  &  Fletcher  Electric  Co 

Great  W  eatern  Electric  Supply  Co 

Knapp  Electrif-at  Works, 

Northweetern  Elect.  Specialty  Co 

Partrick  &  Carter  Co. 

Standard  Electrical  Worke. 

Union  Hardware  Co. 

Western  Electric  Co. 
Bailways.  Rlectric. 

(See  electric  railways.) 
Separntors.  Nteam. 

Pond  Engineering  Co. 
Speakfns  Tubes, 

Central  Electric  Co. 

Electrical  Supply  Co.,  The. 

Knapp  Electrical  WorlM 

Monitor  E'ectric  Co. 

Ostrander  &  Co.,  W.  R. 

Western  Electric  Co. 

WoUeuBak,  J.  F. 

(^peed  Indicators. 

Queen  &  Co. 

Sapplles.  Rlectric  Railway. 

Flectric  Merchandise  Co. 
Electric  Railway  Specialty  Co. 

Tapes,  Insnlatins. 

American  Electrical  Worke. 
Central  Electric  Co. 
Eastern  Electric  Cable  Co. 
Edison  General  ElectrlcCo. 
E  lectrlcal  Supply  Co. ,  The . 
Great  Western  Electric  Supply  Co 
India  Rubber  &  Gutta  Percha  lo- 

suIallDg  Co. 
International  Okonite  Co.,  The 
Western  Electric  Co. 

Teleerraph  Apparatus. 

Bunnell  &  Co.,  J.  H. 
Central  Electric  Co. 
Electrical  Supply  Co.,  The 
Empire  City  Elfctrlc  Co. 
Great  Western  Electric  Supnlv  Co. 
Greeley  &  Co,,  The  E.  8. 
Knapp  Electrical  Works. 
Monitor  Electric  Co. 
Partrick  &  Carter  Co. 
Standard  Electrical  Works. 
Western  Electric  Co. 
Teiephonep,  Rleetrlc. 
Standard  Electrical  Works. 
Western  Electric  Co. 

TcHt  Instruments. 

Balu  Electric  Mfg.  Co. 
Central  Elpctric  <.'o. 
Electrical  Supply  Co.,  The. 
fJreeley  &  (?o.,  The  E.  S. 
Knapp  Electrical  Worke. 
(Jueeo  &  Co. 
Western  Elec'rlc  Co. 
Weston  Electrical  Instrument  Co. 

Transformers. 

Stanley  Electric  Mfg,  Co. 

TruekH,  Klectrift  Cur 

Detroit  Electrical  Worke. 
KdlKoo  Oeneral  Electric  Co. 
Stephenson  Co.,  Jno. 
Thomaon-Hoiiston  Electric  Co. 
Weatlnghonso  Electric  A  Mfg.  Co. 
Tniblne  M'hcels. 
Dayton  Globe  Iron  Works  Co 
Hunt  Mflchlr.e  Co.,  Rodney. 
LelTei  &  Co.,  Jamea. 
Stilwell  A  Biorce  Mfjj.  Oo. 

Wire,  Hare. 

Amerlran  Electrlral  Works. 
Central  Electric  Co, 
Electrical  Supply  Co,,  The. 
Ilnlmes.  Booih  &  Haydens. 
Knapp  Electrical  Works. 
Partrick  ACartor  Co. 
Roebllng'd  Hone  Co.,  Jno,  A. 
Weatern  Electric  Oo. 
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Cle-vela-rLca.,  OlrLio, 

MANUFACTURERS  OF 


ELECTRIC  LIGHT  CARBONS  ahd  BATTERT  MATERIAL. 


Electric  Specialties, 

WE    MAKE 

Electric  Supplies  Under  Contract 


INCANDESCENT  LAMPS. 

so    TO    1x0    -^T^OXjTS. 

TO  FIT  STANDARD  SOCKETS. 


THE  BUCKEYE  ELECTRIC  CO., 

P.O.  Box  123,      CLEVELAND,  OHIO. 


WKITE  '=0K  CIRCULAR. 


CHICAGO  OFFICE,  182  Jacltson  Street. 


HOI-IilES,    BOOTH    &    HiLYDENS, 

FACTOBIES:  WATEBBURY,   CONN. 

S1AKVFACTVK£B8    Of 

BARi:  AND  INSUXiATZSD  TTITIRZ:. 

Underwriters' Copper  Electric  Light  Line  Wire,  handsomely  finished,  highest  conductivity.     Copper  Magnet  Wire,  Flexible  Silk   Cotton  and  Worsted  Cords 
for  Incandescent  Lighting.     Round  and  Flat  Copper  Bars  for  Station  Work.     Insulated  Iron  Pressure  Wire. 

PATENT     K,  K,"  LINE  WIRE 

For  Electric  Light,  Electric  Railways,  Motors,  Telegraph  and  Telephone  Use. 

AGENTS  FOR  THE  WASHINGTON  CARBON  CO.,  CARBONS  FOR  ARC  LICHTINC. 

THOS.  L.  SCOVILL,  New  York  Agent, 

85  PARK  PUACE.  NEW  YORK. 


CROSBY  DRY  BATTERIES 

FOR  OPEN  CIRCriT  WORK. 

ELECTROMOTIVE  FORCE,  1.55  VOLTS. 
C  URRENT  1  TO  15  AMPERES. 

THE  ONLY  BATTERY  SOLD  SEMI-CHARGED. 

DOES  NOT  WORK  UNTIL  WANTED. 

ONLY  A  SMALL  QUANTITY  OF  PUKE  WATER  NECESSARY  TO  CHARGE  IT. 


NEftT. 

CLEAN, 
EFFECTIVE. 

SIMPLE, 
CONIPaCT. 
PORTABLE. 


RECUPERATES 
QUICKER 

AND 

OFTENER 

THAN 

ANY  OTHER. 

MADE  IN 

ALL 

SHAPES 

AND   SIZES, 


TELEPHONE  FOR  LONG  OR  SHORT  DISTANCE. 

•cr\-D   GAS  LIGHTING,  ANNUNOUTOBS,    A/rTrT»Tr<AT     TTQT7H 
r  U±t     BELLS,  BURGLAS  ALAEM  AND    iViJliU10ii.ij    U  OHiO 

For  CIrcnIarB  and  Price  Llytti  aj)ijly  to  Principal  OfllcB 

CROSBY  ELECTRIC  CO., 

87  and  89  Soath  Fifth  Avenue,      -       •       NEW  YORK. 


IHE  HAWKEYE 

ELECTRIC  MFG.  CO., 

DAVENPORT,    -     -     IOWA. 


]3T_rii_rDE:i=?^  c3K- 

Complete  Central  Station 


>.x<>rx3 


ISOLATED  PLANTS, 
ARC  AND  INCANDESCENT  APPARATDS. 


OUR  DYNAMOS  are  unsurpassed  by  any  made  for  efficiency, 
automatic  regulation,  and  general  workmanship. 


Licensee  of  the  Renowned  JPerkina   Incandescent  Lamps, 

Famous  for  long  life  without  discoloration. 


ELECTRIC    MOTORS    for    Railway   Circuits   and   Central 
Stations;  any  voltage,  highest  efficiency,  all  sizes. 


Prices  Reasonable.    Write  us  for  Catalogue  and  Price  List. 
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VE  HIT  THE  NAIL 

SQUARE   ON   THE   HEAD 

WHEN  WE  REDUCED  THE  PRICE  OF  A  FIRST-CLASS  LAMP  TO 

43  CEMTS. 


LIGHTING  SUPPLIES. 


TOOLS  FOR  SPRING  WORK. 
A  Full  Line   In  Stock. 


OUR    IMPROVED   TREE    TRIMMER, 

PRUNING    KNIFE    AND 

SAW    COMBINED. 

Strong  and  Durable. 

HAVE  YOU  SEEN   OUR 

NEW    MAST  ARM? 


1 


f 


9 9 


RAILWAY  SUPPLIES. 

TROLLEY  WIRE. 

FEEDER  WIRE. 

IRON   POLES. 
STEEL  RAILS. 

TROLLEY    HANGERS. 

PULL-OFF   BRACKETS. 
CURVE  INSULATORS. 

RAIL    BONDS. 
CONSTRUCTION  MATERIAL. 

Estimates  for  Cars  on  Application. 


FIXTURES. 


duite  a  number  of  Central  Sta- 
tions are  taking"  advantage  of  the 
inducements  we  are  offering,  and 
thereby  greatly  increasing  their 
earnings. 


Why  of   Course 
We  Can 

Give  you  anything  you  want  in  the  Elec- 
trical line. 


Because  we  have  the  largest  and  most  com- 
plete Stock  in  the  United  States. 


GREAT  WESTERN  ELECTRIC  SUPPLY  CO., 


190  &  192  FIFTH  AVE.,  CHICAGO. 
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WARD"  ARC  LAMPS 

FOR  DIRECT  CURRENT  INCANDESCENT  CIRCUITS. 


in  use  on  central  station  of  Edison  Electric  Illumi- 
nating Co.,  Brooklyn,  N.  Y, 

of  these  lamps  are  used  in  lighting  the  train  sheds  at  the 
Grand  Central  Station,  New  York  City. 

Thousands  in  Use  all  Over  the  Country. 


SATISFACTION  GUARANTEED. 


In  Corresponiling  Please  State  Voltaie  and  System. 


IMMEDIATE  SHIPMENT  BUARANTEED. 


These  lamps  run  two  in  series  on   circuits  of  100  to  120  volts,  and  are 
wound  to  pass  63^,  8  or  10  amperes,  as  desired. 

The  Electric  Coiisiriiclio&  anil  Supply  Co., 

1 8  Cortlandt  Street, 
Established  1881.  NEW  YORK  CITY. 
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ALEXANDER,BARNEY&GHAPIN 


TELEPHONE  BUILDING,  20  Cortlandt  St.,  NEW  YORK. 


VOLTMETERS. 


'    A.B.C.  1 


AMMETERS. 


ELECTRICAL  SUPPLIES 


ARC  AND 

INCANDESCENT 

LAMPS. 


THE  IVIILLIKEN  PATENT 

ELECTRIC  RAILWAY  POLE. 


-SIANCFACTUKED    BY- 


No.  55  lilBEETY  STREET, 
NEW  YORK. 


No.  69  DEAHBOBN  STBEET, 
CHICAGO. 


standard  Side.  Center  and  "Pnll-Off"  Poles.  Special  Attention 

Given  to  Insulation.    Special  Poles  of  any  Required 

Iiength,  or  to  Stand  any  Strain  Made  to  Order. 


idopted  by  ail  tbe  Leading  Roads  and  Recommended  by  tbe  Best  Engineers. 

In  nee  In  the  followinx  cities:    HEWABK,  BrFFAI.O,  JEBS£Y  GIT'T 
PATKBSOX,  TBOY,  P1TT8BDB6H,  HA3IIJLTON,  O.',  ETC. 

Over  6,000  Ordered  in  the  Last  3  Months. 
ORDBRS  FOR  STANDARD  POLES  FILLED  FROM  STOCK. 

WRITE   FOR  PARTICULARS. 


"i^zx£3    KrE3T?ir   o-A.i=t.r> 

CONSTANT  CURRENT 


(ARC)  MOTOR, 


THE  MOST  ECONOMICA  L  ARC  MOTOR 
MANUFACTURED. 


No  Beits,    Xo  Cog  "Wlieels,    Xo  Friction, 
A  Positive  ^uick  Acting;  Governor. 


BOSTON— The  Eastfrn   Electrical  Supply  &   Con- 

etrnction  Co.,  65  Oliver  St. 
NEW  TORK-Chai.  L.  Eldlitz,  10  W.  23d  St. 
CHICAGO— TheTlioB.L.JohnBoiiCo.,313Dearborii  St. 
MILWAUKEE— Henry  FamieD,  64X  Third  St. 
:   WASHINGTON,  D.  C— J.  Geo.  Gardner,  1005  H  St. 
ST.  LOUIS— Stagl  Electrical  Engineering  Co.,  312  N. 

Eleventh  St. 
MONTGOMERY,  ALA.— W.  F.  Murphy. 
DETROIT,  MICH.— The  Michigan  Electric  Co.,  212 

and  214  Griewold  St. 

MINNEAPOLIS,  5IINN.,  J.  It.  Lennon,  No.  22  Loan  &  Trust  Bnilding. 


The  Card  Electric  Motor  &  Dynamo  Co., 

Cor.  Second  and  Plum  Streets.  CINCINNATI.  OHIO. 


Dynamo  Regulators  and  Rheostats 

Of  all  descriptions  in  stock  and  manufactured  to  order  for  any  special  work. 

MOTOR    SWITCHES, 

Both  Hand  and  Automatic,  of  Superior  Design 
and  Construction. 

Entire  atteotlon  devoted  to  tbe  manufacture  and  wiring  of  Rbeostats. 

AUTOMATIGlWITGH  COMPANY, 

SOLE  MANDFACTURERS  OF  THE 

Whittingham    Automatic    Switch, 

No.  8  Keyser  Building, 

BALTIMORE,    MARYLAND. 

SEND  FOR  CATALOGUE  AND  PRICE  LIST. 


Incandescent  Lamp  Co., 

19 1 2"  19 1 4  Olive  Street,  St.  Louis,  Mo.. 

MJLNUFACTrBERS   OF 

INCANDESCENT  LAHPS. 

Lamps  Made  to  Fit  any  Socket. 


Send  ns  a  trial  order. 


Satisfaction  Guaranteed. 


BAIN  ELECTRIC  IVIFG.CO., 

FOREE  BAIN,  President  and  Engineer, 
47  and  49  S.  Jefferson  Street,  CHICAGO. 

DYNAMOS    AND    MOTORS 

1-12  to  500  Horse  Power. 


Highest  Class  in  Efficiency.  Mechanical  Design,  and  General  Utility. 

Experts  in  applying  Electricity  to  New  Uses. 


8BNP  FOB  UATAIiOWVB. 
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ELECTRIC    POWER    MACHINERY, 


Method  of  Mounting  Motor  and  Gearing,  Rae  Electric 
Railway  Truck. 


And  Manufacturers  of 


General  Electrical  Supplies 


This  is  the  only  motor  geared  to 
both  axles.  It  is  designed  and  built 
for  efficient  and  economical  working. 
Its  practical  operation  of  street  rail- 
ways so  far  sustains  this  claim. 


"J    Standard  Motors  are  of  15,  30  and  40  H.  P.  each, 
and  operate  satisfactorily  on  any  500  volt  circuit. 


DETROIT.  MICH. 


DERIVATION  OF  PRACTICAL  ELECTRICAL  ONITS. 

By  Lieut.  F.  B.  Badt  and   Pkof.  H.  S.  Cakhaet. 


This  is  a  very  handsome  book  of  60  pages,  printed  on  fine  heavy  paper,  with  neat  cloth  binding.  It  contains  Por- 
traits and  Biographies  of  Ohm,  Watt,  Faraday,  Joule,  Gauss,  Weber,  Sir  William  Siemens,  Dr.  Werner  von  Siemens, 
Volta,  Ampere,  Daniell,  von  Jacobi,  together  with  a  carefully  prepared  table  of  the  Practical  Electrical  Units,  with  their 
relative  values. 

In  no  other  Sinsle  Volume  can  this  Rare  Collection  of  Portraits  be  Found. 


ELECTRICIAN  PUBLISHING  CO., 


6  Lakeside  Building,  Chicago,  III 


THE  CONNECTICUT  MOTOR  CO 


OFFICE  AND  WORKS: 

PLANTSVILLE,  -  -  CONN. 


CONSTANT    POTENTIAL 

Electric  Motors  and  Generators 

1-3   TO    SO    HORSE    FOTATBR.. 
FIllHT-Ol-ASS  WWKMMANSHU'  A!«l>  III4il[  KFFIOIKXCY. 


PHILADELPHIA,  112  South  Fourth  St. 
CHICAGO,  302  Insurance  Exchange  Building. 

UOltUESrONDKNCB  SOLICITED  WITH  CENTKAL  STATIONS  AND  IKDIVIDUAL  USERS, 


NEW  rORK,   127  Filth  Ave 
HARTFORD,  14  Slate  St. 


BOSTON,  32  Oliver  SI. 
ST.  LOUIS,  823  Looust  St. 
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^ON/;. 


vLON/;. 


tba:^:     t;ARta 


TBA2E       t  A-RK. 


SOUTHERN  ELECTRICAL  SUPPLY  CO., 

823  Locust  St., 
ST.    LOUIS,    MO. 


GATE  CITY  ELECTRIC  COMPANY. 

622  Delaware  St., 
KANSAS    CITY,    MO. 


We  are  just  distributing  our  new 

C^a.TAI-OG'XJ 


-OF- 


Incandescent  Electric  Light  Supplies, 

ARC  LIGHT  SUPPLIES, 

ELECTRIC  RAILROAD  SUPPLIES, 

ELECTRIC  CONSTRUCTION  MATERIAL, 
CONSTRUCTION  TOOLS, 

OKONITE  WIRE  AND  PRODUCTS, 
LINE  WIRE, 

TEST  INSTRUMENTS, 
ELECTRICAL  BOOKS, 

And  a  vast  deal  of  useful  information.  We  wish  to  place  one 
of  these  books  in  the  hands  of  the  Superintendent  of  every 
Electric  Light  Company,  every  Electric  Railroad  Company,  and 
of  every  other  Electrical  Enterprise  in  the  United  States  and 
Canada.  If  you  have  been  overlooked,  please  drop  us  a  postal. 
Have  you  received  our  Calendar? 


CENTRAL  ELECTRIC  COMPANY, 

1 16-1 18  Franklin  Street,  CHICAGO,  ILL. 

Connected  with  Private  Wire  with  Postal  Telegraph-Cable  Company's  System. 


>lO  ^^/> 


>lON/> 


TRADE       MARK. 


TRADE       MARK. 


WESTERN  ELECTRICAL  SUPPLY  CO.. 

418  8.  16th  St.,  OMAHA,  NEB. 


ELECTRIC  POWER  TRANSMISSION  CO., 


DENVER,  COLO. 
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XHZ:    iLTTZSNTIOBr    OF 

SUPPLY   HOUSES 

Is  invited  to  a  finely  engraved  circular  which 
we  have  just  issued  for  the  especial  use  of  our 
agents. 

Send  your  address  for  copies  in  quantity. 

THE  STAR  ELEGTRIX  C0.,i32owaiiaoas,..PHILADELPHIA. 


WHAT  AN  EMINENT  PHYSICIST  SAYS. 


UISITEKSITT  OF  MICHIGAN. 


Physics  and  Electric  Engineering. 

ANN  ARBOR,  January  7,  1891. 

THE  LECLANCHE  BATTERY  CO.,  New  York. 

GENTLEMEN:— The  two  cells  of  the  Axo  pattern  of 
your  battery,  sent  me  for  trial  a  long  time  ago,  have  proved 
to  be  a  m.ost  excellent  type  of  cell.  One  of  them  I  have 
Tised  for  two  years  and  more  to  furnish  the  main  current  in 
the  Raylelgh  method  of  comparing  B.  M.  F.  of  my  standard 
cells,  and  it  is  still  in  use  for  the  same  purpose.  The  E.  M. 
F.  falls  to  be  sure,  but  only  very  slowly  indeed.  It  is  now 
1,52  true  volts  after  2  years'  service,  and  the  cell  has 
never  had  a  drop  of  liquid  added  to  it  since  it  was  first 
set  up. 

Since  your  two  cells  were  put  into  service  I  have 
employed  a  systematic  plan  of  testing,  and  I  can  testify  to 
the  excellent  qualities  of  the  Axo  bittery  from  the  tests 
made.  Very  truly  yours, 

H.  S.  CARHART. 

ELECTRIC 
RAILWAY 

For  All  Systems.     S  U  P  P  L I  ES 

SEND  FOR  CATALOGUE. 


ELECTRIC    MERCHANDISE    CO., 

11  AUAHIS  STREET,  CHI€A4>iO. 

W.  B.  MASON,  General  Manager. 


BAITER 

MILWII NOTNS 


SLOW  SPEED. 

NO  INTERMEDIATE  GEARING. 

Gears  Run  in  Oil. 


9 


EXAMINE  INTO  THE  MERITS  OF  THESE  MOTORS 

IF  A  REDUCTION  IN  BEPAIRS  IS 

WORTHY  OF  CONSIDERATION. 


COMPLETE  rc  EQUIPMENTS. 


SLOW 
SPEED 


STATIONARY  MOTORS 


For  ARC  and 
Incandescent  Circuits. 


.v^^o^n^^.O^'  BALTIMORE,  MD. 


G.  A.  HARMOUNT, 

MANAGKR 

MONITOR  ELECTRIC  CO., 

149     WABASH  AVE.,  CHICAGO,  ILL. 


WHOLESALE  DEALER  IN  GKNEBAL 


ELECTRICAL  SUPPLIES 


WEMTEIIN  AGKKT  JfOR 


ALFRED  F.  MOORE 


(KSTAULISHEn  IS 


ELECTRICAL  WIRES  AND  GABLES. 

Klecti'ic  Tiiglil,  .Vnnuiicintor  aud  Ollice  Wires.     Inciindesceut  mid  Battery  Cords;   in 
fuel,  every  kind  of  Wire  linown  lo  llie  Eleetrical  Trade. 
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THE  NATIONAL  TRANSFORMER  SYSTEM 


CONVERTER  EFFICIENCIES. 
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Transformer  on  Pole  Showing  National  Safety  Fuse  Box. 
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COMPLETE 


CENTRAL  STATION  EQUIPMENTS 


LIGHT    OR    POWER 

DIHTBIBlITIOIir. 


OUR  APPARATUS  IS  OF  THE 

HIGHEST    EFFICIENCY, 

MECHANICALLY  AND  ELECTRICALLY. 

WE  OCAKANTRK  ITI*  OPKBATION  AMD 

PROTECT  OUR  CUSTOMERS. 


COMPLETE 

DIRECT   CURRENT  SYSTEM 

FOR 

ISOXJ.A.TBID 

Lio-HTinsrcs-. 


NATIONAL  ELECTRIC  MFC.  CO.,       Eau  Claire,  Wis. 


C3£]^.    :]B.    S^.A.  W,    dexx'l    Af/a,xi.Asex*i 


NEW  YORK,  N.  Y.,      - 
BUFFALO,  N.  Y., 
CINCINNATI,  O., 
WASHINGTON,  D.  C, 
PHILADELPHIA,  PA., 


A.a-E3SrTS: 


National  Electric  Mfg.  &  Const.  Co.,  50  Broadway. 

Little,  McDonald  &  Co.,  141  East  Soncca  St. 

W.  N,  Gray,  1 2  Cliambor  of  Commerce. 

.      L.  N.  Cox,  16  FIfltiSI.,  S.  E. 

C.  M.  Blanchard,  GIrard  Building. 

SAN  FRANCISCO,  CAL., 


KANSAS  CITY,  MO., 
ST.  PAUL,  MINN., 
DETROIT,  MICH., 
DENVER,  COLO., 
WINNIPEG,  MAN., 

National  Electric  DevelopmonI  Co. 


-      Tliomas  Wolfe.  5t5  MainSt. 

The  Electrical  Engineering  &  Supply  Co. 

■     Commercial  Electric  Co. 

The  Mountain  Electric  Co. 

Simpson-DavIs  Eloctrlcttl  Construction  Co. 
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Edison  General 


Complete  Electric 
Installations  for  Mines. 


Complete  Electric 
Installations  for  Mines. 


Electric  Co. 


ELECTRIC  POWER 

For  Driving  Machinery  of  all   Kinds. 


Transmitted  over  Long  Distances. 

Water  Powers  Made  Profitable. 


EDI8ON  MISIKti  liOCOMOTIVE. 


ELrECTKIC  3IIXIK«^  HOI!>>T. 


ELECTRIC  LOCOMOTIVES. 

Furnishing   the   most   Satisfactory    and   Perfect 
System  of  Underground  Haulage. 

ELECTRIC  PERCUSSION  DRILLS. 

Marvin    System  of  Percussion   Tools.     Simpler 

and  Cheaper  to  Operate  than  Steam  or  Air 

Brills;  Reliable  and  Safe;  No  Moving 

Parts  except  Plunger. 


ELEC'TBIC  PRRCUSSIOX 
I>RIMi. 


ELECTRIC  MINING  HOISTS. 

Absolutely  Safe,  Durable,  Compact,  Economical, 

with  Minimum  of  Wear  and  Ease  of 

Operation. 


ELECTRIC  ROTARY  DRILLS. 

For   Sock  and  Coal   Drilling;    Bun  on  regular 
Lighting  and  Power  Circuit. 


ELECTRIC  PUMPS. 

Compact,  Light,  Easily  Moved,  Operated  on  same  Circuit 
with  other  Apparatus. 


ELECTRIC  FANS. 

Giving  Thorough  and  Complete  Ventilation;  Operated  at 
any  Distance  from  Source  of  Power. 


KMIHttIV  I  \.  A  X  l>  I':n<  '  l',\T 
<,(KM',ltAT<»ll. 


ELECTRIC  LIGHTING  SYSTEMS. 

(BOTH  ARC  AND  INCANDESCENT.) 


%    Furnishing  the  Ideal  Mine  Illumination — Free  from  Heat,  Smoke  and 
Danger;  No  Vitiation  of  the  Atmosphere. 


KItlKOX  AR4'  <;i':\KR ATOK. 


For  Information  Address  Nearest  District  Office. 

MAIN    DISTRICT   OFFICES: 


Canadian  OiHtrivt,  Itank  «f  Coinniei-ce  Itldg.,  Toronto,  Can,  I'aci  fie  Coast  I>iNt.,  Kdison  Itldj;.,  1 13  BnMh  St.,  San  Francisco,  Cal. 

Central  l>iMtrict,  Itialto  Itnil.lin;;,  Cliicaiso,  111.  Pacific  SforthwcMt  I>iMtrict,  FIciMchner  Itldg;.,  I'ordanil,  Ore. 

Ka»rtern  UiHtrict,  UdiMon  ItiiildinK,  Itroad  St.,    New  York.  Bocky  lUonntain  District.  Masonic  Itnildinj;,  Denver,  Colo. 

New  Xiuglanil  DiHtrict,  35  Otis  Strc«t.  Boston,  mass,  Soathern  District,  ^onld  Bhl;;.,  lO  Decatur  Street,  Atlanta,  Ga, 
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RAILWAY  DEPARTMENT. 

WESTINGHOUSE  ELECTRIC  AND  MANUFACTURING  CO., 

PITTSBURG,  PA. 

Commercially  successful  street  car  motors  of  today,  as  placed  under  the  car  floor, 
must  be  IRON-CLAD. 

Armature  and  fields  should  be  ENCLOSED— not  exposed  to  external  injury. 

Not  only  SHELTERED  above  and  ENCASED  on  the  sides  from  water,  dust  and  grit 
but  thoroughly  SHIELDED  below  by  solid  iron  of  great  strength,  against  stones,  frozen 
earth  or  other  like  obstructions  upon  the  road  bed. 

The  shape  of  this  iron  should  be  CYLINDRICAL,  like  the  turret  of  an  "Ironclad." 

Armature  bearings  should  be  DUST'-PROOF.    Moving  parts  readily  ACCESSIBLE. 


SLOW    SPEED    AND    SINGLE    REDUCTION. 

A  motor  with  fields  and  armature  SHELTERED  above,  SHIELDED  below,  ENCLOSED 
on  the  sides,  DUST-PROOF  and  ACCESSIBLE.  Small  air  gap  and  loss  of  very  few  lines  of 
force,  the  resultant  of  which  is  very  high  efficiency,  over  90  per  cent. 

Send  for  our  new  Motor  Railway  catalogue. 

Fifty-five  roads  have  ordered  or  are  using  Westinghouse  motors.  Correspondence 
solicited. 


INCflNDESCENT 


To  Fit  any  Socket. 


Excelling  all  others  in  Life, 
Maintenance  of  Candle- 
Power  and   Efficiency. 


THE  BEST  IS 


General  Electrical  Supplies 
of  Superior 

Designs  and  Finish. 


510-534  West  23d  Street, 

NEW  YORK. 


LAMPS. 


FROM   8  c.  p.  to  ISO  c.  p.,  AND 
ANY   VOLTAGE. 


Even   Diffusion 

of  Light  by 

twisted  filament. 


THE  CHEAPEST. 


Send  for  our 

CATALOGUE 

of  August  1,  1890. 


'? 


620  Atlantic  Avenue, 

BOSTON,  MASS. 


217  La  Salle  Street, 

CHICAGO.  ILL. 
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BDRNLEY  DRY  BATTERY 


PATKBfTED  Jannary,  1890. 


ST R  O  NO  E  R  tban  aoy  open  circuit 
BATTERY  on tJie market. 

B  ETTE  R  tlian  any  Dry  Battery  yet  prodnced. 

The  most  Compact  and  the  Cheapest.    90c  per  cell.     Discounts  in 
quantities  and  to  the  trade. 


CHICACOi-Central  Electric  Co. 


J.  H.  BUNNELL  &  CO./K,'er  76  Cortlandt  St..  N.Y. 


NO  RING. 


A  SILENT  CALL  IS  A  GOOD  THING  SOMETIMES. 


STANLEY  ^  HALL, 

ELECTRICAL  HODSE  FDRNISHIH68, 


32  and  34  Frankfort  St., 


NEW  YORK  CITY. 


BELTING  MADE  BY 

CHAS.  A.  SCHIEREN  &  CO, 

New  York,  Cbicago,  Boston,  Philadelphia. 

72-inch  Double  Belt  (Second  Order)for  Louis* 
iana  Electric  Light  Co.,  New  Orleans,  La. 

Two  48-inch  Doable  Belts  for  Louisiana  Elec- 
tric Light  Co.,  New  Orleans,  La- 
One  54-inch  Three-PIy  Perforated  Electric  Belt 
for  Tacoma  Railway  &  Motor  Co.,  Tacoma, 
Wash. 
One  41-inch  Three-Ply  Electric  Belt  for  Citi- 
zen's Electric  Illuminating  Co.,  Brooklyn, 
N.  Y. 
Two   30-inch   Three-Ply  Perforated   Electric 
Belts  for  Gautier  Steel  Dept..  Johnstown, 
Pa. 


NEW  YORK  BELT!  NG  ScPAGKlNS  CO 


JOHN  H.  CHEEVER,  Treas.,   15  PARK  ROW,  NEW  YORK. 

Oldest  and  largest  Manufacturers  in  the  United  States  of 

Vulcanized  Rubber  Fabrics 

rOK  MECHANICAL.  PURPOSES. 

RUBBER    BELTING    PACKING    AND    HOSE. 


ENDLESS  BELTS 


Particularly  adapted  for  Dynamo  uses; 

made  of  any  width  or  length  to 

order,  at  a  week's  notice. 


SALESROOMS: 

PHILADELPHIA,  308  Chestnut  St, 
BOSTON,  53  Summer  St. 
CHICAGO,  151  Lake  St, 
DENVER,1601-1611,  17th  St. 
CHARLESTON,  160  Aleeting  St. 
ORAND  RAPIDS,  4  Monroe  St. 
MINNEAPOLIS,  28  South  2nd  St. 
CLEVELAND,  I7B  Superior  St. 
SAN  FRANCISCO.  IT  Main  St. 


SALESROOMS ; 

ATLANTA,  16  Di'catur  St. 
DETROIT.  1634  Woodward  Ave. 
BALTIMORE,  12  N.  Charles  St. 
BUFFALO.  12J-12S  Washington  St. 
NEW  ORLEANS,  8-12  N.  Peters  St. 
KANSAS    CITY,  1313  West  12th  Street. 
ST.  LOUIS,  616  Locust  St. 


THE  ONLY  GOLD  MEDAL  AND  DIPLOMA 

AWABDED  FOB  A  t^XSTElH  OF 

INTERIOR  I  UNDERGROUND  CONDUITS 

At  itie  1890  Exposltloii  ol  tie  Massaclmsetts  Cliarltatile  Meclaiilcs'  Assoclatloii, 

■»VA8  GIVEN  THE 

Interior  Conduit  and  Insulation  Company, 

16  and  18  BROAD  ST.,      -      -      -      NEW  YORK. 


CEDAR,  OCTAGONAL  PINE  AND  STEEL. 


If  you  are  in  want  of  poles  of  any  kind,  it  would  pay 
you  to  write  for  our  prices,  before  ordering. 

BROWNLEE  &  CO..  -vrer- 


-T^OB- 


Diioi  umm  CO. 

PUSH-BUTTON 


TORRINGTON,  CONN., 


95  CHAMBERS  STREET.  NEW  YORK. 


PAISTE  CHINA  SWITCHES, 

5  and  10  AMP.  CAPACITY, 


FINE  EESIDENOE  INSTALLATIONS, 

To  see  Them  is  To  Like  Them. 

Tinted  lo  match  all  Wall  Papers. 

CHEAP,  ARTISTIC,  HANDSOME. 

5,000  In  Btock  ready  to  ship,  more  on  the  water 
froah  from  Kiiropo. 
AHk  your  euppiy  man  about  thein. 

H.  T.  PAISTE, 

1201  Market  St.,  PHILADELPHIA,  Pa. 
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That  the  Western  Electrician  enjoys  the  distinction 
of  having  been  celected  by  one  of  the  shrewdest 
of  advertisers  as  the  medium  for  carrying  the 
largest  advertisement  ever  placed  In  an  electrical 
iournal.  This  tells  Its  own  story,  and  points 
,   its  own  moral. 


GET  THE  BEST! 


P.«B. 


INSULATING  COMPOUNDS, 
ARMATURE  VARNISH, 
INSULATING  TAPE, 
INSULATING  PAPERS, 
MANUFACTURED  ONLY  BY 


The  Standard  Paint  Co., 

NEW  YORK.  N.Y. 


RALPH  L.  SHAINWALD 

President. 

59  MAIDEN  LANE. 


MOSHER  ARC  LAMP 

rOE  DIKEOT  INOANDESOENT  OIEOUITS. 


-IS     IMDORSEr)      BY      BXFEJRTS.- 


IN  SIMPLIOITY,  Economy,  Brilliarcy,  Steadi- 
ness and  General  Efficiency 

IT    BIAS   3SrO   EQTJJkL. 

It  will  burn  on  a  preeBure  of  from  50  to  Vi5  volls. 
Burns  eingly  or  In  porlee. 

One  Lamp  of  Standard  Candle  Power  uses  4  to  5,  ami  two  in  eeiiesS  to  10 
amperee. 

The  Alio  can  be  huouthned  or  tBNOTHBNED  in  half  a  minutk. 

The  iiKMiHTANofi  can  bo  vakied  to  a  uighku  or  lowbr  voltaqi:  In   nvE 

l^ltNUTKS. 


*^^7"^iaEa.a.3;TTE::D    lOtT   ^'VEia'S*   SSESFiCT. 


S«'ii«l  for  Saiiiplt*  Tiniii]t, 

STATING  SYSTEM  and  VOLTAGE. 


]''or  priceH  and  ptirtlcnlura,  addrene 


Mosher  Arc  Lamp  Co.,  126  Ontario  St.,  Chicago,  111. 
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Chamber  of  Commerce  Plant,  Chicago. 

One  of  the  most  striking  buildings  in  Chica- 
go and  one  that  attracts  the  attention  of  vis- 
itors to  the  western  metropolis  is  the  Chamber 
of  Commerce  on  Washington  and  LaSalle 
streets.  This  handsome  structure  is  thirteen 
stories  high.  When  the  lights  are  turned  on  in 
the  evening  to  illuminate  the  interior  court  it 
presents  a  magnificent  spectacle.  These  lights 
are  arranged  in  clusters  of  seven  all  around  the 
court  on  each  floor  and  only  16  feet  apart. 
There  are  3,400  lights  distributed  about  the 
building.     These  are  supplied  with  current  from 


Municipal  Lighting    Plant. 

The  political  campaign  which  is  now  occupy- 
ing the  attention  of  the  people  of  Chicago 
brings  up  the  question  of  municipal  ownership 
of  electric  plants  and  other  private  interests. 
It  served  to  illustrate,too,the  force  of  the  state- 
ments made  in  these  columns,  that  an  extensive 
city  lighting  plant,  entailing  the  employment  of 
a  large  force  of  men,  would  necessarily  develop 
into  a  political  machine.  The  present  city 
administration  has  been  working  assiduously 
throughout  its  entire  term  to  secure  control  of 
all  public  enterprises  of  this  character.     It  de- 


Richmond  the  city  owns  a  gas  plant,  and  Mayor 
EUyson,  in  his  recent  message,  declares  his  con- 
fidence in  the  utility  of  the  plan.  He  urges 
the  reduction  of  the  price  of  gas,  and  states  that 
the  success  attending  the  gas  experiment  war- 
rants the  immediate  establishment  of  an  electrical 
lighting  plant  by  the  city.  In  Massachusetts 
this  question  was  made  a  subject  of  special  in- 
vestigation by  the  legislative  committee  on 
manufacturing.  A  vast  amount  of  testimony 
was  taken,  and  it  was  finally  decided  to  report 
that  an  enabling  act  ought  to  be  passed  em- 
powering every    municipality  in   the   state    to 


four  Mather  dynamos,  operated    with   two   150- 
horse  power  Corliss  engines. 

The  plant  is  located  in  the  basement  of  the 
building,  and  a  view  of  one-half  of  the  dynamo 
room  is^shown  in  the  accompanying  illustration. 
The  space  available  was  so  limited  that  the  ar- 
rangement of  the  machines  re(|uired  consider- 
able skill.  The  engine  room  is  11,3  feet  long  and 
ii/i  feet  wide.  Two  dynamos  are  driven  by 
each  of  the  engines,  rope  transmission  being 
employed.  The  Link  Belt  Manufacturing  com- 
pany of  Chicago  supplied  the  rope.  The  en- 
gines were  furnished  by  Weisel  iV  Velter,  Mil- 
waukee, anci  the  electrical  equipment  by  the 
Mather  Electric  company.  The  plant  was  in- 
stalled under  the  direction  of  the  Chicago  of- 
fice. 


The  Consumers'  Klectric  I,ii;ht  company  of  New  Orleans 
will  hold  a  meeting  on  April  illh  to  consiJerthc  increase 
of  its  capital  stock  from  $40,000  to  $150,000. 


(■UAMni-:R   OI'   COMMKRCK   I'l.ANT,    CHICACO. 

sired,  by  increasing  the  number  of  dependent 
employes,  to  perpetuate  its  control  of  local 
affairs.  Already  it  is  endeavoring  to  make 
capital  out  of  its  record  on  the  municipal  light- 
ing question.  It  claims  that  if  returned  to 
power  it  will  pursue  the  same  policy  that  it  has 
followed  during  the  last  two  years.  It  is 
earnestly  to  be  hoped  that  it  will  be  rebuked. 
If  the  Chicago  politicians  were  vested  with 
authority  to  assume  control  of  the  commercial 
lighting  of  the  city,  the  people  would  find  that 
the  boasted  economy  of  the  principle  of  munici- 
pal ownership  was  not  to  be  found  in  practice. 
Chicago  is  not  the  only  offender  in  this  line, 
however.  lialtimore  and  Richmond  have  the 
fever,  and  Massachusetts  is,  of  course,  the  hot- 
bed of  the  liellamy  craze.  In  Baltimore 
Mayor  Davidson  favors  the  municipal 
ownership  and  control  of  an  electric  lighting 
plant,  and  urges  the  feasibility  of  the  scheme 
upon   grounds  of   economy  and   progress.     In 


acquire  or   establish  its   own  gas  and   electric 
plants  at  the  pleasure  of  its  citizens. 


Regulating  Telegraph  Tolls. 

The  Michigan  legislature  has  been  consider- 
ing the  question  of  telegraph  tolls  for  some 
time.  Several  bills  have  been  introduced  in 
both  houses  and  have  heen  referred  to  commit- 
tees. A  dispatch  from  Lansing,  Mich.,  says: 
"After  a  hard  light  against  it  by  the  Western 
Union  company  the  house  committee  on  state 
affairs  has  decided  to  favorably  report  a  bill  re- 
ducing telegraph  rates  in  Michigan  from  25  to 
20  cents  for  ten-word  inessages,  and  from  2 
cents  to  I  cent  for  each  subsequent  word." 


The  Monterey,  Cal.,  Electric  Light  and  Development 
company  has  closed  a  contract  with  the  I''diaon  company 
for  a  central  station  plant,  to  supply  Monterey  and  Pacific 
Grove  with  lights.  A  540  light  incandescent  plant  is  to  be 
n  operation  In  forty-five  days. 
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Kingdon  Inductor  Dynamo. 

In  the  accompanying  illustration  is  shown 
an  alternating  current  dynamo,  designed  by  J. 
A.  Kingdon,  London,  Eng.  In  this  machine. 
Figs.  I  and  2,  the  coils,  which  correspond  both 
to  the  armature  coils  and  to  the  field  magnet 
coils  of  an  ordinary  alternating  current  dynamo, 
are  fixed,  while  the  revolving  wheel  carries  a 
number  of  laminated  masses  of  iron  or  inductors, 


magnet  on  the  other  side.  The  inductor  wheel 
thus  acts  as  a  magnetic  commutator,  and  as  it 
rotates  continually  changes  the  polarities  of  the 
secondary  magnets.  Alternating  currents  are 
accordingly  generated  in  the  coils  wound  on  the 
secondary  magnets.  The  polarity  of  the  sec- 
ondary magnets  being  changed  thirty-two  times 
during  each  complete  revolution,  the  number  of 
alternations  per  revolution  is  thirty-two,   being 


which  produce  by  their  motion  magnetic  changes 
in  the  iron  cores  of  the  armature  or  secondary 
coils.  The  magnets  of  the  dynamo  are  built  up  of 
a  number  of  stamped  iron  plates,  each  plate  being 
of  the  shape  shown  in  Fig.  3,  and  having  four 
projecting  core  pieces.  These  plates  are  bolted 
between  two  stout  cast-iron  frames,  which  also 
carry  the  pedestals.  The  machine  is  divided 
horizontally  across  the  center  line  so  that  the 
top  can  be  lifted  off  and  the  wheel  taken  out. 
There  are  thirty-two  magnet  cores  projecting 
from  the  magnet  ring,  and  sixteen  of  these  are 
fitted  with  the  primary  or  exciting  coils,  and  six- 
teen with  the  secondary  coils  in  which  the  alter- 
nating current  is  generated,  primary  and  sec- 
ondary coils  teing  placed  alternately.  In  the 
diagram  the  poles  marked  N  6'7V6'are  primary 
poles,  and  are  magnetized  by  means  of  an  ex- 
citer with  the  polarities  indicated.  The  inter- 
mediate poles  n  s  n  s  are  the  secondary  poles, 
and  have  their  magnetism  constantly  changed 
as  the  inductor  wheel  rotates.  The  number  of 
inductors,  which  consist  of  a  number  of  stamped 
iron  plates  bolted  between  two  steel  disks  car- 
ried on  a  hub  on  the  shaft,  is  sixteen,  half  the 
number  of  the  magnet  cores. 

The  action  of  the  machine  is  as  follows;  In 
the  position  of  the  wheel  shown  in  Fig.  i  the 
secondary  poles  have   the  polarities  indicated. 


FIGS.   I    AND   2.       KINGDON  INDUCTOR   DYNAMO. 

equal  to  twice  the  number  of  the  inductors,  and 
being  quite  independent  of  the  number  of  pri- 
mary or  secondary  coils. 


Hay  Electric  Motor. 

Walter  Hay  of  Chicago  has  devised  an  elec- 
tric motor,  which  is  shown  in  the  accompanying 


the  softest  annealed  iron,  firmly  bolted  to  the 
frame.  Long  bearings  support  the  steel  shaft, 
and  the  brushes  are  held  against  the  commuta- 
tor by  springs  of  peculiar  shape. 


Chicago  Electric  Club. 

The  next  regular  meeting  of  the  Chicago  Elec- 
tric club  will  be  held  at  the  rooms,  103  Adams 
street,  Monday  evening,  April  6th,  at  S  o'clock. 
The  paper  of  the  evening  will  be  on  ''Regulation 
of  Constant  Current  Generators,"  by  Alex,  Dow. 


FIG.    3.      KINGDON   INDUCTOR   DYNAMO. 

The  committee  on  new  quarters  will  present  its 
report  at  this  meeting. 


Varley's  Original  Dynamo. 

I.  P.  Barrett,  chief  of  construction  of  the  de- 
partment of  electricity  of  the  World's  Colum- 
bian Exposition,  has  received  a  communication 
from  S.  Alfred  Varley  of  England,  in  which 
that  gentleman  expresses  a  willingness  to 
come   to   this   country  and  exhibit  his  "original 


VARLEY  S   ORIGINAL   DYNAMO. 


illustration.  It  is  to  be  made  in  sizes  ranging 
from  one-twelfth  to  one-half  horse  power,  and 
is   manufactured   to    supply   the    demand   for 


HAY   ELKCTRIC  MOTOR. 


being  magnetized  by  the  primary  poles  with 
which  they  are  connected  through  the  inductors. 
When  the  inductor  wheel  has  rotated  through 
one  thirty-second  of  a  complete  revolution,  the 
secondary  poles  will  all  have  their  polarities 
changed,  being  now  magnetically  connected 
through  the  inductors,    each  with    the   primary 


small  motors  of  high  efliciency.  The  frame  is 
cast  from  a  special  quality  of  .soft  iron.  The 
armature  is  of  new  design,  and,  in  motors  of 
one-fourth  horse  power,  it  is  encased  at  the 
ends.  This  construction  adds  much  to  the  ap- 
pearance of  the  machine,  and  prevents  injury 
to  the  winding.     The  fields  and  cores  are  of 


self-exciting  dynamo"  at  the  World's  Fair. 
The  electrical  department  has  the  pro- 
position under  advisement.  The  accom- 
panying cut  illustrating  the  machine  is  re- 
produceJ  from  a  photograph  furnished  by 
Mr.  Varley. 


Electric  Railways  for  Express  and    Mail. 

The  advantages  of  the  electric  railway  for 
mail  and  express  service  are  beginning  to  force 
themselves  upon  the  officials  of  the  express 
companies  and  the  government.  Already  this 
service  has  been  established  in  a  western  town 
so  far  as  the  express  is  concerned,  and  the  peo- 
ple of  St.  Louis  want  the  electric  roads  to  get 
the  mail  service.  A  bill  has  been  passed  by  the 
state  legislature  providing  for  an  extension  of 
the  powers  of  street  railway  companies  so  that 
they  may  make  contracts  for  carrying  mail.  At 
present  in  all  large  cities  cumbersome  wagons 
are  employed  to  carry  the  mail  from  one  district 
to  another,  and  much  time  is  lost.  Moreover, 
the  proposed  system  would  effect  a  radical  sav- 
ing. A  gentleman  interested  in  the  subject 
said:  "The  matter,"  said  he,  "has  been  brought 
to  the  attention  of  the  postoflice  authorities  on 
various  occasions,  but  I  do  not  know  the  origin 
of  the  bill.  Kansas  City  is  interested  in  it  as 
well  as  St.  Louis,  and  I  suppose  that  other 
cities  are,  as  well.  The  manner  in  which  we 
propose  to  use  the  street  cars  here  is  similar  to 
the  plan  that  has  been  in  vogue  on  the  steam 
railroads  for  years." 
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Electric  Lighting  at  McViclcer's    Thea- 
ter, Chicago. 
The  opening  of  McVicker's  new  theater,  Chi- 
cago, last  Monday  evening,  was  the  event  of  the 


mington  S:  Sims  engine.  The  armatures 
of  these  dynamos  were  soaked  in  water 
for  thirty-six  hours  during  the  fire  but  were 
afterward  baked  out  and  each  tested  with  a  load 
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FIG.  2.      ELECTRIC   LIGHTING   AT 

season  in  society  and  theatrical  circles.  The 
house  is  handsomely  finished  and  brilliantly  il- 
luminated by  incandescent  lamps.  Special  at- 
tention had  been  given  the  details  of  the  electric 
plant,  and  the  equipment  is  considered  the  most 
complete  that  has  thus  far  been  installed  in  any 
theater  in  Chicago.  Before  the  formal  opening 
of  the  house  there  was  a  test  made  in  the  pres- 
ence of  the  architect  and  a  number  of  managers 
of  Chicago  theaters.  The  trial  proved  thor- 
oughly satisfactory,  and  was  especially  inter- 
esting to  those  engaged  in  theatrical  work  as  it 
showed  the  superiority  of  the  electric  light  for 
securing  stage  effects.  In  the  accompanying 
illustrations  are  shown  the  stage  switch-board 
and  the  dynamo  switch-board. 

In  the  distribution  of  lights  special  care  was 
taken  to  secure  brilliant  effects  without  dazzling 
the  eye.  The  main  ceiling  is  lighted  by  five 
light  clusters  in  the  center  of  each  of  15  panels, 
attached  by  means  of  special  o.xidized  copper 
fixtures  to  the  bottom  of  a  perforated  plaster 
pendant.  The  lights  in  the  balcony  and  gallery 
rails  are  arranged  in  clusters  of  four,  making 
100  lights  in  each  rail.  The  lights  in  the  coves 
under  the  balcony  and  gallery  are  single  lights 
projecting  from  the  center  of  the  decorations. 
In  the  main  foyer  are  two  beautiful  statues  in 
Giecian  attire  of  oxidized  copper  finish  and 
holding  upright  a  spray  of  15  lamps  with 
variegated  colored  shades.  Throughout  the 
entire  plant  there  are  connected  an  equivalent 
of  2,100  16  candle  power  lamps,  1,100  of  which 
are  upon  the  stage,  530  in  the  auditorium  of  the 
theater  and  450  in  the  office  building,  basement 
and  adjoining  rooms.  The  lights  in  the  audito- 
rium with  the  exception  of  30  safety  brackets  are 
wired  upon  the  ordinary  three  wire  system.  All 
stage  lights  v.hich  are  controlled  by  resistance 
boxes — viz.:  the  footlights, borders,  bunch  lights, 
ground  rows,  strips,  etc. — are  wired  upon  a  228 
volt  multiple  series  system. 

The  day  circuit,  which  comprises  the  lights  in 
the  theater  and  office  building  not  subject  to 
tone,  are  wired  upon  a  three  wire  convertible 
system.  The  generating  apparatus  is  the  same 
as  was  formerly  used  for  lighting  the  old  theater 
and  consists  of  two  No.  20  Edison  dynamos 
driven  by  an  .Armington  &:  Sims  engine  and 
one  No.  4  Kdison    dynamo  driven    by  an    .\r- 


M  VICKER  S   THEAIER,    CHICAC.O. 


of  350  amperes  at  117    volts   for   several  hours. 
Instead   of   piping   the  theater  for   gas   to  be 


Chicago  Edison  company's  underground  mains 
on  Madison  street  to  the  dynamo  switch-board. 
At  the  switch-board  this  feeder  connects  to  one 
sideof  a  triple  throw-over  switch  of  5C0  ampere 
capacity.  To  the  opposite  side  of  this  switch 
are  connected  auxiliary  bus  bars  into  which  the 
two  No.  20  dynamos  feed. 

The  main  bus  bars  lead  from  the  center  points 
of  this  switch,  so  that  when  the  blades  of  the 
switch  are  in  contact  with  one  set  of  clips  the 
theater  is  lighted  from  the  isolated  plant  and 
when  thrown  in  contact  with  the  opposite  set  of 
clips  the  theater  is  lighted  from  the  central 
station  mains.  This  change  from  isolated  to 
central  station  lighting  is  effected  by  simply 
throwing  this  switch,  which  takes  less  than  two 
seconds,  and  with  this  arrangement  it  is  utterly 
impossible  to  feed  the  central  station  current 
into  the  isolated  dynamos,  or  vice  versa.  At  the 
left  of  the  board  is  another  smaller  triple  throw- 
over  switch  of  25  ampere  capacity,  which  is  so 
arranged  that  the  day  circuit  may  be  lighted 
either  from  the  No.  4  Edison  dynamo,  the  cen- 
tral station  or  the  No.  20  dynamos.  The  mere 
throwing  of  the  switch  from  one  side  to  the 
other  changes  the  day  circuit  instantaneously 
from  a  two  to  a  three  wire  system,  or  vice  versa. 
All  the  wiring  between  the  dynamos  and  the 
switch-board  is  bare  copper  in  polished  rectan- 
gular section  bar  and  is  supported  by  polished 
cleats  of  special  design,  which  insulate  the 
copper  from  the  woodwork. 

The  resistance  boxes,  nineteen  in  number,  for 
toning  the  lights  in  the  theater,  are  located  in 
two  rooms  especially  designed  for  them,  with 
walls  of  fire-proof  tile  and  brick  in  the  base- 
ment directly  under  the  stage  switch-board. 
These  resistance  boxes  are  of  the  latest  type  of 
fire-proof  regulator  built  in  iron  frames  and  each 
containing  fifty-four  separate  coils. 

The  stage  switch-board  is  situated  at  the  right 
of  the  proscenium  opening  and  is  built  on  an 
angle  of  about  30  degrees,  and  is  eight  feet  in 
length.  At  the  bottom  of  the  switch-board  are 
placed  the  regulator  switches,  which  are  mounted 
on  slate  bases  31x17  inches.    These  switches  are 
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used  in  case  of  a  break-down  of  the  dynamosor  I  of  special  design,  having  fifty  four  segments  so 
engines,  a  three  wire  feeder  was  run  from  the  I  arranged  and  connected    as   to   give   a   perfect 
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graduation  of  the  light  from  full  candle  power 
to  an  almost  imperceptible  glow. 

Above  the  regulator  switches  are  placed  the 
circuit  switches,  12  triple  pole  50  ampere,  i 
triple  pole  125  ampere,  30  double  pole  50  am- 
pere, I  double  pole  250  ampere,  making  a  total 
of  forty-four  switches.  These  switches  are 
of  the  knife  t3'pe  of  special  design  and  are 
mounted  upon  slate  bases.     Although  the  num- 


Especial  attention  was  given  to  the  plan  of 
wiring  arrangements,  minimum  variation  of 
pressure,  centering  of  safety  devices,  ease  of 
operating  stage  apparatus,  and  securing  the 
best  results  in  scenic  effects. 

The  plant  was  installed  by  the  Chicago  Edi- 
son company.  The  entire  installation  was  de- 
signed and  engineered  by  Louis  A.  Ferguson, 
electrical    engineer    of    the    Chicago     Edison 


ber  of  switches  may  appear  large,  the  operator 
will  not  be  called  upon  to  use  them  all  during  the 
progress  of  the  play,  and  the  arrangement  is 
such  as  to  especially  facilitate  the  working  of  the 
lights.  The  upper  row  of  switches  controls  the 
different  circuits  in  the  auditorium,  but  they  are 
never  opened  during  the  play.  The  second  row 
controls  the  footlights  and  borders,  each  of  the 
three  colors  in  the  footlights  and  borders  hav- 
ing a  separate  switch. 

The  two  large  switches  in  the  lower  row  control 
respectively  the  entire  auditorium  and  the  en- 
tire stage,  so  that  if  an  instantaneous  dark 
theater  is  wanted,  it  is  obtained  by  drawing 
these  two  switches.  The  next  four  switches  in 
the  lowest  row  are  main  switches  for  the  colored 
borders.  The  remaining  switches  control  the 
bunch  lights,  ground  rows,  strips,  flies,  stage 
chandelier  and  painters'  bridge.  Each  knife 
switch  on  the  stage  switch-board  opens  all  poles 
of  its  respective  circuit,  and  is  so  placed  in  the 
circuit  as  to  cut  out  the  resistance  box. 

The  large  regulator  switch  at  the  left  hand 
side  controls  the  entire  auditorium,  the  next 
three  the  white,  red,  and  green  footlights  re- 
spectively. The  regulator  switches  for  the  five 
white  borders  come  next,  so  arranged  that  they 
may  be  operated  independently  or  together. 
The  next  four  switches  control  the  two  red, 
two  green,  three  red,  three  green  borders  in 
the  order  named.  The  remaining  three  switches 
control  the  bunch  lights,  ground  rows  and 
strips. 

The  two  small  regulator  switches  seen  at  the 
side  control  two  special  circuits  for  burning  one 
bunch  light  or  one  ground  row.  The  double 
point  switch  above  is  used  for  changing  the 
pressure  on  the  bunch  light  circuit  from  228  to 
114  volts  to  accommodate  special  scenery  wired 
for  the  ordinary  two  wire  system.  The  white 
footlights  are  placed  in  one  row  nearest  the 
audience,  and  are  stationary. 

The  red  and  green  footlights  are  in  one  row  in 
front  of  the  white  footlights.  They  are  at- 
tached by  means  of  brackets  to  an  iron  pipe 
through  which  runs  the  main  wire  feeding 
them.  To  avoid  the  absorption  of  the  white 
lights  by  the  colored  lamps  when  not  in  use  the 
latter  may  be  lowered  to  a  horizontal  position 
by  means  of  a  mechanism  of  bevel  gears,  cable 
and  pulleys  controlled  by  a  handle  at  the  stage 
switch-board. 

The  border  light  reflectors  are  built  in  two 
compartments,  the  upper  containing  the  colored 
lamps  and  the  lower  compartment  the  white 
lamps.  There  is  a  proscenium  strip  containing 
fifteen  lamps  on  either  side  of  the  proscenium 
opening,  also  four  entrance  strips,  each  con- 
taining fifteen  lamps.  There  are  ten  bunch 
lights,  six  of  six  lights  each,  and  four  for  one 
loo-candle  power  lamp  each,  also  six  ground 
rows  of  six  lights  each,  together  with  numerous 
other  special  apparatus  for  the  stage. 


PORTABLE   ELECTRIC   LIGHT   OUTFIT. 

company.  The  work  was  done  by  George 
Owens  under  the  personal  direction  of  J.  H. 
Goehst. 


Portable  Electric  Light  Outfit. 

In  the  accompanying  illustrations  a  portable 
electric  light  plant  is  shown.  It  was  designed 
and  constructed  at  the  Newmarket  Electric 
company's  factory  at  Nurnberg,  Germany,  for 
the  use  of  societies  and  clubs  and  at  public 
festivals,  where  a  permanent  plant  would  be  out 
of  the  question. 

The  construction  of  the  outfit  is  readily  seen 
by  referring  to  the  cuts.  A  heavy  truck  carries  a 
upright  boiler,  a  small  highspeed  Westinghouse 
engine,  whose  capa.'ity  is  12  horse-power,  and 
a  Schukert  flat-ring  dynamo  giving  8  amperes 
at  300  volts  pressure.  The  engine  and  dynamo 
are  orote.ted  from  the  weather  by  a  caboose, 


it  is  expected  it  will  prove  quite  profitable, 
especially  in  connection  with  public  and  pri- 
vate entertainments,  which  are  so  numerous. 
The  cuts  are  reproduced  from  Electrofechnische 
Anzeizer. 


Nuttall  Trolley. 

The  accompanying  cut  illustrates  a  new  trolley 
arm,  adapted  to  all  systems,  and  placed  on  the 
market  by  the  Electric  Railway  Specialty  com- 
pany of  New  York  cit3'.     This  trolley  is  unus- 


NUTTALL   TROLLEY. 


ually  light.  The  arm  is  made  of  wood.  The 
device  is  siniple  and  the  compression  spring  is 
practically  indestructible. 


The  Montreal  Convention. 

Much  interest  is  manifested  in  the  coming 
mid-summer  convention  and  exhibition  of  the 
National  Electric  Light  association  by  the  press 
and  public  of  IVIontreal.  Sir  William.  Dawson, 
principal  of  McGill  university,  has  placed  the 
college  museum  and  library  at  the  disposal  of 
the  delegates  while  they  are  in  the  city.  The 
Montreal  Herald,  in  speaking  of  the  convention, 
says:  "A.  J.  Corriveau  has  received  a  commun- 
ication from  Quebec  and  Levis  stating  that 
those  places  will  be  glad  to  entertain  the  dele- 
gates attending  the  National  Electrical  conven- 
tion in  August  next.  They  are  anxious  to  show 
their  34  mile  water  power  electric  circuit,  which 
is  one  of  the  longest  in  America.  Several  large 
electrical  firms  in  the  states  have  applied  for 
space  in  the  electrical  exhibition,  which  will  be 
open  for  a  week  and  will  be  one  of  the  finest 
ever  seen.     A  fete,  which  will   be   one   of   the 
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the  ceiling  of  which  is  provided  with  means  for 
carrying  six  arc  lamps,  of  1,200  candle  power 
each.  Along  the  sides  of  the  caboose,  neatly 
stored  away  in  sideboards  and  on  shelves,  is 
a  complete  outfit  of  wires,  insulators,  reflectors, 
lamp  carbons  and  all  the  necessary  tools  for 
building  and  maintaining  a  short  temporary  line. 
There    is    a    great   demand   for  the  plant,  and 
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most  novel  things  ever  seen  in  America,  is  to 
be  arranged  for  the  close  of  the  convention. 
Prof.  P.ovey  is  taking  considerable  interest  in 
the  event  and  is  preparing  an  interesting  ex- 
hibit. Canadians  should  take  a  great  deal  of 
interest  in  the  convention,  says  Mr.  Corriveau." 
Steps  are  being  taken  to  form  a  citizens'  recep- 
tion committee. 
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Utilizing  Water  Power  for  Electric  Plants. 

The  question  of  utilizing  the  water  power  of 
the  Niagara  has  directed  general  attention  to  the 
subject  of  transmission  of  power  by  electricity 
and  the  discussion  has  brought  to  light  many 
facts  which  will  be  of  great  significance  in  the 
commercial  world.  In  the  accompanying  illus- 
tration is  shown  a  view  of  the  Bassaseachic  falls, 
which  heretofore  have  never  been  utilized,  but 
which  modern  methods  have  made  available. 
This  cataract  is  in  the  neighborhood  of  the  min- 
ing town  of  Jesus  Maria,  in  the  state  of  Chihua- 
hua, jMexico,and  but  for  its 
remoteness  from  any  of  the 
beaten  paths  of  tourists, 
must  long  since  have  become 
widely  celebrated.  It  is  a 
part  of  the  property  of  the 
Santa  Juliana  Mining  com- 
pany. 

These  falls  are  1,000  feet 
high  and  are  said  to  have  the 
highest  perpendicular  drop 
of  any  waterfall  in  the  world. 
If  there  is  any  exception  it 
is  the  first  leap  of  the  fam- 
ous Vosemite  falls  in  Cali- 
fornia. The  stream  of  which 
Bassaseachic  falls  is  a  part  is 
not  a  large  one,  but  the  body 
of  water  is  sufficient  to  furn- 
ish an  abundant  water 
power,  and  this  power  it  is 
now  proposed  to  utilize,  the 
design  being  to  convey  it 
by  electricity  to  the  town  of 
Jesus  Maria,  some  eight 
miles  distant,  where  the  mine 
is  situated.  Thus  made 
available,  it  is  estimated  that 
the  water  power  will  be  suf- 
ficient not  only  for  the  pro- 
prietary mine,  but  for  all  the 
mines  in  the  neighborhood. 

In  the  proposed  utilization 
of  the  power  of  these  falls, 
by  converting  and  transmit- 
ting it  in  the  form  of  elec- 
tric energy  to  a  point  many 
miles  distant,  and  there  re- 
converting it  into  available 
mechanical  energy,  a  re- 
markable example  is  given 
of  the  revolution  in  indus- 
trial methods.  This  cataract, 
with  its  ample  store  of  power 
only  waiting  to  be  made 
effective,  has  been  wasting 
not  only  its  beauty  but  its 
vast  utility  in  the  seclusion 
of  a  Mexican  wilderness  for 
centuries. 


During  the  past  year  the  whole  of  the  machinery  from 
the  Grosvenor  station  has  been  removed  to  Deptford.  The 
dynamos,  which  were  designed  to  give  10,000  lights  each, 
have  been  found  capable  of  supplying  with  ease  15,000 
lights  each;  consequently,  two  larger  engines  for  working 
these  machines  to  their  full  capacity  have  been  erected  at 
Deptford  during  the  year.  These  dynamos  have  been  put 
into  a  thoroughly  efficient  state,  and  with  this  plant  the 
work  is  now  being  done.  In  addition,  two  larger  engines, 
each  of  1,500  horse-power,  which  had  just  been  erected  at 
the  date  of  my  last  report,  have  been  got  into  efficient  run- 
ning condition,  and  the  necessary  alterations  are  being 
made  to  the  two  larger  dynamos  (each  capable  of  giving 
30, ODD  lights)  that  will  enable  you  to  use  them,  now  that 
your  concentric  mains  are  complete,  at  the  full  pressure  of 


Progress    of    Ferranti's 

Work  at  Deptford. 

England. 

The  following  is  the  sub- 
stance of  a  report  made 
March  3d  by  S.  Z,  De  Fer- 
ranti  to  the  directors  of  the 
London  Electric  Supply  cor- 
poration, limited: 

Since  1  reported  to  you  a  year 
ago  the  engineering  work  of  the 
corporation  has  gone  through  a 
period  of  considerable  activity 
under  my  direction.  The  con- 
centric mains  which  you  have  man- 
ufactured imder  my  patents  have  proved  to  be  a  com- 
plete success.  Four  concentric  trunk  mains  have  now 
been  laid  from  Deptford  to  London,  consisting  in  all  of 
some  25  mile*.  They  are  laid  in  20-foot  lengths,  and 
thus  in  the  above  distance  there  arc  no  less  than 
6,500  joints.  The  work  of  laying  was  of  necessity 
performed  by  unskilled  laborers  who  bad  neither  experience 
nor  training  in  such  work,  and  I  am  glad  to  say  that  on 
first  testing  the  mains  only  some  20  joints  out  of  the  entire 
number  proved  to  be  defective.  These  defective  joints  are 
easily  found  and  rapidly  replaced.  The  mains  have  been 
thoroughly  tested  with  a  pressure  of  17,030  volts,. and  have 
stood  this  test  perfectly,  and  as  you  are  aware  they  are  now 
in  daily  use  at  a  pressure  of  10,000  volts,  the  normal  pres- 
sure of  your  permanent  work.  With  the  sanction  of  the 
Board  of  Trade  earthing  arrangements  have  been  made 
in  connection  with  the  mains  and  other  portions  of  your 
system,  and  the  working  is  so  satisfactory  that  no  disturb- 
ance whatever  is  caused  to  the  telephone  or  telegraph  sys 
tems;  in  fact,  neither  the  postofFice  nor  the  telephone  com 
pany  are  able  to  say  when  your  machinery  is  working. 
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10,000  volts  (for  which  the  machines  were  originally  de- 
signed), instead  of  5,000  volts,  the  pressure  first  used. 
These  machines  will  be  working  at  10,000  volts'  pressure 
within  the  next  three  months,  and  you  will  then  be  in  a 
position  to  generate  current  for  90,000  lights.  It  is  not, 
however,  proposed  to  supply  more  than  two-thirds  of  this 
number  at  the  same  time,  in  order  ihat  a  reserve  of  power 
sufficient  to  meet  the  requirements  of  the  Uoard  of  Trade 
may  be  always  kept  in  hand. 

With  these  two  targe  machines  supplying  your  circuits 
the  first  important  stage  of  jour  undertaking  will  be  com- 
pleted. 

Great  progress  has  also  been  made  toward  the  ne.xt  stage, 
though  this  work  has  not  been  pressed  in  view  of  making 
more  rapid  progress  with  that  of  ihe  first  stage.  Never- 
theless, more  than  three-fourths  of  the  work  of  the  next 
pair  of  dynamos  has  already  been  done  They  will  each  be 
capable  of  supplying  200,000  lights,  but  in  the  first  instance 
it  is  intended  to  supply  engine  power  to  each  dynamo  for 
100,000  lights  only,  and  by  the  end  of  another  year  from 
the  completion  of  what  I  have  called  the  first  stage  of  your 


work,  I  expect  to  be  in  a  position  to  report  the  completion 
of  the  second  stage.  Vou  will  then  be  able  to  supply  290  - 
000  lights,  less  a  proper  reserve.  Sufficient  mains  are 
already  laid  between  Deptford  and  London  to  transmit  the 
curient  which  you  will  then  have  to  dispose  of. 

I  desire  to  call  attention  to  the  fact  that  from  the  com- 
mencement of  your  operations  to  the  present  time,  no  en- 
gineering or  electrical  difficulties  whatever  have  arisen 
which  I  have  not  been  able  to  overcome,  and  at  the  present 
moment  I  know  of  no  weak  point  in  your  system,  and  con- 
sider success  to  be  now  assured. 

It  is  a  matter  of  great  regret  that  a  fire  in  your  temporary 
distributing  station  in  November  last  has  caused  a  loss  of 
the  revenue  which  would  otherwise  have  been  earned,  and 
which,  owing  to  the  extraordinary  severity  and  darkness  of 
the  winter,  would  have  been  more 
than  usually  profitable.  I  am  glad 
to  say  that  this  fire  was  not  due  to 
any  defect  of  principle  in  your  sys- 
tem, and  could  not  have  happened 
had  your  permanent  distributing 
station  been  erected;  but,  as  you 
are  aware,  it  was  an  impossibility 
to  erect  the  permanent  station,  the 
premises  being  occupied  by  the 
machinery  which  was  then  in  course 
of  removal  to  Deptford.  The  fire 
has,  however,  in  some  sense  been 
beneficial,  as  it  has  allowed  the 
permanent  work  to  be  pushed 
forward  to  an  extent  which  could 
not  otherwise  have  been  possible, 
progress  having  been  much  delayed 
by  the  necessity  of  keeping  a  run- 
ning business  going  during  a 
period  of  progressive  changes  in 
the  permanent  system.  The  loss 
occasioned  b}'  the  fire  was  not  seri- 
ous, so  far  as  destruction  of  ap- 
paratus was  concerned,  but  was 
principally  felt  in  decreased  reve- 
nue returns.  The  suspension  of 
supply  enabled  good  progress  to  be 
made  with  the  laying  of  distribut- 
ing mains,  there  being  at  the 
presantiime  some  i3  miles  laid  and 
in  use. 

It  was  important  that  this  work 
should  be  pushed  on,  as  the  right 
to  use  overhead  cables  expires  in 
the  summer  of  this  year,  and  the 
distributing  mains  being  so  well 
advanced,  it  has  been  deemed  wise 
to  discontinue  the  use  of  those 
cables.  Your  customers  are  now 
being  connected  to  the  permanent 
underground  mains  with  the 
utmost  possible  speed. 

A  most  important  work  has  been 
completed  during  the  past  year  in 
erecting  at  Deptford  switching 
gear  which  allows  all  or  any  of  the 
machines  to  be  u=ed  separately  or 
in  combination.  It  has  been  further 
proved  that  the  various  machines 
can  be  worked  together  in  parallel, 
a  matter  of  considerable  importance 
to  successful  working,  as  insuring 
the  maximum  of  efficiency  and 
economy. 

The  corporation  has  secured 
5ites  for  three  additional  distri- 
buiing  stations,  and  the  work  of 
installing  them  with  the  necessary , 
apparatus  is  being  proceeded  with. 
These  stations  will  all  be  in  work 
during  the  present  year,  each  hav- 
ing two  separate  sources  of  supply 
at  10,000  volts  pressure,  which  is 
lowered  at  these  stations  and  distri- 
buted at  2,500  volts,  being  further 
reduced  to  100  volts  before  en- 
tering the  wires  of  the  customer, 
as  in  the  case  of  the  low-press- 
urc  system. 

At  the  time  of  my  last  report 
there  were  many  parts  of  the  sys 
tem  which  were  generally  con- 
sidered doubtful  and  more  or  less 
experimental.  I  refer  more  especi- 
ally to  the  supposed  difficulties 
of  transmitting  current  from  Dept- 
ford to  London.  The  fact  that 
current  of  10,000  volts  pressure 
is  transmitted  every  day  to  Lon- 
don  is.the  most  complete  answer  to  such  doubts. 


Effect  of  Electro-magnetism  on  Watches. 

A  Washington  Sf'!r  reporter  has  been  interviewing  a 
watchmaker  of  that  city  in  relation  to  the  effect  of  electo- 
magnetism  on  watches.  He  was  told  that  imagination 
was  the  principal  factor  in  the  case  of  eleclric  railways. 
"There  is  not  one  watch  in  a  a  million,"  said  the  watch- 
maker, "that  is  affected  by  the  current  on  an  electric  street 
car  line.  Of  course  there  are  plenty  of  cases  where  watches 
have  been  magnetized  by  dynamos  and  other  electric  ma- 
chines, but  I  do  not  believe  that  the  current  of  a  slreel-car 
1  line  can  possibly  affect  a  watch.  Some  watches  yen  cannot 
affect  at  all  by  electricity,  while  others  go  to  pieces, 
as  it  were,  as  soon  as  they  are  brought  within  ten  feet  of  a 
dynamo."  

A  bill  has  been  introduced  in  the  West  Virginia  legisla- 
ture to  allow  the  city  of  Parkersburg  to  generate,  distrib' 
ute,  UEC  and  sell  electricity. 


192 


WESTERN     ELECTRICIAN. 


April  4,  1891 


EVERY  SATURDAY. 


FxrBLioJS-TioEr   offices: 
6  Lakeside  Building,     -     -      CHICAGO 

TelepIioDe  1746. 


W.  A.  KREIDLER, -    -    Editor    and  Pnblisher. 

■    ------    -    ^Associate  Editors. 


J.  B.  O'HARA 
f.  L.  PERRY. 
W.  E.  KEILY, 


Eastern  Office:  534  Temple  CouRXjNEwyoRK. 

W.  H.  Temple,  Manager. 

Trade  Supplied  by  Western  News  Co. 

COPYHIQHT.  —  ^ot  only  the  title,  but  the  entire  contents  of 
each  nnmber  of  the  Western  Electrician  are  copyrighted. 
This  paper  ie  entered  at  the  Chicago  Poatofilce  as  mail  matter  of 
the  second  class. 

SUBSCRTPTION,  In  advance,  postage  prepaid,  $3.00  for  a  fall 
year  of  .W  nnmbere;  in  clubs  of  four  or  more.  ^2.50.  witQ  free 
extra  copy  for  eight  Bubscriptions ;  foreign  countries,  $5.00  a  year ; 
single  copies,  10  cents.  When  change  of  adaress  is  requested,  the 
old  aodress  as  well  as  the  new  ehould  be  ^ven. 

CORRESPONDENCE  relating  to  electricity,  or  any  of  its  prac- 
tical applications,  is  cordially  invited,  and  the  co-operation  of  all 
electrical  thinkers  and  workers  earnestly  desired.  Clear,  con- 
cise, well  written  articles  are  especially  welcome;  and  commani- 
catlODS,  views,  news  iteme,  local  newspaper  clippings,  or  any  in- 
formation likely  to  interest  electricians,  will  be  thankfully 
received  and  cheerfully  acknowledged. 

ADVERTISING.— The  Western  Electricun— ffte  onlt/  gen- 
eral electrical  paper  published  in  the  West — tboronghly 
covers  a  territory  exclusively  its  own.    This  is  a  claim  which  can 

BE    MADE    BY    NO    OTHER    ELECTRICAL    JOURNAL   IN    THE   UNITED 

States.  Electrical  merchants  and  mannfactnrers  desiring  West- 
ern trade  will  appreciate  the  unequaled  value  of  this  journal 
ae  an  advertieine  medium  in  its  special  field.  Advertising  rates 
are.  moderate,  and  will  be  promptly  furnished  on  application. j 

CONTENTS  OF  THIS  NUIWBER. 

PAGF. 

Chamber  Of  Commerce  Plant,  Chicago.     Illustrated 187 

Muoicipal  Light'ng  Plants 187 

Regulating  Telegraph  Tolls 187 

Kingdon  Inductor  Dynamo.     Illustrated i8rf 

Hay  Electric  Motor.     Illustrated 16S 

Varley's  Original  Dynamo.     Illustrated 188 

Electric    Lighting    at    Mc  Vicker's  Theattr,    Chicago.     Illus- 
trated   189,190 

Portable  Electric  Light  Outfit,     Illustrated 190 

The  Montreal  Convention ^^ 190 

Nuttall  Trolley.     Illustrated 190 

Utilizing  Water  Power  for  Electric  Plants.     Illustrated 191 

Progress  of  Ferranti's  Work  at  Deptford  Station lyi 

Editorial 192 

Experiments    with    High    Tension    Currents    at    the   Oerlikon 

Works,  Switzerland.     Illustrated 103 

Wisconsin  Electric  Club 193 

American  Enterprise  Discouraged  in  Englund 193 

Giles  Automatic  Thermostat.    Illustrated 194 

Westinghouse  Automatic  Street  Car  Lightning  Arrester.  ]  llus- 

trated 194 

The  King  Annunciator.     Illustrated 194 

New  Pole  Ratchet.     Illustrated 194 

World's  Fair  Electrical  Exhibits  194,  195 

Electric  Light  Plant  Nearest  the  North  Pole 195 

Cartwright  Rosettes.     Illustrated 195 

Overhead  Switch    or  Electric  Railways.     Illustrated 195 

Ruinous  Competition 195 

Electrical  Building  at  the  World's  Fair 195,  196,  197 

The  Electrical  Association  of  Philadelphia 197 

Light  and  the  Eye  197 

OBPABTJIBM  rs. 

Correspondence  197,  igg 

Electric  Light 198,  199 

Electric  Motor 199 

Electric  Railways 199 

Electric  Mining 199 

New  Incorporations ■  . ...  199 

Telephone  199 

Telegraph 199 

Electrical  Patents 199 

The  announcement  in  the  leading  editorial 
of  the  Western  Electrician  last  week  regard- 
ing the  plans  of  the  proposed  electrical  build- 
ing at  the  World's  Fair  proves  to  have  been 
correct  in  every  particular.  Inquiry  at  the  head- 
quarters of  the  construction  department  of  the 
exposition  elicited  the  information  that  the  plans 
as  described  had  not  only  been  ordered  com- 
pleted, but  that  the  allotment  of  space  for  the 
electrical  building  had  been  approved  by  the 
Hoard  of  Directors  and  the  National  Commis- 
sion. In  order  to  secure  oiificial  information 
upon  this  subject  the  Western  Electrician 
submitted  to  f^hief  Burnham  a  list  of  questions, 
presented  in  another  column.  Mr.  Hurnham 
while  admitting  the  importance  of  the  sub- 
ject and  promising  to  give  it  due  consideration, 
declined  to  mike  a  formal  statement  at  present, 


but  in  conversation  with  a  representative  of  the 
Western  Electrician  admitted  that  the  state- 
ments made  by  this  paper  last  week  were  cor- 
rect in  every  detail.  In  an  interview  published 
in  another  column  Chief  Burnham  admits  that 
the  dimensions  of  the  proposed  electrical  build- 
ing are  only  750  by  350  feet,  that  it  is  proposed 
to  place  a  large  portion  of  the  electrical  e.thibits 
including  heavy  machines  in  other  buildings 
and  that  the  display  of  electric  railway  appa- 
ratus will  be  assigned  to  the  transportation 
building.  These  admissions  fully  justify  the 
position  assumed  by  this  paper  last  week  and 
furnish  sufficient  grounds  for  theeniphatic  pro- 
test made  by  the  Chicago  Electric  club  imme- 
diately following  the  publication  of  our  editorial. 
The  announcement,  moreover,  proved  the 
chief  topic  of  conversation  in  electrical  circles. 
It  was  unanimously  agreed  that  a  great  mistake 
had  been  made  and  that  immediate  action  was  ne- 
cessary. The  Western  Electrician  has  se- 
cured a  number  of  interesting  interviews  with 
prominent  representatives  of  electrical  interests 
in  Chicago,  which  are  presented  in  another  col- 
umn. These  statements  clearly  e.xpress  the 
position  of  the  electrical  people  generally. 

An  e.'camination  of  the  plans  showing  the  ar- 
rangement of  the  buildings  at  Jackson  Park  as 
approved  by  the  directors  and  commission  re- 
veals the  fact  that  the  electrical  building  as  at 
present  situated  cannot  be  materially  enlarged 
and  that  a  change  of  location  of  this  building 
would  necesitate  a  complete  rearrangement  of 
the  entire  plans  for  the  grounds  and  buildings 
as  at  present  prepared.  Moreover,  such  a 
change  could  only  be  made  with  the  approv  al  of 
both  the  directors  and  commissioners.  It  is 
certainly  to  be  regretted  that  the  arrangements 
for  the  Fair  should  have  reached  this  stage  be- 
fore the  discovery  was  made  of  the  inadequacy 
of  the  provisions  for  the  electrical  department. 
Unless  the  plans  are  changed  immediately  and 
a  rearrangement  of  the  buildings  secured,  the 
electrical  people  will  be  obliged  to  content 
themselves  with  an  exhibit  that  will  be  divided 
up  among  several  buildings.  Their  hopes  for  a 
grand  and  imposing  display  of  electrical  appa- 
ratus of- all  kinds  under  one  roof,  showing  the 
marvelous  development  of  the  industry,  will 
hav  e  to  be  dismissed.  It  is  admitted  even  by 
the  Fair  officials  that  the  space  provided  in  the 
electrical  building  is  not  sufficient  to  accom- 
modate the  electrical  interests.  Many  exhibit- 
ors will  be  obliged  to  place  their  apparatus 
wherever  they  can  get  space  in  other  depart- 
ments. This  is  the  outlook  at  present.  Prompt 
action  is  demanded.  It  is  true  that  Chief  Burn- 
ham has  promised  to  give  the  matter  further 
attention,  but  the  representatives  of  electrical 
interests  can  not  rest  with  this  assurance.  They 
are  anxiously  awaiting  some  expression  from 
Chief  Barrett  of  the  department  of  electricity 
to  whom  they  will  look  to  guard  their  interests 
and  whom  they  will  hold  responsible  should  the 
electrical  exhibit  prove  a  failure  in  any  particu- 
lar. It  should  be  mentioned  in  justice  to  Prof. 
Barrett  that  he  has  not  yet  recovered  sufficiently 
to  visit  his  office.  When  he  does  return  to  his 
duties,  however,  the  electrical  people  expect 
him  to  record  his  protest  against  the  present 
arrangement  in  no  uncertain  terms. 


With  possibly  one  exception,  the  Western 
Elecikician  was  the  only  electrical  paper  that 
published  a  correct  copy  of  Prof.  Barrett's  new 
classification  of  the  electrical  exhibits  at  the 
World's  Fair.  The  others  omitted  entirely  the 
class  providing  for  exhibits  of  incandescent 
lighting  systems — (|uite  an    important   part  of 


the  display,  as  every  one  will  admit.  The 
young  men  who  represent  the  Eastern  papers 
should  bear  in  mind  the  fact  that  the  Chicago 
daily  papers  make  gross  blunders  at  times, 
especially  when  discussing  electrical  matters. 


After  a  perusal  of  F"erranti's  last  report  on 
the  Deptford  system  and  also  the  account  of  the 
high  tension  experiments  at  the  Oerlikon 
Works,  Switzerland,  one  can  but  be  impressed 
with  the  idea  that  foreign  electricians  are  mak- 
ing most  vigorous  and  promising  efforts  in  high 
tension  alternating  current  work.  Ferranti 
gives  a  most  encouraging  account  of  his  enter- 
prise at  London,  and  the  Oerlikon  experiments, 
with  current  at  a  pressure  varying  from  30,000 
to  40,000  volts,  serves  .to  remind  us  that  the  art 
of  insulation  has  yet  to  be  learned.  In  connec- 
tion with  the  Oerlikon  tests  the  use  of  oil  as  an 
insulator  should  be  noticed.  The  converters 
and  overhead  lines  were  both  protected  by  oil 
with,  it  is  stated,  the  most  satisfactory  results. 


Some  curious  statements  relative  to  the  de- 
terioration of  incandescent  lamps  are  credit- 
ed to  Dr.  Philip  Atkinson  of  Chicago.  Ac- 
cording to  an  exchange,  the  "Chicago 
oracle"  in  a  recent  lecture  asserted  that  "it 
would  be  economical  to  renew  incandescent 
lamps  at  shorter  intervals  than  the  usual  prac- 
tice," and  the  reason  for  this  was  that  "the  re- 
sistance is  reduced  in  the  lamp  the  longer  it  is 
used,  whereby  the  current  is  increased,  while 
at  the  same  time  its  luminosity  is  decreased." 
Instead  of  devising  means  to  make  the  lamps 
last  longer  than  they  do,  the  problem  most  in 
need  of  solution  is,  according  to  the  doctor, 
"how  often  a  lamp  should  be  renewed,  in  order 
to  secure  the  best  as  well  as  the  most  econom- 
ical results." 

It  is  to  be  hoped  that  the  doctor  was  not  cor- 
rectly reported. 


S.  Z.  DeFerranti's  last  report  on  his  work 
at  Deptford,  England,  is  presented  in  another 
column.  According  to  this  document  the  dis- 
tribution of  alternating  currents  with  a  primary 
pressure  of  10,000  volts  is  now  a  demonstrated 
success.  Four  Ferranti  concentric  mains  hav- 
ing a  total  length  of  about  25  miles,  now  con- 
nect the  London  system  with  Deptford  station. 
These  conductors  have  ihroughout  their  entire 
length  as  many  as  6,5.  o  joints,  and  it  is  stated, 
are  in  daily  service  under  a  pressure  of  10,000 
volts. 

It  is  interesting  in  this  connection  to  note  the 
fact  that  our  English  contemporary,  the  London 
Electrical  Review,  to  whom  we  are  indebted  for 
Mr.  Ferranti's  report,  fails  to  question  the  suc- 
cess of  the  Deptford  enterprise.  The  constant 
reader  of  the  English  electrical  journals  will 
remember  that  it  was  the  London  Elcclrical 
Review  which  all  along  predicted  that  a 
dismal  failure  could  be  the  only  result  of  Mr. 
Ferranti's  labors.  Can  it  be  possible  that  Mr. 
Ferranti  is  succeeding  after  all?  Or,  is  it  possi- 
ble that  there  is  in  preparation  a  last  journalistic 
volley  which  will  tell  that  the  end  has  not  yet 
come  ? 


According  to  the  most  recent  New  York  dis- 
patches that  city  is  to  have  an  underground 
railway  system.  The  existing  elevated  roads  will 
be  granted  permission  to  extend  their  lines  and 
the  New  York  Central  &  Hudson  River  railroad 
company  will  get  a  franchise  to  run  its  subur- 
ban lines  as  far  as  the  Battery.  This  was 
brought  about  by  Mayor  Grant's  rapid  transit 
commission. 

With  this  in  view,  it  is  now  safe  to  say  that 
New  York  will  sometime  have  an  electric  rail- 
way. There  may  be  opposition  to  the  use  of 
electricity  as  a  motive  power,  but  it  can  only 
come  from  or  through  the  agency  of  rival  sys- 
tems. There  will  be  many  schemes  proposed 
for  propelling  the  trains.  Steam  locomotive 
men,  the  exploiters  of  compressed  air  systems 
of  propulsion,  the  cable  men — all  will  now 
prepare  to  push  their  respective  projects,  but 
with  the  great  success  of  London's  under- 
ground electric  road  before  them,  with  its  many 
advantages  as  now  eipiipped,  it  is  not  to  be  sup- 
posed for  an  instant  that  the  New  Yorkers 
would  con.sent  to  the  employment  of  a  mo- 
tive power  other  than  electricity. 
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Experiments  with  High  Tension  Currents 
at  the  Oerlikon  Wortcs.  Switzerland. 

C.  L.  Brown,  manager  of  the  Oerlikon  Works, 
Switzerland,  recently  read  a  paper  for  the  Elec- 
trotechnische  Gesellschaf:  at  Frankfort  on  the 
transmission  of  hi^h  tension  currents.     As  this 


coils  are  cylindrical  in  form  and  the  laminated 
sheet  iron  core  is  square.  The  converter  is  en- 
cased in  an  iron  box  filled  with  oil.  This  case 
covers  the  coils  entirely.  Every  particle  of 
moisture  and  air  that  might  be  left  in  the  insu- 
lation of  the  wire  is  driven  out  by  heating  the 


FIGS    2,  3,  4  AND  5 

paper  was  based  on  extensive  experiments  made 
in  the  Oerlikon  factory,  and  proved  of  considera- 
ble interest  on  the  other  side  of  the  water,  an 
account  of  the  tests  is  given  herewith  for  the 
benefit  of  American  electricians. 

Fig.  I  is  a  diagram  representing  the  experi- 
mental plant;  a  is  an  alternating  current  dy- 
namo with  a  difference  of  potential  of  130  volts, 
^  is  a  fuse  block  for  the  protection  of  the  dyna- 
mo, r  is  a  double  pole  switch  with  fuse  attach- 
ments, (/and  e  represent  respectively  an  am- 
meter and  a  voltmeter,  /  is  a  main  converter, 
receiving  in  its  primary  coil  the  entire  current 
from  the  dynamo.  The  winding  of  the  secon- 
dary coil  of  this  converter  is  300  times  that  of 
the  primary,  producing,  with  due  allowance  for 
loss  of  energy  in  transforming,  a  current  of  over 
30,000  volts.  The  measurement  of  the  e.  m.  f.  of 
this  current  is  made  by  a  Thomson  electrostatic 
voltmeter  ,f.  The  current  from  the  converter  is 
carried  overhead  on  a  pole  line.  The  conduc- 
tors run  out  and  back  again  on  the  same  poles, 
a  distance  of  2I2  miles,  making  the  total  length 
of  the  line  5  miles.  The  wires  terminate  in 
another  converter  i,  by  which  the  e.  m.  f.  is 
again  reduced.  The  current  in  the  tertiary 
wire  can  be  brought  down  as  low  as  50  volts 
and  is  measured  by  the  ammeter  and  voltmeter 
k  and  /.  <?,,  o,„  0-,  are  three  banks  of  lamps  of 
50,  65  and  100  voits,  controlled  by  switches  //,, 
n,  and  n^ 

To  determine  the  influence  of  high  tension 
current  on  telephone  service,  a  double  telephone 
line  was  extended  between  the  outgoing  and  in- 
coming wires  on  the  same  cross  arms.  No  re- 
port, however,  is  made  of  telephone  tests. 

The  greatest  difficulty  in  distributing  current 
at  such  a  high  tension  is  found  in  securing  in- 
sulation of  the  line.  It  is  often  found  that  even  a 
double  petticoat  insulator  will  be  covered  with 
moisture  both  ou'-side  and  inside  by  sudden 
changes  in  the  atmosphere.  To  obtain  the 
most  perfect  insulation  a  new  porcelain  insula- 
tor made  with  a  cavity  inside  filled  with  a 
light  oil.  Fig.  2,  was  used  over  the  entire  line. 
The  result  was  very  satisfactory,  as  in  case  of 
changes  of  temperature  moisture  would  deposit 
itself  on  the  surface  of  the  oil,  not  in  a  contin- 
uous sheet,  but  in  smaller  drops.  These  drops 
gaining  a  certain  weight, would  descend  through 
the  oil  to  the  bottom,  leaving  the  surface  free. 
It  is  stated  that  during  the  whole  term  of  exper- 
iment from  November  to  February  with  the 
converters  exposed  to  every  kind  of  weather, 
carrying  every  day  a  pressure  of  40,000  volts,  no 
trouble  was  experienced  and  no  variation  due  to 
leakage  on  the  line  was  noticed  in  the  meters. 


EXPERIMENTS  WITH   HIGH  TENSION   CURRENTS. 


converter  to  250  degrees.     The  cuts  are  repro- 
duced from  the  Electrotechnische  Zeitschrift. 


Wisconsin  Electric  Club. 

At  the  last  meeting  of  the  Wisconsin  Electric 
club  at  Milwaukee  the  death  of  John  E.  Crotty 

1 


and  ability  in  the  art  and  science  of  his  profession,  has 
suddenly  been  cut  off  by  the  hand  of  death,  and 

Whenas.  We,  the  members  of  the  Wisconsin  Electric 
club,  had  come  to  know  him  as  a  gtniai,  earnest  and 
active  member  of  our  association,  be  it 

Resolved,  That  we  tender  to  his  parents  and  family 
our  heartfelt  sympathy  in  this  their  sad  afHiction,  and 

Resolved,  That  a  copy  of  these  resolutions  be  sent  to 
the  family  of  our  deceased  friend  and  associate. 


American     Enterprise     Discouraged     in 
England. 

According  to  a  London  correspondent  the 
American  electric  call  boxes  for  messenger 
service  created  a  stir  in  the  British  capital  last 
week.  When  the  district  messenger  service 
started  last  year,  Postmaster-General  Raikes 
said  it  could  not  carry  letters  without  using 
penny  stamps.  He  was  inclined  to  sniff  at  the 
service,  anyway,  as  a  silly  American  device, 
which  would  die  a  natural  death  if  let  alone. 
But  when  Mr.  Raikes  discovered  that  the 
American  idea  "caught  on,"  and  that  the  com- 
pany could  not  put  in  call  boxes  fast  enough, 
he  ordered  the  company  to  pay  up  or  stop. 


KIG.   I.      EXPERIMENTS   WITH    HIGH   TENSION   Ct;RRENTS. 


was  announced  and  the  following  committee  on 
resolutions  was  named: 


.6.  7  AND  3.       E.\J'KR[MKSTS    WITH    HIGH   TENSION   CURRENTS, 

Where  the  lines  are  long  and  a  large  number  of  I 


insulators  would  be  employed  it  is  proposed  to 
use  Johnson  iV  Phillips  msulators,  such  as  are 
represented  in  I'igs.  3,  4  and  5. 

Figs.  6,  7  and  »  represent  the  converter.     The 


A.  J.  Rogers,  John  A.  McMannon  and  W. 
H.  Hyde.  The  committee  reported  the  fol- 
lowing resolutions,  which  were  unanimously 
adopted: 

117/, /■'■'t'-,  John  K.  Crotty,  a  young  man  full  of  promise 


The  company  promptly  offered  to  pay  up, 
though  under  the  protest  that  no  such  tax  was 
required  of  them  in  America.  Driven  to  the 
last  resort  Mr.  Raikes  told  the  American  com- 
pany it  could  not  do  business  on  any  terms,  as 
he  intended  to  establish  a  messenger  service  of 
his  own.  When  Mr.  Raikes'  plans  were  pub- 
lished, showing  an  absence  of  call  boxes,  a  row 
was  raised.  Parliament  and  press  protesting 
against  Mr.  Raikes  interfering  with  the  public 
convenience.  Of  course,  while  Mr.  Raikes  has 
the  government  majority  on  his  cide  he  will 
win  in  Parliament,  but  the  messenger  company 
intends  to  carry  the  matter  into  the  courts, 
where  it  feels  confident  of  victory. 


According  to  the  press  dispatches  E.  F.  Brown  has  been 
obliged, on  account  of  the  abandonment  of  the  Lake  Front  as 
part  of  the  World's  Fair  site,  to  give  up  his  plan  of  making 
an  underground  mining  exhibit.  This  will  be  regretted  by 
electrical  people,  as  it  would  have  made  a  place  for  quite 
an  extensive  electrical  display. 
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The  Giles  Automatic  Thiermostat. 

Tiie  accompanying  cuts  illustrate  tlie  Giles 
automatic  thermostat.  Fig.  i  represents  a 
closed  circuit  thermostat,  which  is  adjusted  by 
means  of  a  screw  on  the  right.  It  is  made  to 
adjust  from  70  degrees  to  170  degrees,  and  has 
one-half  inch  movement  in  100  degrees.  Fig. 
2  represents  an  open  circuit  thermostat,  which 
is  adjusted  by  means  of  a  lever  below  the  coil, 
and  has  an  adjustment  of  100  degrees  above 
the  temperature  of  the  room  when  placed  in 
position,  and    has  one-half  inch  movement    in 


FIG.   1.      GILES  AUTOMATIC  THERMOSTAT. 

100  degrees.  These  thermostats  are  being 
placed  in  the  market  by  the  Central  Electric 
company  of  Chicago. 


Westinghouse  Automatic  Street  Car 
Lightning  Arrester. 

The  car  lightning  arrester  illustrated  herewith 
consists  of  two  air  chambers,  A  and  A\  having 
vents,  shown  at  IT  and  H',  through  which  the 
curved  carbon  B,  hinged  at  A',  can  freely  pass, 
swinging  from  O  to  O' .  The  carbon  point  O 
should  be  set  so  that  it  is  separated  from  B, 
when  in  its  normal  position  as  shown  in  the 
figure,  by  one-sixteenth  of  an  inch.  The  dis- 
tance from  O'  to  B  should  likewise  be  one-six- 
teenth of  an  inch,  when  the  curved  carbon  is  in 
the  other  chamber.  i?is  connected  to  C,  and 
O  and  0' to  D.  7^  is  a  lead  fuse,  and  .£ an  in- 
sulating block,  provided  with  a  slot,  through 
which  the  lead  fuse  is  passed.  The  points  C 
and  D  should  be  connected  in  series  with  the 
motor,  and  G  should  be  connected  to  the  ground 
as  shown  in  the  figure.  The  action  of  the  ar- 
rester is  as  follows: 

When  a  discharge  takes  place  it  passes 
through  the  lead  fuse  F  to  one  of  the  carbons, 
0  or  0',  depending  on  the  position  of  B,  then 
across  the  air  space  to  the  curved  carbon  B,  and 
from  there  to  the  ground,  as  shownin  the  figure. 
The  dynamo  current  then  following   causes  an 


tests  made  to  demonstrate  its  promptness  and 
reliability,  carbons  0  and  C  were  so  adjusted 
as  to  touch  carbon  B  in  either  of  its  two  normal 
positions.  A  looo-volt  generator  was  then 
short  circuited  through  the  arrester,  which  re- 
sulted in  the  circuit  being  several  times  auto- 
matically opened  and  closed  in  one  second  with- 
out injury  to  either  dynamo  or  arrester.  The 
device  is  introduced  by  the  Westinghouse  Elec- 
tric &  Manufacturing  company. 


The  King  Annunciator. 

In  the  accompanying  cut  is  shown  the  King 
annunciator.  The  device  is  simple  in  con- 
struction and  compact.  These  annunciators 
are  handsomely  finished  in  oak  and  walnut 
frames  with  glass  fronts,  and  are  made  with  four 
to  eight  calls.  They  are  placed  on  the  market 
by  the  Partrick  &  Carter  company,  Philadelphia. 


New  Pole   Ratchet. 

The  novelty  of  the  pole  ratchet  herewith  illus- 
trated is  more  in  its  application  than  in  itself. 
The  ratchet  is  -well  made  and  shows  a  decided 
advance  in  point  of  finish.  Its  weight  is  less 
than  in  ordinary  practice,  but  this  advantage, 
it  is  claimed,  does  not  sacrifice  the  strength  of 


World's  Fair  Electrical   Exhibits. 

Two  years  and  over  must  elapse  before  the 
World's  Fair  will  be  thrown  open  to  the  public, 
and  yet  hundreds  of  applications  and  inquiries 
for  space  have  already  been  received  by  the 
electrical  department.  This  fact  is  significant 
as  giving  an  idea  of  the  magnitude  of  the  com- 
ing display,  which  is  sure  to  surpass  any  ex- 
hibition of  the  kind  ever  given.  'The  prospect- 
ive exhibitors  who  have  signified  their  intention 
of  contributing  to  the  success  of  this  depart- 
ment of  the  exposition  have  expressed  a  desire 
for  floor  space  in  amounts  ranging   all  the  way 


THE    KING     ANNUNCIATOR. 

the  device.     The    latch,   as   will   be   observed, 
engages  both  sides  of  the  reel 

The  ratchet  is  so    designed  that  it   may  be 
used  in  the  old  way,  as  shown  at  the  left  in  the 


FIG.  2.  GILES  AUTOMATIC  THERMOSTAT. 

from  100  to  10,000  square  feet.  And  this  is 
only  a  beginning  on  the  American  exhibits 
alone!  From  these  facts  it  will  readily  be  seen 
that  the  space  in  the  proposed  electrical 
building  will  be  totally  inadequate  to  the  de- 
mands made  upon  it.  The  display  will  be  a 
great  one,  and  it  will  take  a  larger  amount  of 
room  than  is  at  present  provided. 

Following  is  a  complete  list  of  the  electrical 
inventors,  manufacturers  and  dealers  who  have 
already  expressed  their  intention  of  exhibiting 
at  the  exposition: 

Elgin  Telephone  company,  Elgin,  111.:  Electric  Mer- 
chandise company,  Chicago;  Electrical  Supply  company, 
Chicago;  Fort  Wayne  Electric  company.  Fort  Wayne.  Ind. ; 
Fletcher  &  Fletcher  Electiic  company,  Cleveland,  O. ; 
Gamewell  Fire  Alarm  Telegraph  company.  New  York; 
Globe  Carbon  company,  Cleveland,  O.;  National  Tele- 
phone Manufacturing  company,  Boston:  C.  Mclntire  com- 
pany, Newark,  N.  J.;  James  H.  Mason,  Brooklyn;  Na- 
tional Electric  Manufacturing  company,  Eau  Claire,  Wis.; 
Nowotny  Electric  company,  Cincinnati,  O. ;  Frederick 
Pearce,  New  A'ork;  Fatten  Motor  Manufacturing  com- 
pany, Chicago:  Rockford  Electric  company,  Rockford, 
111.;  Rose  Electric  Light  Supply  company,  St.  Louis,  Mo.; 
Standard  Electric  Time  company.  New  Haven,  Conn  ; 
Writing  Telegraph  company,  New  York;  Frank  C.  Per- 
kins, Ithaca,  N.  Y.;  James  W.  Queen  &  Co.,  Phila- 
delphia; Ries  Electric  Traction  i^  Brake  company,  Balti- 
more; Simple-x  Electrical  company,  Boston;  Sperry  Elec- 
tric company,  Chicago:  Thomson-Houston  Carbon  com- 
pany, Fremont,  O  ;  Trop'cal  American  Telephone  com- 
pany, Boston;  Thomson  Electric  Welding  company,  Bos- 
ton; Thomson-Houston  Electric  company  Boston ;  Viaduct 
Manufacturing    company,    Baltimore;    Western     Electric 
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re  Cfouiint 
WESTINGHOUSE   LIOHTNING  ARRESTER. 

arc  to  be  established  between  the  carbon  B  and 
O  or  0'.  The  heat  generated  by  this  arc  ex- 
pands the  air  in  its  respective  chamber,  increas- 
ing the  air  pressure  therein,  and  causes  carbons 
J5  to  be  instantly  blown  from  one  chamber  to 
the  other.  This  ruptures  the  arc  and  adjusts 
the  arrester  for  the  next  discharge. 

In  the  tests  upon  this  arrester  5oo-volt  and 
looo-voIt  generators  have  been  repeatedly  short 
circuited  through  it.  In  every  case  the  circuit 
has  been  instantly  broken  without  injury  to  the 
dynamo,  and  the  arrester  has  as  quickly  set  it- 
self in  readiness  for  future  use.     In  one  of  the 
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NEW    I'Ol.E    RATCHET. 


cut,  passing  a  bolt  through  the  pole  and  fasten- 
ing with  washer  and  nut.  It  is  also  suggested 
that  there  are  advantages  in  the  method,  shown 
at  the  right,  in  which  the  span  wire  is  passed 
through  the  pole.  In  this  way  the  use  of  a  bolt 
is  obviated.  The  device  is  placed  on  the  mar- 
ket by  the  Electrical  Supply  company  of  Chi- 
cago. 


The  St.  Louis  city  council  has  under  considiiration  a 
bill  providing  for  the  operation  of  all  electric  wires  under- 
ground. It  has  been  favorably  reported  by  the  com- 
mitlee. 


company.  Chicago;  Westins^house  Electric  iS;  Manufactur- 
ing company,  riltsburg,  Pa.;  J.  Lang  &  Co.,  Chicago; 
Lowth  Stetho  Telephone  company,  Chicago;  Illinois  Elec- 
tric Material  company,  Chicago;  Interior  Conduit  Insu- 
lation company,  Chicago;  Jones  Hros.  Electric  company, 
Cincinnati,  O. ;  Jenney  Electric  Motor  company,  Indian- 
apolis, Ind.;  Hall  Signal  company.  New  York;  Elmer  A. 
Sperry  company,  Chicago;  Accumulator  company.  New 
York;  Ball  E'ectric  Light  company.  New  ^'ork;  J.  H. 
Bunnell  iv:  Co.,  New  \'ork;  Force  Bain,  Chicago;  E. 
Berliner,  Washington,  D.  C. ;  M.  C.  Bullock  Manufactur- 
ing company,  Chicago;  Belding  Motor  &  Manufacturing 
company,  Chicago;  R  T.  Brooks,  New  York;  American 
Machine  Telegraph  company,  New  \'ork;  Ciark  Electric 
company,  New  York;  Detroit  Mo'.or  company,  Detroit, 
Mich.;    Cleveland    Electrical    Manufacturing     company, 
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Cleveland,  O. ;  Consolidated  Temperature  Controlling  com- 
pany. Minneapolis.  j\[inn. ;  C.  &  C.  Electric  Motor  com- 
pany, New  York:  Commercial  Electric  company,  Detroit, 
ilich. ;  Central  Electric  company,  Chicago;  Eureka  Elec- 
tric company.  New  York;  Eddy  Electric  ]\lanufacturing 
company.  Windsor,  Conn.;  Eco  Magneto  Clock  company, 
Boston;  Elektron  Manufacturing  company,  Brooklyn. 

In  addition  the  department  has  received 
many  other  proposals  from  inventors  and 
others  who  have  developed  schemes  that  they 
think  will  enhance  the  attractions  of  the  fair 
and  likewise  redound  to  the  credit  of  the 
originators. 

Dr.  G.    P.    Hachenberg    of    Austin,    Texas, 


CARTWRIGHT    PORCELAIN    ROSETTES. 

whose  system  of  "musical  telegraphy"  was  de- 
scribed in  the  last  issue  of  the  Wf.stern  Elec- 
trician, has  written  a  letter  giving  more  of  the 
details  of  his  scheme.  He  says:  "The  desider- 
atum in  electro  music  is  not  to  produce  an 
ephemeral  novelty,  but  the  highest  order  of 
music.  An  individual  note  has  its  defects,  and 
will  only  render  its  purity  in  synchronous  action 
with  other  notes  that  are  in  accord  with  it.  This 
is  a  fixed  law  in  harmony.  What  we  expect  to 
gain  by  our  invention  is  to  secure  an  expression 
through  a  combination  of  notes,  under  the  pre- 
cision of 'time' which  no  human  manipulation 
alone  can  effect.  Music  transmitted  by  any 
telephonic  process  will  never  prove  a  suc- 
cess unless  associated  as  an  adjunct  with 
such  electro  dynamics  as  we  have  to  propose. 
In  our  arrangement  let  there  be  a  '  tele- 
phonic,' tubular  or  metallic  connection  be- 
tween the  sounding  boards  of  the  ten  pianos. 
Of  course  the  connection  has  to  be  diaphragm- 
atic. Such  a  connection  will  bring  all  the  in- 
struments in  synchronous  vibration,  if  any  one  is 
brought  into  action;  for  not  a  note  will  be  struck 
but  its  life  will  be  manifested  simultaneously  in 
every  instrument — not  only  the  same  note,  but 
those,  in  accord  with  it.  This  is  not  brought 
about  by  electrical  means,  but  by  that  kind  of 
vibratory  affinity  between  sounds  that  all  piano 
tuners  are  familiar  with." 

Edward  .-V.  Hyde  of  Kenosha,  Wis.,  has  in- 
vented a  gun  in  which  the  projectiles  are  fired 
by  electricity.  No  gunpowder  or  other  explos- 
ive is  used,  and  the  inventor  claims  that  the 
guns  can  be  made  of  wood  or  paper  and  yet  be 
effective  at  long  range.  He  wants  to  display 
his  novel  ordnance  in  the  electrical  depart- 
ment of  the  World's  Fair. 

Prof.  Barrett  is  overrun  with  letters  of  ap- 
plication from  men  who  would  like  to  be  ap- 
pointed as  assistant  electricians  in  his  depart- 
ment. They  come  from  all  parts  of  the  United 
States  and  other  countries,  and  some  have  been 
received  from  New  Zealand  and  New  South 
Wales. 

Secretary  Hornsby  is  endeavoring  to  secure 
copies  of  all  the  electrical  journals  of  the  world 
for  the  office  of  the  electrical  department.  His 
idea  is  to  keep  the  papers  on  file  in  the  office. 
At  the  exposition  the  bound  volumes  of  these 
periodicals  will  form  part  of  the  exhibit  of 
electrical  literature,  and  after  the  fair  closes 
they  will  naturally  form  a  portion  of  the  rec- 
ords. 


Electric  Light  Plant  Nearest  the  North 
Pole. 

On  the  northern  coast  of  Norway,  under  lati- 
tude 70.5  degrees,  is  situated  the  little  town  of 
Hammerfest.  Every  year  for  months  the  sun 
disappears  entirely  and  there  is  perpetual  night, 
only  lighted  once  in  a  while  by  a  beautiful 
aurora  borealis.  The  town  of  Hammerfest 
has  just  installed  an  electric  light  plant.  'I'he 
International  Thomson- Houston  Electric  com- 
pany furnished  the  apparatus  and  superintended 
the  installation. 

There   are   two  dynamos   driven    by    water- 


power  outside  the  town.  One  dynamo  fur- 
nishes current  for  12  arc  lamps  for  street  light- 
ing. An  alternating  dynamo  of  35  amperes  and 
1,000  volt  capacity  supplies  private  customers 
with  incandescent  lights  on  the  transformer 
system. 

This  central  station  plant  operates  probably 
under  the  most  economical  conditions,  as  dur- 
ing the  winter  months  it  must  be  kept  running 
continually  under  full  load. 


Cartwright  Rosettes. 

In  the  accompanying  cuts  are  illustrated 
two  patterns  of  rosette  placed  on  the  market, 
by  the  E.  S.  Greeley  &  Co.  In  the  plain  pat- 
tern Cartwright  porcelain  rosette  and  the  orna- 
mental pattern,  the  brass  connectors  to  which 
the  wires  are  fastened  have  a  slight  projection 
from  the  base  underneath  the  overhanging 
screw-head,  opposite  the  point  where  the  wire 
rests  when  it  is  clamped.  The  object  of  this 
projection  is  to  prevent  undue  torsion  of  the 
screw  when  it  is  turned  firmly  down  to  clamp 
the  wire.  When  there  is  no  such  support  there 
is  a  tendency  to  throw  the  screw-head  out  of 
plumb  and  damage  the  connection,  whereas 
when  the  screw-head  is  equally  supported  on 
both  sides,  on  one  by  the  wire  itself  and  on  the 
other  by  the  projection,  better  results,  it  is 
claimed,  are  obtained. 

In  the  Cartwright  waterproof  cut-out  this 
feature  in  the  connector  is  not  only  present,  but 
special  stress  is  laid  upon  the  fact  that  there 
are  no  screw-holes  or  metallic  connections  of 
any  kind  leading  from  the  inside  of  this  cut-out, 
that  might  form  contact  with  a  damp  ceiling. 


Overhead   Switch    for  Electric  Railway. 

A    new   overhead    electric  railway  switch    is 
shown  in  the  accompanying  illustration.      This 


0\ERHEAn    SWITCH    FOR    ELECTRIC    RAILWAYS 

device  is  the  invention  of  W.  H.  S.  Wright.  It 
will  be  noticed,  by  referring  to  the  cut,  that  the 
switch  is  supplied  with  a  flange  on  either  side 
and  a  slot  running  parallel  with  the  llange.  The 
operation  of  the  switch  is  as  follows:  When  the 
trolley  wheel  strikes  the  switch,  the  flanges  on 
the  wheel  run  into  one  or  the  other  of  the 
grooves  corresponding  to  the  direction  the  car 
is  taking  on  the  ground  switch,  thus  following 
the  overhead  wire  without  any  attention  from 
conductor  or  motor  man. 

Three  clamps  on  the  back  of  the  switch  con- 
nect it  to  the  trolley  wire.  The  center  clamp  is 
elongated  and  has  a  hole  in  either  end  for  the 
suspension  wire  and  head  guys.  These  switches 
are  constructed  of  brass  and  are  made  for  right 
and  left  turnouts  and  also  for  Vs.  They  are 
milled  to  fit  any  size  trolley  wire.  The  Knapp 
Electrical  Worjjs  has  the  right  to  manufacture 
the  device. 

Ruinous  Competition. 

The  electric  light  companies  of  W'aco,  Tex., 
are  engaged  in  a  rate  cutting  war  that  cannot 
fail  to  end  disastrously,  if  the  reports  from  that 
city  be  correct.  The  city  is  furnished  with 
thirty-three  arc  electric  lights  at  $12.50  per 
light  per  month  by  a  corporation  called  the 
Waco  Gas  company,  which  also  owns  an  elec- 
tric light  plant.  The  city  advertised  for  bids 
for  furnishing  fifty  additional  arc  lights  for  the 
streets  to  run  all  night.  A  new  company,  called 
the  Waco  Electric  Railway  Light  company, 
put  in  a  bid  of  $11  per  month  per  light,  which 
was  $1.50  under  the  price  the  gas  company  gets 
for  the  existing  thirty-three  lights.  'VVhen  the 
bid  of  the  old  company,  the  Waco  Gas  com- 
pany, was  opened  there  was  a  sensation.  That 
company  offered  the  fifty  additional  arc  lights 
at  90  cents  each  per  month.  The  award  was 
made  to  the  old  company,  with  the  condition 
attached  that  it  give  bond  in  the  sum  of  $5,000 
for  the  faithful  fulfillment  of  the  contract.  The 
bond  has  been  filed,  but  the  new  company  is 
going  on  building  its  plant,  hoping  to  capture 
the  private  patronage  for  incandescent  lights. 


An  electric  railroad  from  Tryon  City  to  Aslieville,  N,  C, 
will  be  built. 


Electrical  Building  at  the  World's  Fair. 

The  statement  made  by  the  Westers  Elec- 
trician last  week  to  the  effect  that  there  was 
every  reason  to  believe  that  the  construction 
department  of  the  World's  Columbian  Exposi- 
tion intended  to  proceed  with  the  erection  of 
the  proposed  electrical  building  at  the  World's 
Fair  excited  much  interest  in  electrical  circles. 
The  decision  of  the  construction  department  to 
ignore  the  suggestions  of  the  representatives 
of  the  electrical  interests  and  disregard  their 
protest  against  the  adoption  of  the  original 
plans  was  received  with  marked  disapproval. 
It  was  generally  agreed  that  to  proceed  in  this 
manner  would  certainly  antagonize  the  elec- 
trical interests  and  this,  of  cour.'e,  would  insure 
the  failure  of  the  grand  project  which  theentire 
electrical  fraternity  has  been  so  confidently  ex- 
pecting since  the  location  of  the  fair  was  deter- 
mined. 

It  was  hoped  when  the  question  of  dividing 
the  exhibit  and  placing  part  on  the  Lake  Front 
and  the  remainder  at  Jackson  Park  was  aban- 
doned that  the  directors  realized  the  importance 
of  having  the  entire  electrical  exhibition  in  one 
building.  The  determined  opposition  to  the 
Lake  Front  project  does  not  seem  to  have  im- 
pressed the  construction  department  with  a 
realization  of  the  storm  it  is  inviting  by  advo- 
cating a  divided  electrical  display. 

In  order  to  secure  an  official  announcement 
on  this  subject,  the  Western  Electrician  ad- 
dressed a  communication  to  Chief  Burnham  of 
the  construction  department,  submitting  the 
following  questions: 

Is  it  not  true  that  the  plans  for  the  proposed  electrical 
building  provide  for  a  structure  only  350x750  feet  ? 

Is  it  not  the  intention  to  complete  the  plans  for  this 
building  according  to  the  present  dimensions;  and.  so  far 
as  your  office  is  concerned,  are  not  these  plans  considered 
final  ? 

Is  it  not  true  that  the  location  of  the  proposed  build- 
ing is  such  that,  in  case  more  room  will  be  required  than 
is  now  provided  for,  it  would  be  inconvenient, if  not  im- 
possible, to  enlarge  the  proposed  building? 

Is  it  not  your   intention  to   provide  for  the   placing 
of  a  large  number  of  the  heavier  e.\hibits  in  other  build- 
ings ? 
What  are  those  exhibits  and  in  whit  bjiidings  do  you 
propose  to  dispose  of  them  ? 

In  case  the  present  plans  are  rejected  or  prove  to  pro- 
vide too  little  space,  how  long  would  it  be  before  new 
plans  could  be  prepared  ? 

If  a  change  in  your  plans  as  at  present  diawn  should 
prove  to  be  necessary,  would  it  not  be  a  great  saving  of 
time  to  change  them  immediately  rather  than  to  complete 
them  on  the  present  basis,  and,  after  completion,  change 
them  ? 

Is  J.  P.  Barrett,  Chief  of  the  Bureau  of  Electricity,  fully 
acquainted  with  your  plans  for  the  proposed  electrical 
building  and  for  the  disposition  of  the  electrical  exhibits, 
and  have  these  ]>lans  received  his  approval  ? 

Of  course  you  are  aware  that  at  the  Paris  Electrical  Ex- 
position in  iSSi,  ten   years   ago,  the   Palais  de  I'lndustrie, 
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810  feet  long  and  350  feet  wide,  with  a  gallery  75  feet 
deep  extending  all  around  the  building,  was  completely 
filled  with  electrical  exhibits.  It  is  true  that  the  power 
plant  for  tlriving  the  electrical  machinery  was  included  in 
this  building,  and  we  know  that  your  plans  provide  space 
for  the  power  plant  oiitsi<le  of  the  building.  Still,  there 
have  been  ten  years  of  most  wonderful  advancement  since 
that  time,  and  the  Palais  de  I'fndustrie  was  larger  than  the 
electrical    building  at    Jackson    Park  is  planned    to   be. 
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Moreover,  there  were  only  two  motors  used  in  the  Palais  de 
I'Industrie,  and  the  power  plant  was  verj'  small.  If  we 
take  into  coasid^ration  the  advancemsat  in  electrical  in- 
dustries since  iSSr,  and  the  probable  progress  in  this 
tield  for  the  next  two  years,  and  also  remember  that  in 
the  United  Stales  in  iSSt  there  was  probably  not  more 
than  !|l[,ooD.ooo  inve5ted  in  electric  lighting,  while  to-day 
the  lowest  estimate  places  the  investment  m  central  light- 
ing stations  alone  at  !^I50. 000,000,  and  the  to:al  amount  of 
moaey  invested  in  operating  electrical  apparatus  at  proba- 
bly $500,003,000,  do  you  not  think  that  the  building 
which  is  proposed  for  Jackson  Park  is  ridiculously  small  ? 

Chief  Burnham,  in  a  communication  to  the 
Western  Electrici.\n,  aclcnowledged  the  im- 
portance of  the  subject  under  consideration  and 
promised  to  give  the  matter  his  most  careful 
consideration.  In  conversation  with  a  repre- 
sentative of  the  Western  Electrician  he 
said  that  it  was  true  that  the  dimensions  of 
the  proposed  electrical  building  would  be  only 
350x750  feet.  Producing  a  blue  print  showing 
the  location  of  the  buildings  at  Jackson  Park, 
Chief  Burnham  pointed  out  that  it  would  be 
necessary  to  change  the  entire  plans  if  another 
site  for  the  electrical  building  should  be 
selected.  The  enlargement  of  the  proposed 
building  as  at  present  planned  is  out  of  the 
question.  It  is  proposed  to  place  this  structure 
in  a  proTiinent  position  near  the  main  entrance 
and  facing  ihe  administration  building.  It 
would  have  every  advantage  if  it  provided 
for  ample  floor  space,  but  this  most  important 
feature  is  wanting.  Mr.  Burnham  admitted 
that  it  was  the  intention  of  the  department  to 
provide  for  the  display  of  electric  railway 
apparatus  in  the  Transportation  building,  and 
that  much  of  the  heavier  exhibits  would  be 
placed  in  Machinery  hall.  For  instance, 
the  generating  plant  from  which  current  will 
be  supplied  for  the  operation  of  electrical 
apparatus  in  the  electrical  building,  and  also  for 
lighting  the  structure. 

It  appears,  according  to  Mr.  Burnham's 
statement,  that  the  plans  for  the  allotment  of 
space  for  the  several  buildings  were  approved 
by  the  directors  and  national  commissioners  in 
October  last,  and  that  any  change  in  the  plans 
will  require  the  approvalof  both  the  directors 
and  commissioners.  From  this  it  would  appear 
that  the  space  at  present  allotted  the  electrical 
building  is  less  than  was  proposed  when  it  was 
intended  to  hold  an  exhibit  at  the  Lake  Front. 
Therefore  the  electrical  interests  are  doubly 
justified  in  protesting  against  the  inadequacy 
of  the  present  provisions,  as  they  are  less  than 
was  originally  intended.  It  was  further  ad- 
mitted that  a  change  in  the  plans  could  only  be 
made  at  a  sacrifice  of  the  artistic  appearance  of 
the  buildings  and  grounds. 

Concerning  the  comparison  between  the  pro- 
posed exhibit  and  the  electrical  exhibition  of 
1881  at  Paris,  Mr.  Burnham  said:  "I  think  the 
only  objection  the  electrical  interests  can  make 
is  on  the  division  of  the  exhibits.  You  will 
find  that  they  will  have  all  the  space  required 
for  a  display  of  apparatus,  but  it  must  neces- 
sarily be  divided.  This  was  decided  by  the 
classification  of  exhibits.which  was  approved  by 
bDth  boards,  national  and  local,  and  all  that 
remained  for  us  to  do,  was  to  follow  the  lines 
indicated  in  the  classification.  It  is  not  the 
electrical  interests  alone  which  want  more 
space;  every  department  is  calling  for  larger 
buildings.  If  all  these  demands  were  granted 
We  would  have  to  double  up  the  space." 

Mr.  Burnham  stated  that  an  electric  railway 
2,700  feet  long  would  be  constructed  inside  the 
"loop"  and  around  the  "machinery  annex." 
This  is  a  circular  building  and  so  situated  that 
it  will  bring  the  electric  cars  under  the  observa- 
tion of  every  visitor  to  the  grounds. 

Charles  H.  Wilmerding,  secretary  and  treas- 
urer of  the  Chicago  Arc  l.ight  &  Power  com- 
pany, in  conversation  with  a  representative  of 
the  Wesi  KRN  Electrician,  said:  "1  have  no 
hesitation  in  expressing  my  belief  that  the  build- 
ing as  at  present  planned  is  altogether  too 
small  for  the  electrical  display.  .A  number  of 
us  called  on  Mr.  Hurnham  a  short  time  ago  to 
inspect  the  plans.  If  1  remember  rightly  the 
drawings  called  for  a  building  675  feet  long  and 
350  feet  wide.  Of  course,  that  would  iriake  a 
large  structure,  but  it  would  not  be  large 
enough,  as  we  thought  at  the  time.  A  day  or 
two  after  that  we  sent  out  a  number  of  inquir- 
ies to  prospective  exhibitors  to  get  an  approx- 


imate idea  of  the  space  that  would  be  required. 
From  the  replies  that  we  received  we  readily 
perceived  that  the  floor  space  in  the  building 
would  be  totally  inadequate.  If  the  building 
is  erected  after  the  original  drawings,  this  will 
result  in  crowding  many  of  the  exhibits  in  other 
buildings,  which  will  detract  from  the  general 
effect  of  the  display  and  be  undesirable  in  many 
ways.  I  do  not  think  that  the  building  will  be 
large  enough  for  the  American  exhibits  alone  at 
the  present  moment,  to  say  nothing  of  the 
showing  that  will  be  made  by  the  electrical  inter- 
ests of  the  world  two  years  hence,  when,  of 
course,  electrical  development  will  be  much 
greater.  Wh)',  I  understand  that  in  expositions 
of  former  years  more  space  was  devoted  to 
electricity  than  it  is  proposed  to  provide  at  the 
World's  Columbian  Exposition.  Apparently 
those  in  charge  of  the  affair  do  not  realize  the 
rapid  progress  that  has  been  made.  But  the 
gentlemen  in  charge  of  the  construction  depart- 
ment are  responsible  for  the  provision  made  for 
the  display,  and  they  must  bear  the  praise  or 
blame  for  the  result.  I  do  not  wish  to  appear  in 
the  light  of  criticizing  them;  I  simply  express 
my  individual  belief." 

Mr.  Wilmerding  further  said  that  he  was  in 
favor  of  a  surface  out-door  road  for  the  display 
of  electric  railway  systems.  He  thought  that 
probably  the  intermural  transportation  line 
could  be  utilized  for  that  purpose. 

Lieut.  F.  B.  Badt,  who  is  chairman  of  the  com- 
mittee appointed  by  the  Chicago  Electric  club 
to  collect  statistics  relating  to  the  space  occu- 
pied by  electrical  exhibitions,  has  gathered 
much  valuable  information  on  the  subject.  He 
is  satisfied  that  the  floor  space  of  the  proposed 
electrical  building  of  the  World's  Columbian 
Exposition  is  not  sutificient,  and  he  bases  his 
assertion  on  the  statement  that  the  building  is 
to  cover  a  floor  space  of  675  by  350  feet,  or 
236,250  square  feet. 

When  asked  to  tell  something  about  the  di- 
mensions of  the  space  accorded  electrical  exhi- 
bitions of  former  years,  Lieutenant  Badt  said: 

"The  Paris  electrical  exposition  of  i88i  was 
held  in  the  Palais  de  I'Industrie.  This  building 
is  Sic  feet  long  and  354  feet  deep.  It  has  a 
gallery  extending  all  around  the  building,  about 
75  feet  deep.  It  was  completely  filled  with 
electrical  exhibits  in  i88i,andthe  French  paper 
La  Nature  says:  'In  1881  the  building  was  too 
large  for  a  Universal  Exhibition,  but  to-day  we 
find  it  too  small  for  an  electrical  exhibition. 
The  objects  of  the  exhibits  are  all  modern  in- 
ventions, which  were  absolutely  unknown  only 
a  few  years  ago.'  Assuming  the  floor  space 
covered  by  the  electrical  exhibits  in  round  fig- 
ures at  520,000  square  feet,  the  floor  space  of 
the  electricity  building  for  the  World's  Colum- 
bian Exposition  is  only  45  per  cent,  of  that  of 
the  Palais  de  I'Industrie.  If  we  take  into  con- 
sideration the  advancement  in  electrical  science 
and  electrical  industries  since  1881  and  the 
probable  progress  in  this  field  for  the  next  three 
years,  we  must  come  to  the  conclusion  that  the 
place  provided  for  the  electrical  exhibits  in  1893 
is  entirely  inadequate.  The  capital  invested  in 
the  United  States  in  electric  lighting  in  1881 
was  certainly  less  than  a  million  dollars,  and 
electric  lighting  was  in  its  infancy,  while  to-day, 
at  the  lowest  estimate,  $125,000,000  is  invested 
in  central  lighting  stations  alone.  The  increase 
in  the  number  of  arc  and  incandescent  lights  for 
the  last  six  months  in  the  United  States  amounts 
to  33  per  cent. 

"The  American  exhibits  during  the  Paris 
Universal  Exhibition  of  1889  covered  a  floor 
space  of  100,000  square  feet,  one-half  of  which 
was  covered  by  electrical  exhibits  only.  The 
Edison  exhibits  alone  covered  9,000  square  feet. 
If  the  American  electrical  exhibits  in  Paris  in 
1889  covered  50,000  square  feet  it  is  fair  to 
assume  that  American  exhibitors  in  their  own 
country  in  1893  will  cover  at  least  ten  times  this 
floor  space.  This  would  mean  for  American 
exhibits  alone  twice  the  floor  space  laid  out 
for  the  electricity  building,  and  no  space  would 
be  provided  for  the  foreign  electrical  exhibits. 

"The  total  floor  space  of  the  Franklin  Insti- 
tute Exhibition  in  Philadelphia  in  1884,  includ- 
ing the  annex,  covered  about  134,000  square 
feet.  The  nature  of  the  exposition  was  purely 
electrical,   and  when    the   estimates  were   pre- 


pared for  the  necessary  floor  space  So,ooo  square 
feet  was  considered  ample,  but  before  the  open- 
ing of  the  exposition  the  Pennsylvania  railroad 
station  had  to  be  appropriated  as  an  annex.  In 
addition  to  the  floor  space  in  the  building  men- 
tioned a  large  lot  and  also  part  of  Thirty-second 
street  was  appropriated  for  experimsntal  pur- 
poses. 

"The  American  Electrical  Exhibit  of  1884, 
given  in  Boston,  was  held  in  a  building  600  by 
345  feet.  The  part  devoted  exclusively  to 
electrical  exhibits  was  of  triangular  shape,  %vith 
a  basement,  first  floor  and  gallery.  The  dimen- 
sions were  295  feet  by  384  feet,  with  an  esti- 
mated floor  space  of  about  246,000  square  feet. 
This  exhibition,  following  so  closely  on  the 
Franklin  Institute  Exhibition,  furnishes  valuable 
data  from  which  comparisons  may  be  drawn, 
and  shows  that  within  that  short  time  the  de- 
mands for  floor  space  for  electrical  exhibits  had 
increased  nearly  100  per  cent." 

Professor  Badt  has  also  ascertained  that  the 
space  provided  at  the  electrical  exhibition  to  be 
opened  at  Frankfort-on-the-Main,  Germany, 
on  May  (st,  will  be  538,000  square  feet,  nearly 
twice  the  amount  provided  for  the  Chicago  ex- 
position of  1893,  and  yet  the  Frankfort  exhibi- 
tion is  described  by  one  who  is  well  acquainted 
with  its  features  merely  as  "a  sort  of  Western 
Germany  exposition." 

Myron  A.  Knapp,  secretary  of  the  Knapp 
Electrical  Works,  when  asked  for  his  opinion  of 
the  matter,  replied:  "Of  course  the  proposed 
electrical  building  is  too  small.  It  won't  begin 
to  hold  all  the  electrical  exhibits  that  will  be 
offered.  Why,  I  should  not  be  suprised  if  the 
electrical  department  was  not  only  relatively 
but  actually  larger  than  the  the  mechanicil  de- 
partment. The  trouble  is  that  the  gentlemen 
of  the  construction  department  do  not  realize 
the  magnitude  of  a  display  that  will  adequately 
represent  the  electrical  industries  of  the  world  in 
1893.  This  is  not  to  be  wondered  at,  as  it  is 
difficult  for  one  not  connected  with  the  develop- 
ment of  electrical  science  to  appreciate  tht 
wonderful  extent  of  the  progress  that  has  been 
made  in  the  last  few  years.  One  thing  is  cer 
tain,  and  that  is  that  the  electrical  exhibits  of 
the  fair  will  be  one  of  the  most  attractive  feat- 
ures to  the  general  public.  People  like  to  see 
electrical  machinery  and  the  applications  of 
electricity,and  the  building  is  sure  to  be  thronged 
from  morning  till  night.  Our  experience 
when  we  had  the  display  here  in  connection 
with  the  electric  light  convention  of  1S89  proves 
the  truth  of  this  statement." 

B.  E.  Sunny,  general  Western  manager  of  the 
Thomson-Houston  Electric  company,  when 
asked  what  he  thought  of  the  contemplated 
action  of  the  construction  department,  said: 
"My  views  are  exactly  in  accordance  with  those 
expressed  in  the  editorial  in  the  last  issue  of  the 
Western  Electrician.  I  think  that  the  elec- 
trical building  as  planned  is  altogether  too 
small,  and  that  some  arrangement  should  be 
made  whereby  it  can  be  increased  in  size,  or 
else  provision  made  for  an  addition  when  neces- 
sary. I  am  sure  that  this  is  the  general  opin- 
ion of  the  electrical  men  who  are  cognizant  of 
the  facts  of  the  case.  In  regard  to  electrical 
railways,  I  am  in  favor  of  a  surface  road,  on 
which  all  the  systems  exhibited  could  be  dis- 
played in  actual  operation.  This  road  should, 
I  think,  be  used  for  the  actual  transportation  of 
passengers  on  the  fair  grounds,  and  no  particu- 
lar system  should  be  favored  more  than  an- 
other. There  are  many  objections  to  an  ele- 
vated structure,  and  1  think  that  the  directors 
will  hesitate  a  longtime  before  authorizing  the 
construction  of  a  railroad  that  will  cost  from 
$1,000,000  to  iSi, 200,000  and  then  be  only  suita- 
Ijle  for  one  system," 

F,  W.  Gushing,  secretary  of  the  Central 
Electric  company,  Chicago,  has  taken  a  lively 
interest  in  the  preparations  for  the  electrical 
exhibit  at  the  World's  Fair.  He  agreed  fully 
with  the  expression  of  opinion  in  the  Western 
Electrician  regarding  the  inadequacy  of  the 
provisions  for  the  electrical  department.  "As 
I  understand  it,"  he  added,  "the  building  now 
under  consideration  is  not  as  large  as  those  in 
which  former  electrical  exhibits  were  held. 
That  in  which  the  electrical  display  at  Paris 
in  1881  was  made  was  Sio  by  375  feet.    Besides 
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this  there  was  a  gallery  75  feet  deep  extending 
around  the  entire  hall,  and  it,  too,  was  crowdea. 
It  should  be  observed  in  this  connection  that 
the  practical  application  of  electricity  has  made 
its  great  advances  since  that  time,  that  the 
motor  has  been  developed  into  a  commercial 
article,that  welding  by  electricity  was  not  known 
at  that  time — in  fact,  that  all  the  most  familiar 
forms  of  application  of  this  great  agency  were 
practically  unknown  then,  and  of  course  found 
no  place  in  the  exhibition.  The  building  con- 
templated at  Jackson  Park  is  really  not  large 
enough  for  the  accommodation  of  American 
exhibitors.  Think  of  the  strides  that  have  been 
made  in  this  country  in  the  last  few  years,  of 
the  activity  on  all  sides  at  the  present  time, 
and  we  can  easily  see  how  far  from  accommo- 
dating the  needs  of  the  industry  is  this  build- 
ing. It  is  certainly  to  be  regretted  that  the  plans 
have  been  permitted  to  progress  thus  far  and 
reach  their  present  state.  The  mistake  was 
made  in  not  securing  at  the  start  the  views  of 
those  most  interested — the  prospective  exhib- 
itors— so  that  provision  could  be  made  for 
ample  accommodation.  I  hope  it  is  not  now 
too  late  to  effect  the  desired  change." 

Franklin  S.  Terry,  manager  of  the  Electrical 
Supply  company  has  taken  an  active  part  in 
all  that  has  been  done  by  the  electrical  interests 
in  World's  Fair  matters.  When  questioned  as 
to  his  opinion  of  the  dimensions  for  the  pro- 
posed building  for  the  electrical  department  of 
the  World's  Fair,  Mr.  Terry  was  very  emphatic 
in  nis  objections.  "Why,"  said  Mr.  Terry,  "it 
is  proposed  by  the  directors  to  give  a  creditable 
and  representative  exhibit  of  the  electrical  in- 
dustries in  a  building  with  a  smaller  floor  space 
than  that  used  for  the  same  purpose  in  Paris  at 
the  recent  exposition,  and  the  Palais  de  I'ln- 
dustries  held  in  the  same  city  several  years  ago. 
At  the  present  rate  of  increase,  the  electrical 
industries  will  have  doubled  in  volume  by  1893, 
and  it  is  fair  to  presume  that  before  we  have 
the  World's  Fair  many  new  applications  of  elec- 
tricity will  be  operating  on  a  large  scale.  In 
estimating  on  the  necessary  space,  we  must 
allow  for  all  such  possible  contingencies. 

"The  electrical  exhibits  previously  held  in 
this  country  have  been  only  partial  displays  on 
a  comparatively  small  scale,  but  from  the  space 
taken,  we  can  determine  without  a  particle  of 
doubt  that  the  proposed  World's  Fair  building 
will  be  entirely  inadequate  to  the  requirements. 
.■\s  this  will  be  the  first  complete  exhibit  in  the 
country  of  the  more  important  electrical  devices 
in  use  to  day,  it  has  been  decided  to  make  it  on 
as  grand  a  scale  as  possible,  that  it  may  truly 
show  the  wonderful  growth  of  the  electrical  in- 
dustry, and  as  such  it  will  be  one  of  the  main 
features  of  the  whole  fair. 

"The  Electrical  department  is  entitled  to 
more  consideration  than  the  older  lines  of  ex- 
hibits, for  the  reason  that  the  general  public 
has  but  a  faint  conception  of  the  applications 
of  electricity,  and  it  is  important  that  we  show 
them  what  has  been  accomplished  in  as  com- 
plete and  impressive  a  way  as  possible,  that 
they  may  be  educated  to  a  knowledge  of  the 
true  state  of  affairs,  to  the  end  that  electricity 
may  come  into  more  general  use. 

"The  electrical  people  are  prepared  to  give 
both  the  necessary  time  and  money  to  do  their 
part,  and  all  that  is  asked  is  sufficient  space  in 
one  building  to  make  a  complete  exhibit  of  the 
entire  electrical  industry.  There  will  not  be 
the  same  interest  shown  if  part  of  the  exhibits 
is  crowded  out  of  the  electrical  into  outside 
buildings.  I  am  convinced  that  the  electrical 
building  should  be  at  least  one-half  larger  than 
the  one  contemplated." 

Mr.  Terry  is  very  desirous  that  every  effort 
possible  may  be  made  to  induce  the  directors 
to  enlarge  the  building  sufficiently  to  meet  all 
necessary  requirements. 

That  the  importance  of  the  announcement  was 
fully  appreciated  by  the  representatives  of  elec- 
trical interests  will  be  seen  from  the  following 
communication  from  B.  E.  Sunny,  chairman  of 
the  World's  Pair  committee  of  the  Chicago 
Electric  club,  to  John  I'.  Barrett,  Chief  of  the 
Bureau  of  F^lectricity,  World's  Columbian  Ex- 
position: 

You  will  remember  that  a  few  weeks  ago  the  Chicago 
Electric  club  committee  on  World's  Fair  matters  passed  a 
resolution  calling  the  attention  of  the  World's  Fair  direc- 


tors to  the  size  of  the  building  at  Jackson  Park  set  apart 
for  the  electrical  ejvhibit,  and  stating  that  the  building  as 
designed  would  be  wholly  inadequate  to  accommodate  the 
demands  upon  it.  No  word  has  reached  the  committee 
that  this  matter  is  receiving  any  attention,  with  the  view 
of  changing  the  dimensions,  but  on  the  contrary  the  indi- 
cations are  that  the  building  will  remain  as  originally 
planned. 

The  electrical  people  are  very  much  disturbed  and  are 
emphatic  in  their  request  that  a  much  larger  building  be 
set  aside  for  their  purpose.  They .  deplore  the  possibility 
of  the  electrical  exhibit  being  divided  among  several  build- 
ings, on  account  of  the  building  allotted  for  that  special 
purpose  being  too  small,  and  I  am  very  confident  from  the 
way  that  they  talk  and  feel  on  the  subject  that  their  inter- 
est in  the  fair  and  in  the  electrical  exhibit  will  be  very 
much  lessened  by  any  action  which  seems  to  limit  them  to 
less  space  than  they  are  entitled  to,  and  ought  to  have. 

Vou  understand  the  situation  so  fully  and  the  enormous 
growth  of  the  electrical  business  during  the  past  few  years 
that  we  trust  that  you  will  give  this  matter  immediate  at- 
tention and  use  your  best  endeavors  and  influence  to  assist 
us. 

I  write  you  as  chairman  of  this  committee  and  desire  to 
have  you  consider  this  letter,  together  with  the  resolution 
ttiat  has  been  submitted,  as  a  formal  protest  against  the 
completion  of  the  World's  Fair  electrical  building  in  ac- 
cordance with  the  present  inadequate  plans. 


The   Electrical  Association  of   Pennsyl- 
vania. 

A  meeting  of  representatives  of  elec- 
tric lighting  companies  of  Pennsylvania 
was  held  at  Harrisburg  recently  and  an 
electrical  association  was  formed.  "  The  fol- 
lowing officiers  were  elected:  President, 
Robert  E.  Wright,  AUentown,  Pa.;  vice-presi- 
dent, J.  K.  Ewing,  Uniontown,  Pa.;  secretary 
and  treasurer,  Clarence  A.  Wolle,  Bethlehem, 
Pa.  Executive  committee — D.  Hyman,  Harris- 
burg, Pa.;  John  A.  Latham  Mahanoy  City,  Pa.; 
B.  F.  Overholt,  Scottdale,  Pa.:  P.  J.  Ferguson, 
Shenandoah,  Pa.;  E.  D.  Mullen,  Philadelphia, 
Pa.  "The  object  of  the  association  is  ex- 
pressed in  the  constitution  as  follows:  The  ob- 
jects of  the  association  shall  be  for  the  proper 
development  of  our  business,  for  mutual  protec- 
tion and  information,  and  to  determine  the  best 
methods  for  assisting  our  State  and  local  au- 
thorities in  the  formulation  and  enforcement  of 
such  laws  and  rules  as  will  conduce  to  the  best 
interests  of  the  community." 


Light  and  the  Eye. 

Dr.  I.ucien  Howe  gave  an  interesting  talk  at  the  meet- 
ing of  the  Buffalo  Electrical  society.  March  16.  His 
subject  was  "The  effect  of  Electric  Light  upon  the  Eye." 
Dr.  Howe  explained  with  the  aid  of  a  model  the  con- 
struction of  t'le  organ  of  vision.  He  wished  principally 
to  demonstrate  what  parts  of  the  eye  were  afTected  by  light, 
to  what  degree  thty  were  affected  and  the  cause.  He  said 
there  were  three  essential  features  in  good  illumination. 
"First,  a  minimum  amount  of  heat;  second,  constancy  (no 
flickering),  and  third,  a  sufficient  amount  of  white  light. 
It  will  tiierefore  be  seen  that  the  typical  artificial  light 
would  have  the  least  amount  of  heat,  the  greatest  regular- 
ity or  steadiness,  and  the  greatest  possible  purity  or  white- 
ness. These  requirements  are  fulfilled  by  the  arc  light 
except  that  thus  far  it  has  not  been  made  sufficiently  regular; 
it  flickers." 

Continuing  he  said:  *'  The  normal  or  daylight,  of 
course,  fulfills  the  conditions  I  have  named  better  than 
any  other.  Of  artificial  lights,  however,  electricity  is  bet- 
ter than  either  gas  or  oil.  The  different  methods  of  arti- 
ficial illumination  have  been  veryaccurately  stated  by  several 
observers,  not  only  because  of  their  importance  financially, 
but  also  of  their  effect  medically  on  such  an  essential  organ 
as  the  eye." 

f'nder  certain  conditions  Dr.  Howe  believes  the  incan- 
descent is  the  ideal  artificial  light.  The  arc  light,  if  prop- 
erly improved,  especially  if  made  more  regular,  he  thinks 
might  be  as  good  or  better  than  the  incandescent. 

Dr.  Howe  said  that  it  rested  with  the  electricians  to 
make  the  electric  lights  more  regular,  and  that  until  they 
are  perfectly  regular  the  best  light  cannot  be  had.  Even 
after  they  have  been  made  perfectly  regular,  he  said,  elec- 
tric lights  cannot  be  used  for  house  illumination,  that  is, 
not  until  they  are  properly  shaded,  as  with  ground  globes 
or  something  of  that  sort,  because  the  light  would  other- 
wise be  too  intense  for  house  ifte. 

.Speaking  of  the  effect  of  the  electric  light  on  the  atmos- 
phere, he  said:  "It  should  be  noticed  especially  of  the 
electric  light,  that  it  does  not  vitiate  the  atmosphere  in  the 
least,  no  matter  how  long  it  burns.  This  is  a  very  impor- 
tant point,  not  only  so  far  as  the  comfort  of  the  eye  is  con- 
cerned, but  also  the  health  of  the  individual.  The  black- 
ened walls  and  ceilings  of  our  houses  attest  only  too  clearly 
the  amount  of  particles  of  coal  dust  which  in  infinitesimal 
quantities  is  given  of!  from  the  lamp  when  it  burns.  These 
particles,  of  course,  redden  the  eye  more  or  less  when  they 
come  in  contact.''       


It  is  quite  likely  that  the  executive  board  of  Rochester, 
N.  V,,  will  decide  to  operate  all  of  the  lift  bridges  over 
the  Eric  canal  in  that  city  by  electric  power.  It  is  estimated 
that  the  necessary  machinery  can  be  installed  for  $35,000. 
Should  the  change  be  decided  on,  bids  for  the  electrical 
equipment  will  be  solicited  from  all  electric  companies. 


CORRESPONDENCE. 


New  York  Notes. 

New  York.  March  28. — Mayor  Grant  threatened  to  re- 
same  his  attack  on  overhead  wires  this  week.  In  fact  he 
went  so  far  as  to  order  the  destruction  of  the  poles  on 
Thirteenth  street.  In  accordance  ^vith  his  instructions 
Commissioner  Gilroy  of  the  Board  of  Public  Works  pre- 
pared to  organize  his  brigade  of  pole  choppers  and  sent 
word  to  the  Metropolitan  Telephone  Company  that  if  its 
wires  on  Thirteenth  street  were  not  removed  he  would  take 
the  matter  in  hand  himself.  The  counsel  for  the  company, 
however,  secured  an  injunction  restraining  the  authorities 
from  interfering  with  the  wires  and  poles.  The  writ  was 
issued  on  the  ground  that  no  subway  has  as  yet  been  pro- 
vided in  the  street,  and  that  as  soon  as  one  is  completed 
the  company  will  discontinue  its  overhead  system.  That 
there  is  a  demand  for  an  underground  electric  railway  sys- 
tem is  true  beyond  a  question,  and  just  so  surely  all  elec- 
tricians believe  the  problem  will  be  solved.  It  would  not 
be  surprising  if  the  two  New  York  companies  that  are  now 
introducing  cable  lines  would  find  it  necessary  within  a 
comparatively  short  time  to  follow  the  example  of  the 
Minneapolis  Railway  company  and  discard  their  cable  equip- 
ment to  adopt  an  electric  system  of  some  kind.  The  pub- 
lic, too,  have  no  little  interest  in  the  mitter.  During  the 
progress  of  the  work  they  will  be  subjected  to  an  immense 
ammount  of  inconvenience.  They  will  not  be  gratified 
if,  after  the  completion  of  the  work,  the  system  is  found 
to  be  unsatisfactory  and  uneconomical,  and  must  ultimately 
be  discarded. 

No  cable  system  can  give  the  rapid  transit  which  is  the 
demand  of  the  hour.  Local  papers  are  full  of  suggestions 
in  regard  to  the  improvement  of  transportation  facilities 
and  some  sort  of  relief  is  urgently  demanded.  The  electri- 
cal fraternity  at  least  is  inclined  to  the  belief  that  the  under- 
ground electrical  system  affords  the  only  means  of  solving 
the  problem.  There  has  been  considerable  discussion 
relative  to  the  advisability  of  remodeling  the  elevated  rail- 
way system,  but  the  plans  thus  far  suggested  do  not  give 
promise  of  permanent  relief.  The  construction  of  an  extra 
track  which  would  make  it  possible  to  run  additional 
express  trains  would  unquestionably  be  a  great  temporary 
improvement. 

The  vestry  of  Trinity  Church  has  for  a  long  time  con- 
sidered the  question  of  lighting  the  edifice  by  electricity. 
There  has  been,  however,  some  objection  to  this  method  of 
illumination,  for  the  reason,  perhaps,  that  the  "dim  relig- 
ous  light"  of  the  church  was  thought,  possibly,  to  enhance 
the  solemnity  of  the  services.  The  vestrymen,  however, 
have  just  determined  to  make  the  experiment  of  lighting 
the  chancel,  and  a  hundred  incandescent  lamps  will  be  usi  d 
for  this  purpose.  It  is  said  that  one  great  advantage  of 
the  new  system  of  lighting  will  be  that  it  will  disclose  lo 
view  the  beautiful  traceries  of  the  marble  memorials, 
which  heretofore  have  been  almost  invisible  to  the  congre 
gation.  Eventually  the  entire  church  will  be  lighted  by 
electricity.  It  will  be  remembered  that  for  a  considerable 
time  electric  motors  have  been  employed  in  blowing  the 
organs  in  the  church,  and  the  success  which  attended  their 
use  doubtless  caused  the  vestrymen  to  favor  an  electric 
system  of  illumination. 

Whenever  a  mysterious  fire  occurs  it  is  always  customary 
to  assume  that  electric  wires  are  the  cause,  if  a  building  is 
electrically  illuminated.  A  case  of  this  kind  has  recently 
come  lo  light  in  this  city.  A  building  was  burned  in  IJrook- 
lyn  last  winter,  and  the  tire  authorities,  unable  to  assign  any 
other  reason  for  the  conllagratibn,  announced  that  it  was 
due  to  a  cross  of  electric  wires.  It  is  now  ascertained, 
however,  according  to  the  statements  of  the  police,  that  a 
fire  bug  who  has  been  terrorizing  the  occupants  of  apart- 
ment houses  in  the  lowjr  part  of  lirooklyn  for  several 
weeks,  was  responsible  for  the  conllagration  of  last  winter 
also. 

The  meeting  of  the  New  York  Klectrical  society  was 
held  at  the  rooms  of  the  Electric  club  last  Friday  evening. 
Joseph  Wct/ler  lectured  on  '  Electrical  Progress  in  1890." 
He  spoke  of  the  advances  which  had  been  made  in  elec- 
trical work  all  along  the  line.  Among  those  who  were 
present  and  took  part  in  the  discussion  were,  Nikola  Tesla, 
P.  B  Delany,  J.  C  Chamberlain,  J.  J.  Carly.  C.  O. 
Mailloux,  F.  J.  Patton,  J.  C.  Henry,  Dr.  W.  E.  Gejcr, 
W.  II.  liristol  and  G.  W.  Walker.  The  meeting  was  one 
of  unusual  interest.  W,  II.  T. 


Pittsburg,  Pa. 

PiTTSitURG,  Pa.,  March  28. — The  electric  lighting  of  this 
city  is  about  to  be  increased.  There  are  now  about  9uo 
arc  lights  distributed  over  the  streets  of  Pittsburgh,  but 
that  number  has  for  some  time  been  a  great  deal  too  small, 
owing  to  the  rapid  growth  of  the  city.  To  supply  this  de- 
mand the  Department  of  Public  Works   is  now  making  ar- 
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rangements  for  an  increase  of  one  hundred  and  sixty  arc 
laiips,  which  are  to  be  placed  on  the  thoroughfares  of  the 
south  side  of  the  city. 

The  annual  maeting  of  tjae  East  End  Electric  Light 
company  of  this  city  toDk  place  a  few  days  ago.  At  this 
meeting  A.  T.  Rowan,  the  former  president  of  the  com 
pany,  resigned  his  position  and  J.  H.  Willock  was  elected 
in  h's  place-  The  annual  report  shows  the  gross  earnings 
of  the  concern  for  the  year  iSg:>  to  have  b=en  s3S, 344.39; 
the  operating  expenses  of  every  kind  $47  610.41,  showing 
the  net  earnings  to  be  $40,733.98.  The  surplus  on  Jan- 
uary I,  iSgo,  was  ^15,574-77,  The  total  assets  of  the 
company  are  $Sd3  SS7.0S  and  the  liabilities  5^758, 711. 60. 
The  capital  stock  is  $500,000. 

The  East  Liberty  power  house  of  the  Citizens'  Traction 
company  was  damaged  by  fire  on  the  morning  of  ]\Iarch 
24th  to  the  extent  of  ^30,000  No  cause  has  been  assigned 
for  the  origin  of  the  flames,  which  at  the  time  of  their  dis- 
covery had  attained  coasiderable  headway.  The  company 
has  commeaced  the  work  of  repair,  which  will  be  carried 
forward  with  the  greatest  possible  dispatch.  ^Meanwhile, 
the  operation  of  the  road  continues  fs  before  the  fire. 

E.  H.   H. 


Kansas  City,  Mo. 


Kansas  Citv,  Mo.,  March  28. — The  committee  ap- 
painted  some  weeks  ago  by  the  Builders  and  Traders' 
Exchange  to  investigate  the  condition  of  electric  wires  in 
Ihe  public  buildings  of  the  city  has  made  its  report.  After 
citing  a  number  of  fires  caused  by  improper  wiring  the 
report  concludes  by  recommending  the  appointment  of  "a 
board  of  electrical  control,  composed  of  citizens  of  this 
city  and  properly  owners,  to  consist  of  the  chief  of  the  fire 
department,  superintendent  of  buildings  and  an  electrician 
to  be  appointed  by  the  mayor  of  the  city.  The  first  two 
to  receive  no  additional  pay;  the  electrician  to  receive  such 
compansation  as  may  be  agreed  upon  by  the  common 
council." 

The  adoption  of  laws  and  rules  for  wiring  of  buildings 
for  electric  light  is  recommended. 

A  petition  wii  also  prepired  which  will  be  presented  to 
the  council.  This  will  be  signed  by  the  officers  of  the 
exchange.  At  the  nsxt  meeting  of  th;  council  a  committee 
of  members  of  the  exchange  will  present  a  petition  asking 
for  the  appointment  of  au  electric  wiring  inspector  and  the 
adoption  of  ordinances  governing  the  matter  referred  to. 

The  sheriff  was  compelled  to  release  the  rolling  stock 
and  property  of  the  Ivanhoe  Electric  Motor  line  to  the 
conpany  this  week.  An  execution  was  obtained  against 
the  rjad  by  the  Kansas  &  Texas  Coal  company  on  Monday 
for  an  old  debt  of  ^3,000.  The  injunction  was  released  on 
thi  ground  that  the  present  motors  are  the  property  of  the 
Thomson  Houston  Electric  company,  and  not  of  the  old 
Vine  Street  Motor  company. 

The  telephone  company  has  completed  its  survey  of  the 
streets  along  which  it  contemplates  placing  its  wires  under- 
ground. It  has  prepared  plats  of  all  the  down  town  busi- 
ness streets,  showing  all  the  surface  and  underground  im- 
provements, and  also  maps  showing  the  alleys  which  it 
contemplates  using,  so  that  it  is  ready  at  any  time  to  begin 
work.  No  franchise  to  go  underground  will  be  asked  for, 
however,  until  it  has  been  decided  where  the  exchange 
wili  be  removed,  which  matter  is  still  in  doubt. 

Col.  D,  B.  Dyer  of  Augusta,  Ga.,  president  of  the 
Augusta  Railway  company,  is  in  the  city  for  a  few  days. 
Col.  Dyer  manages  the  entire  electric  street  railway  system 
of  Augusta,  an  enterprise  in  which  Messrs.  Jarvis  &  Conk- 
lin  cf  this  city  are  interested  He  is  president  also  of  the 
Augusta  Electric  Light  &  Motor  company,  a  separate  or- 
ganization, but  owned  practically  by  the  same  men. 

An  electric  wire  is  not  usually  considered  a  desirable 
thing  to  toy  with,  and  most  men  would  not  care  to  attempt 
to  steal  wires  from  electric  light  poles.  Kansas  City 
thieves  have  been  making  this  line  a  specialty  and  they 
have  never  made  the  mistake  of  tackling  a  live  wire. 
They  help  themselves  only  to  the  very  best  copper  wire. 
The  American  Electric  Light  company  has  lost  over  $300 
worth  of  wire  in  the  last  few  days  owing  to  the  depreda 
tions  of  the  electric  wire  thieves.  On  Sunday  night  the 
electric  light  wires  on  the  Ninth  street  incline  plane  were 
carried  away.  L  st  l-'riday  night  the  wires  which  connect 
llannon  &  Dixon's  saloon  with  the  electric  light  plant  were 
captured.  Ycstert'ay  Mr.  Hannon  spoke  about  the  theft, 
and  glancing  up  at  four  o'clock  in  the  afternoon  he  noticed 
that  the  wires  to  K  H.  Ormsby's  saloon  were  all  right. 
Yet  when  darkness  came  the  connecting  link  between  the 
electric  lights  of  the  sabon  and  the  electric  light  plant  had 
disappeared.  It  is  evident  that  the  wire  must  have  been 
stolen  in  the  day  time  in  full  sight  of  the  crowds  passing 
the  Junction  between  four  and  seven  o'clock  in  the  after- 
noon. P. 


Portland,  Ore, 

Portland,  Ore.,  March  26 — The  city  electric  lighting 
contract  has  been  awarded  to  the  Willamette  Falls  Eleclric 
company  for  arc  and  incandescent  lights.  The  term  of  the 
contract  is  two  years. 

The  tims  has  now  expired  for  bids  on  lighting  the  build- 
ing of  the  North  Pacific  Industrial  association,  this  city. 
The  company  says  it  will  accept  a  plant  only  after  most 
elaborate  tests. 

The  Edison  company  has  secured  the  contract  for  light- 
ing the  nev  Marquim  building,  including  the  theater. 

City  Electrician  A.  J.  Coffee  was  called  to  San  Francisco 
last  we£k  to  attend  the  funeral  of  his  father. 

E.  H.  Gates,  representing  the  Westinghouse  Electric  & 
Manufacturing  company,  is  in  the  city. 

The  electric  cars  are  now  in  operation  over  the  New 
Madison  street  bridge.  Tbey  run  very  smoothly  and  are 
very  much  preferable  to  the  old  ferry  transportation.  The 
Westinghouse  system  is  used.  The  bridge  will  be  operated 
by  elec.ric  motor  and  the  necessary  apparatus  is  now  in- 
stalled. 

East  Portland  will  soon  have  a  complete  electric  plant 
for  city  lighting. 

Several  new  plants  have  been  started  recently  at  Van- 
couver. Wash. 

The  Metropolitan  Street  Railway  company  is  extending 
its  line  southward  to  Paletine  Hill  with  the  intention  of 
pushing  it  through  to  Oswego  and  Oregon  City  at  an  early 
date. 

Messrs.  Shurtz,  Tobin  &:  Cannon  are  moving  into  new 
quarters  at  No.  170  Second  street,  where  they  will  carry  a 
line  of  manufacturers'  and  electrical  supplies. 

P.  O. 


Denver,   Colo. 

Denver,  Colo.,  March  28.— The  City  Street  Railway 
company  has  just  completed  a  contract  with  the  Fair- 
mount  Cemetery  company  to  extend  a:  line  east  on  Alameda 
avenue  from  its  present  line  to  the  cemetery.  The  pro- 
posed line  will  be  six  and  a  half  miles  in  length  and  of 
broad  gauge  and  the  heaviest  capacity.  Funeral  cars  suit- 
able for  forty  persons  and  the  casket  will  be  put  on  the 
line. 

The  Riverside  Cemetery  association  is  now  negotiating 
with  the  City  and  Tramway  compani  s  for  a  line  to  their 
grounds  on  the  east  of  the  city,  and  there  is  little  doubt 
that  the  line  will  be  constructed. 

The  work  of  changing  the  Berkely  motcr  line  into  an 
eleclric  road  will  begin  April  i  and  is  expected  to  be  com- 
pleted within  thirty  days. 

At  a  meeting  of  the  town  trustees  of  Highlands 
last  week  the  Denver  and  Highland  Electric  Light  &: 
Power  company  ordinance  granting  the  right  to 
construct  and  opera'e  an  electric  light  and  power  plant 
was  passed.  The  company  must  have  within  sixty  days 
10  per  cent,  of  the  entire  plant  in  operation,  ten  miles  of 
wire  strung  in  ninety  days  and  twenty  miles  of  wire  strung 
in  four  months,  F. 

Omaha,  Neb. 
Omaha,  March  2S. — Two  bills  have  been  re- 
cently introduced  into  the  legislature  relative  to  telephone 
rentals.  One  provides  for  a  uniform  rental  of  $1  50  per 
month;  the  o.her.$2  per  month  for  business  houses  and  $[ 
for  residences.  Both  of  the  bills  were  referred  to  a  com- 
mittee which  recommended  that  action  bs  postponed  indefi- 
nitely. They  were,  however,  placed  on  the  general  file 
for  future  action.  It  is  not  probable  that  either  will  be 
heard  of  again  at  this  session.  Present  rentals  in  Omaha 
are  $5  per  month  a  distance  of  half  a  mile  from  the  ex- 
change, and  fifty  cents  additional  for  each  quarter  of  a 
mile  or  fraction  above  that. 

The  Midland  Electric  company  of  Omaha  has  gone  out 
of  business,  being  succeeded  by  the  Western  Electrical 
Supply  company  which  will  do  an  exclusive  supply  busi- 
ness. 

The  American  District  Telegraph  company  has  just  intro- 
duced the  Holmes'  burglar  alarm  system,  and  is  now  pre- 
paring to  establish  an  extensive  automatic  fire  alarm  sys- 
tem. The  National  Automatic  company's  machinery  is 
used. 

The  Electrical  Engineering  company  has  just  been  in- 
corporated in  this  city.  The  object  of  the  company  is  the 
construction  of  lines  for  lighting  and  power  purposes,  elec- 
trical engineering  works  of  all  kinds,  the  purchasing  of 
electric  patent  privileges  and  franchises,  etc.  The  author- 
ized capital  is  $25,000,  and  B.  I).  Kennedy,  K.  B.  Howell, 
J.  P.  Allen.  II.  K..Chubbeck,  and  Fred  E.  Allen,  are  the 
incorporators. 

The  fight  concerning  the  granting  of  a  charter  to  the 
Ballou  Electric  Light  company,  was  renewed  Tuesday 
night  when  the  proposed  ordinance  in  which  the  company 
is  interested  was  called  up  and  made  a  special  order  fortlic 


next  meeting  of  the  city  council.     A    franchise    will     un- 
doubtedly be    granted. 

The  city  council  this  week  granted  a  charter  to  a  new 
corporation  to  be  known  as  the  Metropolitan  Street  Rail- 
way company  to  build  from  the  business  portion  of  South 
Omaha  out  to  Farnum  street-  The  line  is  to  be  completed 
before  July  r,  1892.  The  charter  is  for  twenty-five  years, 
so  that  it  will  expire  at  the  same  time  as  that  of  the  other 
street  railway  companies.  Such  prominent  and  well-known 
Omaha  business  men  as  Herman  Kountze.  W.  A.  Paxton, 
and  W.  J.  A'bright  are  at  the  head  of  the  new  enteiprise. 
Mr.  Albright  will  be  in  charge  as  general  manager.  The 
officers  profess  to  have  started  the  new  company  as  a 
means  of  securing  reduced  fares.  They  say  that  fifteen 
miles  of  the  new  road  will  be  in  operation  within  ten 
months.  There  is  almost  unlimited  capital  behind  the  pro- 
ject.    Electricity  will  be  the  motive  power. 

C.  H.  C. 

Sioux  City,  la. 

Sioux  CiTv,  March  2S. — At  a  recent  meeting  of  the 
city  council  a  franchise  for  an  electric  railway  upon  Court 
street  was  given  to  the  Sioux  City  Electric  Street  Railway 
company.  Track  laying  was  begun  at  once  and  work  is 
now  being  pushed  as  rapidly  as  possible.  A  fire  in  one  of 
the  company's  bams  resulted  in  a  loss  of  $75,000. 

The  Gould  Electric  company  has  secured  the  agency  for 
the  '  C.  &:  C."  Motor.  This  company  reports  a  good  busi- 
ness already,  and  bright  prospects. 

An  isolated  400  light  plant  has  recently  been  put  in  the 
Booge  hotel. 

Work  is  progressing  rapidly  on  the  Highland  Park  rail- 
way.    B. 

PERSONAL. 

G.  W.  Atterbury,  formerly  of  the  Westinghouse  com 
pany,  has  accepted  a  position  with  the  Short  Eleclric  Rail- 
way company. 

A.  y.  S.  Saunders,  of  Beatrice,  Neb.,  was  in  Chicjgo 
last  week,  in  the  interests  of  the  electric  tight  and  railway 
plants  of  Beatrice. 

Edward  Higgins  has  resigned  from  the  Thomson- 
Houston  company  and  will  hereafter  be  with  the  Short 
Electric  Railway  company. 


ELECTRIC  LIGHTING. 

An  electric  light  plant  is  to  hz  established  at  Ashland, 
Ky. 

The_  Wateree,  S.  C  ,  oil  mills  will  p'at  in  an  electric 
light  plant. 

At  Shendon.  Va  ,  an  electric  light  and  power  station  will 
be  established. 

Martinsburg,  W.  Va.,  will  vote  on  the  question  of  erect- 
ing a  lighting  plant. 

The  capacity  of  the  electric  light  plant  at  Morristown, 
Tenn.,  has  been  increased. 

The  Buena  Vista,  Va.,  Electric  Light  company  will  in- 
crease the  capacity  of  its  plant. 

Pulaski,  Tenn.,  has  petioned  the  legislature  for  authority 
to  issue  bonds  for  electric  lighting. 

An  electric  light  plant  will  be  established  at  Newport, 
Tenn.,  by  North  Adams,  Mass.,  capitalists. 

It  is  stated  that  the  present  gas  works  of  Americus,  Ga.  , 
will  be  superseded  by  an  electric  light  station. 

The  Greeneville,  Tenn.,  Electric  Light  company  will  put 
new  incandescent  lighting  machinery  in  its  plant. 

The  Clarksdale,  Miss.,  Water,  Light  and  Power  com- 
pany has  been  incorporated  with  a  capital  stock  of  $ico,- 

000. 

The  Yazoo  City,  Miss.,  Improvement  company  has  been 
incorporated  to  construct  waterworks  and  electric  lighting 
and  heating  plants;  capital  stock,  $100  000. 

It  is  reported  that  the  Citizens'  Electric  Light  company 
of  Galveston,  Tex.,  will  increase  the  capacity  of  its  p'ant 
by  adding  a  500  horse  power  dynamo  and  four  boilers. 

It  is  said  that  A.  II.  Reece,  the  l^acific  coast  manager 
of  the  Edison  company,  has  announced  his  intention  of 
putting  a  plant  in  every  city  on  the  Pacific  slope  that  has  a 
population  of  10,000  or  over. 

Bids  for  street  lighting  for  two  years  have  been  adver- 
tised for  by  the  city  of  Portland,  Ore.  The  specifications 
call  for  100  arc  lights,  more  or  less,  of  2000  candle  power, 
and  See  25  candle  power  incandescent  lights. 

It  is  reported  that  the  Middlesborough,  Ky.,  Electiic 
Light,  Heat  i~^  Power  company,  will  erect  a  new  electric- 
light  plant,  with  a  capacity  of  3.000  incandescent  and  800 
arc  lights,  which  can  be  doubled  without  any  further  ad- 
ditions of   machinery. 

The  Ilariford,  Conn.,  Electiic  Lighting  company  has 
installed  six  dynamos  at  a  new  station  near  Rainbow,  on 
the  Farmington  river,  ten  miles  from  the  city.  The  plant 
is  operated  by  water  power,  six  horizontal  water  wheels  be- 
ing used.  Four  more  dynamos  and  a  300  horse  power 
generator  are  to  be  added. 

The  suit  cf  the  Southern  Brush  Electric  Light  company 
against   the    Louisiana  Electric   Light  company  and   the 
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Brush  Electric  Light  company,  is  pending  in  the  United 
States  court  ia  Louisiana.  The  complaint  alleges  that  in 
June.  iSSt,  the  Brush  company  made  a  grant  to  the  com- 
plainant of  the  sole  right  to  sell,  rent  and  use  the  patented 
improvements  in  the  arc  lamps  of  that  company 
within  the  state  of  Louisiana.  It  is  claimed  that  the  de- 
fendants evaded  the  terms  of  the  grant,  causing  great  loss 
to  the  complainant. 

A  San  Francisco  agricultural  editor  says  it  is  only  a 
question  of  time  when  the  picking  of  fruic  will  be  done 
by  electric  light,  on  account  of  the  greater  coolness  of^  the 
night  air  being  better  suited  for  that  purpose._  This  is 
said  to  be  particularly  applicable  to  the  picking  of 
the  apricot,  which  cannot  be  done  rapidly,  as 
it  ripens  in  daylight,  and  the  delicacy  of  which  makes  it  so 
quickly  perishable  that  much  is  lost  every  year.  He  thinks 
that  the  use  of  an  electric  light  plant,  which  could  be 
moved  readily  from  one  part  of  the  orchard  to  another, 
would  enable  day  and  night  shifts  to  be  worked,  and  would 
hus  solve  this  problem. 

According  to  recent  reports  from  Australia  a  central  sta- 
tion plant  has  just  been  completed  at  New  Castle,  which 
operates  the  Westinghouse  system  of  alternating  current 
central  station  apparatus.  The  insUllation  comprises  arc 
and  incandescent  lamps.  The  machinery  for  generating 
the  electric  current  is  driven  by  Westinghouse  compound 
engines.  The  plant  is  composed  of  Westinghouse  altern- 
atingcurrent  dynamos  and  exciters.  Steam  for  the  elec- 
tric plant  is  generated  by  Eabcock  &  Wilcox  boilers.  The 
switch  board  controlling  the  lighting  arrangements  is  the 
most  perfect  and  complete  in  the  Australian  colony.  The 
street  lights  are  worked  on  two  independent  circuits  and 
there  are  also  two  independent  circuits  for  private  lighting. 
The  exciters  and  dynamos  for  the  plant  were  manufactured 
by  the  Westinghouse  Electric  ^:  Manufacturing  company 
at  Pittsburgh.  Pa.  The  installation  of  the  apparatus  was 
superintended  by  an  engineer  of  that  company  who  had 
been  sent  purposely  to  Australia.  The  Australian  Mining 
Standardoi  February  14th,  says:  "The  public  and  council 
of  New  Castle  are  more  than  pleased  with  the  success  of 
this  installation.  The  plant  has  now  been  running  for  six 
weeks  and  no  break  has  occurred,  since  the  moment  the 
lights  were  first  turned  on.  In  the  adoption  of  the  electric 
light  the  town  of  New  Castle  has  provided  another  ex- 
ample of  its  enterprise  and  progressive  spirit.  The  advent 
of  the  electric  light  created  some  little  commotion  at  first, 
but  the  fiat  has  gone  forth  and  now  a  mild  outburst  of 
jubilation  testifies  to  the  installation  of  electric  light  as  a 
great  public  convenience." 


ELECTRIC  MOTOR. 


One  of  the  features  of  the  grand  parade  in  Des  Moines 
during  the  Iowa  state  fair  was  an  electrically  propelled 
bugg)',  the  current  being  furnished  by  storage  batteries. 

,.Vlt  is  reported  that  a  system  of  electric  cabs  has  been 
ijHrbduced  in  Stuttgart,  Germany,  with  a  degree  of  success 
that  promises  the  permanent  relegation  of  the  cab  horse  to 
other  fields  of  usefulness.     The  new  vehicles  are  popular. 

The  greater  economy  of  electricity  over  water  power  for 
elevators  is  shown  io  the  following  comparison:  The 
duplex  steam  pump  uses  eight  pounds  per  hour  for  each 
horse  power,  the  engine  which  drives  the  dynamo  to  fur- 
nish electricity  uses  at  most,  four  pounds.  Only  one-fifth 
of  tbe  power  developed  in  the  steam  pump  is  utilized  in 
lifting  passengers.  By  the  electric  motor  three  quarters  of 
all  the  power  which  is  developed  in  the  driving  engine  is 
used  for  operating  the  elevator;  besides,  in  all  large  build- 
ings there  are  electric  lights,  and  electricity  is  used  for 
various  purposes,  and  there  is  likely  to  be  an  electric  gen- 
erator in  any  event.  As  to  the  queilioo  of  safety,  with  all 
these  various  types  of  elevators,  leaving  out  the  water  bal- 
ance, there  is  practically  no  difference.  The  safety  appli- 
ances which  are  on  one  machine  may  be  applied  to  any  or 
to  all. 


ELECTRIC  RAILWAYS. 

The  Barnwell.  S,  C,  Electric  &  Power  company  has 
been  incorporated. 

At  Wilmington,  N.  C,  an  electric  power  plant  will  be 
erected  lo  operate  a  street  railway. 

J.  C.  Henry  of  San  Diego.  Cal.,  has  sold  his  electric 
railroad  patents  to  the  Anglo-American  Electric  company 
of  New  York. 

The  tracks  of  the  Oakland,  Cal.,  and  Berkeely  street 
railway  have  been  completed  and  the  wires  are  up.  It  is 
expecred  that  the  system  will  be  operated  in  about  a  week. 

The  Nort^  Avenue  Railway  companyof  iJaltimore,  Md  , 
will  undoubtedly  extend  its  electric  railroad  to  the  center 
of  the  city,  using  an  elevated  roadway  for  part  of  the 
route. 

D.  H.  Cooper,  C.  U.  Whitworth,  P.  P.  Pickard  and 
others  of  Nashville,  Tenn  .  have  chartered  a  company  to 
build  an  electric  railroad,  and  applied  to  the  city  council 
for  a  franchise. 

The  New  Albany,  Ind.,  Light.  Heat  and  Power  com- 
pany will  soon  have  completed  its  plant  sufficiently  to  illu- 
minate the  stores  in  the  business  portion  of  the  city  with 
incandescent  lights 

A  Sydney  postoffice  clock  emits  an  electric  flash-light, 
lasting  five  seconds,  every  hour  during  the  night,  thus  en- 
abling those  living  miles  away,  or  traveling  within  a  certain 
radius,  to  ascertain  the  exact  time. 

The  Consolidated  City  Line  of  Kansas  City,  Mo.,  an 
electric  railway  connecting  the  two  sides  of  the  city,  made 
its  trial  trip  March  2.  It  was  in  every  way  successful. 
The  trip  was  made  under  direction  of  the  Thomson-Houston 


Electric  company's  representatives.  This  company  furnished 
all  of  the  electrical  equipment  of  the  new  road.  It  con- 
nects with  the  great  elevated  system  and  the  Grand  View 
line,  and  passes  the  doors  of  many  great  manufacturing 
plants  employing  thousands  of  men,  who  gladly  avail 
themselves  of  the  cheap  and  rapid  transit  afforded  by  the 
new  electric  line. 

The  Short  Electric  Railway  company  has  recently  closed 
contracts  with  the  Lincoln  Street  Railway  company,  Lin- 
coln, Neb  ,  for  twenty  car  equipments  and  forty  standard 
motors.  A  large  number  of  the  new  gearless  motors  will 
be  placed  on  the  Lincoln  lines  when  this  order  is  filled. 
The  company  has  also  closed  a  contract  with  the  West  End 
Street  Railway  company  of  Rockford,  111.,  for  about  five 
miles  of  overhead  construction,  three  car  equipments, 
six  standard  motors  and  an  So-horse  power  generator. 
The  Short  company  has  just  received  its  third  order  from 
the  S.  Covington  &  Cincinnati  Street  Railway  company. 
This  covers  two  more  125-horse  power  generators,  sixteen 
standard  motors  and  three  car  equipments. 

It  is  espscted  that  the  electric  cars  of  the  Davenport, 
Rock  Island  &  Moline  Electric  Railway  will  be  running  on 
the  Rock  Island  side  of  the  river  within  three  weeks. 
There  is  now  in  the  power  house  in  Rock  Island  enough 
machinery  to  operate  a  portion  of  the  system,  and  the  com- 
pany is  only  waiting  for  the  completion  of  one  of  the  three 
big  tripod  boilers  that  are  to  furnish  steam  for  the  engines. 
This  boiler  will  be  set  up  and  in  order  in  a  few  days.  The 
work  of  erecting  the  poles  and  stretching  the  wires  on  the 
Third  avenue  line  in  Moline  is  progressing  and  will  be 
completed  in  about  ten  days.  The  car  shop  in  Davenport, 
on  the  corner  of  Second  and  Rock  Island  streets,  is  under 
roof,  and  its-inside  work  will  be  finished  in  two  weeks, 
when  it  will  be  ready  for  occupancy.  The  Davenport 
Democrat  says:  "There  are  obstacles  in  the  way  of 
getting  the  cars  in  motion  over  here,  however,  and  we 
shall  not  ride  behind  the  motorneer  as  soon  as  our 
friends  in  IHinois.  The  hitch  now  is  in  connection  with 
the  crossingof  the  bridge  with  the  lines.  The  plans  for 
this  work  have  been  made  for  some  time,  have  been  sub- 
mitted to  the  Western  Union  telegraph  company  and 
accepted  as  being  satisfactory,  and  now  all  that  is  wanted  is 
the  order  from  the  war  department  allowing  the  work  to 
be  carried  out  as  contemplated  by  these  plans.  This  order, 
for  some  mysterious,  red  tape  reason,  does  not  come,  and  in 
the  meantime  things  are  standing  still.  It  will  take  some 
time  to  put  the  line  across  the  bridge  after  the  official  per- 
mission is  received.  The  representatives  of  the  syndicate 
are  not  committing  themselves  to  positive  promises  as  to 
the  day  and  hour  the  lines  on  this  side  of  the  river  will  be- 
gin to  run  by  electricity,  but  they  continue  to  hope  that  it 
will  not  be  long,  and  our  people  join  with  them  in  the 
hope."  The  system  is  equipped  with  Thomson-Houston 
apparatus.  ___^^^^^___^_^ 

ELECTRIC   MINING. 

The  Shawmut  Coal  company  of  Pennsylvania  has  the 
strongest  faith  in  the  use  of  electric  mining  machinery  and 
believes  tuat  it  is  the  power  ihat  will  be  used  in  the  near 
future  in  all  large  mines,  as  it  is  more  economical  and  more 
easily  handled  than  compressed  air.  The  company  is 
using  the  new  Lechner  coal  mining  machine,  and  says 
it  is  a  complete  success.  One  generator  and  four  motors 
are  employed. 

The  mines  belonging  lo  the  Anaconda  company,  the 
greatest  copper  producer  in  the  world,  have  been  shut 
down.  This  was  caused  by  a  disagreement  with  the  Mor- 
taoa  Union  railway,  which  hauls  ore  from  Butte  to  tl  e 
smelters  at  Anaconda.  The  railway  wanted  to  advance 
rates  about  one-third,  and  the  company  refused  to  yield. 
The  shut  down  will  throw  about  3.000  men  out  of  employ- 
ment. This  may  result  in  an  advance  in  the  copper  mar- 
ket. 

An  Eastern  mining  paper  recently  made  the  statement 
that  the  Thomson-X'anDepoele  Mining  company  was  not 
yet  ready  for  business.  This  is  certainly  a  mistake,  as  the 
Western  power  and  mining  department  of  the  Thomson- 
Houston  Electric  companyof  Chicago  is  ready  to  take  con- 
tracts for  any  class  of  electric  mining  machinery  and  is  able 
to  refer  to  plants  already  installed.  This  department  has 
lately  been  organized  with  Lieut.  F.  I!.  Badt  as  manager, 
and  the  business  has  already  grown  to  very  handsome  pro- 
portions. _^.^_^^^^__— 

NEW  INCORPORATIONS. 

Standard  Light  company  of  New  Jersey.  Elizabeth,  N. 
J.;  capital  stock,  $20,000;  the  raanufaciure  and  sale  of 
electric  Hgbt  and  power  apparatus,  electric  lamps  and 
other  translators  and  generators. 

The  liila  and  Merion  Electric  company,  Bala,  Pa.; 
capital  stock.  |l2S,ooo;  supplying  light,  heat  and  power  by 
electricity  to  the  public  in  the  township  of  lower  Merioo. 

The  Iron  Mountain  company  of  Michigan,  New  York 
City.  N.  Y.;  capital  stock,  $1,000;  owning  and  holding  real 
and  personal  estate  in  the  states  of  Michigan  and  Wiscon- 
sin, developing  the  same,  operating  iron  furnaces,  elec 
trical  railways  and  other  manubcluring  plants. 

Ice,  Light  and  Water  company.  Terrell,  Texas;  capital 
stock,  $50,000;  electric  light  business,  also  manufacture 
of  ice;  also  to  supply  water  to  the  public. 

The  Corporate  Town  company  of  Ivnoxvjlle,  Tenn  ,  has 
been  organized  with  a  capital  of  $  to, 000,000.  It  proposes 
to  own  street  railroads,  gas  works,  furnaces,  electric  light 
and  telephone  plants,  homes  for  artisans,  and  establish 
a  manufacturing  city  in  the  healthier  highlands  of 
East  Tennessee,  which  are  so  wealthy  in  timber,  mine- 
rals and  agricultural  lands.  The  president  is  Superin 
tendent  of  Census  Robert  P.  Porter,  and  assoc-ated 
with  him  in  the  directory  are  ex-Congrcssman  McComas  of 
Maryland,  who  is  vice-president,  and    United  States  Sena- 


tors John  G.  Carlisle  of  Kentucky,  Ishara  G.  Harris  of 
Tennessee.  H.  C.  Hansbroughof  North  Dakota,  ex  Repre- 
sentative Butterworth  of  Ohio,  Augustin  Davis  of  Chicago, 
Judge  Love  and  W.  P.  Love  of  Tennessee,  S.  M.  John- 
son of  Knoxville,  and  B.  A.  Jenkins,  president  of  the 
National  Bank  of  Knoxville,   who   is   the  treasurer  of  the 


company. 


TELEGRAPH. 


An  ordinance  will  probably  be  introduced  in  tbe  city 
council  of  Baltimore  to  appropriate  $50,000  for  the  pur- 
pose of  laying  underground  the  wires  of  the  police  and 
fire  alarm  telegraph. 

A  cable  to  connect  Spain  and  Morocco  is  being  laid. 
The  sections  from  Almeria  to  the  island  of  Alboran  and 
from  the  latter  place  to  Melilla,  on  the  African  coast,  have 
already  been  put  down. 


TELEPHONE. 


The  directors  of  the  Erie  Telegraph  &  Telephone  com- 
pany, it  is  reported,  have  uuder  consideration  a  proposi- 
tion to  sell  a  portion  of  their  70  per  cent,  interest  in  the 
stock  of  the  South'vestern  Telegraph  &  Telephone  com- 
pany for  $700,000,  which  is  equivalent  to  $50  per  share 
for  Erie  stock. 

Referring  to  the  telephone  lines  between  Paris  and  Lon- 
don an  English  exchange  says:  There  are  So  miles  of 
land  line  to  Dover,  and  iSo  from  Paris  to  Sandgate,  where 
the  French  shore  end  lands.  The  cable  itself  has  four 
thick  copper  wires,  two  of  which  will  be  used  at  first,  and 
the  other  two,  if  found  necessary,  afterward.  The  total 
cost  is  estimated  as  about  ^400.000.  At  first  four  call 
boxes  will  be  connected,  and  the  governments  look  to 
Stock  Exchange  interest  to  recoup  them  for  their  trouble, 
A  West  end  branch  will  be  opened  in  London,  and  means 
will  be  taken  to  enable  private  wires  to  be  connected  The 
line  can  be  used  for  telegraphic  purposes  in  the  night-time 
if  not  otherwise  required.  The  land  line  to  Dover  is  taken 
on  a  new  set  of  posts  carrying  double  cables,  a  complete 
metallic  circuit,  two  wires  to  the  cable  crossed  continually 
to  obviate  induction.  Mr.  Preece  says  that  the  speaking 
on  the  land  line  is  perfect,  better  than  any  London  cir- 
cuit, and  as  good  as  from  one  room  to  another  in  the  post- 
office. 


MISCELLANEOUS. 


An  exchange  says:  New  York  state  has  the  only  legis 
lature  criminally  stupid  enough  to  drive  capital  out  of  its 
own  borders.  Other  states  have  abundance  of  state  pride 
and  state  selfishness,  but  New  York,  city  or  state,  from  a 
consciousness  of  its  pre-eminence  or  from  public  apathy 
which  brings  about  the  election  of  unfit  representatives, 
continues  to  legislate  against  itself.  President  Coleman  of 
the  tax  department  is  quoted  as  saying  that  he  is  prepared 
to  show  to  any  one  who  wishes  to  see  it,  at  his  office,  an 
itemized  list  of  corporations,  aggregating  $450  000.000  of 
capital,  which  have  been  forced  out  of  New  York, and  have 
reorganized  in  the  two  counties  of  Hudson  and  Essex, 
across  the  river  in  New  Jersey,  during  the  period  from 
January  i,  1890  to  January  20,  iSgr.  This  list  he  will 
present  shorrly  either  to  the  city  authorities  or  to  the  com- 
mittee on  taxation  of  the  legislature,  at  Albany,  for  their 
consideration.  This  only  includes  two  counties  in  New 
Jersey  and  does  not  include  Connecticut  or  other  migra 
tion.  The  list  contains  the  most  prominent  electrical  con- 
cerns with  headquarters  in  New  York. 


TRADE    NEWS. 


"K.  K."  wire  still  continues  in  active  demand,  and  the 
Great  Western  Electric  Supply  company  of  Chicago  re- 
p3rts  a  phenomenal  sale  for  the  last  month. 

George  Cutter  of  Chicago  his  lately  received  two  car- 
loads of  Simplex  wire,  including  an  assortment  of  the 
extra  heavy  insulation  suited  for  use  in  mines.  This  has 
been  used  largely  in  the  iron  mines  in  Northern  Michigan 
and  has  given  satisfaction  even  under  the  severe  conditions 
which  are-  met  there.  Many  large  duplicate  orders  have 
been  received. 

The  Central  Electric  company,  Chicago,  has  just  issued 
an  illustrated  catalogue  covering  the  entire  supply  business. 
The  several  departments  are  arranged  and  classified  and 
an  index  is  furnished.  A  feature  of  the  catalogue  and  one 
that  will  be  greatly  appreciated  is  \he  telegraph  code  which 
is  given.  The  catalogue  is  handsomely  illustrated  and  con- 
tains much  useful  information. 

The  Uain  Electric  Manufacturing  company,  Chicago, 
has  just  issued  a  new  catalogue  which  is  worthy  of  special 
mention.  That  the  little  pamphlet  was  compiled  by  a 
practical  man  is  evident  at  a  glance.  The  pages  in  the 
fore  part  of  the  book  are  filled  with  cuts  and  reading  mat- 
ter descriptive  of  electric  light  and  power  apparatus  de- 
signed by  Force  Bain,  and  the  remainder  of  the  space  is 
filled  with  electrical  data  which  will  be  most  valuable  to 
men  who  want  practical  hints  expressed  in  a  concise  and 
thorough  manner. 

Miliken  Bros..  New  York,  report  a  large  demand  for 
their  street  railway  and  electric  light  poles,  whicli 
they  are  now  furnishing  to  almost  every  section  of  the 
United  States  and  Canada.  They  have  their  large  shops  now 
e(]uipped  with  special  machinery  for  turning  out  this  class 
ol  work,  and  are  able  to  fill  orders  promptly,  either  from 
stock  on  hand  or  at  short  notice.  Among  the  recent  orders 
which  they  have  secured  are  the  iron  poles  to  be  used  for 
all  the  street  railway  work  at  Pitlslicld,  Mass.  Tlie  street 
on  which  these  poles  are  to  be  used  is  unusually  wide,  and 
consequently  the  strain  on  the  poles  will  be  very  great. 
This  firm  has  issued  a  very  handsomely  illustrated  cata- 
logue showing  the  different  forms  of  poles  which  they  make, 
and  their    advantages      Information   regarding   poles   for 
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street  railway  or  electric  light  work  will  be  cheerfully  furiv 
ished. 

Frank  X.  Cicott,  who  for  several  years  has  been  man- 
ager of  the  San  Francisco  branch  of  the  Holmes,  Booth  & 
Hayden  company,  has  been  engaged  by  the  Electric 
Merchandise  company,  Chicago,  as  manager  of  its  rail  de 
partment.  Mr.  Cicott  has  studied  the  street  railway  busi- 
ness in  this  country  and  abroad  and  is  well  fitted  to  handle 
the  Tramway  Rail  company's  product  for  its  selling  agent, 
the  Merchandise  company.  General  Manager  Mason  re- 
ports the  closing  of  several  large  contracts  for  rails,  and 
states  that  the  prospect  for  good  business  in  this  particu- 
lar line  appears  to  be  unusually  bright 

The  Knapp  Electrical  Works.  Chicago,  is  introducing  a 
new  insulating  torch,  which  consists  of  a  thick  paper  tube 
one  foot  in  length  and  one  inch  in  diameter,  supplied  with 
a  handle  at  one  end,  and  filled  with  a  high  grade  of  insu 
lating  compound. 

In  using  the  torch,  it  is  necessary  to  ignite  the  paper 
which  will  burn  just  fast  enough  to  keep  the  compound  at 
the  right  temperature  for  use.  When  the  joint  has  been 
covered,  the  torch  is  blown  out  and  there  is  no  waste  of 
compound.  Being  supplied  with  a  handle,  it  can  be  en- 
tirely used  up.  It  is  also  much  cleaner  to  handle,  and  the 
necessity  of  using  a  fire  pot  or  gasoline  torch  to  heat  the 
compound,  is  entirely  obviated. 


BUSINESS. 


The  Triumph  Engine,  manufactured  by  the  Triumph 
Compound  Engine  company,  of  Cincinnati,  Ohio,  is  speci- 
fied in  several  large  contracts,  shortly  to  be  let  in  Chicago. 

The  Cowles  Electric  Smelting  &  Aluminum  Company 
announces  that  it  has  removed  its  office  to  Lock- 
port,  N.  V.  It  believes  this  will  aid  in  facilitating  the 
business,  as  correspondence  and  orders  can  have  more 
prompt  attention. 

C.  M.  Turnquist,  2965  Cottage  Grove  avenue,  Chicago, 
announces  that  he  has  a  full  line  of  burglar  alarms,  annun- 
ciators, electric  bells,  alarm  clocks,  watchman's  clocks  and 
other  electric  supplies.  Mr.  Turnquist  is  ready  to  engage 
in  all  kinds  of  experimental  work. 

The  Electric  Railway  Specialty  company  of  New  York 
has  received  orders  for  extensions  of  the  East  Reading 
road  at  Reading,  Pa.  A  large  number  of  wooden  tooth 
gears  have  been  ordered.  There  is  a  large  demand  for  the 
company's  Perfection  grease  cup. 

The  Northwestern  Electrical  Specialty  company,  1017 
Chamber  of  Commerce  building,  Chicago,  announces  that 
it  has  secured  the  general  Western  agency  for  the  Econ- 
omic incandescent  lamp.  Although  this  lamp  has  been  on 
the  market  but  six  months,  the  sales  are  placed   at   35,000. 

The  new  catalogue  of  the  Partrick  &  Carter  company  of 
Philadelphia  forms  a  compact  volume  of  176  pages.  It 
contains  a  valuable  list  of  the  electrical  supplies  manu- 
factured by  this  reliable  house.  Especial  attention  is 
called  to  the  new  King  bells  supplied  by  this  company. 
In  this  bell  only  the  gong  is  exposed. 

The  Illinois  Electric  Material  company.  Chicago,  has  re- 
moved to  158  Fifth  Avenue,  where  it  has  opened  a  store 
on  the  grouijd  floor.  The  company  will  engage  in  a  retail 
business  in  the  electric  light  and  railway  supply  line  and 
keep  a  slock  of  Bishop  India  rubber  wires  and  Canvas 
Jacket  patent  woven  moisture-proof  wire  as  well  as  minor 
supplies. 

The  Great  Western  Electric  Supply  company  of  Chicago 
is  putting  upon  the  market  two  arc  lamps,  one  for  incan- 
descent and  the  other  for  arc  circuits.  It  is  said  that 
these  lamps  can  be  operated  by  either  the  direct  or  the 
alternating  system.  They  will  be  sold  at  a  low  price. 
This  company  reports  tbat  it  is  having  great  difficulty  in 
keeping  pace  with  its  lamp  orders,  but,  with  increased 
facilities,  it  is  now  able  to  fill  orders  promptly. 

The  Chicago  Incandescent  Light  company,  13  and  17 
North  Jefferson  street,  is  fitting  up  avery  complete  estab 
lishment  for  the  manufacture  of  the  Schaefer  incandescent 
lamp.  This  company  was  formerly  at  75  North  Clinton 
street,  but  finding  the  quarters  altogether  too  small  was 
compelled  to  seek  a  new  location.  The  very  best  machinery 
is  being  put  in  place,  and  in  a  few  days  the  plant  will 
be  in  full  operation,  turning  out  upward  of  1,000  lamps. 

Jas.  McLaughlin,  48  to  52  N.  Clinton  street.  Chicago, 
is  meeting  with  marked  success  in  the  repair  of  street  car 
armatures  and  in  the  intelligent  handling  of  any  heavy 
repair  work  intrusted  to  his  care  Mr.  Mcl--aughlin  is  one 
of  the  men  who  have  been  engaged  in  electric  business 
almost  since  its  inception.  He  personally  inspects  every 
piece  of  woik  before  it  leaves  his  workshop.  lie  is  using 
a  new  copper  and  aluminum  alloy  for  commutator  strips 
that  is  giving  satisfaction. 

The  Jenney  Motor  company  of  Indianapolis  has  just 
issued  a  new  price  list  that  marks  a  very  material  reduction 
in  the  cost  of  the  company's  apparatus,  and  with  the  es- 
tablishment of  new  agencies  in  New  York,  Boston.  Phila- 
delphia and  other  large  cities,  which  has  just  been  con- 
summated, a  very  large  business  for  the  approaching  season 
is  anticipated.  This  company  has  just  perfected  a  new 
plating  dynamo  of  5,000  watt  capacity,  which  it  is  offer- 
ing to  the  trade.  Extensive  new  buildings  are  being 
erected  and  the  outlook  is  most  llattcring, 

Two  of  the  large  twelve-inch  belts  of  the  Page  Belting 
company  of  Concord,  N.  11.,  have  been  running  in  one 
establishment  In  J'hiladclphia  day  and  night  for  a  year  at 
a  speed  of  5,761  feet  per  minute,  thus  demonstrating  ihcir 
adaptability  to  high  speed  work.  The  catalogue  of  this 
company,  containing  "Practical  Rules  for  the  I'urchaseand 
Use  of  Belting,"  is  out  for  1891,  and  will  be  sent  to  any 
address.  Among  other  specialties  which  are  manufactured 
by  this  company   arc   dynamo   double   belts.     These  are 


double  leather  belts  of  great  excellence  and  made  with  the 
best  of  care  and  from  the  best  of  material.  A  neat  circu- 
lar has  just  been  issued  by  this  company  describirg  this 
class  of  goods. 

The  following  statement  is  authorized  by  the  Westing- 
house  Machine  company: 

For  several  months  past  the  daily  press  has  constantly 
referred  to  what  it  called  the  financial  troubles  of  the 
Westinghouse  interests.  While  it  is  true  that  there  are 
several  industrial  corporations  which  in  one  form  or  an- 
other bear  the  name  ol  "Westinghouse,"  it  is  equally  true 
that  the  "financial  troubles"  among  these  companies  have 
been  confined  to  what  is  known  as  The  Westinghouse 
Electric  &  Manufacturing  company,  or,  in  other  words,  to 
that  company  whose  business  consists  in  making  and  vend- 
ing electrical  apparatus.  The  Westinghouse  Machine 
company,  for  instance,  whose  business  cons^ists  in  making 
and  selling  Westinghouse  engines,  has  had  no  financial 
trouble.  Instead  of  curtai'ing  its  operations,  this  estab- 
lishment is  still  further  increasing  its  capacity  as  rapidly 
and  as  much  as  it  can.  New  tool  and  store  rooms  are  just 
approaching  completion,  and  it  is  hoped  by  the  manage- 
ment, during  the  coming  spring  or  summer,  to  be  able  to 
add  new  erecting  and  testing  shops  fitted  with  large  power 
cranes  and  all  modern  improvements,  and  having  a  pro 
ducing  capacity  twice  as  great  as  the  present  ones. 


ELECTRICAL    PATENTS. 

Issued  March  24    1 8g  i . 

448,627.     Telephonic    Auditory    Apparatus.     George    V 
Benjamin,  Ithaca,  N.  Y. 

448,644,     Electric    Converter,     Moses  G.  Farmer,  Eliot, 
Me, 

448,653.     Electric  Railway.     Rudolph  M.  Hunter,  Phila- 
delphia, Pa. 
The  last  claim  follows: 

"9.  A  slotted  conduit,  in  combination  with  a  sec- 
tional conductor  located  therein,  switches  to  connect 
said  sections  in  series,  a  car,  an  electric  mot-or  on  said 
car,  current-collecting  devices  carried  by  the  car  enter- 
ing the  conduit  and  making  contact  with  the  conductor, 
and  switch  operating  devices  carried  by  the  current- 
collecting  devices." 

448,666.     Dynamo-Electric  Machine.    Samuel  E.  Nutting, 
Chicago,  111. 

448,669.     Electric    Contact    Device.      Frank    A.   Perret, 
Brooklyn,  N.  Y. 

448.676.  Meter  for  Alternating  Electric  Currents.     Oliver 
B.  Shallenberger,  Rochester,  Pa. 

448.677 .  Meter  for  Alternating  Electric  Currents.     Oliver 
B.  Shallenberger,  Rochester,  Pa. 

The  object  of  the  invention  is  to  provide  means 
whereby  a  meter  may  be  caused  to  register  the  current 
consumed  in  doing  useful  work  and  prevent  it  from 
being  operated  by  leakage  currents,  or  by  such  cur- 
rents as  may  be  consumed  in  any  other  operation  than 
doing  usefal  work. 

448.679.  Water-proof    Combined    Coupling  and  Cut-out 
for  Electric  Circuits.  Frank  Shlaudeman,  Decatur,  III 

448.680.  Connector  for  Electric  Wires.     Frank  Shlaude- 
man, Decatur,  111. 

448.681.  Speed  Regulator  for   Electric    Motors.     Sidney 
H.  Fhort,  Cleveland,  Ohio. 

This  invention  relates  more  particularly  to  the  means 
for  controlling  the  current  of  electricity  supplied  to 
the  motors  for  propelling  cars  on  electric  railways,  but 
the  improvements  constituting  the  same  are  included 
for  all  the  uses  to  which  they  may  severally  be  adapt- 
ed. 

448.682.  Adjustable  Rheostat.     Sidney  H.    Short,  Cleve- 
land, Ohio 

448,68-^.     Fire  Alarm    Signal-Box.     William    F.    Singer, 

Carthage,  N.  Y. 
448,698.     Electric  Switch.     Donlee    B.   Turner,  Chicago, 

111. 
448,703.     Support  for  E'ectric    Line-wires.     Herbert    C. 

Wirt,  Boston,  Mass. 

448.711.  Overhead  Crossing  Appliance  for  Electric    Rail- 
ways.    Isaiah  H.  Farnham,  Wellesley,  Mass. 

This  invention  relates  to  the  eUctrical  operation  of 
railways,  and  comprises  a  peculiar  arrangement  of  the 
frogs  or  crossing  appliances  associated  with  the  con- 
tact devices  which  slide  or  roll  upon  or  otherwise  make 
contact  with  the  supply  line  or  lines  of  an  electric 
traction  system  and  which  connect  with  an  electric 
motor  placed  upon  the  vehicle  which  is  to  be  moved. 

448.712,  Electric  Time  Alarm.     John    J.    Gallagher,  St. 
Louis,  Mo 

448,726.     Telephone     Transmitter.       Thorstein    Oeyan, 
Christiana,  Norway. 

Of  the  seven  claims  the  first  is  given: 
"In  a  phonic  transmitter,  a  microphone  casing  and  a 
holder  therefor  connected  together  so    as    to    revolve 
about    their    axes    and  lo  alternately  recede  from  and 
approach  each  other  when  one  of  said  parts  is    contin- 
uously revolved    in  the    same  direction,  or  when  both 
parts  are  continuously  revolved  in  opposite  directions. 
448,741.     Cover  for  Incandescent  Lamps.    Emil  T.  Muel- 
ler, La  Crosse,  Wis. 
448,74.^     Electric  Meater  for    Dental    Vulcanizers.  Jere 

nilah  O'Meara,  New  York,  N.  V. 
4.]8,75i.     Railway  Circuit  for  Signaling    and    Controlling 
Trains.      I'rank  E.  Kinsman,  Plainfidd,  N.  J, 

The  invention  relates  tocombinations  of  circuits  and 
appaiatus  for  use  in  connection  with  railways,  for  the 
purpose  of  controlling  or  operating  signals,  switches, 
brakes,    or    other    devices    employed  in    signaling  to 


trains  and  controlling  the  movement    thereof    in   any 
manner. 

448,77s.  Electric  Railway.  Thomas  A.  Edison,  Menlo 
Park,  N,  J. 

448,779.     Telegraph.  Thomas  A.  Edison,  Llewellyn  Park, 
N.J. 
Claim  one  is: 

"The  combination,  with  two  or  more  telegraph 
lines,  each  having  ordinary  Morse  sets  and  induction 
sets  of  one  or  more  induction  connections  between 
such  lines  and  one  or  more  retarding  or  damming  mag- 
nets to  divert  the  induction  signals  from  portion  of 
such  lines. 

448,782.  Electric  Lighting.  Rudolph  M.  Hunter,  Phila- 
delphia, Pa. 

4^8  786.  Brace  for  Telegraph  Poles.  Heniy  Ogden,  Fall 
River,  Mass. 

44S  792.     Electrical  Indicator.     Charles  Wirt,  New  York 

N.  Y. 
448,708.     Galvanic  Battery.     Charles  J.   Hirlimann,  Fort 

Lee,  N.  J- 
The  object  of  the  inventioa  is  to  provide  a   battery 

which  will  generate  nearly  its  full  current  immediately 

after  it  is  mounted,  and  also  to  provide  a  battery  cell 

in  which  the  cover  may  be  quickly  put  into  place,  and 

when  once  fixed  will  not   become  ea  ily  detached  by 

rough  handling. 
448,831.     Trolley  for  Electric  Railways.     Rudolph  Eicke- 

meyer,  Yonkers    N.  Y. 
448. S3S.     Insulator  for  Electrical  Conductors  for  Mines. 

Francis  A.  Pocock,  Scranlon,  Pa 
448,840.     Protecting  Motor  Mechanism  of   Electric  Cars. 

Sidney  H.  Short,  Cleveland,  O. 
448,847.     Clamp  for  Electric  Battery   Zincs.     James    H. 

Leakin,  Baltimore,   Md. 
448,856.     Electric     Signaling    Apparatus    for    Railways. 

Edwin  D.  Graff,  New  York,  N.  Y. 
448,865-     Lamp  for  Electric  Railway  Cars.     Charies    G. 

Smith,  Brcoklyn,   N.  Y.,  and   Louis  Pfingst,  Boston, 

Mass. 
448,879.     Electric  Heating  Apparatus.     Mark  W.  Dewey, 

Syracuse,  N.  Y. 
448,894.     Electric  Meter.     Elihu    Thomson,  Swampscot, 

Mass. 

448,910.  Electric  Street  Car  Driving  Gear.  Conrad  M, 
Conradson,  Madison,  Wis. 

448,9  '4  Fi'ament  for  Incandescent  Electric  Lamps. 
Georg  Erlwein  and  Frederich  G.  A.  Heller,  Berlin, 
Germany. 

448.915-  Filament  for  Incandescent  Electric  Lamps. 
Georg  Erlwein,  Berlin,  Germanv. 

448,916.  Filament  for  Incandescent  Electric  Lamps. 
Georg  Erlwein,  Berlin,  Germany. 

448,920.  Filament  for  Incandescent  Electric  Lamps. 
Friedrich  G-  A.  Heller,  Berlin,  Germany. 

448,927.  Locomotive  Engine.  Ralph  Peacock  and  Her 
mann  L.  Lange,  Manchester,  England 

448,936.  Electrolyte  for  Galvanic  Batteries.  John  J.  Col- 
lins, Washington.  D.  C. 

448.953-     Electric  Belt.     Willie  C.  Fuller,  Kirwin.    Kan. 

448,956.  Electric  Insulator.  George  H.  Graham,  Rid,p- 
land,  and  Thomas  Gannane,  Chicago,  III. 

448,963  Railway  Alarm  Signal.  John  R,  Tones  and  John 
W,  Scott,  Arlington,  III. 

448,980.  Electrical  Protector.  Isaac  N.  Miiier,  Cincin- 
nati, Ohio. 

448,994.  Matrixmaking  Machine.  Casper  L.  Redfield, 
Chiijago,  III. 

448.998,  Independent  Electric  Clock.  William  S.  Scales, 
Everett,  Mass, 

448.999.  Secondary  Electric  Clock.  William  S.  Scales, 
Everett,  Mass. 

449  Gor.  Method  of  Measuring  Alternating  Electric  Cur- 
rents.    Oliver  B  Shallenberger,  Rochester,  Pa. 

The  invention  consists  in  so  organizing  a  meter  de- 
signed to  be  connected  in  the  primary  or  supply  cir- 
cuit or  to  measure  the  current  llowing  through  it,  that 
it  will  commence  to  operate  only  when  toe  flow  of  cur- 
rent through  the  circuit  to  which  it  is  applied  exceeds 
the  leakage  of  the  circuit,  or  of  the  converters  con- 
nected in  the  circuit,  and  at  the  same  time  will  give 
an  accurate  record  of  all  the  current  consumed  in 
doing  useful  work. 

449,002  Meter  for  Alternating  Electric  Currents.  Oliver 
B.  Shallenberger,  Rochester.   Pa. 

449  003,     Meter  for  Alternating  Electric  Currents.    Oliver 
B.  Shallenberger,  Rochester.  Pa. 
Claim  four  reads: 

"4-  In  an  electric  meter,  the  combinations,  with 
the  armature,  its  including  coils,  and  the  projection  or 
brake  normally  pressing  against  the  surface  of  the 
armature,  of  the  core,  acted  upon  by  the  currents  llow- 
ing to  the  meter  and  brought  into  operation  by 
currents  of  a  predetermined  value  to  release  the  arma- 
ture from  the  detent." 

■149. 035-     Electrical  Heater,     fohn  V.  Capek,  New  York, 

N.  Y. 

449  036.  Electrical  Heater.  John  V.  Capek,  New  \'ork, 
N  Y. 

.149,044.  Electric  Lighting  System.  Edward  II.  John- 
son, New  York,  N.  Y. 

449  oSi.  Electric  Time  Stamp.  Warren  B.  Martlndale, 
Kenosha,  Wis  ,  and  Ernst  R.  Malmborg,  St.  Louis. 
Mo. 

449,090.  Electric  Rock  Drill.  William  M.  Schlesinger, 
Philadelpnia,  Po. 
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■EOtiEKE  E.  Pmr.T.TPg,  Preai4ent.  W.  H.  Sawtkk,  ■Sco'y  and  Electridan, 

AMEEICAU  ELECTRICAL  WOUKS, 

PROVIDENCE.  R.  I. 

MaDufacturers  of  Patent  Finished 

ELECTRIC   LIGHT  WIRE, 

Magnet  Wire,  Office  and  Annunciator  Wire,  Rubber  Covered 

Wire,  Lead  Encased  Wire,  Telephone  and 

Incandescent  Cords. 

FARADAY  CABLES. 

NewYork  Office,' 10  Cprtlandt  Street, 

THE  ^"ci^-A-:e^^§z"  T?\rzisB. 

Insulation  Guaranteed  Wherever  tJscd,  Aerial,  Underground  or  Submarine. 


In  a  letter  from  the  INSPECTOR  of  the  Boston  Fire  Underwriters' Union,  onder  date  of  March29, 
1886,  he  says:    "A  Thorouglily  Reliable  and  Desirable  TVire  in  Every  Kespect. 

Tlie  rabber  nBed  in  inanlating  oar  ^vires  and  cables  is  specially  chemically  prepared,  and  is  guar- 
enteed  to  be  waterprnof,  and  will  not  deteriorate,  oxidize  or  crack,  and  will  remain  flexible  in  extreme 
cold  weather  and  not  affected  by  heat.  The  Insulation  is  protected  from  mechanical  Injnry  by  one  or 
more  braids  and  thewhole  slicked  with  Clark's  Patent  Compound,  which  is  water,  01',  acid  and  to  a 
very  ereat  es'eat,  fire-proof  Our  insulation  will  prove  durable  when  all  others  fall.  We  are  prepared 
to  fnrnlBh  single  Wires  of  all  gauges  and  diameter  of  inauiation  for  Telegraph,  Telephone  and 
Electric  Lighte  from  stock.    Cables  made  to  order. 

EASTERN  ELECTRIC  CABLE  COMPANY, 

61  and  63  Hampshire  Street,  Boston,  Mass. 
HENRT  A.  CLARK,  General  Manager.  HERBERT  H.  BUSTIS,  Electrician. 


MICA 


AIX  SI2X3 

Aim 

QT]Ai.rni:s 


For  Electrical  Purposes. 

ETJGMEMUNSELL&OO.. 

218  W^ater  St.,  New  Tork. 


Turner  Brass  Works 

"<  LASALLE  AVE 

Chicago. 


SpecTaTties 


SPEAKING  TUBES  AND  WHISTLES. 

Oral,  Electric,  Pneumatic  and  Mechanical 

ANNUNCIATORS  i»°>B£LLS. 

FITI.I.  I,INE  AlilVAYS  IN  I^TOCK. 


W.  R.  OSTRANDER  &  CO., 

21,  23  and  25  Ann  St.,  New  York. 

Factory,  ]46I  and   14(i3  DeKalb  Ave.,  Brooklyn,  N".  Y. 
C3P~Send  for  New  Catalogue,  out  August  I. 


THE  GROCKER-WHEISLER 

PERFECTED  MOTORS. 

"^'cr.v  mIow  Mpcod,  full  power.  perf<M't  regu- 
lation, rorscil  fleidH  let  into  baHe.  Helf-oilinj; 
licarin^M,  Molf-centerine  hearinfCH.  all  Hixen. 
both  arc  and  invandeiiicent,  for  nil  pouer 
parpoHC8.  

Ackn'jwlfdgfld  by  tlipLpaiJlnKManufacturiiiKCiinii>arih's  Id  be 

THE  MOST  PERFECT  MOTOR  MADE. 

Estimates  and  Plans  Furnished  for  Electric  Power  Equipment- 
Correspondence  Invited. 

430-432  WEST  14TH  ST.,  N£W  YORK. 


WILLARDL.  CANDEE,  I  r„.i„..,  «.„.„«„ 
H.  DUBiNTCnEEVER,  fB^'i^^'  Managers. 


rPIBCXl 


F.  CAZENOVE  JONES, 

Manager  of  Factorlce. 

XlNTO'Elft.rf.A.I'XOZa-.A.Xj 


13    I'a.rls.   Ho-«^7-,    ^To-ve-    Te"orlx.. 

INSULATED  WIRES  and  CABLES, 

ELECTRIC  LIGHT,  TELEPHONE  AND  TELEGRAPH, 


:i.ON'^ 


f TRADE  MARK! 


AERIAL,      SUBMARINE      AND      CNDER- 
<1K0I1NI>   I'.Si:. 

Awarded  a  Gold  Medal  at  ''-e  Paris  Exposition. 

BOi.K  makcfacurehb  op 

Candee  Aerial  Wires. 
Manson  Protecting  Tape. 
Okonite  Waterproof  Tape. 

itRiWCIIRH:      Chlraeo,    IMilladclnliin.    Ilontoii.   Hon    FrniirlMco,   t'lnrlnnotl, 
UuuIhvIIIc,  Omaha,  .niiineapollH, Mt.I'VulH,  KanHn"<'l(y,  liondon,  14,  America, 


GEORGE   CUTTER, 

ELECTRIC  SPECIALTIES, 


333  The  Rookery, 


0:Ecxo.^Gto. 


"O  for  a  day  of  rest; 

No  grounds  shown  by  a  test- 
High  insulation. 

No  leaks  to  feed  with  coal, 

All  safe  and  in  control- 
Such  be  our  station!" 


And  such  it  is— If  not,  then  it  is  high  time 
that  you  used  Simplex  Wire. 


Have  you  seen  my  new  Simplex  Folder? 


AN  ELECTRICIAN, 

At  present  connected  with  two  prominent  New 
York  City  Electric  Lieht  Companies,  will  be 
open  to  engagement  May  1st.  Expert  in  test- 
ing and  Ia>iDS  Submarine  and  iSubway  Cables. 
PJrst-clanB  refcreDces. 

Address  A.  H.H.. 
Care  of  Eastern  OfBce,  V\  estebn  Electrician, 

534  Temple  Court,  New  York  City. 


i  and  16  Light  Dynamos. 
llacliine    and   Fan  Motors. 

Complete  machint-s  or  parte 
and  castinge,  with  inslrnct- 
ions  for  building  College 
_  and  School  Demonstrating 
■  Dynamos.  Electroplating 
Dynamo3.  Large  I'lunee 
Batteries  for  rnnolDg  Mo- 
tors.  Send'etamp  for  Catalogue. 

PALMER  BROS..  Mianos.  Conn 


ELECTRIC 


OUTFIT. 


MASON'S  FAMOUS  BATTERIES. 

MEDAL  AWARDED,  American  Institute  Exhibition,  1891. 
SEND  FOR  ILLUSTRATED  CATALOGUE  B. 


JAMES  H.  MASON, 


118  &  120 

Park  Ave. 


Brooklyn,  N.Y, 


FOR   SALE. 

3D  -S-  3^  -^  Ois/iE  O. 

Almost  new.    Will  sell  with  or  wllhoot  lamps. 
Price  low. 

Hiram  Ilonard  JL  Co., 

L'iNCiNNATi,  Ohio. 


H.H.HIPWELLMFG.CO., 

Formerly  of  Allesrlieny,  Pa., 

M;inufacturer8  of 

Electric  Specialties  of  Every  Variety. 

TOOLS.  DIES.  ETC., 
Long  Island  City,    New  York. 


SYNOVIAL  DYNAMO  OIL 

Second  to  None.  Free  from  Gum  or  Acids. 

By  refllterlng  can  be  used  contlnaally.  Adopted  by  the  Iirgest  Eectric  Plants  of  the  Wtat. 

Write  tor  Prices  and  SampIeB.  S.  TAUSSIG.  Agent.  45  River  St.  CHICAGO. 


IF  YOU  HAVE  A  BATTERY. 

Gravity  or  Leclanche,  use  the  Delany  Battery 
Strip.  It  prevents  salts  from  creepins,  beeps 
balterlee  and  shelves  clean,  preven's  local  action, 
andprolooeelifeof  battpry.  WARRAIiT£I>. 
''e  idoz.,  Gravity,  60c;  Leclanche,  ."iOc. 

PATRICK  B.  DELANY, 

Sonth  Oranee,  N.  J. 


I  ^  I  Best  and  Cheapest. 

i3 /|)    Reqaires  Less  Battery. 

^5^g^y  MADE  BY 

Wm  Walter  Hay  1%  Co.. 


(3,^  ie-30  "W.  Kfindolph  Street, 

CHICAGO. 


ROOT'S  Water-tube  Boiler. 

SAFE.      ECONOMICAL      DURABLE 

AN  EXCELLENT 

ElecfrJG  Plant  Boiler. 

\  Inptnd  by  the  Electric  Light  Companies  of 

It^n   lr>ir.     St.    Piiul.    CnlumlHis,     Cinninnati. 

Loiit^ville,  Jerspy  Cily,  nud  «   grent    iimny 

tl    rf;  alPO  by  tlie  Armlngton  ife  Sims  I'^n- 

gln    Co  .  Providence,  11.    I.;  (he  Lynn  Relt 

I  Street  Uv.   Co,   Lynn,  MaKH,,  and  Hip 

II  son-HoHslon  IClPclrlc  i_'o.,  Lynn, Mass. 

Abendroth&RootMfg.Go,, 

28  Cliff  St ,  New  York. 

BIIANCHES:  Bos'on,  PhlladelphlB,  New 
OrluBDs,  Dallas,  Kocbester,  Cincinnaii  and 
ChlcftEO. 

"MAGNETIC^VANE" 


ROOT  SECTIONAL  SAFETY  BOILER. 


#  Voltmeters 

For  Central    Stations,    Isolated  Plants 
and  Marine  Installations. 

Correspondence  Solicited.  Send   for   Illustrated  Ciita 
logueof  Electrical  Test  Inetraments,  l-Wi 

QUEEN  &,  CO.,  PHILADELPHIA. 
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Established  in  1861. 

E.  BT^GGOT, 

WHOLESALE  AND  RETAIL  DEALER  IN 

ELECTROLIERS, 

COMBINATION 

GAS  AHD  ILSCTRIC 

FIXTURES. 

ELECTRIC  AND  GAS  GLOBES, 
SHADES,  Etc.,  Etc., 

171  E.  ADAMS  STREET, 
CHICAGO. 

BRANCH  8TOBB 

2134  Michigan  Avenue. 


EDISON  LAMPS  REDUCED  TO  44  GTS. 

16  CANDLE  POWER  LAMPS. 

Lots  o£  25  to  150  44  cents  each. 

Lots  of  150  to  500 42  cents  each. 

Lots  of  500 40  cents  each. 

Other  sizes  In  proportion.     All  sizes  in  stock,  with  bases 

to  fit  any  make  of  lamps  or  sockets. 

Full  lAne  OKONITE  WIRES  in  Stock.    Safest  and  best  rvire  made. 

Full  Line  of  Edison  Soclcets  and  Appliances, 

STANDARD  ELECTRICAL  WORKS,  ''"S"'' 


ALI)MIIIIIM*6E!  JSJJS'EvSIr 
Sclenliflc,  Mechanical,  Progressive  Intelli- 
gence. AUlbe  latest  newB  bboDt new  dlBcover- 
lee  of  the  new  metal.  Over  10  000  copies  monthly 
guaranteed.  Only  SI  a  year,  inclnding  a  Lord's 
Prayer  *  Icminum  Soavenir  and  tolid  Aluminum 
Finger  Ring. 


DRY  STEAM 


FDBNISHED  BI 


SEPARATOE. 


The  Pond  Separator  1b 
guaranteed  to  relieve  the 
Bteam  of  all  entrained 
water,  and  return  this 
iWater  to  the  Boiler,  thus 
efEecting  alarge  eaving  in 
fuel.      

SEND  FOR  CIRCULAR. 


Fond  Engineering  Co., 


ST.LOUtS,  CHICAGO 

KftNSASClTY,     OMAHA, 

DALLAS,  SEATTLE. 


STORY  AND  MORAL. 

Some  of  our  esteemed  contemporaries 
make  very  loud  and  frequent  claime  re- 
gardins  their  own  value  as  advertising 
mediums,  but  the  Western  Electkician 
enjoyH  the  distinction  of  having  heen 
selected  by  one  of  the  shrewdest  adver- 
tisers in  the  business  as  the  medium  for 
c:irrying  the  largest  advertisement  ever 
placed  by  a  single  concern  in  anelec- 
trical journal.  See  our  issues  February 
21st  and  2ith,  this  year. 

MOKAJj:— Advertise  in  the  paper 
that  reaches  the  consumer. 


ELECTRICITY 


illi  lis  tlr.^.!  in-Jlirirlrs;  illiis- 
lr!i(ril..Tl  ;i  vr.:;niMHin:ir;."ir.--;iiii|ilcr<i|iv  1IIc;11lo 
AMATEUR  ELECTRICIAN.  Box  X.  Ravenswood.  111. 


^  '^• 


Stilwell's  Patent  Live  Steam-Feed  Water  Purifier. 

Removes  all  Impurities. 

Entirely   prevents   SCALE    in   Steam 
Boilers.    Catalogue  on  application. 

SmW£LL&6IERGEMFG.C0., 

DAYTON,  OHIO. 


CHICAGO  ELECTRIC  CLUB 

WILL  HOLD  ITS  NEST  REGULAR  MEETING 

MONDAY   EVENING,  APRIL  6th, 

WHEN    A  T  ■TiTSg'  A  Tvn~>  H ;  hr*     XSOW   ^vill   bead   a  papek   on   the 

REGULATION  OF  CONSTANT  CURRENT  GENERATORS. 

THE  COMMITTEE  ON   NEW  QUARTERS  WILL  REPORT  AT  TBIS  MEETING. 


ELECTRIC         "^^-  Mclaughlin. 

RAII  WAY  ^4 Years', Experience. 

I  I P  H  T  "^  Pioneer  in  the  Bneiness. 

OnU/CD  Repaire  and  Parts  for  all 
iND  rUVVtn.  Sjstems. 


48,  50  and  5S  NOBTU  ClilKTON  ST., 

CHICAGO,  ILL. 


A  MO»£I,  RAII.TVAY. 

Tlie  Burlington  Route,  C.,B.  &Q.  R. 
R.,  operates  7,000  miles  of  road,  ■with  ter- 
mini in  Cliicago,  St.  Louis,  St.  Paul, 
Omaha,  Kansas  City  and  Denver.  For 
speed,  safety,  comfort,  equipment,  tracli, 
and  efficient  service  it  has  no  equal.  The 
Burlington  gains  new  patrons,  but  loses 
none. 


EMPIRE  CHINA  WORKS, 

144  to  156  GreeESt.,  Green  Point,  BrooMyn,  E,  D.,  N.  Y. 
HARD  PORCELAIN   ELECTRICAL  SUPPLIES, 

INCLUDING 

Siritcb  Bases.  Cat-Oat  BoxeD,  Cleats,  Circuit  Brealkers, 
Bngbings,  Knobs  and  otber  Insulators. 

The  body  of  our  goods  is  made  non-condnctive.  Our  ware  Is  the  moat 
dense  and  is  conBequently  the  most  n  on -absorbent  that  can  beprodnced, 
being  theTRUB  BARD  POaCELAIN. 


J.C.TEMPLE, 

(Formerly  of  STOUT,  MILLS  &  TEMPLE), 
DATTOSI,  OHIO, 

HyMicaEiMecliaiicalEDpefir 

Improvement  of  M'ater  Powers,  Arraneement 
of  Power  Plants,  Shafting,  etc,  for  Electric  Power 
and  Light.    CONSTRUCTION  SUPERINTENDED. 


HENRY  HUTTON, 

ConsaltiDgaQd  CoDtracting  Efcciricat  Engineer. 

COMPLETE  ELECTRIC  LIGHT 

ABTD  POWER  FIiANTS. 

MIKINQ  AND  SPECIAL  MACHINERY. 
MANUFACTURERS'  AGENT. 

^.A.  COAX  .A.,     ■SKT.A.^IX. 


YOU  WILL  OBLIGE 

Both  Advertiser  and  Publisher  by 
mentioning  the  WESTERN  ELEC- 
TRICIAN when  writing  to  advertisers 


THE  SCHUYLER 


-sirsTEiva:  oif- 


ARC  LIGHTING 


CONTAINS  THE  FOLLOWING  IMPORTANT  FEATURES: 


>  WE    ARE    FITTED    WITH 

^X/        RELIABLE   Machinery  and  Toois, 

'^^^flnd Employ  RELIABLE  Workmen. 

All  Kinds  of  Electrical  Apparatus  to  Order. 

CHICAGO  ELECTRIC  MFG.  CO. 

KARTAVERT 

THE  I5KST  SUBSTITUTE  FOR  HARD  RUBBER. 

A   HARD   AND   FLEXIBLE    FIBER. 

IN  SHEETS.   RODS  and  TUBING.     FOR  ALL  ELECTRICAL  PURPOSES  WHERE 
PERFECT  INSULATION  IS  DESIRED.     PATENT  INSULATING  CLEATS. 

The-  Kartavsrt  -  Manufacturing  -  Co,^ 

■v«riij]viiKr<3-T03xr,  xijeixj. 


Instantaneous  and  Automatic  Regulation. 

Self-Lubricating  Boxes. 

Ventilated  Armature,  proof  against  a  burn-out. 


A  Pure  White  Steady  Light. 

MSCHUYLER  ELECTRIC  CO., 

MIDDLETOWN,  CONN. 
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VICTOR  TURBINE  WATER  WHEEL 


The  attention  of  ELECTRIC  COMPANIES  is  called  to  this  Cd.X:> 
BRAXEO  'WAXER  IVHEEL.  as  particularly  adapted  to  their  use, 
on  account  of  its  remarkably  !$tea.dy  motion,  bicrli  Speed 
and  ci^reat  Efficiency,  and  lar;i;^e  Capacity,  for  its  diameter, 
being  double  the  Power  of  most  wheels  of  same  diameter.  It  is  used  by  a 
number  of  the  leading  electric  companies  with  great  satisfaction.  In  the  econom- 
ical use  of  water  it  is  without  an  an  equal,  producing  the  highest  per  cent,  ot  usl- 
ful  effect  ;fuaraiiteed. 

Sn\D  FOB  CATALOGUE  AND  PARTICULARS. 

Our  Horizontal  "Victor"  is  highly  recommended,  as  no  geai2  are  required, 
and  it  can  be  belted  directly  to  dynamo. 

The  accompanying  engraving  represents  a  pair  of  12-inch  TDCXOR 
XIIRBI^ES  arranged  on  a  horizontal  shaft  with  Cast-Iron  Flume,  Draft 
Tubes,  End  Bearings  for  Shaft,  and  Driving  Pulleys  complete,  all  mounted  upon 
a  substantial  cast-iron  bed  plate.  The  entire  arrangement  is  very  complete  and 
strictly  first-class  in  every  particular.  We  are  now  prepared  to  furnish  Victor 
Turbines,  either  single  or  in  pairs  on  horizontal  shafts,  and  where  the  situation 
admits  of  their  use.  we  recommend  them, 

STILWELL  &  BIERCE  MFG.  CO.,  •  DAYTON,  OHIO. 


i    /M^r^     r^  ADBON  CO.,    MAKERS  or  HIGH  -GRi 

LOBE  £WoHlO.  <^-°r/.  SfT^S 


PURE  ALUMINUM 

One  Dollara  Pound  in  Ingots. 

Tbe  Cbeapest  and  Puest  ontlieMarkt. 

Hannfactnred  by 

THE   COWLES 

Electric  Mil  &Alnfflm  Co. 

liOCKPORT,  K.y. 

Alnmlnnm  Brass  and  Alnmlnnm  Mftnganeee 
Bronze  the  BCrongest  and  beet  metala  for  pro- 
peller wheels. 

Gold  Medal,  Parle.  1889;  Elliott  Creeaon  Gold 
Medal;  John  Scott  Legacy  Medal. 

Correspondence  Solicited. 


HARRISON  CONVEYOR 

FOR  HANDLING 

Grain,  Coal,  Tan  Bark,  Seeds,  Etc. 

Will  convey  all  binds  of  erain  without  miiinfr. 
Will  carry  two  differeni  binds  of  material  In  op- 
posite directions  at  tbe  same  time. 
Will  convey  Ooe-Hundred  and  Fifty  Tons  of  Coal 

Fer  hour.  Made  of  Wrought  Iron  and  Steel.  Send  for 
Ilu8.  Catalog.     BORDKTi  <fe  SELI^ECS.  CO., 

AS   nna   SO    ff,nl--«   «.         t^f^ntrn.    111. 


Y''n  ma-  e  a  mietabe  if  you  don't  buy  Electrical 

Snpp]  les  from  Mf.  &  F.,  Cleveland,  Ohio, 

Send  for 

tbe  latest 

*' List  of  Bargains 

for  Bell  Hangere'' 

and  "rock  bottom  prlcea"  on 

Sledical  Batteries. 

We  nndereell  all. 

Address 

Fletcher  &  Fletcher  Electric  Co.,  Cleveland,  O. 

llention  tbia  paper  if  you  want  bottom  prices. 


WM.  H.  TUENEE. 


J.  LS8TXB  WOODBREOOE. 


mrOODBRIDGX:  &  TURNER^ 

Electrical  Engineers  and  Contractors. 

CO}IPL,ETE  EqCIPMBHT  OF  ELECTRIC  BAII.WAY«». 

Steam  Plants  for  Electric  Light  and  Power.  Arc  and  Incandescent  Lights  Installed. 

Oesi^ns  and  Estimates  Submitted. 

47    "rimes    ^Stxlldlxxs.    SiTexiv    ITox-ls.. 


One  1 5-light  50  TOlt  Dynamo 
One  2 5-light  50  Tolt  Dynamo 
One  50-Iiglit  50  volt  Dynamo 
One76-light  110  volt  Dynamo 
One  lOO-light  1 10  volt  Dynamo 
One  150-light  110  volt  Dynamo 
Including  Lamps  and  Holders. 

I.  W.  COLBURN  &  CO.. 

FITCHBURC,  MASS. 


WE  ARE  HEADQUARTERS  IN  THE  WEST 

F^OR    EI.ECXRICJLL    SOOI^S. 


SEND  FOR  OUR  NEW  AND  COMPLETE  CATALOGUE. 


Electrician  Publishing  Co,,  G  Ijaheside  Bldg.,  Chicago,  ill. 


LIGHT 


NO  LIGHT  EQUAL  TO  DAYLIGHT. 


ITezt  to  that,  howe'^er,  is  the  SOFT 
WHITE  Light  of  the 

SUNBEAM. 

IT  HAS  NO  EQUAL. 

Give  us  the  Voltage  and   Base   wanted,   and  we  will  send  you  Sample  Lamps 

Free  of  Expense. 

The  Sunbeam  Incandescent  Lamp  Companyp 


.tVlll 
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C.  &  C.  ELECTRIC  MOTORS  AND  DYNAMOS. 


Electric  motors  in  all  standard  sizes 
for  operating  elevators,  pimips,  print- 
ing presses  and  macliinery  for  gen- 
eral manufacturing  purposes. 


Electrical  Mining  Machinery  of  all 
kinds,  Hoists,  Tram- Cars,  etc. 


Electric  Blowers  for  ship   ventila- 
tion.   Fan  outfits. 


Electric  plants  for  pumping  church 
organs. 

Oyer  10,000  motors  in  actual  oper- 
ation. 


THE  C.&C.  ELECTRIC  MOTOR  CO., 


Dynamos  in  all  sizes  of  same  de- 
sign and  dimensions  as  the  standard 
motors. 

Equipment  of  mines,  factories,  ma- 
chine shops,  office  buildings  with  com- 
plete electrical  plants  for  lighting  and 
power. 

New  England  Office,  63  Oliver  St.,    -    BOSTON. 
Philadelphia  OfHce,  38  S.  FOURTH  ST. 

Chicago  OfHce,         -         •         PHENIX  BLDG. 
San  Francisco  Office        ■       35  MARKET  ST. 

402-404  GREENWICH  ST., 


The  New  American  Turbine  Water  Wheel. 

PAETIOULAELT  ABAPTED  TO  DEIVING 

ELECTRIC  LIGHT  AND  POWER  STATIONS, 

On  account  of  Its  high  efficiency  at  all  stages  of  gate,  steadiness  of  motion  and 
easy  working  gate,  the  construction  of  which  makes  it  the  most  sensi- 
tive to  the  action  of  a  governor  of  any  wheel  on  the  market. 


Cpun    CnR    PATAI  finiP  illustrating  various  styles  of  setting 


on  boUi.  vertical  and  horizontal  shaft. 


THE  DAYTON  GLOBE  IRON  WORKS  CO., 

DAYTON,  O. 


SUCCBSSOKS  TO 

STOUT,  3111.1.8  &  TEiilFIii;, 


ST.  LOUIS  ELECTRICAL  SUPPLY  CO., 


403  NORTH  EIGHTH  STREET, 


ST.  LOUIS,  MO. 


Habirshaw,  Safety,  and  K.  K.  Wires;  Poles,  Cross- Arms,  Fins,  Brackets  and  Insulators,. 
Electric  Railway  and  Electric  Lighting  Supplies  of  all  descriptions. 


POND 


ENGINEERING  CO., 


ST.  LOUIS.  CHICAGO, 

KANSAS  CITY, 

OMAHA,  DALLAS,  TEX., 

SEATTLE,  WASH. 

ENGINES,  BOILERS,  ETC.,  FOR  DRIVING  DYNAMOS. 

COMPLETE  STEAM  PLANTS  CONTRACTED  FOR. 

ERECTED  READY  FOR  SERVICE. 

SPECIALTIES :— Armington  A  Slme  Engines,  Steel  Boilers,  Standard  Rocking  and  Sheflleld 
Gratea,  Lowe  Heater,  Uoppee  Purifier,  Pond  Separator,  Blake  Pump,  Korting  Injector,  Etc. 

Send  to  the  Nearest  Office  for  Latest  Catalogue. 


LATTICED  ANGLE  IRON  POLES 


afASnTFACTITRBU  BY  THE 


WISCONSIN  BRIDGE  ^  IRON  CO. 

MILWAUKEE,   WIS. 

Strongest  and  cheapest  Iron  Pole  made.     In  use  in  St.  Paul,  Indianapolis, 
Milwaukee,  Elgin,  Springfield,  and  many  other  cities. 


AIK6I.E  IBOSt  BRACKETS  AKD  AI.I.  OTHEB  IBOSl  IfOBK  FOR 
ELECTRIC  RAILWA'FS  ADTD  BVILDINeS  A  SPECIALTY. 


BERNSTEIN  ELECTRIC  CO. 


INCANDESCENT  LAHPS 

FOR 

ARC-LIGHT  CIRCUITS. 

MMPLE.   RELIABLE.   DURABLE. 

The  only  safe  socket  for  series  lamps,  and  the  only 
socket  having  Insulating  material  for  the  outside 
parts.    Send  for  Illustrated  Catalogue. 

^  620   ATLANTIC   AVENUE, 


ELECTRIC 
LIGHT 

SUPPLIES 


The  Empire  City  Electric  Co., 

15  and   17  DEY  ST.,  NEW  YORK. 
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THE  EVANS  SYSTEM  hf  DRIVING  DYNAMOS. 


Hundreds  of  sets  of  Cones  in  use,  and  thousands  of  h.  p.  being  transmitted  to  dynamos  by  our  system  of 
friction.  For  information  in  regard  to  Speed  Cones  send  for  catalogue  "T,"  and  for  particulars  of  our 
system  of  Driving  Dynamos  send  for  catalogue  "B."    Address, 

lei  EVANS  FRICTION  CONE  CO.,  85  Water  St.,  BOSTON. 


_  2  »  o 
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THE  STANDARD  CARBON  CO., 


CLEVELAND, 
OHIO. 

Ittanufaotupers  of  Electric  Light  Carbons  and 'Battery  Material. 


Our  '91  CATALOGUE  is  now  ready  for 

distribution,  and  will  be  mailed  free 

with  trade  discount  sheet  on  receipt 

of  request  with    business   card  or 

some   evidence   that  the    applicant 

is    a   dealer  in    Electrical   Supplies. 

March  25,  1891.  125  South  Second  Street.  PHILADELPHIA,  PA. 


r 


•  T  • 


CABLES  OF  ALL  KINDS 

UNDERGROUND  CONDUCTORS. 

LEAD  COVERED  TELEPHONE  CABLES. 

WEATHERPROOF  AND  UNDERWRITERS'  LINE  WIRE. 

COPPER  AND  BRONZE  TROLLEY  WIRE. 

MAGNET  WIRE. 


MANUFACTURED  BY- 


JOHN  A.  ROEBLING'S  SONS  CO., 

I  Warehonse,  171  and  173  Lake  St.,  Chicago,  III. 
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0Ei5ERVE 


INSULATED 


7SLEpnoNE.,y5 

-^^^"^ -=^^nD poWER  UJE-.^ 

*JheOK0NlTEwirej  are  endorjed  and  recommeaded  by  the  mo5t 
eminent  Electrical,  Civil  and  Aininp  En^ineeU  df'^eUmted/tatej 
and  !breijn  ^untrle/,  and  jtend  unrivalled  for  their  H^h  tn- 
jolatjn^  qualities,  durability  and  extretnc  to^^hnef^. 

/tIHSIPE  WmiNG  OF  BUlLDINCy  and 

(general  [Railroad  an(i/\min^  purpoje^. 

THEY  HAVE  NO  EQUAL 

CAHDEE  AEPIAL W1RE5, 

/lAN^ioii  Protecting  tape-, 

OKONITE  TAPE-/ 


INTERNATIONAL 


WILLARD  LCANDEE,")  n  M^p.^^prc 


11^  UMITED 


13  PARK  Row 

SRANCHES  ^^^ToKt(HlCA^9'I)EnVER^ANn^AN^^^ 
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SPECIAL    ANNOUNCEMENT. 

We  have  secured  the  Oeneral  Western  Agency  for  the 

ECONOMIC   INCANDESCENT  LAMP. 

ON  THE  MARKET  BUT  6  MONTHS.    SALES,  35,000. 

In  use  in  the  Herald  and  World  buildings,  New  York  City,  and  many  other  prominent  build- 
ings throughout  the  East.    Send  for  descriptive  circulars  and  prices. 

NORTHWESTERN  ELECTRICAL  SPECIALTY  CO., 

^'^^-Man'ige'^."''""'  1017  diaiTiber  of  Commerce,  CHICAGO. 

NEW  EDITIONS 


INCANDESCENT  WIRING  HAND-BOOK 


AND 


DYNAMO  TENDERS'  HAND-BOOK, 

WITH  MOONLIGHT  SCHEDULE  FOR  1891, 


PRICE.  ONE  DOLLAR  EACH. 


Our  Stock  of  all  Other  Electrical  Books  is  Full  and  Complete, 

and  Your  Orders  are  Solicited. 

ELECTRICIAN  PUBLISHIH6  CO..  6  laHisHi  miidiin,  CHIMBO. 

Heisler  System  Long  Oistange  Series 

INCANDESCENT   ELECTRIC   LIGHTING. 

UNEQUALED  FOR  DISTRIBUTION  OVER  WIDE  AREAS. 

"Awarded  the  Highest  Distinction,  a  Gold  Medal,  by  the  International  Jury 
at  the  Universal  Exposition,  Paris,  1889." 


Specially  adapted  for  Street,  Commercial,  and  Geueral  Illumliiatlon  from  Central  Stations.  Plant  may  be  located 
where  power  can  be  secured  cheapest,  even  If  miles  distant  from  the  Lighting  Station.  Safety,  Reliability,  aod  Financial 
Success,  fully  demonstrated.  Plan  of  Wiring  the  Simplest,  Cheapest  and  most  Efficient.  Strictly  Series.  Noted  for  the 
Brilliancy  and  Beauty  of  the  Light.  Lamps  10  to  100  Candle  Power ;  Long  Life  without  Blackening.  Greatest  Production  ot 
Candle  Power  per  Horse  Power.     Dynamo  Self-Contained  and  Perfectly  Automatic. 

t!lEl«I>   FOK  CIKCVIiAH.  C0IMIK8P01VDK9ICB   HOLICITKU. 

KEISInER  XSImZSCTRIC  lalGHT"  CO., 

DREXEL  BUILDING,  ....  PHILADELPHIA,  PA. 
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THE  BUTLER  HARD  RUBBER  CO., 


-  FOSSEt^S  SUPEBIOR  ADTAKTAeKS  IS  THE  MAKUFACTUBE  OF 


Especially  in  articles  adapted  to  electrical  industries,  having  obtained  the  sole  right  to  manufacture  SARD 
RUBBER  under  the  valuable  Patents  granted  to  WILLIAM  KIEL, 

All  operations  of  satving,  cutting ,  turning  and  polishing  our  new  standards  of 

OU^pnr  R  ^^  O  ANR  TURING  can  be  performed  with  a  large  reduction  m  the  wear  and  tear  of  tools,  and  considerable  saving- of  labor. 
*^  "^  ^  ^  ■  f  *^  ^^  *^  ^  ■ "  *^  ■  **  ■*  '  "^  ^^  Our  new  standards  are  of  a  richer  black  throughout,  not  subject  1  o  change  in  color,  are  tougher  and 
more  flexible,  do  not  become  brittle  ■with  age,  and  have  been  tested  and  approved  by  the  leading  electrical  companies  of  the  United  Btates.  In  addition  to  these  ad- 
vantages, "we  also  offer  advantages  in  prices. 

KIEL'S  PATENT  HARD  RUBBER  CELLS  FOR  STORAGE  AND  PRIMARY  BATTERIES 

Q»till  remain  the  most  satisfactory   and    cheapest   in   the  market,  nneqaaled    for    strength,   durability,  insnJation  and    resistance    to  acids. 

HARD  RUBBER  GOODS  OF  EVERY  DESCRIPTION  MANUFACTURED. 

Correspondence  solicited  from  all  manufacturers  and  dealers  in  electrical  machinery  and  supplies. 

FOR  lilAIiE  BT  THE  CEXTBAIiBI/ECTBIC  CO.,  CHICAGO. 


Our  Catalogue  of  Hotel  Annunciators,  Bells,  Pushes,  and 
other  house  goods  for  1891  is  now  ready  for  distribution.  We 
shall  take  pleasure  in  mailing  a  copy  of  it  to  all  dealers  in 
Electrical  Supplies,  upon  receipt  of  business  card  giving  address. 

WESTERN  ELECTRIC  COMPANY, 

CHICAGO  and  NEW  YORK. 


THE  ELEKTRON  MFG.  CO., 

79  and  81   Washington  Street,  Brooklyn,  N.  Y. 


-MANIJFACTIIREKS    OF- 


Perret  Electric  MotorsiDynamos 

LAMINATED  FIELD  MAGNETS,  HIGH  EFFICIENCY, 

LOW  SPEED,  FULL  POWDER. 

Motors  of  any  size  for  any  purpose.  Factories  equipped  throtiqhout  with  Electric  Power, 

Isolated   Plants  for  Incandescent   Electric  Lighting, 


BALTIMORE.  MD..  Huntington.  How  &  Pitcher.  306  West  Fayelle  St. 
~       V  .— i---:;    ^     ^/^::--T-r-_  WASHINGTON.  D.  C.  J.  U.  Burl<ett&  Co..  1409  N.  Y.  Ave.  ST.  PAUL.  IVIINN..  F.  J.  Rcnz.  327  IHinnesota  St. 

PerretgOH-P.  Motor,  Speed 550.  Weigbtl.300 11)8.       NEW  ORLEANS.  LA..  George  Baquie.  140  Gravier  St.  PHILADELPHIA.  PA..  Cleverly  Electrical  Works.  1018  Cliestnut  St. 

JOHN  STEPHENSON  CO., 


LI3yEITE3D, 


STREET    CARS 


-FOR 


ELECTRIC  MOTORS. 


CARS    ADAPTED    TO    ALL    SYSTEMS. 
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TRADE  hark; 


(FACSIMILE)  'W.  U.   TELEGBAM. 

To    SOUTHERN  ELECTRICAL   SUPPLY    CO. 

823-  Locust    St.-    St.    Louis,    Mo. 

Okonite^andjandee  o..r,u.  re^^ iTir::^'  "°"""  ""  '"  "^"'" 

Okonite  and  Manson  °^^^^"  ^°"^-  ^'"^^  Ry  co. 

LARGE  STOCK  OF  ELECTRIC  LIGHT  SUPPLIES. Bg"  Prompt  Shipments. 


W,  N.  HOBART,  President. 
J.  C.  HOBART,  Secretary. 


L.  O.  Maddux,  Vice-President  and  Treasurer. 
J.  H.  ElCKERSHOFF,  Superintendent. 


THE  TRIUMPH 


H 

E 

T 
R 
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U 


P 
H 


l|  ^  1 


ECONOMY, 
SIMPLICITY, 
DURABILITY, 
SILENCE. 


IS  to  soQ-HQUSE  mil  coiiFOiiND  m  umii 


MOST  PERFECT  RE&ULATIOK  EVER  OBTAINED 

No  Small  Parts  Requiring  Repairs. 

No  Eccentrics.     No  Stuffing  Boxes.     No  Piston 

Rods.    Internal  Friction  a  Minimum. 

All  Parts  Interchangeable. 

The  engine  is  perfectly  baJanced  and  self  contained:  all  wearing  surfaces  are  ex- 
ceptionally large,  making  it  the  most  perfect  high  speeti  engine  built. 


THE  TRIUMPH  COMPOUND  ENGINE  CO., 

SOLE  BXJII.EEK-S, 

211,  213,  215  and  217  W.  2d  St.,  CINCINNATI,  O. 

FRASER  &  CHALMERS.  Aaenls.  Salt  lake  City.  Utah.  Helena.  Monl.         WEIIE  FOE  CATALOBCE 


-O  183B  BY  JA  J  5HULT 


I^Shultz  Belting  Co. 

---^ar\ufaeturer5  of^ 


YOUR  POWER. 
YOUR  BELTS. 
YOUR  MONEY. 

BY  COVERING  YOUR  PULLEYS  WITH 

SHULTZ  PATENT 

LEATHERPULLEV  COVERING. 


nn  wr-ncvi-  i  I'''  Summer  St.,  Boston,  MaflB. ;  *J35  Pearl  St.,  New  York  "^Ity. 
""'^■^'-"'■*- liaiN.  TlilrdSl.,  I'blladelpbia,Pa.;6r 


60    W.  Alonroe  St.  Chicago. 


'DElAGElEATriER- 

Picker  Leather- 
St.  Louis,  Mo. 


For  all  USES  where  Power  is  Requireil.    Over  EODD  Running  Daily  in  Every  Part  of  the  World ! 


Teaxly  prodactloD  and  sales,  ove.*  1200  eiif:iiLeB.  a^^grcf^tlng  60.0O0  bors«-poirer. 

Avcra^   sales   greater   than    ALL   otber  hlgh-«peed   eogines. 

*11  engines  built  strictlf  to  g&age,   iritli  intercluuLgeabte  parts. 

All  ttOgineB   made    in   qna^ titj  and   carried  in  stock  for  prompt  ahipmeiit. 

Bepoirs  interchangeable  :  mode  in  qnantUy  lo  pan^r^.  and  carried  in  stock  for  tmmediate  sUpaAntT 

DlostnaJed  descriptive  matter  furoisbed  on  appLicatioo  to  an;   agent. 


mmm 


Himdred)  is  costioaouf  sM 

OTET  9   fcaji 

13  Sizes  in  Stock. 
6   to   230  B.    P. 


Uneqaalled  for  High  Foal 
Dalj  uid   SimpLcilj. 
9   Sizes   in   Stock. 
35   \o   30O  a.  p. 


J.]rHM:M.M/,l4^-^i(>^^:iMi:(^.lJ:,\<:iJ!N!ti 


...  tSiL&K»  Stntt^    . 


nirDpctin  CD    I  ■ 


BOSCO",  BlNSU, 


U»:)IFIttKl.  BUITI^H  OriiJIl     _....  -. Jonii  R   riU-y 

DlutNtiii.  >r\i(;ii      .^ „ T  f   rtttwrn*^ 

■I  IVBt  Bli.  CEKKANt    .   HoMtnwlr  X ^^  G    Uititi.cJie 

ixSSlSLlTl.XQ.^.    _l=2L'n»oo  «.d IV-»u)eti.>u>e.Ct 

Km  *  G. 
LIXt.  FEBt' .  AIM  lA  Part  PI    S  T  ,  Haniwl  IV«n 

1      C  <!»"■  V,-J<1 

lESICM  cm.  MEXICO.    '  ---' 


SIW   KIRk     *     r 

irc^i^^. 

•— * 

A  a>«iiiiPtltHi3cCIUirr(L 

rABi>.  »"ii*>re 

3  K..'  uinit. 

R.  Buce™            1 

PUILtPLLfHIt.Pl.    _ 

,fli  Um~.  mnujicp 

„iIR  MuctitJr   *Co 

firtSBlKOII.  I'i...   „ 

WaainED.nB 

-BIdg 

Kf 

pDKTH^P. iiiitr;o%-      a4i3N  FnjDta 

P.rk 

r  Jt  UcT  Vch  Co 

M    LOUS.  10..... 

511  \   Fouft 

5t,..„ 

__  W(-i 

i...b.-«r.L1iun:ft. 

SiLTL*KEriTT.lT»n 

Sa  <v<»lh  Mm 

■  nSl. 

VlAn 

4r.ni.lan 


I  KaTo*!   »    d<> 


■Eiicorin,  icxico 


Il  ftCUIEDlM.  H0LL4>D  —  _     ...O   J    Viucrtil  4  Col 

'"^^'!^,i"^''\f<ot>axt,SattrtCa  KPOKi.tE  riLLS,lT»SII..B^m»n1  «  Frool  8U_  P.r„  J;  L^jUch-Ok 

BarjBKKX. ,«■-«_      _  -   -  -  —  ..  —  "-  — 

KerrACo 


tpplicatropi  for  eieluain  IffeiKf  Contncts  will  b»  cwizidend  enlf  from  Utate  mho  <m  pnficivit  in  iteam-tiigmetring. 


THE  WESTINGHOUSE  MACHINE  COMPANY.  % 

9    PITTSBURGH.  PENNA.U.S.of  A.  ^ 


GEORGE  W.  PAYNE  «c  CO., 


MAJiirFAC'TIIHERS    OF 


Used  in  connection  u'Hh  Braidiiif/  Machinery  for  Electrical   Wotk 
where  wire  ii  to  be  covered  by  Braiders, 

'1  , 


•naoliiiK-N  hiiilt  wlipii  n-qiiircil  !•>  <IimiI>'<- (n»  »r  iiiori-  onilM. 
nidi  <lro|»  nioti<MiN  to  »toi»  M|iiii<Ilf  «lii'ii  fii<l  l>wnk»,  «Im« 
nlii-ii  l(»l>I>in  iM  foil. 


..I l/\0      ^M,^^^     C4- 
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A  MARVELOySlNNOVATIOH 

THE  THOMSON-HOUSTON  ELECTRIC  COMPANY 

Has  Revolutionized  the  Electrical  Equipment  of  Street  Railways. 


The    Intermediate    Shaft,   Pinion    and 
Gear  have  been  discarded. 


The  Armature  Pinion  and  Axle  Gear 
are  now  enclosed  in  a  dust-proof 
case  filled  with  oil. 


Reducing  to  a  minimum  the  cost  for 
repairs  and  absolutely  eliminating 
the  objectionable  noises  incident  to 
all  other  systems. 


The  Armature  speed  has  been  reduced 
from  1200  to  500  revolutions  per 
rainute. 


The  Railway  Motor,  as  now  construct" 
ed,  comprises  less  than  a  dozen 
parts. 


The  construction  of  the  Armature 
avoids  the  possibility  of  a  burn-out, 
except  by  malicious  carelessness, 
and  when  damaged,  can  be  readily 
repaired  by  a  novice. 


Don't  make  a  mistake  by  contracting 
for  Railway  Equipment  before  see- 
ing or  understanding  this  marvel- 
ous machine. 


Prices  for  Repairs,  Parts  and  Supplies 
materially  reduced. 


Information,  Prices  and  Literature  fur- 
nished on  application. 


flDfflSi-Bmstii  Etetric  Co. 


OHIOAQO  OFFICE : 

148  Michigan  Avenue. 


BOSTON    OFFICE: 

fSO  Atlantic  Avenue. 
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Knapp  Electrical  Works 


PERKINS  ELECTRIC  LAMP  CO. 

Lamps  to  Fit  any  Socket.    Any  Candle  Power. 

Highest  Efficiency. 


HIGH  INSULATION  BRACKETS. 


UJ    (-0-^ 


THE    "WRIGHT" 


Overhead  Railway  Switch. 

RAILWAY   SUPPLIES 

OF  EVERY  DESCRIPTION. 


The  Diamond  K"  Splicing  Torch. 


[  <;!<>      SPLICING         TORCH  |B[Ai 

V  Will  Not  CoRRoot  BftdE  Coppkr.  ALWftYsPLvAatt.NtVERHKRQW^V,    _.  V 


GRIMSHAW  WHITE  CORE 

WIRES  Awp  CABLES- 
CHICAGO  INSULATED  WIRE  COMPANY'S 

WEATHERPROOF    WIRES. 

OUR    CATALOGUE  FOR    '91    JUST    OUT. 

54  and  56  FRANKLIN  ST.,  -   CHICAGO. 
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THE, 


leCtK; 


Chicago 


SHIELD  BRAND 


For  Overhead  Lighting  Circuits. 
For  Railway  Feeder  Wires. 

For  Power  Circuits. 


READ  THE  FOLLOWING. 


(  R.  Hf^AKRINCTON, 


H    K.  U'OOD.  Vice-Pres'iandGcn']  Mnna^ 

OFFICE  OF 


l\    l-"LESH,Sii:j  .ii.ii  in 


•Jl?e  pic|ua^leetrie  Ci(5l7t  ai^d  pou/er'^^ompapy 


iiS  .  WEST  .  WATER  .  STREET. 


'/^a,    (Pf//-^. 


.Jl<t<:S-. y^fo 


c<y, 


(yu^     rr-CU-T     X^     .,c<^     UrujJ     "Jl^^      Q^A.^^  U       'M«^     -<^ 

tJna  ^c-c  iks,  -^  ^-kJ  ecu^.  ^ 


d 


Piijuj  EltHni  Utht  >nl  Pofftr  Co. 


i'  ^  z:^^;! 


^^ 


fu/fnu^a, 


-      w/  /^  /  «  / 

^  ^  _.  .X..-^.^^.,^^ 

flu    c^^     ,-^Z^-l 
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DOUBLE  CARBON  LAMPS 

Afford    the    Only    Reliable    and    Efficient    Means    for 

ALL  NIGHT  ELECTRIC  UGETING. 

All  0^ 

ther  devices  are  crude,  expensive,  and  unsatisfactory^ 

m  vm  EiEn  mm 

Has  established  its  broad  foundation  patent  for  Double  Carbon  Arc  Lamps, 
No.  219,208,  having  won  four  distinct  infringement  suits  in  the  United 
States  Courts,  two  of  them  on  final  hearing,  the  decisions  being  rendered  by 
Judges  Gresham,  Blodgett,  Brown  and  Ricks. 

The  public  is  warned  against  the  use   of  infringing   lamps  or  any  crude 
substitute  for  the  Brush  invention. 


n 


ARC  LIGHTING  APPARATUS, 

ELECTRIC  MOTORS  AND  GENERATORS, 

ALTERNATING  CURRENT  APPARATUS. 
INCANDESCENT  LIGHTING  MACHINES, 

CARBONS  FOR  ARC  LIGHTING, 
^^^_^^^__  ETC,  ETC,  ETC. 

THE  BRUSH  ELECTRIC  CO., 

CD:FiICD. 
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FORT  WAYNE  ELECTRIC  CO., 


MASUFACTIIREKS    OF   THE 


Slattery  Induction  and  Wood  Arc  System 

OIF  

THE  MOST  PERFECT  OF  ANY. 

For  references  as  to  the  merits  of  tliese  systems,  inquire  of  the  local  companies,  the  operators,  or  the  customers  in 
the  large  cities  of  this  country  where  these  systems  are  now  being  used  almost  exclusively  after  other  systems  have  been 
tried  and  thrown  out— Philadelphia,  New  Orleans,  Cincinnati,  St.  Louis,  Kansas  City,  Louisville,  Detroit,  etc. 

WE    MAKE   ALL   STANDARD   SIZES   OF 

INCANDESCENT  LAMPS  FOR  THE  ALTERNATING  SYSTEM, 

Also  Arc  Laips  of  Standard  Sizes,  2,000  c,  p.,  1,200  c.  p.  and  800  c.  p. 


Main  Office  and  Factor7,   FOHT  -Q7A7NE,  IITD. 


^■Ei-A-TS^GJaC    0:F3F^XOXT1S: 


NEW  YORK I  15  Broadway. 

CHICAGO 185  Dearborn  Street. 

PHILADELPHIA 907  Filbert  Street. 

DALLAS,  TEXAS McLeod  Buildmg. 


PITTSBURGH,  PA 533  Wood  Street. 

SAN  FRANCISCO 35  New  Montgomery  Street. 

TORONTO,  CANADA  138  king  Street,  W. 

BUFFALO  228  Pearl  Street. 


The  Consolidated  Electric  Storage  Co., 


MANUFACTURERS    OF 


(•«i-<ii<.M.iiiiiknfi  A  raur  AtJTlJKE.na      O  f" '*^*''*<'^'*>"'>'*>^*>'^'u'«''*"*'"«'* 


THE    jrULIEIM 

ELECTRIC  STORAGE  BATTERY. 

Exclnsive  licensees  for  the  whole  of  the  United  States  of  the  Storage  Battery  Patents  of  Charles  F.  Brash  [lately  owned  by  the 
Brash  Electric  Coipany],  and  snstained  by  the  Circuit  Conrt  of  the  United  States. 

Electrical  Accumulator  Company  vs.  Julien  Electric  Company,  38  Federal  Reporter,  117. 
Brush  Electric  Company  vs.  Julien  Electric  Company,  41  Federal  Reporter,  679. 

BATTERIES  ^LICHT^  POWER, 

Sol<a.  at   Px*loes    so   Xio-^xr   ets   to    I>ofy-   Oozxix^etltloja. 

For  Agencies  and  Licenses  apply  at  the  Company's  Office  at 

All  other  inquiries,  more  especially  those  in  relation  to  Purchase  of  Batteries,  should  be 

addressed  to  the  Philadelphia  Office  .of  the  Company. 

926  Drexel  Buildmg,  PHILADELPHIA,  PA. 


®  m\# 


$3  per  Annum, 


EVERY  SATURDAY. 


10  cents  per  Copy. 
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"Ajax  Switches 
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in  all  Sizes,  for  any  Potential, 
Single,  Double  and  Treble  Pole 

SIMPLE,  CHEAP,  INDESTRUCTIBLE. 

CORRBSPOSDENCE    SOLICITED. 

C.  S.  VAN  NUIS, 

74  Cortlandt  Street,  New  York. 


ELECTRICITY  IS  LIFE. 

^f  least  it  furnishes  a  livelihood  to  those 

Who  Know  a  Good  Thing,  and 

They  Are  the  Buyers  of  Our 

fiGLBBRATBD  IIULATED  WIRBS  AND  dABLBS. 


The  Stakdard  Undercround  Gable  Co., 


CHICACiO. 


PITTSBVBCIH. 


Manufactures  a 
Superior  Line. 

NEW  XOBK. 


THE  HOLTZER-CABOT  ELECTRIC  CO., 

MAMJPACTUEERS  OP  AND  DEALERS  IN  ' 

EVERYTHING   ELEGTRIGAL 

»KSO  FOB  S5(t-PACiE  CATAEiOCtCE, 

111  Arcli  Street,  BOSTON,  MASS. 

SPECIAL  AGENCIES-  \  CLOWER  &  HARRIS,  Dallas,  Texas. 

■  \  Paul  Beilers  Elkctrical  Woeks,  San  Francisco,  CaL 
A  full  line  of  our  manufacture  can  be  foand  at  our  AgencieB. 


Xtlttall  Trolley.     Patents  Pending. 


C'OMI'AXV, 

50  Broadway, 


06\NEEB//V^ 

EQUIPMENT 

COMPANY, 

73  Cortlandt  !$t.,  Kew  York  Cily. 

■  .COnTRAOTORe  FOR-. 

STEAM  AND  ELECTRIC  EQUIPMENT 

MATERIALS. 

Manufacturers*  Representatives. 

Underwood    Cotton    Ltather   Belting.    Indurated 

Fibre  Pipe,  Engines,  Boilers,  Pol  i.  Line 

Materials,  CondiUts,  Etc  .  Etc. 


JAMES  LEFFEL  WATER  WHEELS 

Built   py   THE 

JAMES  LEFFEL  ^  CO. 

upright  and  horizontal, 
Electric,  Mining  and  Manufacturing 

3E»Xj-A.3>JTSI. 

Easy  workiuK  gnioK.  Hij.'Ii  pcrc-enlago  and'cven 
B])ced  at  lull  au«l  pint  cii].it,-iiy.  Kijnallv  adii|'to(i  to 
liiflh  nml  low  limuls.  }mtw  iinmlH-i-  of  siZL-a  and 
Htylow.     Soml  for  dL-s.rijpiivo  iminphU-t  tn    (C 

THE  JAMES  LEFFEL  &  CO. 

SPRINGFIELD,    I    on  110   LIBERTY  ST.. 
OHIO.  I       NEW  YORK  CITY 
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Insulated  Wires  and  Cables. 

Tihe  acknowlf^ds^^d  Standnrd  for  <larabl«t  And  lil^h  lii- 
flalatlon.  EtH  lurrltR  proved  bj-  a  record  or  over  quarter 
of  a  oentuary.    Adapted  to  all  electrical  parpoiieii. 

CELEBRATED  KERITE  TAPE  FOR  INSDLATING  JOINTS, 


Electric  Light  and  Power. 
Telegraph  and  Telephone, 
Railway  and  ail  other 
Branches  ot  Signaling, 


ALL  SIZES 
Lead  Encased  Wires 


Aerial  Use. 
Subterranean  Use, 
Submarine  lise. 
Concealed  Wiring  tn  all  Locations. 


GEORGE  B.  PRESGOTT,  Jr.,  Gen.  Ag!.,  16  Dey  St.,  New  York. 

■^Vestern  £Icctric  Co.,  Chicago,  III.,  Sole  AgentS  for  tlie  West. 


ALEXANDER,  BARNEY  ^  CHAPIN, 

20   CORTLANDT   ST.,    NEW   YORK. 

GENERAL  ELECTRICAL  SUPPLIES. 


THE  MOST 

POPULAR  LAMP 

IN  THE  MARKET. 


A. B.C. 


WRITE  US 

FOR 

PRICES 

OF   ALL   GOODS. 


the:   ''chaikipion"   battsrit 

Price,  Willi  Rod  Zinc,  $1.15  per  Cell,  with  Corrugated  Zinc.  $1 .35  per  Cell. 
THE    Tia.A.JDE    TVILL    BE    IPIiOI'JBIiL-y    IPIiOTSCrEJD. 


•TiieE.S.6REELEY&C0. 

5  AND  7  DEY  STREET,  NEW  YORK. 

Manufacturers,  importers  and  Dealers  in 


OF  ALL  DESCRIPTION. 


V    Telegraph,   Telephone,  Electric  1.3  ght  and 
S  Power    Appliances,   Construction 

5  Tools  and  Line  Material. 


f'oniplfte  on  of  (  hiiiiipld 
liiilifiy. 


Cjirlmil    Hcscrvoir  :iiiil   Vn 
ol    riiainiihtii    IturU-rv 


liirrujjiitcd  ZInr  t)f  Clmniplou 
Kiiltury. 


standard 
Electrical   Measurement 
apparatus. 
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NOTE  THE  CONTRAST ! ! 

INCANDESCENT   LIGHTS 

In  Central  Stations  July  1st,  1890. 


THOMSON-HOUSTON  SYSTEM. 


8,355 
4.100 


MONTANA, 
NORTH  DAKOTA, 


Agpptfi  of  All  Otler  Systems. 


145 
375 


3,100     NORTH  CAROLINA,     1,183 


15.555 


TOTAL 


f 


1,703 


NINE    TlMES  ^3  ^^^7  <^f  ^^^ '^^<)^3<)^-^ous^<)^ 'System  as  of 

ALL   OTHERS    COMBINED. 


The  figures  referring  to   "total  of  all 
systems,"   taken  from  table  published  in              Total  of  all 
August  number  of  "Electrical  Industries,"                 systems. 
for  year  1890,  are  of  undisputed  accuracy. 

Thomson-Houston  System. 

Number. 

Percentage  to  total  of  all 
systems. 

Montana,     -      -      -      -          8,500 
North  Dakota,  -      -      -          4,475 
North  Carolina,       -      -          4,283 

8,355 
4,100 
3,100 

98,0  per  cent. 
9 1 1  per  cent. 
72,^0  per  cent. 

THOMSON-HOUSTON  ELECTRIC  CO. 


P 


620  Atlantic  Avenue,  Boston,  Mass. 

Wall  and  Lloyd  Streets,  Atlanta,  Ga. 

116  Broadway,  New  York  City. 

16  First  Street,  San  Francisco,  Oal. 

881  New  York  Life  Building,  Kansas  City,  Mo. 


148  Michigan  Avenue,  Chicago,  111. 
406  Sibley  Street,  St,  Paul,  Minn. 
216  West  Fourth  Street,  Cincinnati,  O. 
1110  Noble  Street,  Philadelphia,  Pa, 
1333  F  Street,  Washington,  S.  C. 
116  North  3d  Street,  St  Louis,  Mo. 


April  1 1,  iSgi 
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Acenuml  at  ora. 

Accumalator  Co.,  The. 
Brush  Electric  Uo. 
Almnlnimi. 

Cowlee  Electric  Smelting  &   Kefln- 
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Cleveland  Alamlnnm  Co. 
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Western  Electric  Co. 
Batteries. 

Bunnell  &  Co.,  J.  H. 
Central  Electric  Co. 

Crosby  BlectilcCo. 

Electrical  Supply  Co., The. 

Fletcher^  Fletcher  Electric  Co. 

GreatWeatern  Electric  Sapply  Co. 

Leclanche  aattery  Co. 

Mai'OD,  Jaa.  H. 

Monitor  Electric  Co. 

North  American  Electric  Co. 

Partrlck  &  Carter  Co. 

Ciucen  *  Co. 

Southern  Electrical  Supply  Co, 

St.  Lonle  Electrical  Supply  Co. 

Standard  Electrical  Works. 

Stamey  AHall. 

Western  Electric  Co. 
Battery  JarK. 

Butler  Hard  Rubber  Co. 

cocntral  Electric  Co. 

Electrical  Supply  Co.,  The. 

Holtzer-Cabot  Electric  Co. 

Partrlck  &  Carter  Co. 

Queen  &  Co. 

btanley  &  Hall. 

Weeiern  Electric  Co. 
BellH.  Klf^rtrlc. 

Central  Electric  Co. 

Empire  City  Electric  Co. 

Fletcher  &  Fletcher  Klectrlc  Co. 

fireat  Western  Blectrlc  Supply  Co. 

Greoley  &  Co,,  TL-  E,  S. 

Hay  Mfg.  f'o.,  Walt.-r. 

Knapp  Electrical  Works. 

Monlior  Electric  Co. 

Nortliweatern  Elect.  Specialty  Co. 

Ostranfier  &  Co.,  W.  R. 

Parlrlcb  &  Carter  Co. 

Southern  Electrical  Supply  Co, 

St.  Louis  Blectrlcal  Supply  Co. 

Standard  Electrical  Works. 

Stanley  &  Hall. 

Wollensak,  J.F. 

Wuflteni  Electric  Co. 
BellH,  Dfasneto. 

Central  Electric  Co. 

Empire  City  ElectrlcCo. 

Greeley  <fc  Co..  The  B.  S. 

Iloltzer  Cahot  ElBClrlc  Co. 

Knapn  Electrlcjil  Works. 

I'artrlck  &  Carter  Uo. 

Standard  Electrical  Works. 

Stanley  AHall. 

Star  Electrix  Co. 

Western  Blectrlc  Co. 
Beltlne. 

Evans  Friction  Cone  Co, 

IredoD,  Cba«.  L. 

N.  Y.  JJeltloB  A  Packing  Co, 

Paee  BeltlneCo. 

Scnieren  A  Co.,  Chas.  A. 


SbolU  Belting  Co. 


Boilers. 

Abendroth  &  RootMfg.  Co. 
Pond  Engineering  Co. 
Books.  l!<Xectricsl. 

Electrician  Publishing  Co. 
Braider  i>  poolers. 

Payne  &  Co.,  Geo.  W. 
Bnrelar  Alarms. 

Central  Electric  Co. 

Electrical  bupply  Co.,  The. 

Empire  City  Electric  Co. 

Fletcher  A  Fletcher  Electric  Co. 

Great  Western  Electric  Supply  Co. 

GreeleyA  Co., The  E.  8. 

Hoita^r-Oabot  Electric  Co. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Oatrander  &  Co.,  W.  R. 

Partrlck  &  Carter  Co. 

Southern  Electrical  Supply  Co. 

Standard  Electrical  Works. 
Cables. 

(See  wire  Insulated.) 
Cable,  Electric.  (See  Wire  Insu- 
lated), Copper,  Hheet  and  Bar. 

Roebllng''8  sons  Co.,  John  A. 

Standard  Underground  Cable  Co. 

Western  Electric  Co. 
Carbons,  Points  and  Plates. 

Brush  Electric  Co. 

Central  Electric  Co 

Electrical  Supply  Co  ,  The. 

Empire  City  fiilectrlc  Oo. 

Globe  Carbon  Co.  * 

Knapp  Electrical  Works. 

National  Carbon  Co. 

Western  Electric  Co. 
Cars.  Electric  Railway. 

Stephenson  Co.,  John. 
Clntches,  Friction. 

Hill  Clutch  Works. 
Constmction  and  Repairs. 

Bain  Electric  Mfg.  Co. 

Electric  Conatruction  A  Sapply  Co. 

Chicago  KlectricMfg.  Co. 

Knapp  Electrical  Works. 

McLaughlin,  Jas. 

Shawhan  Machine  Works. 

Temple,  J.  C. 

Western  Electric  Co. 

Wilson,  Rebenstock  A  Co. 

Contractors,  Electric  Ijieht, 
Kneine  Plants  and  Blectric 
Railways. 

BruBh  Electric  Co. 
Chicago  Electric  Mfg.  Co. 
Edison  General  Electric  Co. 
Engineering  Equipment  Co. 
Hutton.  Henry. 
McLaughlin,  Jas. 
Pond  Enslneering  Co. 
Temple,  J.  C. 

Thomaon-IIouston  Electric  Co. 
United  States  Electric  Llghtinc  Co. 
Westinghouse  Electric  &  Mfg.  Co. 
Western  Electric  Co. 
Woodbrldge  &  Turner- 
Copper  tVires  and  Tapes, 
American  Electrical  Works. 
Central  Electric  Co. 
Edison  General  Electric  Co. 
Electrical  Supply  Co.,  The. 
Great  Western  Electric  Supply  Co. 
Holmes,  Booth  A  Haydens. 
International  Okonlte  Co.,  The. 
Illinois  Electric  Material  Co. 
Knapp  Electrical  Works. 
Monitor  Electric  Co. 
Roebllng's   Sons  Co.,  Jno,  A. 
Standard  Electrical  Works. 
Standard  Underground  Cable  Co. 
Western  Electric  Co. 
Cross- Arms. 
Central  Electric  Co. 
Electrical  Supply  Co.,  The. 
Great  Western  Electric  ijupply  Co. 
Monitor  Electric  Co. 
N.  W.  Thomeon-Houaton  Elec.  Co. 
Southern  Electrical  Supply  Co. 
St.  Lonla  Electrical  Supply  Co. 

Western  Electric  Co. 
Cat-onts  and  Swltctacn. 

Alexander.  Barney  A  uhapln. 

Antomatic  Switch  Co. 

Central  Electric  Co. 

Electrical  SiutplyCo.,  The. 

Empire  City  Electric  Uo. 

Fletcher  A  Fletcher  Electric  Co. 

Great  Western  Electric  Supply  Co. 

Greeley  A  Co.,  The  E.  3. 

Holtzor-Uahot  Electric  Co. 

Palate,  II. T. 

Partrlck  &  Carter  Co. 

St.  Louis  Electrical  Supply  Co. 

Southern  Electrical  Supply  Co. 

Star  Electrix  Co. 

Union  Hardware  Co. 

Van  NufB,  C.  S. 

Western  Electric  Co. 
BynamoH, 

Brueh  Electric  Co. 

Bain  Electric  Mfg.  Co. 

Colbnrn  ACo.,I.  W. 

F.iieton  ElectrlcCo. 

Fort  Wayne  Electric  Co. 

Hawkeye  Electric  ManufactnrlngCo. 

Howard  A  i.'o.,  Hiram. 

Heisler  Electric  Light  Co. 

National  Electric  M^mafacturingCo. 

Palmer  Bros 

Schuyler  Elyctrtc  Co. 

Shawhan  Machlnii  Worke. 

Thomson-Uouston  ElectrlcCo. 

United  StateElf^ctrlc  Lighting  Co. 

Westf^rn  ElectrlcCo. 

Weetlnghonse  Electric  A  Mfg.  Co. 

Electrical  Instrnments. 

Central  Electric  Co. 

Electrical  Supply  Co.,  The. 

Great  Weatero  Electric  Supply  Co. 

Greeley  A  Co.,  The  E.  S. 

Parlrick  A  Carter  Co. 

Queen  A  Co. 

btiir  Electrix  Co. 

Western  Electric  Co. 

WeKt.on  Hlectrlcal  Instrument  Co. 
Rloctrirnl  WiieclnltlcM. 

CutitT,  Geo. 

Illpwell  Mft;.  Co.,  H.  H. 

Northwflstnrn  Elcict.  Specialty  Co. 

Tnrnijr  IJriiHB  Works. 
RIcctrIc  Kallways. 

Uotrolt  Eli^ctrlcal  Worke. 

KdlHon  Gononil  Electric  Co. 

Thornaon-Uonaton  ElectrlcCo. 

WcHtlnghtiTibn  Elijctrlc  A  Mfg.  Co. 

Woodbrldce  A  Turner. 


Electroliers    and    Combina- 
tion Fixtures. 

Bageot,  E. 

Electrical  Supply  Co.,  The. 
Great  Weatern  Electric  Supply  Co. 
Sawyer-Man  ElectrlcCo. 
Thomson-Houston  Electric  Co. 
Electro*Platine  Slacliines. 
Brush  Electric  Co. 
Colbnrn  A  Co.,  I.  W. 
Edison  General  Electric  Co. 
Thomeon-Houaton  Electric  Co. 
finffines,  B^team. 
Ball  Englue  Co. 
Engineering  Equipment  Co. 
Noye  Mfg.  Co.,  Jno.  T. 
Pond  Ent;ineering  Co, 
Taylor  Manufacturing  Co. 
Triumph  Compound  Engine  Co. 
Westiaghouse  Machine  Co. 
EngraT<>rs. 

Bidun  illustrating  Co. 
Fire  Alarms. 
Electrical  Supply  Co.,  The. 

Knapp  Electrical  Works. 

Partrlck  A  Carter  Co. 

Western  Electric  Co. 
Friction  Cones. 

Evans  Friction  Cone  Co. 
Gas  lilsliting:.  Electric. 

Cleverly  Electrical  Works. 

Electrical  Supply  Co..  The. 

Knapp  Eleclrical  Works. 

Partrlck  A  Carter  Co. 

Western  Electric  Co. 

WoUeneak.  J.  F. 
General  Electrical  Supplies. 

Alexander.  Barney  A  Chapin. 

American  Electrical  Works. 

Automatic  Switch  Co. 

Brush  Electric  Co. 

Central  Electric  Co. 

Chicago  Electric  Mfg.  Co. 

Cleverly  Electrical  Works. 

Edison  General  Electric  Co. 

Electric  Construction  A  Supply  Co. 

Electrical  Supply  Co.,  The. 

Empire  City  Electric  Co. 

Fletcher  A  Fletcher  Electric  Co. 

GreatWeatern  Electric  Supply  Co, 

areeley  ACo.,TheE.  S. 

Holmes.  Booth  &  Haydens. 

Holtzer-Cabot  Electric  Co. 

International  Okonite  Co.,  The. 

Knapp  Electrical  Works. 

Lennon,  J.  M. 

Monitor  Electric  Co. 

Ostrander  A  Co.,W.  R. 

Partrlck  A  Carter  Co. 

Southern  Electrical  Supply  Co. 

Stanley  AHall. 

Star  Electrix  Co. 

St.  Lonia  Electrical  Supply  Co. 

Standard  Electrical  Works. 

Thomson-Hooaton  E  lectrlcCo. 

Union  Hardware  Co. 

VanNals.C.  S. 

Western  Electric  Co. 

Wilson,  Rebenstock  A  Co. 

Wollenaak,  J.  F. 
Globes  and  Electrical  Glass- 

■ware. 

Baggot.  E. 

Great  Weatern  Electric  Supply  Co. 

Phcenlx  Glass  Co. 
Hard   Rubber  for  Electrical 

Purposes. 

Butler  Hard  Rubber  Co. 
Infinlators  and  InsnlatlnK 

materials. 

Alexander,  Barney  A  Chapin. 

Butler  Hard  Rubber  Co. 

Central  Electric  Co. 

Cutter,  Geo. 

Electric  Merchandise  Co. 

Electrical  Supply  Co.,  The. 

Empire  Citv  Jilectrlc  Co. 

Fletcher  A  Fletcher  Electric  Co 

Great  Western  Electric  Supply  Co. 

Interior  Conduit  A  Insulation  Co. 

International  Okonlte  Co.,  The. 

Kartavert  Mtg.  Co. 

Koapp  Electrical  Works. 

Monitor  Electric  Co. 

Mnnaell  A  Co.,  EuEOne. 

Partrlck  A  Carter  Co. 

Southern  Electrical  Supply  Co. 

Standard  Paint  Co. 

St.  Louia  Electrical  Supply  Co. 

Western  Electric  Co. 
Insulated  Wires  and  Cables. 

Sloffnet  Wire. 

American  Electrical  Works, 

Central  Electric  Co. 

Day's  Kfrlto  Insulation. 

Eastern  Electric  Uahle  Co. 

i:dlBon  General  Electric  Co. 

Electrical  Sapply  Co.,    The. 

Great  Western  Electric  Supply  Co. 

HolmcB,  Booth  A  Haydens. 

Interior  Conduit  A  Inaulatlon  Co. 

International  Okonlte  Co.,  The. 

India  Rubber  A  Gutta  Percha  Ineu- 
latlngCo. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Partrlck  A  Carter  Co. 

Sontbern  Electrical  Supply  Co. 

St.  Louis  Electrical  Supply  Co. 

Standard  Electrical  Works. 

Standard  Underground  Cable  Co. 

Western  Electric  Co. 
InHurnnce. 

Electric  Mutual  Insurance  Co. 
Journal  BoDrlutirH. 

Turner  Braae  Works. 
L.auips,  IncandeHrent. 

Alexander.  Barney  A  (,'liapln. 

BornatelD  Electric  Co. 

Brush  ElectrlcCo. 

Buckeye  Electric  Co. 

Central  KleotrlcCo. 

Columbia  incandescent  Lamp  Co. 

Edison  Gt^neral  Electric  Co. 

Electrical  Sunnly  Co.,  The. 

Empire  City  Electric  Co. 

Great  Weatern  Blectrlc  Supply  Co. 

Greeley  A  Co.,  The  E.S, 

Helaler  Electric  Ljeht  Co. 

Knapp  Electrical  Works. 

I.ennon,  J.  M. 

Monttor  Blectrlc  Co. 

Hawv«r-M»n  Klectrlc  (Jo. 

South«rn  Electrical  Supply  Co. 

St.  Louln  RlPictrlcal  Supply  Co. 

Sunl>oam  Incandeocent  Lamp  Co. 

Thomson-llonBton  Electric  Co, 

Western  ElectrlcCo. 


aiasrnet  Wire. 

(See  insulated  wire.) 

Medical  Batteries. 

Fletcher  A  Fletcher  Electric  Co. 
Partrlck  A  Carter  Co. 

Mica. 

Munsell  A  Co.,  Eugene. 

nilnins  Apparatus,  Electric. 

Bain  Electric  Mfg.  Co. 
Edison  General  Electric  Co. 
Thomson-Houaton  Electric  Co. 
Westinghouse  Electric  A  Mfg.  Co. 
Hotorg. 
Bain  fiilectric  Mfg.  Co. 
Brush  Electric  Oo. 
Baxter  Electric  Motor  Co. 
Card  Electric  Motor  A  Dynamo  Co. 
Crocker-Wheeler  Electric  Motor  Co 
C.AC.  Electric  Motor  Oo. 
Detroit  Electrical  Worka. 
Easton  Electric  Co. 
Edison  General  Electric  Co. 
ElektroE  Manufacturing  Co, 
Hawkeye  Electric  Mfgr.  Co. 
Lennon,  J.  M. 
Palmer  Bros. 

Shawhan  Machine  Works. 
Thomson-Houston  ElectrlcCo 
U.  S.  Electric  Lighting  Co. 
Westinghouse  Electric  A  Mfg.  Co. 

Oils. 

Tauflsig,  S. 

Oil  Cups  and  Braes  Goods. 

Powell  Co.,  Wm. 

Packins- 

N.  Y.  Belting  A  Packing  Co. 
Pins  and  Brackets. 

Central  Electric  Co. 
Electrical  Supply  Co.,  The. 
Great  Weatern  Electric  Supply  Co. 
Standard  Electrical  Works. 
Southern  Electrical  Supply  Co. 
St.  Louis  Electrical  Supply  Co. 
Western  Electric  Co. 
poles. 
Brownlee  A  Co. 
Central  Electrio  Co. 
Electrical  Supply   Co.,  The. 
Great  Western  Electric  Supply  Co. 
MiTliten  Bros. 
Wisconsin  Bridge  A  Iron  Co. 

Publishers.  Electrical. 

Electrician  Publishing  Co. 
Push  Buttons- 
Central  Electric  Co. 

Cutter,  Geo. 

Electrical  Supply  Co.,  The. 

Fletcher  A  Fletcher  JSlectrIc  Co. 

GreatWeatern  Electric  Supply Oc». 

Knapp  Erectrir.al  Works. 

Northwestern  Elect.  Specialty  Co 

Partrlck  A  Carter  Co. 

Standard  Electrical  Works. 

Union  Hardware  Co. 

Western  Electric  Co. 
Bailways.  Electric. 

tSee  electric  railways.) 
(Separators.  iHteam. 

Pond  Engineering  Co. 

Speakins  Tubes. 

Central  Electric  Co. 
Electrical  Snpply  Co.,  The. 
Knapp  Electrical  Works. 
Monitor  Electric  Co. 
Ostrander  A  Co.,  W.  R. 
Western  Electric  Co. 
Wollensak,  J.  F. 

dpeed  Indicators. 

Queen  A  Co. 

ISnpplies,  Electric  Railway. 

F.lectrlc  Merchandise  Co. 
Electric  Railway  Specialty  Co. 

TapeSf  Insulating:. 

American  Electrical  Works. 
Central  Electric  Co. 
Ea.etern  Electric  Cable  Co. 
Edieon  General  ElectrlcCo. 
Electrical  Snpply  Co. ,  The. 
Great  Western  Electric  Supply  Co. 
India  Rubber  A  Gutta  Percha   In- 

BuIatlDg  Co. 
International  Okonlte  Co.,  The. 
Western  ElectrlcCo. 

Telegraph  Apparatns. 

Bunnell  A  Co.,  J.  fl. 
Central  ElectrlcCo. 
Electrical  Snpply  Co.,  The. 
Empire  City  Electric  Co. 
GreatWeatern  Electric  Supply  Co. 
Greeley  A  Co.,  The  E.  8. 
ICnapp  Electrical  Worke. 
Monitor  Electric  Co. 
Partrlck  &  Carter  Co. 
Standard  Electrical  Works. 
Western  Electric  Co. 
Telephones,  Electric. 
Standard  Electrical  Works. 
Western  Electric  Co. 

Test  Instruments. 

Bain  Electric  Mfg.  Co. 
Contrul  Electric  Co. 
Electrical  Supply  Co^TIie. 
Greeley  A  Co,,  'I'he  E.  S. 
Knapp  Electrical  Works. 
Queen  A  Co. 
Western  Klectrlc  Co. 
Weston  Electrical  Instrument  Co, 

Troiisformers. 

Stanley  Electric  Mfg.  Co, 

Trucks,  Electric  Car. 

Detroit.  Elcctriciil  Worke, 
KdUon  General  Electric  Co. 
Stephonflon  Co,,  Jno. 
ThoniHon-Honaton  Electric  Co. 
WeatlnghonBo  Electric  A  Mfg.  Co. 
Turbine  It'heels. 
Dayton  Globe  Iron  Worka  Co 
Hunt  Machine  Co,,  Rodney. 
LefTel  A  Co,,  James. 
Stilwell  A  Bierco  Mfg.  Co, 

Wire,  Bare. 

American  Electrical  Works. 
Central  Electric  Co. 
Electrical  Supplv  Co,,  The. 
HolmeH,  Booth  A  Haydens. 
Knapn  Electrical  Works. 
Partrlck  A  Carter  Co. 
Roobllntr'a  Sons  Co,,  Jno.  A. 
Westdrn  Blectrlc  Oo, 


WESTERN     ELECTRICIAN- 


April  II,  1891 


THE    TVATIOI^^i:.  C^I^B  OIV  CO 


CleTrelsirLd.,  Oliio. 

-MANUFACTURERS  OF- 


ELECTRIC  LIGHT  CARBONS  aub  BATTERY  MATERIAL. 


Electric  Specialties. 

WE    MAKP. 

EiectriG  Supplies  Under  Contract. 


INCANDESCENT  LAMPS. 

30    TO    110    -^rOIjTS. 

TO  FIT  STANDARD  SOCKETS. 


THE  BUCKEYE  ELECTRIC  CO., 

P.O.  Box  123,     CLEVELAND,  OHIO. 


WKITB  ''OR  CIKCULAE. 


CHICAGO  OFFICE,  182  Jackson  Street. 


HOI-IilES,    BOOTH    &    HiLYUEK-S, 

TACTORIES:  WATEBBUBT,   CONN. 

MA1II1TFAGTI7BKR8    OF 

BARZS  AND  TNSUTmATEI^  WlTfE. 

Underwriters"  Copper  Electric  Light  Line  Wire,  handsomely  finished,  highest  conductivity.    Copper  Magnet  Wire,  Flexible  Silk,  Cotton  and  Worsted  Cords 
for  Incandescent  Lighting.     Round  and  Flat  Copper  Bars  for  Station  Work.     Insulated  Iron  Pressure  Wire. 

PATENT     K.  K.     LINE  WIRE 

For  Electric  Light,  Electric  Railways,  Motors,  Telegraph  and  Telephone  Use. 

AGENTS  FOR  THE  WASHINGTON  CARBON  CO.,  CARBONS  FOR  ARC  LIGHTING. 

THOS.  L.  SCOVILL,  New  York  Agent, 

25  PARK  PLACE.  NEW  YORK. 


CROSBY  DRY  BATTERIES 

FOR  OPEN  CIRCIJIT  WORK. 

ELECTROMOTIVE  FORCE,  1.55  VOLTS. 
C  URRENT  1  TO  15  AMPERES. 

THE  ONLY  BATTERY  SOLD  SEMI-CHARGED. 

DOES  NOT  WORK  UNTIL  WANTED. 

ONLT  A  SMALL  QUANTITY  OP  PORE  WATER  NECBSSART  TO  CHARGE  IT. 


NEftT. 

CLEAN, 
EFFECTIVE, 

SIMPLE, 
COMPACT. 
PORTABLE. 


RECUPERATES 
QUICKER 

AND 

OFTENER 

THAN 

ANY  OTHER. 

JIADE  IN 

ALL 

SHAPES 

AND   SIZES. 


TELEPHONE  FOR  LONG  OR  SHORT  DISTANCE. 

-rp/^-D   GAS  LIGHTING,  ATOTOOIATOES,    A/rTp-nTp  A  T    TTRTT'R 
i^UK     BELLS,  BUEGLAE  ALAEM  AND    Slli.iL,UlKyA.U    UO£jD 

XI*    XZ.A.EI    3\ro    32IQT7.A.XJ. 

For  ClrcuIurB  and  I'rice  LiHta  apijly  to  Principal  Ofllco 

CROSBY  ELECTRIC  CO., 


7  anl    89  l^ionth  Fifth  Avenne, 


NFW  YORK. 


THE  SCHUYLER 


-aYSTEO^  CDS' 


ARC  LIGHTING 


CONTAINS  THE  FOLLOWING  IMPORTANT  FEATURES; 


Instantaneous  and  Automatic  Regulation. 

Self-Lubricating  Boxes. 

Ventilated  Armature,  proof  against  a  burn-out. 

A  Pure  White  Steady  Light. 

MSCHUYLER  ELECTRIC  CO., 

MIDDLETOWN,  CONN. 


I 
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VE  HIT  THE  MIL 

SQUARE   ON   THE   HEAD 

WHEN  WE  REDUCED  THE  PRICE  OF  A  FIRST-CLASS  LAMP  TO 

43  CUMTS. 


LIGHTING  SUPPLIES. 


TOOLS  FOR  SPRING  WORK. 

A  Full  Line   in  Stock. 


OUR    IMPROVED    TREE    TRIMMER, 

PRUNING    KNIFE    AND 

SAW    COMBINED. 

Strong  and  Durable. 

HAVE  YOU  SEEN   OUR 

NEW    MAST  ARM? 


e e. 


^ 


r 


Zi_ 


RAILWAY  SUPPLIES. 

TROLLEY  WIRE. 

FEEDER  WIRE. 

IRON  POLES. 
STEEL  RAILS. 

TROLLEY    HANGERS. 

PULL-OFF  BRACKETS. 
CURVE  INSULATORS. 

RAIL    BONDS. 
CONSTRUCTION  MATERIAL. 

Estimates  for  Cars  on  Application. 


FIXTURES. 


€luite  a  number  of  Central  Sta- 
tions are  taking"  advantage  of  the 
inducements  we  are  offering,  and 
thereby  greatly  increasing  their 
earnings. 


Why  of   Course 
We  Can 

Give  you  anything  you  want  in  the  Elec- 
trical line. 


Because  we  have  the  largest  and  most  com- 
plete Stock  in  the  United  States. 


GREAT  WESTERN  ELECTRIC  SUPPLY  CO., 

190  &  192  FIFTH  AVE.,  CHICAGO. 
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THE  INDIA  RUBBER  &  GUTTA  PERCHA  INSULATING  CO., 


-MAKUFACTITKEKS  OF- 


VULCANIZED  INDIA-RUBBER 
Cables,  to  any  Specification 
up  to  8,000  IMegohms  per 
mile. 

ABSOLUTELY  PURE  RUBBER 
CABLES. 

CONCENTRIC  CABLES,  any 
millage.  FLEXIBLE  CORDS. 
SILK.  HEIVIP,  COTTON.  DY- 
NAIVIO  WIRES  and  CABLES, 
very  pliable.  Every  variety 
of  INCANDESCENT  CORES. 


THREE  and  TWO  -  WIRE 
CABLES,  to  any  specifica- 
tion up  to  8,000  Me- 
gohms per  knot. 

CABLES  of  High  Insulation 
and  Long  Life,  all   milage. 


If  you  are  not  acquainted  with  the  merits  of  Habirshaw  Insulation 
we  shall  be  pleased  to  send  you  samples  upon  application. 

W.  M.  HABIRSHAW,  Gen'l  Mgr.     OFFICE:  3 1 5  Madison  Ave,  Cor.  42d  St,  New  York. 

FACTORY:    Glen  wood,  Yonkers,  Iff.  Y. 

WESTERN    ACENTS,    The    Electrical    Supply   Co.,    I7f    Randolph   Street.    Chicago.  Illinois. 

"WARD"  ARC  LAMPS 

FOR    DIRECT   CURRENT    INCANDESCENT   CIRCUITS. 


in  use  on  central  station  of  Edison  Electric  Illumi- 
nating Co.,  Brooklyn,  N.  Y. 


of  these  lamps  are  used  in  lightirg  the  train  sheds  at 
the  Grand  Central  Station,  New  York  City. 


THOUSANDS  IN  USE  ALL  OVER  THE  COUNTRY. 


SATISFACTION    GUARANTEED. 

In  Corresponding  Please  State  Voltafi:e  and  System. 


IMMEDIATE    SHIPMENT    GUARANTEED. 


These  lamps  run  two  in  series  on   circuits   of    100   to    120   volts,  and  are  wound  to  pass 

6J^,  8  or  10  amperes,  as  desired. 

The  Electric  Gcnsiructlen  a&il  Snpply  Co., 


Established  18  81. 


18  Corllandt  Street,  IMEW  YORK  CITY. 
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ALEXANDER,  BARNEY  &GHAPIN 


TELEPHONE  BUILDING,  20  Cortlandt  St.,  NEW  YORK. 


VOLTMETERS. 


'.  A.B.C.  1 


AMMETERS. 


ELECTRICAL  SUPPLIES 


ARC  AND 

INCANDESCENT 

LAMPS. 


THE  IVIILLIKEN  PATENT 

ELECTRIC  RAILWAY  POLE. 


-MANUFACTUKED   BY- 


No.  55  liTBEETY  STEEET, 
NEW  YORK. 


No.  69  DEABBOBN  STREET. 
CHICAGO. 


standard  Side,  Center  and  "Pnll-Off"  Poles.  Special  Attention 

OiTen  to  Insolation.    Special  Poles  of  any  Required 

liCngth,  or  to  Stand  any  Strain  3Iade  to  Order. 


idopted  by  all  the  Leading  Roads  and  Beconnnended  by  tbe  Best  Engineers. 

In  use  In  the  followinK  cities:    RETTABK,  BUFFALO,  JEBSEX  CIT'ST 
PATEBSOX,  TBOY,  PITTSB  OBOH,  HAIIU.TON,  O.,  GTC. 

Over  6,000  Ordered  in  the  Last  3  Months, 
ORDERS  FOR  STANDARD  POLES  FILLED  FROM  STOCK. 

WRITE   FOR  PARTICULARS. 


It  don't  matter  whether  the  Station  is  great  or  small,  good  or  bad,  since  the  advent  of  the 

ELECTRIC  MUTUAL  INSURANCE  COMPANY 

of  BOSTON,  many  Stock  Fire  Insurance  Companies  which  had  been  charging  2I.  3'^and4'^  even, 
h^ve  Jf A  GNAJVL\fOC7SLV  reduced  their  rates  A  LITTLE,  and  now  their  General  Agent, 
Special  Agent  and  Local  Agent,  and  the  Broker  also  are  trying  to  get  there  first  and  tell  you  they 
■  have  reduced  the  rate."    They  are  after  their  "commission"  of  20^.  since  the  bars  are  let  down. 

It  is  no  use!  Why  didn't  they  do  it  before  the  Electrical  Industries  were  forced  to  organize 
their  o\sti  company— the  £Z.£CrA'/C  MUTUAU 

Our  rates  are  about  one-half  the  Stock  rate  and  we  will  be  able  to  pay  one-half  backin  divi- 
dend, when  policies  are  renewed.  The  NEW  ENGLAND  FACTORY  MUTUALS  work  with 
us,  and  the  cost  of  insurance  in  them  is  less  than  30  cents  a  §100  per  annum.  The  secret  is,  they 
have  no  agents,  PAY  NO  COMMISSIONS  2.nd  do  business  scientifically.  They  get  no  badriskg 
because  eveiy  policyholder  is  a  member  of  the  Company  and  has  a  voice  in  its  management. 

We  have  taken  $6,000,000  on  good  Electric  Light,  Power  and  Railway  Plants  since  May  15, 
1890,  and  only  $100  loss.  We  take  insurance  on  outside  construction,  cars,  motors,  car  houses, 
also  good  Gas  Plants.  ^^^^^^^^^^^^^ 

I  am  agent  for  Companies  that  insure  Liability  of  Employers  for  injury  to  ANY  PERSON 
employe  or  others,  in  the  Station  or  outside,  firom  electrical  accident  or  others.  Damage  to  prop- 
erty or  injury  to  person  by  boiler  explosion  or  rupture.  Loss  of  income  by  stoppage  of  dynamos, 
in  consequence  of  fire.  Insurance  on  construction  machinery  and  supplies  from  time  of  shipment, 
during  transit,  and  until  installation  is  accepted.    Apply  direct.  WE  DON'T  HAVE  AGENTS, 


STEPHEN  E.  BARTON,  President, 

OFFICE,  85  WATER   STREET,        -       BOSTON,   MASS. 


ELECTRIC 
RAILWAY 

For  All  Systems.     S  U  P  P  L I ES 

SEND  FOR  CATALOGUE. 


ELECTRIC    MERCHANDISE    CO., 

11  ADAMS  STREET,  CHICACiO. 

"W.  H.  MASON,  General  Manager. 


Incandescent  Lamp  Co, 

l9l2--l9l4QliveStreet,  St.  Louis,  Mo., 


MAJirFACTlJRERS    OP 


INCANDESCENT  LAMPS. 

Lamps  Made  to  Fit  any  Socket. 


Send  ns  a  trial  order. 


Satisfaction  Guaranteed. 


BAIN  ELECTRIC  MFC.  CO., 

FOREE  BAIN,  President  and  Engineer. 
47  and  49  S.  Jefferson  Street,  CHICAGO. 

DYNAMOS    AND    MOTORS 

1-12  to  500  Horse  Power. 


Highest  Class  in  Efficiency,  Mechanical  Design,  and  General  Utility. 

Experts  in  applying  Electricity  to  New  Uses. 


HBNO  von  VATAIiOUVK. 


WESTERN    ELECTRICIAN. 


April  n,  1891 


:^X7XXjZ339ZI.S     OX* 


ELECTRIC    POWER    MACHINERY, 


And  Manufacturers  of 


General  ElectricalSupplies 


This  is  the  only  motor  geared  to 
both  axles.  It  is  designed  and  built 
for  efficient  and  economical  working. 
Its  practical  operation  of  street  rail- 
ways so  far  sustains  this  claim. 


DETROIT.  MICH 


THE  EASTON  ELECTRIC  COMPANY, 


MANUFACTURERS  OF 


Improved  "Continental"  Machine. 

For  Electric  Lighting,  Power  and  Electro  Deposition. 


WE  CLAIM  THE  FOLLOWING  ADVANTAGES: 


No  External 

Magnetism. 


Perfect 

Regulation. 

No  Sparking 

at  Brushes. 

Self-Oiling 


95  per  cent. 

Efficiency, 

Solid  Construc- 
tion in  One 
Casting. 

Self-Centering 

Bearings. 

Mechanical 

Perfection, 


OXJT7 

IN  ISSUE  OF 


These  Machines  are  Built  in  all  Sizes,  and  for  all  Voltages. 

special  Discounts  to  Contracting  Engineers.     For  Prices  and  Catalogue,  address 

THE    EASTON    ELECTRIC   CO., 

ALDRICH  COURT,  45  BROADWAY,  NEW  YORK. 
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TR&DE    hark:, 


TBADE      MASKJ 


SOUTHERN  ELECTRICAL  SUPPLY  CO.. 


823  Locust  St., 
ST,    LOUIS,    MO. 


GATE  CITY  ELECTRIC  COMPANY. 

522  Delaware  St., 
KANSAS    CITY,    MO. 


We  are  just  distributing  our  new 

CAXALOG-XJE 


-OF- 


Incandescent  Electric  Light  Supplies, 

ARC  LIGHT  SUPPLIES, 

ELECTRIC  RAILROAD  SUPPLIES, 

ELECTRIC  CONSTRUCTION  MATERIAL, 
CONSTRUCTION  TOOLS, 

OKONITE  WIRE  AND  PRODUCTS, 
LINE  WIRE, 

TEST  INSTRUMENTS, 
ELECTRICAL  BOOKS, 

And  a  vast  deal  of  useful  information.  We  wish  to  place  one 
of  these  books  in  the  hands  of  the  Superintendent  of  every 
Electric  Light  Company,  every  Electric  Railroad  Company,  and 
of  every  other  Electrical  Enterprise  in  the  United  States  and 
Canada.  If  you  have  been  overlooked,  please  drop  us  a  postal. 
Have  you  received  our  Calendar? 


CENTRAL  ELECTRIC  COMPANY, 

1 16-118  Franklin  Street,  CHICAGO,  ILL. 


'I 


Connected  with  Private  Wire  with  Postal  Telegraph-Cable  Company's  System. 


vLO  N/^ 


sLO'V// 


TBADE      MARK. 


WESTERN  ELECTRICAL  SUPPLY  CO.. 

418  S.   16th  St.,  OMAHA,  NEB. 


TBADE        MARK. 

ELECTRIC  POWER  TRANSMISSION  CO.. 

DENVER,  COLO. 
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Edison  General  Electric  Co 

EDISOX  BUILDING,  BROAD  STREET, 

IVK^VST  YORK:. 


New  Porcelain  Ceiling  Cut-Outs 


Catalogue  No.  123. 


LATEST  DESIGN,  BEST  WORKMANSHIP. 


Discounts  for  less  than  130,  4:5  per  cent. 
«  "         150  to  500,  47h       " 

«  "  500  pieces,  50        " 


271  cents  Each. 
261       " 
25        " 


DISCOUNTS  FOB 

ZARGJEB  LOTS  QUOTED 

ON  APPLICATION. 


In  force  from  April  1st,  and  subject  to  change  without  notice. 


ORDER  FROM  ANY  ELECTRICAL  SUPPLY  HOUSE,  OR  NEAREST  DISTRICT  OFFICE. 


MAIN    DISTRICT   OFFICES: 

Canadian  District,  Bank  of  Commerce  BIiIk.,  Toronto,  Can,  Pacific  Coast  Dist.,  Edison  Bid);.,  1  IS  Bnsh  St.,  San  Francisco,  Cai. 

Central  I>istrict,  Rialto  Bnilding;,  Cliicaeo,  III.  Pacitlc  }Vortliwest  District,  Fleischner  Bldg.,  Portland,  Ore. 

Eastern  District,  Edison  Baildins,  Broad  St.,    New  York.  Rocky  Hlonntain  District.  Ulasonlc  Baildins,  Denver,  Colo. 

New  England  District,  25  Otis  Street,  Boston,  Mass.  Southern  District,  Oonid  Bldg,,  10  Decatnr  Street,  Atlanta,  Ga. 
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THE  NATIONAL  TRANSFORMER  SYSTEM 


CONVERTER  EFFICIENCIES. 
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Transformer  on  Pole  Showing  National  Safety  Fuse  Box. 
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COMPLETE 


CENTRAL  STATION  EQUIPMENTS 

FOIt 

LIGHT    OR    POWER 

DIHTBIBIITIOH. 


OUR  APPARATUS  IS  OF  THE 

HIGHEST    EFFICIENCY, 

MECHANICALLY  AND  ELECTRICALLY. 

VTE  OOARAHTEE  ITS  OPKB&TION  AND 

PROTECT  OUR  CUSTOMERS. 


COMPLETE 

DIRECT   CURRENT  SYSTEM 

FOR 

ISOIJ-A.TE3D 

LICg-KCTIlSTG. 


NATIONAL  ELECTRIC  MFC.  CO.,       Eau  Claire,  Wis. 


<3,:E3<3. 


NEW  YORK,  N.  Y., 
BUFFALO,  N.  Y., 
CINCINNATI,  O., 
WASHINGTON,  D.  C, 
PHILADELPHIA,  PA., 


National  Electric  MIg.  &  Const.  Co..  50  Broadway. 

Little,  McDonald  &  Co..  141  East  Seneca  St. 

W.  N.  Gray,  12  Chamtier  of  Commerce. 

.      L.  N.  Cox,  16  Filtli  St.,  S.  E. 

C.  M.  Blancliard,  Girard  Building. 

SAN  FRANCISCO,  CAL., 


a.(3-e:itts: 

KANSAS  CITY,  MO., 
ST.  PAUL,  MINN., 
DETROIT,  MICH., 
DENVER,  COLO., 
WINNIPEG,  MAN., 

National  Electric  DevolopmonI  Co 


■      ThomaslVolle.  5t6  MainSI.. 

Tlio  Electrical  Engineering  &  Supply  Co. 

•     Commercial  Electric  Co. 

The  Mountain  Electric  Co. 

Simpson-Davis  Electrical  Construction  Co. 
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THXS    ATTTENTION    OF 

SUPPLY   HOUSES 

Is  invited  to  a  finely  engraved  circular  which 
we  have  just  issued  for  the  especial  use  of  our 
agents. 

Send  your  address  for  copies  in  quantity. 

THE  STAR  ELECTRIX  G0..i32owaiiaces...PHILA0ELPHIA. 

ORTH  AMERICAN 
ELECTRIC  COMPANY, 

67  and  69  CANAL  STREET,  CHICAGO.  ILL. 
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WHAT  AN  EMINENT  PHYSICIST  SAYS. 


UNIVERSITY  OF  MICHIGAN. 

Physics  and  Electric  Engineering. 

ANN  ARBOR,  January  7,  1891. 

THE  LECLANCHE  BATTERY  CO..  New  York. 

GENTLEMEN:— The  two  cells  of  the  Axo  pattern  of 
your  battery,  sent  me  for  trial  a  long  time  ago,  have  proved 
to  be  a  most  excellent  type  of  cell.  One  of  them  I  have 
used  for  two  years  and  more  to  furnish  the  main  current  in 
the  Rayleigh  method  of  comparing  E.  M.  F.  of  my  standard 
cells,  and  it  is  still  in  use  for  the  same  purpose.  The  E.  M. 
F.  falls  to  be  sure,  but  only  very  slowly  indeed.  It  is  now 
1.52  true  volts  after  2  years'  service,  and  the  cell  has 
never  had  a  drop  of  liquid  added  to  it  since  it  was  first 
set  up. 

Since  your  two  cells  were  put  into  service  I  have 
employed  a  systematic  plan  of  testing,  and  I  can  testify  to 
the  excellent  qualities  of  the  Axo  battery  from  the  tests 
made.  Very  truly  yours, 

H.  S.  CARHART. 


"TiBiuM 


IN  THK  NEW  EDITION  OP  THE 

Dynamo    Tenders'  Hand-Book. 

NOW  READY.     PRICE  $1.    SEND  FOR  IT. 

ELECTRICIAN  PUBLISHING  COMPANY, 

CHICAGO. 
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iHllElftOIHOR- 


MANUFACTURERS  OF  THE 

"GLADIATOR" 

Voltage,  2.5. 


LOWEST  INTERNAL  RESISTANCE  AND  THE  LONGEST  LIFE 
OF  ANT  DRT  BATTERY  ON  THE  MARKET. 


Correspondence  Solicited  for  Agencies. 
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G.  A.  HARMOUNT, 

MANAUEH 

MONITOR  ELECTRIC  CO., 

14  9     WABASH  AVE.,  CHICAGO,  ILL. 

WHOLESALE  DEALER  IN  GENERAL 

ELECTRICAL  SUPPLIES. 


WESTEItSr  AGENT  FOK 

ALFRED  F.  MOORE 


(KSTADLISIIKI) 


ELECTRICAL  WIRES  AND  GABLES. 

r.ighl     Vnmiiiciiitor  ami  Ollice  Wires.     Incuniluscent  ami  Batterv  ConlS;   ir 
fai^l,  every  kind  of  Wiro  known  in  the  Ulc'ctiicul  Tnule.      " 
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THE  Onited  States  Electric  Lighting  Co., 

(THE  WESTINGHOUSE  ELECTKIC  AND  MANUFACTURING  COMPANY,  Lessees.) 


MIC  m  INMNDESCENT  ISOUnO  ELECTIIII!  LI9HT  PLMITS. 


t 


More  than  1000  Plants  in  operation  in  Factories,  Hotels, 
Office  Buildings,  Theaters,  Etc. 


MOTORS-GENERATORS 

Direct  Current  GENERATORS  and  MOTORS  for  all  purposes, 

1-8  H.  P.  up  to  any  power  required,  and  at  any 

required  E.  M.  F. 

Superior  in  Design  and  Worl^mansliip,  and  Uneqnaled  in  Eiciency. 


Send  for  New  U.  S.  Catalogues  on  Incandescent  Lighting  and  Motors. 

GENERAL  OFFICES:  EQUITABLE  BUILDING,    -     -     120  BROADWAY,  NEW  YORK. 


INCANDESCENT 


To  Fit  any  Socket. 


Excelling  all  others  in  Life, 
Maintenance  of  Candle- 
Power  and  Efficiency. 


THE  BEST  IS 


General  Electrical  Supplies 
of  Superior 

Designs  and  Finish. 


LAMPS 


FROM   8  c.  p.  to  f50  c.  p.,  AND 
ANY   VOLTAGE. 


Even   Diffusion 

of  Light  by 

twisted  filament. 


THE  CHEAPEST. 


Send  for  our 

CATALOGUE  TZTi^^^^ 
of  August  1,  1890. 


510-534  West  23d  Street. 

NEW  YORK. 


620  Atlantic  Avenue.  2  i  7  La  Salle  Street. 

BOSTON,  MASS.  CHICAGO.  ILL. 
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H.H.HiPWELLMFG.CO.. 

Formerly  of  Allegheny,  Fa., 

Manufacturers  of 

Electric  Specialties  of  Every  Variety. 

TOOLS.  DIES,  ETC., 
liOng  Island  City,    ^ew  York. 


8  and  16  Light  Dynamos. 
Sefring  Hachine  and  Fan  Slotors. 

Complete  machines  or  parts 
and  caetingSt  wlthiDstruct- 
ions  for  building  College 
and  School  Demonetrating 
}  Dynamos.  Electro-plating 
Dynamo?.  Large  Plunge 
Batteries  for  running  Mo- 
Send  stamp  for  Catalogue. 

PALMER  BRO^..  Mlanus.  Conn 


WBlSON,  REBENSTOCK  &  CO., 

All  Idnda  of  Electric  Work  done  promptly  and  in  a  superior  manner.  Scientific  and  Experimental 
Worli,  also  Models  of  Mechanical  and  Electrical  Machinery  a  Specialty.  We  also  manufacture 
Testing  Sets  and  all  kinds  of  Fine  Instruments. 

C^^Particular  attention  given  to  Winding  Electric  Ligtit  Machinery. 
Tfl   TUTTrUTIlD^'  D.  H.  Wilson  and  George  Rebenatock  are  well  known  Electricians  and  Inven- 
lU   in  I  L.ii  lUlllji      tors;  and  in  all  cases  will  assist  inventors  patronizing  this  firm  to  perfect 
their  inventions,  making  no  charge  for  consultations.    Correspondence  solicited. 

Chicago  Kefebences;  Charles  F.  Brown,  Patent  Attorney,  American  Electric  Fence  Co. 

OFFICE  AND  FACTORY,  174  S.  CLARK  ST.,  CH2CACO. 


NO  RING. 


A  SILENT  CALL  IS  A  GOOD  THING  SOMETIMES. 

STANLEY  1^  HALL, 

ELECTRICAL  HODSE  FDRNISflIHGS, 

32  and  34  Frankfort  St.,  NEW  YORK  CITY. 


BKLTIHG  MADE  BY 

GH&8.  A.  SCHIEREN  &  CO, 

Nev  York,  Chiugo,  BostoD,  Fbiladelphia. 

T2-lnch  Double  Belt  (Second  Order)  for  Loult- 
lana  Electric  Light  Co.,  New  Orleans,  La. 

Two  48-Inch  Donble  Beltg  for  Louisiana  Elec- 
tric Light  Co.,  New  Orleans,  La. 

One  54-inch  Three-P.y  Perforated  Electric  Belt 
for  Tacoma  Railway  &  Motor  Co.,  Tacoma, 
Wash. 

One  41-inch  Three-Ply  Blectric  Belt  for  Citi- 
zen's Electric  Illuminating  Co..  Brooklyn, 

Two  30-inch  Three-Ply  Perforated  Electric 
Belts  foi  Gautier  Steel  Dept.,  Johnstown, 
Pa. 


THE   WESTON   STANDARD 

Voltmeters  and  Ammeters. 

These  instruments  are  the  most 
accurate,  reliable  and  sensitive  port- 
able instruments  ever  offered.  A 
large  variety  of  ranges  to  meet  the 
requirements  of  all  kinds  of  work. 


Senl  for  Ulnstratea  Catalope. 


ADDRESS 


WESTON  ELECTRICAL  INSTRUMENT  CO., 

114  &  116  William  street,       Newark,   W.J. 


THE  ONLY  GOLD  MEDAL  AND  DIPLOMA 

AWABDED  FOB  A  SIPSTEIII  OF 

INTERIOR  f  UNDERGROUND  CONDUITS 

At  me  1890  ExDositlOD  ol  tlie  Massaclmsetts  Cliarltalile  Mecianlcs'  Association, 

WAS  GIVEN  THE 

Interior  Conduit  and  Insulation  Company, 

16  and  18  BROAD  ST.,      -      -      -      NEW  YORK. 


CEDAR,  OCTAGONAL  PINE  AND  STEEL. 

If  you  are  in  want  of  poles  of  any  kind,  it  would  pay 
you  to  write  for  our  prices,  before  ordering. 

BROWNLEE  &  CO.,  ""MSSIJ' 


MIDI  imm  CO, 

PUSH-BUTTON 


TORRINGTON,  CONN., 

AND 

95  CHAMBERS  STREET.  NEW  YORK. 


PAISTE  CHINA  SWITCHES, 

5  and  10  AMP.  CAPACITY, 


FINE  EESIDENOE  INSTALLATIONS. 

To  see  Tliem  is  to  Like  Tiiem. 

Tinted  to  match  all  Wall  Papers. 

CHEAP,  ARTISTIC,  HANDSOME. 

r>,0<K)  In  stock  ready  to  ehlp,  more  on  the  water 
freeh  from  Europe. 
Aok  your  supply  man  abont  them. 


H.  T.  PAISTE, 

1201  Market  St.,  PHILADELPHIA,  Pa. 


Thit  the  Western  Electrician  enjiys  the  distinction 
of  having  been  Eelected  by  one  of  the  shrewdest 
of  advertisers  as  the  medium  for  carrying  the 
largest  advertisement  ever  placed  in  an  electrical 
journal.  This  tells  Its  own  story,  and  points 
its  own  moial. 


GET  THE  BEST! 


P.*B. 


INSULATING  COMPOUNDS, 
ARMATURE  VARNISH, 
INSULATING  TAPE, 
INSULATING  PAPERS, 
MANUFACTURED  ONLY  BY 


Tlie  Standard  Paint  Co., 

NEW  TORK.  TS.T. 


RALPH  L.  SHAINWALD 

President. 
69  MAIDEN  LANE. 


Dynamo  Regulators  and  Rheostats 

01  all  descriptions  in  stock  and  manufactured  to  order  for  any  special  work. 

MOTOR    SWITCHES, 

Both  Hand  and  Automatic,  of  Superior  Design 
and  Construction. 

Entire  attention  devoted  to  the  manufacture  and  wiring  of  Rheostats. 

AUTOMATIC  IWJTGH  COMPANY, 


SOLB  MANDPACTURER8  OF  THE 


Whittingham    Automatic    Switch, 

No.  8  Keyser  Building, 

BALTIMORE,    MARYLAND. 


SEND  FOR  CATALOGUE  AND  PRICE  LIST. 


EVERY    SATURDAY. 
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Electrical  Building,  World's  Fair. 

The  question  of  the  location  of  the  electrical 
building  of  the  World's  Fair  continues  to  be  the 
leading  topic,  not  only  in  electrical  circles,  but 
also  among  the  World's  Fair  officials.  The  gen- 
eral interest  manifested  by  representatives  of 
every  branch  of  the  industry,  as  shown  in  the 
interviews  published  in  the  Western  Electri- 
cian last  week,  has  forced  the  question  upon 
the  World's  Fair  officials.  In  the  construciion 
department  the  position  of  the  electrical  people 
caused  considerable  uneasiness.  Chief  Burnham 
realized  that  the  electrical  interests  were  deter- 
mined to  secure  additional  space,     

and,  moreover.that  they  would  be 
dissatisfied  with  any  plans  that  did 
not  contemplate  a  united  exhibit. 
The  question  was  thoroughly  con- 
sidered, but  nothing  definite  was 
determined.  Chief  Burnham  said 
the  matter  had  been  carefully  in- 
vestigated, and  that  it  was  still 
under  consideration.  On  Satur- 
day night  he  left  Chicago  for 
New  York  for  the  purpose  of  con- 
sulting the  eastern  architects  on 
World's  Fair  business,and  it  is  be- 
lieved one  of  the  subjects  will  be 
the  question  of  providing  a  larger 
electrical  building. 

Strange  though  it  may  appear, 
it  seems  that  the  construction  de- 
partment has,  up  to  the  present 
time,  given  no  attention  whatever 
to  the  subject  of  former  electrical 
displays.  It  appears  that  no  data 
has  been  collected,  and  it  has 
been  taken  for  granted  that  pro- 
visions that  were  made  in  the 
original  plans  were  on  a  far  more 
extensive  scale  than  anything  at- 
tempted in  this  line  before.  When 
the  staement  was  made,  there- 
fore, that  the  proposed  building 
was  smaller  than  those  in  which 
former  exhibits  were  held,  it 
proved  a  revelation  to  the  con- 
struction department.  The  only 
reply  that  was  offered  was  that  the 
present  plans  provided  for  a  larger 
display  than  that  made  at  Paris, 
and  that  a  comparison  with  former 
electrical  expositions  could  not  be 
(airly  made  as  they  were  special 
displays,  while  the  electrical  de- 
partment of  the  World's  Fair 
would  be  only  one  of  many  de- 
partments, Mr.  Burnham  did  not 
appear  to  be  familiar  with  the  ad- 
vancement that  had  been  made  in  the  applica- 
tion of  electricity,  and  therefore  did  not  seem 
to  realize  the  necessity  for  additional  room. 

Chief  Barrett  of  the  Department  of  Electricity 
called  at  the  construction  department  last  week 
for  information  concerning  the  proposed  elec- 
trical building.  The  plans  for  this  building  are 
in  the  hands  of  Van  Brunt  &  Howe  of  Kansas 
City,  and  are  not  yet  completed,  A  blue  print 
showing  the  location  of  the  buildings  at  Jack- 
son I'ark  and  the  arrangement  of  the  grounds 
was  shown,  A  copy  of  this  ground  plan  is  given 
in  Fig.  2  (page  202),  An  examination  of  this  map 
satisfied  Chief  Barrett  that  the  statements  made 
by  the  Western  Ei.ectkichn  were  correct. 
The  dimensions  of  the  electrical  building  as 
proposed  will  be  inadequate,  and  it  will  be  im- 
possible  to   enlarge  the   structure.     After   ex- 


amining the  plans  Chief  Barrett  disapproved 
them,  in  fact  he  declared  he  would  not  under 
any  consideration  give  his  approval  to  those 
plans.  As  a  solution  to  the  problem  he  proposed 
to  abandon  the  electrical  building  and  take  as 
a  substitute  the"Machinery  annex,"  An  addition 
could  be  made  to  the  circular  building,  which 
could  be  used  as  a  power  house,  and  in  this  he 
proposed  to  mass  all  of  the  generating  machines. 
Around  this  building  it  was  proposed  to  construct 
a  railway  on  which  the  several  electrical  systems 
could  be  displayed.  The  dimensions  of  this 
building,  the  proposed  annex  and  the  provision 


required  dimensions'  and  a  division  of  the  elec- 
trical display,  which  will  be  very  annoying  and 
embarrassing  to  electricians  and  the  public. 
That  is  unfortunate.  The  display  of  electrical  ap- 
paratus and  appliances  must  be  one  of  the  most 
fascinating  exhibits  of  the  fair,  and  the  building 
devoted  to  them  should  be  fully  equal  to  the 
demand." 


eeTH-PL. 
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ITG,  I,       ELECTRICAL    IIUILIMNO,    WOULD  S    I'AIH, 

for  the  electric  railway  are  shown  in  Fig,  i. 
This  building  would  afford  ample  floor  space 
for  the  electrical  display,  and  would  enable  the 
electrical  exhibits  to  be  shown  under  one  roof. 
It  would  provide  for  a  magnificent  and  impos- 
ing display,  and  one  in  which  the  entire  elec- 
trical fraternity  would  take  special  interest. 
Such  a  display  would  prove  a  great  success,  as 
it  would  enlist  the  best  efforts  of  the  entire  fra- 
ternity. If,  on  the  other  hand,  the  electrical 
people  lose  interest  in  the  exposition,  as  they 
certainly  will  if  their  wishes  are  entirely  disre- 
garded, the  elec.richl  display  will  prove  a  failure. 
Commenting  upon  an  editorial  in  a  former  is- 
sue, the  Rochester,  N,  Y,,  Herald  says:  "The 
Western  Electrician  says  that  the  plans  de- 
cided upon  for  the  World's  Fair  'will  mean  an 
electrical  building  only  about  two-thirds  of  the 


Electric  Lights  in  Chicago  Theaters. 

Chicago  has  long  been  noted  for  the  enter- 
prise displayed  by  its  theatrical  managers,  but 
few  people  realize  the  exact  position  they  hold 
in  relation  to  the  Eastern  mana- 
gers. It  is  claimed  by  those 
whose  intimate  association  with 
all  concerned,  places  them  in  a 
position  to  know,  that  the  Chicago 
managers  lead  their  eastern  broth- 
ers. This  is  plainly  shown  in  the 
attitude  of  managers  of  traveling 
companies.  Those  requiring  spec- 
ial facilities  for  scenic  effects, 
brilliant  spectacular  productions, 
etc.  prefer  Chicago  to  New  York 
or  Philadelphia,  One  of  the 
most  important  announcements  in 
this  line  was  made  by  David 
Henderson  in  Chicago  last  week. 
He  said  he  would  not  take  this 
year's  spectacular  company  to 
New  York  because  there  are  no 
facilities  in  that  city  for  a  big 
spectacular  production.  Of  course 
Luis  announcement  aroused  the 
curiosity  of  the  Chicago  report- 
ers, and  one  of  them  secured 
an  interview  with  Manager  Hen- 
derson, in  which  the  latter  said: 
"It  is  true  that  Chicago  is  far 
ahead  of  New  York  in  the  con- 
dition of  its  theaters.  Think  of 
it!  There  are  only  four  theaters 
in  the  eastern  metropolis  that 
are  lighted  by  electricity,  the 
Broadway  Theater,  the  Standard, 
the  Metropolitan  Opera  House, 
and  the  Lyceum,  The  others 
stick  to  the  use  of  gas,  and  a 
mighty  poor  quality  of  gas  it  is, 
too,  making  the  theaters  unfit  for 
the  presentation  of  spectacular 
plays.  And  in  a  performance  of 
that  kind  it  is  impossible  to 
secure  fine  effects  unless  we  have 
the  proper  lights  to  display  the 
scenic  effects,  the  brilliant  cos- 
tumes and  the  pretty  stage  group- 
ings. Philadelphia  is  even  worse 
off  than  New  York.  There  are  only  two 
theaters  in  that  city  that  are  lighted  by  elec- 
tricity, and  neither  of  these  can  hold  a  candle 
to  the   theaters  of  Chicago." 


Chicago  Electric  Club. 

The  Chicago  Electric  club  last  Monday 
evening  listened  to  an  interesting  paper  by  Alex. 
Dow  on  the  "Regulation  of  Constant  Current 
Dynamos,"  The  paper  is  presented  in  another 
column,  B.  K.  Sunny,  chairman  of  the  com- 
mittee on  new  quarters,  reported  that  suitable 
rooms  could  not  be  secured  elsewhere,  and  rec- 
ommended that  the  club  retain  its  present 
quarters  another  year,  utilizing  one  of  the  back 
rooms  for  a  kitchen.  The  question  of  the 
nomination  of  officers  for  the  ensuing  year  was 
taken  up  and  a  ticket  nominated. 
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Combined  Water  Motor  and  Dynamo. 

In  tlie  accompanying  cut  is  shiown  a  combined 
water  motor  and  dynamo  built  as  one  machine 
upon  a  single  shaft.  It  will  be  readily  seen 
that  this  machine  has  many  advantages  for 
special  cases,  especially  in  places  that  have  no 
regularly  established  plant  for  electric  lighting. 
Then  there  are  many  residences  in  larger  places 


toraatic  circuit  breaker  for  this  work.  The  de- 
vice, which  is  illustrated  in  the  accompanying 
cuts,  breaks  the  current  automatically  whenever 
there  is  a  short  circuit  on  the  line,  it  is  claimed, 
without  burning  or  disfiguring  the  breaker  it- 
self. It  has  been  tested  on  as  high  a  current 
as  900  amperes  and  500  volts,  or  a  total  of  450,- 
000  watts,   without     affecting    or  burning   the 


COMBINED   WATER 

so  located  that  they  cannot  obtain  light  from 
local  plants,  and,  in  order  to  enjoy  the  benefits 
of  such  a  system  of  lighting,  must  make  use  of 
some  power  for  running  dynamos.  These 
machines  are  in  special  favor  with  water  power 
companies,  and  many  have  already  been  in- 
stalled by  them.  They  are  built  in  10,  20  and 
30  light  sizes,  and  are  capable  of  bringing  these 
lights  to  full  candle-power  under  a  maintained 
pressure  at  the  motor  of  65  pounds,  to  give  the 
required  speed.  The  manufacturer  does  not 
recommend  these  machines  for  a  lower  pressure. 
These  dynamos  are  also  built  and  furnished 
with  pulley  for  belt  connections  to  be  run  by 
motors  where  the  pressure  is  below  a  point 
where  they  can  be  in  direct  connection  upon 
the  same  shaft,  or  to  be  used  in  connection  with 
steam  or  other  power. 

Special  machines  in  all  sizes  ranging  from  10 
to  100  lights  capacity  have  been  installed.  The 
Belknap  IVIotor  company  of  Portland,  Me.,  is 
exploiting  the  device. 


MOTOR   AND    DYNAMO. 

breaker.  Fig.  i  is  a  view  of  the  breaker  when 
open,  and  Fig.  2  represents  it  closed.  The  de- 
vice consists  of  an  electro  magnet  A  in  series 
with    a    double    break    switch    B  B^   and   B". 


The  Westlnghouse  Automatic  Circuit 
Breaker. 

Street  railway  men  who  have  had  experience 
with  the  ordinary  fusible  block  and   make-and- 
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break  switch  know  how  difficult  it  is  to  keep 
the  switch-boards  looking  well,  especially  when 
there  have  been  a  number  of  short  circuits  on 
the  line.  Not  only  are  the  safety-fuse  blocks 
burned  and  discolored,  but  the  portion  of  the 
switch-board  near  the  safety  fuse  is  damaged, 
the  jaws  of  the  switch  are  partly  melted  or 
fused,  and  the  whole  presents  anything  but  a 
neat  appearance.  The  Westinghouse  Electric 
&  Manufacturing  company  has  devised  an  au- 


WESTINGHOUSE    GEARLESS   MOTOR. 

If  a  short  circuit  occurs  on  the  line  the  elec- 
tro magnet  will  attract  its  armature  C,  and  with 
it  the  trigger  D,  which  holds  the  switch  closed, 
permitting  the  spring  E  to  throw  the  lever  arm 
out  of  the  contacts.     This,  however,    does  not 


metal  parts  of  the  switch.  The  feeder  switch 
should  always  be  opened  before  the  circuit 
breaker  is  closed  again.  The  Westinghouse 
Electric  &  Manufacturing  company  makes  two 


FIG.    2.       WESTINGHOUSE   CIRCUIT   BREAKER. 

Styles  of  circuit  breakers.     These   can   be  used 
in  connection  with  any  street  railway  system. 


Westinghouse  Gearless  IVIotor. 

The  Westinghouse  Electric  &  Manufacturing 
company  announces  that  it  has  placed  upon  the 
market  a  gearless  street  railway  motor.  A  view 
of  the  machine  mounted  on  the  rar  axle  is  pre- 
sented in  the  accompanying  illustration.  It  is 
protected  by  the  field  frame,  which  forms  a  cas- 
ing strong  enough  to  withstand  the  shocks  and 
obstructions  of  the  roadbed.  The  field  consists 
of  two  symmetrical  castings  of  special  iron 
sleeved  upon  the  armature  shaft  or  axle,  hinged 
on  top,  and  secured  together  by  bolts.  The 
joints  are  made  water-tight,  and  the  bearings 
are  provided  with  leather  cups  for  the  same  pur- 
pose. The  armature,  which  is  of  the  drum 
type,  is  built  upon  the  caraxle.  The  sheet  iron 
disks  are  solid,  and  are  keyed  to  the  axle  to  give 
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yet  open  the  circuit  as  the.  carbon  contacts  F 
and  F'  carried  by  the  lever  arm  still  touch  the 
carbon  plates  G  and  G'  at  the  sides  of  the 
switch,  and  at  these  carbon  points  the  circuit  is 
finally  broken  without    injuring  in  the  least  the 


WORLDS    I  AIR       Sl-n-:    I'AGE   201. 

additional  strength.  The  armature  is  16  inches 
in  diameter  with  a  grooved  periphery  for  the 
wires.  Special  attention  has  been  given  to 
making  the  commutator  of  great  solidity  and 
durability. 


I 


April 


WESTERN     ELECTRICIAN. 


203 


Chandler's  Elevated  Tricycle  Road. 

A  novel  electric  railway  is  extiibited  in  the 
accompanying  illustrations.  It  is  the  invention 
of  J.  G.  Chandler  of  Racine,  Wis.,  and  is  termed 
a  tricycle  road  for  elevated  structures.  A  mod- 
el is  on  e.xhibition  in  the  Grand  Pacific  Hotel, 
Chicago.  It  is  illustrated  in  Fig.  [,and  a  sectional 


the  same  as  the  safety  bicycle,  with  two  guide 
wheels  running  along  the  inner  side  of  the  rail. 
The  flange  extends  inward  and  over  the  wheels, 
making  it  practically  impossible  for  the  car  to 
leave  the  track.  Each  truck  has  an  inclosed 
frame  large  enough  to  receive  a  thirty  horse 
power  motor.  There  are  two  trucks  to  each  car. 


FIG.    I.       CH.\NDLER 

view  of  the  road  and  truck,  as  it  is  proposed  to 
construct  it,  is  shown  in  Fig.  2. 

By  reference  to  the  cuts  it  will  be  seen  that 
the  trucks  run  on  a  single  rail  with  two  guide 
rails  two  feet  above  and  parallel  with  the  main 
rail.     These  with  the  diverging   trusses  make  a 


EI.EVATEU   TRICYCLE    ROAD. 


automatk:  troi.i.kv  catcher. 

V  shaped  trough  for  the  trucks  to  run  in.  The 
track  is  made  of  iron  and  is  supported  on  a 
single  line  of  posts.  It  does  not  materially  ob- 
struct the  light  it  is  claimed,  and,  its  inventor  as- 
sert.", it  is  an  ornament  to  the  streets  compared 
with  the  roads  now  being  built  in  Chicago.  The 
trucks  have  two  wheels,  one  behind    the   other. 


so  arranged  that  one  or  both  motors  can  be  used 
at  option.  Special  care  has  been  "taken  to  avoid 
all  possibility  of  accident.  In  ordinary  railroad 
trucks,  if  one  wheel  falls  out  it  derails  the  whole 
train;  with  this  construction  either  or  both  of 
the  main  wheels  can  break  or  fall  to  pieces,  it  is 
claimed,  and  the  car  will  still  remain  in  its  posi- 
tion. In  case  of  such  an  accident,  provision  has 
been  made  to  prevent  a  catastrophe.  Between 
the  two  wheels  are  runners  fastened  to  the  truck 
frame,  made  spoon  shape,  lapping  over  each 
side  of  the  rail  and  running  within  two  inches  of 
the  top  of  the  rail,  so  that  the  moment  the  wheels 
give  way,  these  runners  strike  the  track,  support 
the  load  and  form  a  brake  to  stop  the  train. 

Another  advantage  claimed  for  this  system  is 
the  short  turns  it  will  make  with  safety;  en- 
abling a  45  foot  car  to  pass  around  a  20  foot 
radius.  It  is  the  intention  of  the  inventor  to  have 
long  and  narrow  cars  with  three  exits. 

In  connection  with  the  elevated  road  Mr. 
Chandler  proposes  to  have  elevated  sidewalks. 
Property  owners  oppose  elevated  roads  general- 
ly considering  them  a  detriment,  as  they  ob- 
struct light,  etc.,  but  he  thinks  they  will  consider 
this  road  an  advantage  to  property  as  its  ele- 


comes  into  the  store  below  through  the  glass 
above  the  walk;  in  this  way  people  on  the  ele- 
vated walk  can  view  the  show  window  in  the 
store  below.  The  track  is  made  so  light  and 
open  that  there  will  be  no  objection  he  thinks  to 
such  a  structure;  and  the  trucks  are  made  so 
that  they  will  run  noiseless. 


Automatic  Trolley  Catcher. 

That  electric  car  trolleys,  in  spite  of  a  num- 
ber of  precautions,  do  not  always  keep  in  place 
even  on  the  best  constructed  roads,  is  a  fact 
which  unfortunately  cannot  be  denied.  It  was 
with  the  object  of  catching  the  trolley  when  it 
slips  from  the  overhead  wire  and  automatically 
drawing  it  down  below  the  wire,  that  the  ingen- 
ious little  device  illustrated  herewith  was  de- 
signed. 

A  glance  at  the  cuts  will  enable  the  reader  to 
easily  understand  the  construction  of  the  catcher. 
The  device  consists  essentially  of  a  drum  con-  . 
tainiug  a  coiled  spring,  combined  with  aratchet 
wheel  and  two  pawls  as  represented.  The 
operation  of  the  catcher  is  as  follows:  The 
trolley  cord  is  so  adjusted  in  length  that  it  has, 
say,  six  to  twenty  inches  of  slack.  When  the 
trolley  wheel  runs  off  the  wire  this  slack  is 
taken  up  with  a  jerk  and  the  pull  of  the  rope 


automatic  trolley  catcher. 

against  the  pawl  in  the  catcher  liberates  the 
coiled  spring.  As  the  coiled  spring  is  always 
kept  wound  up,  the  moment  the  pawl  is 
pulled  out  of  its  place  on  the  ratchet  wheel,  the 
reel  spins  around,  winding  up  the  cord  and  pull- 
ing the  trolley-pole  down  below  the  wire.  The 
machine  will  continue  to  hold  the  trolley  in  this 
position  until  the  conductor  or  motor  man  pulls 
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vated  walks  make  the  second  floor  valuable  for 
stores.  According  to  his  design,  the  first  floors 
will  remain  as  at  present  but  the  fronts  on  the 
second  floor  are  taken  out  and  recessed  back  6 
to  8  feet.  The  glass  of  the  show  window  below 
extends  2  feet  above  the  elevated  sidewalk,  with 
a  slanting  top  also  of  glass,  so    that    the    light 


out  the  trolley-line  from  the  catcher  and  places 
the  trolley  against  the  overhead  wire. 

It  will  be  noted,  of  course,  that  the  pulling 
out  of  the  cord  in  order  to  replace  the  trolley 
wheels  against  the  wire  rewinds  the  spring  of 
the  catcher.  This  device  is  the  invention  of 
Byron  J.  Parsons  of  Omaha,  Neb. 
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Stanley  Transformer. 

In  the  accompanying  illustrations  are  shown 
an  improved  transformer  placed  on  the  market 
by  the  Stanley  Electric  Manufacturingcompany 
of  Pittsfield,  Mass.  In  this  device  there  is  no 
secondarv  fuse  in  the    converter,  the   inventor 


vised  by  Prof.  Elihu  Thomson  to  facilitate  the 
manufacture  of  chains.  The  process  is  exceed- 
ingly simple.  It  consists  in  taking  a  piece  of 
metal  rod  and  bending  it  to  approximately  the 
desired  form,  at  the  same  time  threading  the 
bent  link  through   a  previously  formed  link  or 
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believing  that  it  is  only  an  element  of  trouble, 
because  the  secondary,  as  a  rule,  is  supplied 
with  a  fuse  where  it  enters  a  building.  The 
primary  fuse  wire  is  carried  on  a  porcelain 
block  or  plug,  and  can  be  secured  in  place  when 
held  in  the  hand,  and  good  contacts  surely 
made.  The  station  may  have  a  number  of 
ettra  plugs,  and,  to  replace  a  fuse  which  burns 
out,  it  is  only  necessary  to  open  the  door  by 
turning  a  thumb  screw,  remove  the  plug,  insert 
another  and  shut  the  door,  or  attach  a  new  fuse 
and  replace  the  same  plue;.  The  same  size  of 
plug  fits  all  different  sizes  of  transformers  up 
to  one  hundred  lights.  The  fuse  box  is  made 
of  porcelain,  and  every  part  is  insulated  and 
fire-proof. 

In  the  cuts.  Fig.  i  shows  the  transformer  in 
position  ready  for  use,  and  Fig.  2  gives  a  view 
of  the  device  with  the  front  plate  removed, 
shewing  the  arrangement  of  the  fuses. 


Electrically  Welded  Chains. 

To  weld  straight  bars  of  metal  by  electricity 
is  a  creditable  feat,  but  to  unite  two  parts  of  an 
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irregularly  formed  metal  piece  is  far  more  diffi- 
cult. In  developing  the  electric  welding  pro- 
cess in  order  to  obtain  the  full  advantage  of  the 
employment  of  electricity  as  a  heating  agent,  it 
has  been  found  necessary  to  devise  a  great  num- 
ber of  special  auxiliary  devices  and  methods. 
An  illustration  of  one  of  the  wrinkles  which 
have  been  resorted  to  is  given  in  the  cut. 
The  method  described  is  one  which    was  de- 


bent  link.  Proceeding  in  this  manner,  a  chain. 
Fig.  I,  of  any  length  is  constructed,  and  then 
the  meeting  ends  of  each  link  are  electrically 
welded  together.  In  carrying  out  the  welding 
process  the  joint  is  formed  either  with  or  with- 
out the  production  simultaneously  of  a  protu- 


side.  The  reason  for  this  is  that  it  is  easier  to 
include  both  sides  of  the  link  in  the  clamping 
devices  and  to  pass  the  current  through  both 
sides  simultaneously,  so  as  to  heat  them  to  the 
welding  and  upsetting  temperature. 

Figs.  2  and  3  show  the   manner  in   which  a 
link  is  upset  and  a  chain  formed. 


Electrical  Problems  for  the  Lawyers. 

One  of  the  effects  of  the  rapid  introduction  of  electrical 
inventions  during  the  last  quarter  of  a  century,  has  been  to 
open  up  entirely  new  fields  of  litigation  for  the  lawyers  and 
new  questions  for  the  bench.  This  in  a  general  way,  says  the 
^os\.on  Journal  of  Commerce,  is  true  of  every  new  creation 
of  industrial  property,  but  with  electricity  many  of  the 
problems  to  be  solved  are  quite  novel,  and  a  judge  has  often 
10  go  wide  of  practice  and  precedent  before  he  can  deter- 
mine the  legal  principle  proper  to  apply  in  the  case  before 
him.  Thus  for  inslance,  in  Pennsylvania,  the  question 
has  recently  been  adjudicated  upon  whether  a  local  electric 
light  company  was  a  manufacturing  concern.  The  court 
says  it  is  not,  and  yet  all  that  it  does  is  to  make  the  current 
for  sale. 

A  similar  point  is  that  raised  as  to  the  dutiability  of 
electric  current.  The  law  ofiicers  of  the  treasury  say  It  is 
intangible,  and  therefore  pays  no  duty;  yet  it  can  be  meas- 
ured to  the  minutest  fraction.  The  Western  Union  com- 
pany has  had  many  a  fight  as  to  whether  pole  lines  had  any 
right  on  Ihe  public  highways,  and  Massachusetts  says  they 
have,  as  transporting  messages  is  part  of  the  work  of  inter- 
course for  which  roads  are  laid  out  and  maintained.  The 
American  Bell  Telephone  company  for  years  spent  hun- 
dreds of  thousands  of  dollars  in  defending  the  abstruse 
d(  ctrine  that  telephonic  speech  can  only  be  transmitted  by 
an  undulatory  current,  that  a  make-and-break  current  would 
not  do  it.  and  that  other  devices  are  simply  a  juggle  to  get 
around  Bell's  patent.  In  electric  lighting,  millions  of  in- 
vestments have  hung  on  a  "filament,"  and  on  the  exact 
meaning  that  the  courts  might  attach  to  the  word.  Among 
the  latest  legal  fights  is  one  that  probably  the  United 
States  Supreme  Court  will  have  to  settle,  namely,  whether 
the  telephone  companies  or  the  electric  railway  companies 
have  the  right  to  use  the  earth  as  a  "return  "  The  tele- 
phone people  claim  that  the  leakage  from  the  railway 
throws  their  service  out  of  gear  and  renders  the  Instru- 
ments useless. 

The  railway  people  reply  that  their  telephonic  friends 
have  a  remedy  in  metallic  circuits,  and  that  no  one  electri- 
cal Interest  anyhow  can  "own  the  earth."  Already  this  dis- 
pute has  cropped  up  In  nearly  a  score  of  states,  and  the  in- 
creasing number  and  magnitude  of  the  electric  roads  ren- 
ders it  more  and  more  important.  In  the  meantime,  the 
telephone  companies  as  far  as  possible  are  putting  their 
metallic  circuits  in.wiih  a  marked  improvement  in  the  service 
New  questions  thus  crop  up  every  day.  In  the  use,  for 
example   of  the  alternate  currents   now  becoming  so  com - 


berance  or  enlargement  at  the  opposite  side  of 
the  link.  Prof.  Thomson  prefqrs,  however,  par- 
ticularly in  the  manufacture  of  small  ghains,  to 
heat  both  sides  of  the  link  —that  is  to  say,  to 
heat  the  link  not  only  at  the  point  where  the 
weld  is  to  be  formed,  but  also  at   the  opposite 
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mon.  not  a  little  has  depended  on  the  patentability  of  the 
principle  of  transforming  the  current,  and  on  whether  a 
'"stepup"  was  equivalent  to  a  "step  down" — In  other  words, 
whether  raising  the  voltage  and  decreasing  the  amperage 
was  a  simple  and  inevitable  converse  to  decreasing  the  volts 
and  raising  the  amperes.  Another  point  around  which 
legal  controversy  has  gathered  is  the  fine  one  as  to  where 
"low"  potential  ends,  and  "high"  potential  begins. 
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Ferranti's  Meter- 

The  principle  of  the  Ferranti  electricity  meter 
is  ttie  measurement  of  the  rotation  of  a  bath  of 
mercur)'  through  which  the  current  passes  from 
the  periphery  to  the  center  after  energizing  a 


FIG.    I.      FERRANTI  S   METER. 

magnetic  field,  the  lines  of  force  of  which  are  at 
right  angles  to  the  radial  direction  of  the  cur- 
rent in  the  mercury.  The  speed  of  rotation  in- 
creases in  proportion  to  the  current,  and  the 
movement  is  transmitted  to  the  register  by  a  fan 
which  is  mounted  on  a  light  spindle  and  im- 
mersed in  the  bath.  The  registering  portion  of 
the  meter  is  as  simple  as  the  other  mechanism. 
The  face  of  a  meter  is  marked  with  six  dials — 
units,  tens,  hundreds,  etc..  and  the  amount  reg- 
istered on  these  dials,  when  divided  by  the  con- 
stant stated  in  the  instructions,  will  give  the 
number  of  Board  of  Trade  units  consumed. 
An  important  feature  claimed  for  the  Ferranti 
meter  is  the  e.\tremely  small  amount  of  energy 
required  to  work  it,  and  the  consequent  absence 
of  any  observable  drop  in  volts.  There  is  only 
one  moving  part,  and  this  is  perfectly  inclosed 
in  a  metal  case  so  as  to  be  inaccessible. 

It  is  asserted  that  the  correctnessof  the  record 
IS  not  impaired,  as  would  be  the  case  in  some 
other  direct  current  forms,  by  a  magnet  being 
placed  near  the  meter,  as  migl  t  be  dore  by 
a  dishonest  consumer.  The  mettrs  do  not 
require  to  be  touched  for  winding  up  or  recall 
braiion.  As  regards  accuracy,  a  great  disad- 
vantage of  some  other  forms  of  meter  is  an  in- 
ability to  start  registering  at  a  small  fraction  of 
full  load,  that  is  to  say,  when  the  friction  of  the 
working  parts  is  greatest  relatively  to  the  force 
to  overcome  it.  A  consideration  of  the  design 
of  the  Ferranti  meter  will  show  that  in  it  this 
friction  is  at  a  minimum,  but  even  so  far  its 
effect  is  largely  reduced  by  a  simple  and  effect- 
ive device  consisting  of  a  fine  wire  coil  through 
which  a  minute  shunt  current  passes  around  the 
iron  core  and  produces  a  strong  magnetic  field 
relatively  to  the  small  current  passing  through 
the  bath  at  low  readings.  In  some  sizes  of  di- 
rect current  meters  the  residual  magnetism  of 
the  field  is  arranged  to  take  effect,  and  the  fine 
wire  coil  is  dispensed  with,  lly  this  means  Fer- 
ranti meters  will  start  registering,  it  is  claimed. 
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at  about  one  per  cent,  of  their  limits  of  load, 
and  will  register  with  less  than  three  per  cent, 
error  over  ninety-seven  per  cent,  of  their  work- 
ing range;  /.  e.,  a  100  ampere  meter  will  start 
registering  at  one  ampere,  and  will  register 
correctly  from  less  than  three  to  100  amperes. 


Referring  to  the  cuts,  in  Fig.  1  M  is  the  mer- 
cury chamber,  ^  C  is  the  au.xiliary  coil,  MC  is 
the  main  coil  and  Ji'isa.  resistance  in  series  with 
the  auxiliary  coil.  Figs.  2  and  3  show  respec- 
tively a  10  and  40  ampere  Ferranti  meter  with 
the  case  removed.  The  description  and  cuts 
are  taken  from  the  London  Electrical  Review. 


Rochester  Electric  Railw/ay  Power  House. 

The  Rochester,  N.  Y.,  electric  railway  sys- 
tem is,  perhaps,  one  of  the  most  complete  equip- 
ments in  the  country.  Its  power  house,  which 
is  illustrated  in  the  accompanying  cut,  is  de- 
signed for  an  ultimate  capacity  of  2,500-horse 
power.  The  present  equipment  consists  of  13 
generators  of  the  Short  type,  arranged  as  shown, 
and  driven  by  Ball  engines.  There  are  two  300- 
horse  power  triple  expansion  engines,  one  cross 
compound  250-horse  power  and  three  standards 
of  150-horse  power  each.  The  triple  expansion 
engme  makes  211  revolutions  per  minute,  and 
drives  two  generators,  the  cross  compound  215 
revolutions.  It  also  drives  two  generators. 
The  standards  make  238  revolutions,  and  each 
runs  one  generator.  The  cross  compound  and 
triple  expansion  are  run  condensing.high  speed. 
The  driving  wheels  of  each  of  the  engines  are 
eighty-four  inches  in  diameter,  and  are  belted 
direct  to  the  generators  without  counter  shaft- 


which  it  is  guyed  to  a  buildmg  or  scaffold  will 
be  understood  from  the  cut. 


Electric  Mining  Plant. 

What  is  said  to  be  one  of  the  largest  electric  mining  plants 
in  the  world  has  been  contracted  for  by  the  Coeur  d'Alene 


FIG.    2.       FERRANTI  S   METER. 

Silver  Lead  Mining  company  at  Burke,  Idaho.  The  plant 
consists  of  two  225-horse  power  Edison  generators  to 
be  located  about  one  and  one  half  miles  from  the  mill  and 
driven  by  water  power,  using  Pelton   wheels   under   about 


ROCHESTER   ELECTRIC    RAILWAY    POWER    HOUSE. 


ing.  The  dynamo  belts  are  oak-tanned,  sixteen 
inches  wide,  double-ply,  and  were  manufact- 
ured by  the  Jewell  Belting  company  of  Hart- 
ford, Conn.  The  power  will  presently  be  in- 
creased by  the  addition  of  two  300-horse  power 
cross  compounds  of  the  same  type. 

The  company  at  present  is  operating  thirty- 
eight  cars  e<|uipped  with  Short  motors  and  other 
lines  will  be  added  early  in  the  spring.  The 
entire  city  will  be  furnished  with  electric  railway 
service  within  a  year  it  is  hoped.  The  cut  of 
the  dynamo  room  presented  herewith  is  repro- 
duced from  the  Street  Jinihvay  /our/ml. 


Support  for  Arc  Lamps. 

The  demand  for  arc  lamps  to  be  used  tempo- 
rarily is  growing.  The  lighting  of  '  railroad 
wreck.s,  unfinished  buildings  upon  which  work  is 
continued  after  dark,  and  the  illumination  for 
an  evening  of  parks  and  gardens — all  this  is 
creating  a  demand  for  fixtures  which  may  be 
(juickly  put  in  place  and  as  rapidly  removed. 
An  illustration  of  the  tendency  just  referred  to 
will  be  found  in  the  lamp  bracket  shown  in  the 
cut.  The  piirpose  of  the  designer,  II,  .\.  Fos- 
ter of  New  York,  was  to  provide  a  cheap  and 
simple  device  which  could  be  readily  attached  to 
a  building  or  any  similar  support. 

The  most  essential  feature  of  the  device  is 
the  main  rod  with  its  lower  pointed  end.  The 
other  details   of  the  hanger  and  the  manner  in 


600  feet  head.  The  mill  machinery  will  be  driven  by  an 
So-horse  power  motor  belted  direct  to  the  main  shaft  of  the 
mill,  T'he  Ingeraoll  steam  drill  compressor  now  in  use 
will  be  operated  by  a  6o-horse  power  motor  belted  to  the 
lly  wheels  of   the    compressor.     The    Lidgertvood    steam 
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hoist  now  being  used  will  be  operated  by  a  ,';o  horse  power 
motor  geared  direct  to  the  present  driving  shaft.  T'he 
pump,  located  on  the  .soo  foot  level,  will  be  driven  by  an 
80  horse  power  motor  geared  direct. 

The  entire  plant  of  this  mine  is  at   present   operated    by 
steam,  and  the  application  of  electricity  will  be  soarranged 
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that  all  the  machinery  or  any  portion  of  it  can  be  operated 
by  either  steam  or  electric  power  at  any  time.  The  entire 
electric  plant  ^-ill  make  about  eight  car  loads  and  will  pro  ■ 
bably  be  the  largest  single  shipment  of  electrical  machinery 
that  has  ever  gone  west  of  the  Mississippi  river. 


Magnetic     Vane    Ammeters    and    Volt- 
meters. 

The     accompanying    illustrations    represent 
Queen  &  Co.'s   latest  magnetic  vane  ammeters 


FIG.    I.        MAGNETIC   A'ANE   AMMETERS   AND    VOLTMETERS. 

and  voltmeters  for  stations.  The  construction 
of  these  instruments  has  been  somewhat 
changed  since  they  were  first  placed  on  the 
market.  Queen  &  Co.  claim  that  their  "mag- 
netic vane"  instruments  are  accurate  enough 
for  commercial  purposes.  The  instruments 
contain  no  delicate  parts  liable  to  injury,  and 
in  consequence  are  well  adapted  to  the  usage 
which  station  instruments  necessarily  receive. 
The  voltmeters,  as  well  as  the  ammeters,  can 
be  left  in  circuit,  so  they  may  be  fastened  per- 
manently on  the  switch-board,  if  desired. 

The  'magnetic  vane"  instruments  are  de- 
signed especially  for  central  stations,  isolated 
plants,  marine  installations  and  railway  work, 
and  are  well  adapted  _for  general  experimental 
work. 

For  central  stations  the  large  ammeters.  Fig. 
I,  have  special  cut-out  plugs,  so  they  can  be 
left  in  circuit  or  not,  as  desired.  They  are 
made  to  measure  currents  of  any  desired 
quantity.  The  smaller  ammeters.  Fig.  2,  are 
iiuitable  for  isolated  installations. 

In  marine  work  the  "magnetic  vane"  instru- 
ments have  been  largely  used  with  most  satis- 
factory results. 

The  voltmeter.  Fig.  3,  is  intended  for  electric 
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railway  engineering.  It  is  calibrated  up  to  600 
volts,  and  has  a  special  short  circuit  key  for 
rapid  work. 

Dry  Battery. 

A  new,  long  life,  dry  battery,  the  "Clladiator," 
is  now  being  introduced  i)y  the  North  American 
Electric  company,  Chicago.  The  cut  shows 
the  cell  as  it  is  prepared  for  delivery.  The 
voltage  is  claimed  to  be  2.5,  and  the  resistance 


is  said  to  be  extremely  low.  This  cell  is  manu- 
factured especially  for  bell  work  but,  of  course, 
is  adapted  for  any  other  service  to  which  the  or- 
dinary dry  battery  is  generally  applied. 


English  Megohm  Plates. 

The  English  megohm  plate  illustrated  in  the 
accompanying  cut  is  designed  to  take  the  place 
of  expensive  and  cumbersome  wire  resistances 
having  approximately  equal  values  in  ordinary 
use  in  measuring  commercially  the  insulation 
resistance  of  cables,  air-lines,  etc.  The  device 
is  only  9  inches  in  length  and  7  inches  in  width, 
and,  exclusive  of  the  binding  posts,  2  inches  in 
height.  The  binding  posts,  however,  as  is 
customary,  stand  about  2  inches  above  the  base 
of  the  instrument.  The  whole  weight  of  the 
device  is  about  3  pounds.  The  plate  is 
placed  on  the  market  by  the  E.  S.  Greeley  & 
Co.,  New  York. 


Electric  Drill  Tested. 

The  Edison  General  Electric  company  gave  an  exhibi- 
tion of  its  electric  percussion  drill  at  Quincy  recently  which 
was  attended  by  a  large  number  of  quarry  owners  from 
different  quarries  in  Massachusetts,  as  well  as  by  a  large 
number  of  mine  owners  from  Boston  and  Canada.  The 
result  of  the  exhibition  was  satisfactory.  Two  steam  drills, 
working  in  the  same  quarry,  gave  an  excellent  chance  for 
comparison.  Although  the  stone  in  Quincy  is  exception- 
ally hard,  the  electric  percussion  drill  was  able  to  drill  a 
hole  112  inches  in  diameter  at  an  average  rate  of  2  3-4 
inches   per   minute,    with    an  expenditure   of  less  than  4 
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horsepower  delivered  to  the  generator  At  one  tune  the 
rate  of  drilling  was  as  high  as  4  inches  per  minute. 
Among  the  special  features  brought  out  by  this  exhibition 
were  the  extreme  ease  with  which  the  power  could  be 
transmitted  to  the  drill  from  the  generating  station,  and 
the  great  simplicity  of  the  machine  itself.  'J"he  wires 
were  taken  fro.Ti  the  edge  of  the  quarry  direct  to  the 
place  where  the  drill  W3s  at  work,  without  any  further  in- 
termediate supports  being  needed.  The  distance  along  the 
wires  was  350  feel ;  the  vertical  distance  between  the  drill 
and  the  edge  of  the  quarry  100  feet.  For  the  purpose  of 
exhibiting  the  ease  wiih  which  the  machine  could  betaken 
to  pieces  and  defective  parts  replaced  by  others  held  in  re- 
serve, the  drill  was  several  times  opened  and  entirely  taken 
apart,  the  time  required  for  this  being  less  than  three-quar- 
ters of  an  hour.  To  do  the  same  thing  with  a  steam  or  com- 
pressed air  drill  would  require  a  very  much  longer  time 
In  case  of  accident  to  the  last  mentioned  drill,  it  would 
have  to  be  repaired  by  a  competent  mechanic,  and  it  would 
be  some  time  before  it  cou'd  again  be  used;  whereas, 
with  the  electric  drill  it  was  shown  that  any  accident  to  one 
or  the  other  of  its  parts  could  be  remedied  within  three-quar- 
ters of  an  hour  by  simply  taking  out  the  defective  part  and 
dropping  in  another  one  held  in  reserve,  as  the  parts  of  the 
electric  percussion  drill  are  made  according  to  standard 
sizes  and  are  interchangeable.  The  drill  was  illustrated  in 
the  Western  Electrician  April  12    1890. 


Single  Duct  Conduit. 

^The  Interior  Conduit  l\;  Insulation  company, 
has  adapted  its  insulated  tub- 
ing to  fit  telescopically  into 
wrought  iron  pipe.  The  full 
si)ace  between  the  tubing  and 
the  iron  is  filled  with  insulating 
compound,  shutting  out  moist- 
ure and  gases.  The  pipes  as 
illustrated  are  made  in  10 
foot  sections,  and  when  laid 
are  imited  by  wrought  iron 
couplings.  In  laying,  these 
sections  are  converted  into  a  continuous  duct 
having  practically  no  junctions,  by  the  insertion 
of  individual  insulated  tubes  whose  lengths  are 
the  same  as  the  iron   pipe  sections,   I)Ut   whose 


external  diameter  is  slightly  less  than  the  inter- 
nal diameter  of  tube  contained  in  the  iron  pipe. 
This  conduit  is  specially  adapted  for  use  by 
arc  lighting  companies  and  others  employing  a 
series  system.  It  will  also  be  found  desirable 
for  carrying  the  feeders  of  electric  street  rail- 
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road  lines — in  fact,  in  any  place  where  a  single 
duct  conduit  of  high  insulation  is  required. 


Exaggerated  Fears. 

In  a  thoughtful  article  on  "The  Fear  of  Electricity," 
Lc'i-k  ami  Bell,  after  alluding  to  the  panic  in  New  York 
caused  by  the  death  of  about  a  dozen  linemen  from  elec- 
tric wires,  makes  the  following  sensible  observations;  'Tt 
is  doubtful  if  man  has  ever  harnessed  a  force  of  any  other 
kind,  and  turned  it  into  his  service  in  the  production  of 
power,  that  is  so  easily  made  tractable  as  is  electricity. 
The  original  motor,  the  horse,  is  notoriously  an  ungovern- 
able creature:  and  if  his  victims  of  a  single  year  could  be 
repoited,  their  names  would  make  an  appalling  list. 

"The  steam  engine  has  greatly  reformed  in  recent  years; 
and  it  is  well  that  this  is  true,  for  weie  it  as  destructive 
now  as  it  was  in  the  days  when  it  first  began  to  paddle 
steamboats  up  and  down  the  Mississippi  River  its  multi- 
plication would  long  since  have  been  prohibited  by  law. 
ISut  it  is  still  much  more    destructive    than  electricity,  and 
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much  more  terrible  in  the  exercise  of  its  destructive  pow- 
ers. Vet  men  sleep  over  it  in  the  cabins  of  a  Hying 
steamer  with  no  sense  of  fear. 

"Men  have  a  great  dread  of  the  invisible,  and  it  is 
probable  that  this  is  the  secret  of  their  fear  of  electricity. 
What  they  see  they  think  they  can  provide  against;  but  an 
invisible  danger  goes  direct  lo  the  marrow. 

'"Will  men  ever  overcome  this  dread  of  electricity?  It  is 
to  be  hoped  not  to  the  measure  that  will  serve  to  make 
them  caulc';'^,  .niH  il  is  to   be    presumed  not  until  they  be- 


come universally  indifferent  in  a  thunder-storm.  They  may 
so  far  overcome  it  that  they  will  never  again  le  in  danger 
of  making  exhibitions  of  themselves  as  they  tiJ  in  Is'ew 
York,  or  of  (inding  in  the  cowardice  tif  the  multitude  a 
ready  means  of  obstructing  electrical  enterprises." 
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Regulation  of  Constant  Current  Genera- 
tors.^ 

By   Alex.  Dow. 

Electric  power  expressed  in  watts  is  a  product  of  two 
factors,  the  electromotive  force  and  the  volume  of  the 
current  carrying  the  power. 

A  change  in  the  total  power  of  the  current  may  be  ex- 
pressed by  a  change  of  either  factor,  or  of  both.  In  dis- 
tributions of  electric  energyit  is  u-ual  toprovidefor  adjust- 
ing the  production   to   the   requirements  of   the  work  by 


varying  only  one  factor,  the  other  being  maintained  con- 
stant from  minimum  to  maximum  production.  Thus  we 
have  two  commonly  recognized  methods  of  distribution  at 
constant  electromotive  force,  and  with  constant  current. 
There  are  cases  in  practice  where  both  factors  may  vary; 
for  instance,  when  a  series  wound  dynamo  operates  one 
series  wound  arc  lamp,  or  when  a  shunt  wound  machine  is 
employed  to  charge  one  set  of  accumulators;  but  you  will 
notice  that  in  such  cases  there  is  but  one  device  absorbing 
energy.  Where  there  is  more  than  one  absorber,  the  diffi- 
culty of  keeping  each  of  these  in  unison  with  the  other 
compels  the  adoption  of  a  one-factor  regulation  of  the 
generator. 

It  is  impracticable  to  supply  from  the  same  generator 
two  devices,  one  of  which  requires  a  low  electromotive 
force  and  a  large  current  and  the  other  a  greater  electro- 
motive force  and  a  smaller  current.  But  if  they  are  aike 
in  either  requirement  their  operation  together  becomes 
practicable. 

We  may  say  that  it  is  this  operation  of  more  than  one 
receptive  device  by  the  one  generative  circuit,  this  division 
of  the  energy,  that  has  caused  the  differentiation  of  the  tivo 
methods  of  distribution.  And  designers  of  electrical  ma- 
chinery have  adapted  their  apparatus  particularly  to  one  or 
the  other  of  these  operating  conditions,  and  have  in  their 
dynamos  provided  for  the  maintenance  of  the  selected 
condition.  This  paper  is  a  study  of  the  regulation  of  con- 
stant current  dynamos. 

The  book  of  the  constant  current  dynamo  is  yet  un- 
written. The  constant  potential  dynamo  has  its  literature 
by  libraries,  and  the  literature  of  the  transformer  is  ac- 
cumulating daily,  but  the  constant  current  dynamo  is 
neglected  by  the  book  maker.  Those  who  wish  to  study  it 
must  go  to  the  machine  itself,  and  they  will  find  it  the 
least  understood  and  the  worst  treated  of  all  electrical 
generators.  I  have  thought  that  a  paper  on  this  subject 
based  on  observation  and  practical  study  would  be  of  inter- 
est to  the  club. 

The  theory  of  the  dynamo  electric  machine  as  commonly 
taught  is  that  the  electromotive  force  developed  by  any 
dynamo  depends  on  the  rate  at  which  the  conductor  under 
induction  cuts  lines  of  magnetic  force.  For  the  purpose  of 
this  paper  we  will  accept  this  theory;  and  as  regulation  of 
the  output  of  a  constant  current  dynamo  means  changing 
its  electromotive   force,  we  see  that  any  method  of  regula- 
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tion  is  necessarily  a  method  of  changing  the  rate  of  cutting 
of  lines  of  force. 

In  practice  this  cutting  is  by  the  conductors  of  an 
armature  revolving  in  a  magnetic  field,  and  wc  see  several 
possible  ways  of  obtaining  a  change  of  rate.  We  can 
change  the  velocity  of  the  conductor,  run  the  armature  at 
a  lower  speed,  and  so  do  less  cutting  in  a  given  time.  Or 
wc  can  reduce  the  number  of  lines  of  force  intersecting  the 
path  of  the  conductor — reduce  the  "strength  of  field"  as  we 
1  lUad  iw^fprp  t>p  pJvc^^o  aicciric  club,  April  6, 1691. 


say — and  so  give  the  armature  wires  less  lines  to  cut.  Or, 
third,  we  can  change  the  length  of  conductor;  the  greater 
effective  length  of  an  armature  wire  there  is  in  the  field, 
the  more  cutting  it  will  do  per  revolution.  Any  of  these, 
or  any  combination  of  them,  will  serve  to  regulate  the 
electromotive  force. 

The  first  way  is  the  simplest  and  most  efficient.  Change 
of  speed  will  alter  the  electromotive  force  of  a  dynamo, 
without  complication  and  with  absolute  accuracy,  right 
down  to  the  point  at  which  it  merely  charges  its  own  field 
magnets.  I  have  an  old  table  in  my  possession  showing 
the  proper  speeds  of  certain  dynamos  for  any  number  of 
arc  lights  from  one  up  to  the  limit  of  each  machine.  It 
looks  a  little  odd  to-day  to  see  the  speed  stated  as  "sixty 
revolutions  for  one  light  and  sixteen  revolutions  for  each 
additional  light."  We  are  accustomed  to  setting  speed  for 
full  load,  and  letting  our  automatic  governors  or  engines  or 
dynamos  take  care  of  any  reduction  of  load.  My  own  prac- 
tice, when  I  have  a  plant  with  engine  and  dynamo  capacity 
much  in  ts  ess  of  present  requirements,  is  to  set  speed  at 
the  minimum  and  increase  it  from  time  to  time  as  in- 
creased business  requires.  Most  automatic  cut-off  engines 
will  govern  at  any  speed  within  a  wide  range;  and  I  gain 
electrical  economy,  a  reduced  friction  card,  and  a  saving 
in  steam  by  reduction  of  cylinder  condensation.  The 
theoretical  economy  is  obvious.  The  belt  power  is  as 
torque  by  speed.  The  torque  remains  constant  with  the 
current,  and  the  total  power  is  reduced  directly  with  the 
speed. 

In  water  power  plants  regulation  by  speed  is  common.  I 
saw  recently  a  neat  instance  of  this.  The  plant  is  two 
20-Iight  arc  dynamos.     There  is  an  automatic  governor  to 
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each  djnamo.  but  these  are  depended  on  only  to  com- 
pensate for  difference  of  load  between  the  two  machines. 
The  attendant  is  guided  by  the  ammeter  of  the  machine 
carrying  the  heaviest  load,  and  regulates  entirely  by  the 
hand-wheel  controlling  the  water  gate.  It  is  interesting 
to  note  that  the  brushes  need  no  attention  when  change  of 
load  is  met  by  change  of  speed. 

Regulation  by  changing  the  strength  of  the  field  has 
been  brought  to  perfection  in  constant  potential  working 
in  the  shape  of  compound  winding.  It  is  used  also  in 
constant  current  work,  many  of  the  most  familiar  devices 
depending  primarily  on  change  of  field.  But  compound 
winding  is  not  used  to  any  extent;  such  winding  for  constant 
current  is  "a  hard  road  to  travel."  The  first  difficulty  is 
to  design  a  commercially  and  mechanically  practicable 
shunt  field  for  high  voltages.  Shunt  wound  arc  dynamos 
have  worked  up  to  1,200  volts,  and  worked  well  under 
favorable  conditions,  But  1,200  vults  i.s  too  low  for 
recent  practice,  and  conditions  are  never  favorable  lo  an  are 
dynamo — well,  hardly  ever.  With  the  open  coil  dynamos 
which  have  two  or  three  independent  commutators  con- 
nected in  series,  it  is  possible  to  compound  by  a  shunt 
connected  to  one  commutator  only,  the  shunt  thus  taking 
half  or  one-third  of  the  total  voltage.  Power  generators 
of  this  type  are  doing  excellent  work,  but  the  extreme 
changes  of  lead  under  variation  of  load  limit  the  applica- 
bility of  these  machines.  Of  course  an  automatic  brush 
rocker  is  suggestive  as  the  one  thing  needed  to  make  them 
generally  useful,  but  to  make  a  brush- rocker  keep  step 
with  the  instantaneous  changes  of  field  is  another  hard 
road  to  travel.  I  believe  that  up  to  date,  when  a  sudden 
change  of  lead  is  in  order,  the  compounding  gets  there 
ahead  of  the  brushes  every  time. 

To  make  a  brush-rocker  work  properly  on  any  style  of 
power  generator  is  a  nice  problem.  The  changes  in  arc 
lighting  are  perfectly  manageable.  It's  the  utterly  unrea- 
sonable changes  that  come  when  you  have  a  lot  of  big 
motors  on  a  series  circuit,  that  show  just  how  much 
momentum  a  rocker  with  little  inertia  and  a  perfect  dash- 
pot  can  acquire.  I  counted  the  swings  on  such  a  rocker 
once  when  a  big  motor  had  been  fiicked  off  suddenly.  I 
counted  up  to  forty-seven  and  it  was  not  quite  done  then. 

But  I  believe  that  compound  winding,  with  or  without  a 
rocker,  will  ultimately  be  the  accepted  method  of  regula- 
tion for  constant  current. 

Before  taking  up  the  study  of  regulators  of  the  field 
changing  class,  I  must  say  something  about  armature 
reaction;  /.  c,  the  influence  of  the  armature  magnetism  on 


the  density  of  the  field.  A  good  deal  has  been  written  on 
this  subject  in  connection  with  the  Stanley  constant  current 
alternator.  I  have  not  seen  that  machine, so  I  can  say  nothing 
about  it.  but  any  account  of  the  familiar  direct  current 
regulators  must  take  reaction  into  the  reckoning.  It  is  a 
feature  of  all  and  the  most  prominent  feature  of  several, 
although  it  is  invariably  overlooked  in  published  descrip- 
tions. 

I  want  to  make  clear  by  a  few  diagrams  the  part  which 
the  armature  of  a  dynamo  constitutes  in   its  magnetic  cir- 
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FIGS.    5   AND   6. 

cuit.  I  need  not  begin  by  a  definition  of  the  magnetic  cir- 
cuit; that  idea,  though  it  is  only  a  conception  of  the  last 
two  or  three  years,  has  already  reached  the  adveitising  de- 
partment. But  I  state  its  fundamental  law,  in  order  to 
lead  up  to  the  statements  to  follow.  It  is  that  the  mag- 
netic flu.x  in  any  circuit,  that  is, the  total  number  of  lines  of 
force,  or  what  we  call  the  strength  of  field,  is  directly  pro- 
portional to  the  magnetic  motive  force;  that  means,  in  a 
dynamo,  the  number  of  ampere  turns  in  its  windings  and  is 
inversely  proportional  to  the  magnetic  resistance  of  the  cir- 
cuit This  last  means  that  if  the  iron  of  the  dynamo  is 
poor,  or  the  space  between  armature  core  and  pole  pieces 
is  wide,  or  the  field  magnets  long  and  thin,  we  won't  get 
so  strong  a  field  for  the  same  ampere-turns  as  if  the  iron 
were  good  and  the  clearances  small  and  the  magnets  stout 
and  short. 

Now  the  magnetic  circuit  of  a  dynamo  is  a  compound 
one  It  is  not  all  iron  nor  is  it  all  air;  it  is  iron  and  air 
and  copper  armature  wire.  The  magnetic  flux  in  this  cir- 
cuit under  a  given  magneto  motive  force  applied  to  the 
field  magnets  can  be  calculated,  when  the  armature  is  not 
traversed  by  current,  from  the  known  magnetic  resistances 
of  the  iron  and  air  and  copper.  But  so  soon  as  there  is 
current  in  the  armature  the  circuit  becomes  complex  as 
well  as  compound.  The  armature  becomes  a  magnet  in 
its  own  right  in  virtue  of  the  current  circulating  in  its 
windings,  and  its  magnetism  may  and  does  oppose  that  of 
the  fields.  So  that  the  total  magnetic  ffux  or  strength  of 
field  is  changed,  and  changes  further  as  the  current  of  the 
armature  increases. 

To  illustrate  this  by  my  diagram,  Fig.  i,  let  us  conceive 
this  armature  to  be  free  to  move  on  its  axis  but  not  tra- 
versed by  current,  and  the  field  excited  by  a  constant  cur- 
rent from  some  external  source.  We  have  thus  a  magnetic 
flux  from  pole  piece  .V  to  pole  piece  S,  which  takes  as 
part  of  its  path  the  iron  core  of  the  armature.  Here  we 
have  an  ordinary  compound  magnetic  circuit. 

Now  we  will  conceive,  Fig  2,  that  the  armature  also  is 
excited  from  some  external  source  in  such  manner  as  to 
produce  polarization  //  and  s.  We  have  now  a  marked 
tendency  to  get  attracted  poles  in  line  in  such  manner  as  to 
get  the  best  magnetic  circuit,  to  get  the  straightestpath  for 
the  lines  of  force.     Or  we  may  say  in   such  manner   as  to 
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form  from  one  big  magnet  the  two  independent  magnets, 
the  field  and  armature.  This  is  what  I  call  a  complex 
magnetic  circuit.  There  aie  two  magneto-motive  forces 
operating  to  produce  a  (lux  along  the  same  path. 

Our  diagram  as  it  stands  only  needs  a  commutator  and 
brushes  to  be  a  motor.  This  pull  between  attracted,  and 
corresponding  push  between  repelled,  poles  is  the  working 
power  of  a  motor.  The  commutator  acts  by  reversing  the 
polarity  of  the  armature  at  the  proper  instant  so  as  to  make 
the  attracted  armature  pole  a  repelled  one  and  cause  it  to 
{Continued  on  page  20y.) 
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It  is  now  two  weeks  since  the  Western 
Electrician  called  attention  to  the  fact  that 
the  plans  for  the  proposed  electrical  building 
at  the  World's  Columbian  Exposition  did  not 
provide  for  aniple  floor  space  for  the  accommo 
dation  of  exhibitors,  that  the  location  of  the 
proposed  building  would  not  admit  of  enlarge- 
ment, and  that  it  was  the  intention  of  the  con- 
struction department  to  divide  the  electrical 
display  among  several  buildings.  This  an- 
nouncement was  received  everywhere  with  in- 
dignation; there  were  protests  from  all  sides, 
and  further  information  was  demanded.  Chief 
Burnham  of  the  construction  department  was 
called  upon,  but  he  declined  to  make  a  formal 
statement.  He  admitted,  however,  that  the  in- 
formation presented  by  tliis  paper  was  correct  in 
every  particular,  but  pleaded  that  the  classifi- 
cation approved   by  the   directors  made  it  im- 


perative on  his  part  to  prepare  the  plans  with  a 
view  of  dividing  the  electrical  exhibits. 

In  addition  to  the  opposition  of  the  leading 
representatives  of  the  electrical  industries,  the 
Chicago  Electric  club  entered  a  formal  protest 
immediately  following  the  publication  of  the 
first  editorial  announcement  in  the  Western 
Electrician.  Chief  Barrett  of  the  Depart- 
ment of  Electricity  also  vigorously  opposed  the 
plans  and  served  notice  on  the  chief  of  the 
construction  department-  that  he  would  use 
every  means  in  hispower  to  have  them  rejected. 
Mr.  Burnham  promised  to  give  the  matter 
immediate  attention,  yet  nothing  has  been 
done,  nor  is  there  any  reason  to  hope  for 
further  action  in  the  construction  department. 
Every  effort  that  has  been  made  on  the  part 
of  the  electrical  people  has  been  opposed  in  this 
department.  This  has  led  the  electrical  frateraity 
to  conclude  that  they  must  look  for  encourage- 
ment and  assistance  elsewhere.  An  appeal  will 
be  made  to  Director-General  Davis,  and 
through  him  to  the  board  of  directors,  unless  a 
satisfactory  reply  is  received  from  the  construc- 
tion department  this  week.  In  the  former  event, 
the  whole  matter  will  be  laid  before  the  direc- 
tors, and  they  will  be  called  upon  to  say  prac- 
tically whether  they  desire  an  electrical  exhibit 
as  a  feature  of  the  fair.  If  they  do,  the  demands 
of  the  electrical  people  must  be  granted,  other- 
wise the  electrical  interests  cannot  be  expected 
to  participate.  The  demands  of  the  electrical 
department  are  reasonable,  and  unless  they  are 
granted,  the  electrical  section  of  the  exposition 
so  far  as  representing  the  progress  that  has 
been  made  in  the  art,  will  prove  a  dismal  fail- 
ure. 

It  cannot  be  claimed  that  the  electrical  people 
are  obstructing  the  progress  of  the  Fair  work, 
on  the  contrary,  they  are  endeavoring  to  hasten 
it.  They  have  presented  valid  objections  to 
the  plans  proposed  by  the  construction  depart- 
ment, and  they  have  also  suggested  a  solution  of 
the  problem.  In  another  column  is  presented  an 
outline  sketch  of  the  "Machinery  annex"  build- 
ing, which  they  wish  to  substitute  for  the  elec- 
trical building  assigned  them.  Together  with 
the  addition  indicated  in  the  drawing,  this 
building  will  give  the  floor  space  required  by 
the  electrical  people.  It  has  the  additional  ad- 
vantage of  being  so  situated  that  an  electric 
railway  line  may  be  constructed  around  it,  on 
which  the  several  systems  may  be  shown.  Prof. 
Barrett  favors  this  plan  and  has  suggested  it  to 
Chief.  Burnham,  who  assented,  but  afterward 
withdrew  his  consent.  Chief  Barrett  has  not 
given  up  hope  of  obtaining  this  building,  how- 
ever, and  at  present  is  endeavoring  to  secure  it. 
It  should  be  stated  in  this  connection  that  un- 
like the  other  buildings  the  "Machinery  annex," 
as  it  is  called,  has  never  been  dedicated  to  any 
purpose  nor  has  it  been  passed  upon  by  the 
directors.  It  was  placed  upon  the  map  merely  to 
provide  for  just  such  a  contingency  as  the  present. 
An  objection  raised  in  the  construction  de- 
partment is  that  another  power  house  must  be 
built  at  the  structure  now  intended  for  electricity 
if  the  present  plans  are  abandoned,  and  that 
building  used  as  a  machinery  anne.x.  This  is 
not  so,  as  all  the  power  necessary  can  be  fur- 
nished by  means  of  underground  systems  to  the 
other  buildings  from  the  electrical  power  house. 
This  in  fact  is  an  excellent  argument  for  the 
change,  as  it  will  give  the  electric  companies  an 
opportunity  to  display  their  longdistance  power 
transmission  systems.  The  importance  of  this 
question  cannot  be  over-estimated  as  upon  the 
solution  of  the  problem  will  depend  the  success 


or  failure  of  what  should  be  the  most  important 
feature  of  the  exposition. 

We  cannot  believe  that  the  World's  Fair 
ofificials  will  allow  themselves  to  be  placed  in 
the  unenviable  position  of  jeoparding  the 
success  of  such  an  important  feature  of  the 
exposition.  Yet,  if  they  hope  to  have  a  credita- 
ble display,  they  must  act  at  once. 

Should  they  grant  the  demands  of  the  elec- 
trical fraternity,  we  bespeak  for  them  the 
hearty  co-operation  of  all  engaged  in  the  in- 
dustry. 


Ale.\.  Dow's  paper  on  the  "Regulation  of 
Constant  Current  Dynamos,"  which  was  read 
at  the  last  meeting  of  the  Chicago  Electric  club, 
is  presented  in  this  issue.  Mr.  Dow  treated  the 
question  of  the  magnetic  current  in  a  most 
original  manner.  The  most  important  point 
brought  out,  and  the  one  upon  which,  it  may  be 
said,  the  paper  is  based,  is  the  alleged  length- 
ening of  the  magnetic  circuit  due  to  armature 
and  field  reactions.  Mr.  Dow's  paper  is  an 
able  argument  in  favor  of  his  suggestion  that 
the  phrase  "lengthening  of  the  magnetic  cir- 
cuit" be  employed  where  it  is  desired  to  express 
the  armature  reaction  effect. 


The  constant  reader  of  electrical  journals, 
if  a  close  observer,  cannot  fail  to  notice  the 
absence  of  originality  or  decided  merit  in  many 
of  the  electrical  devices  upon  which  patents  are 
granted.  In  the  present  instance,  however,  it  is 
only  desired  to  call  attention  to  a  little  piece  of 
apparatus  which  speaks  for  itself  as  far  as  sim- 
plicity and  ingenuity  are  concerned.  The  device 
referred  to  is  described  in  another  column  and 
is  called  by  the  inventor  a  "trolley  catcher." 

While,  doubtless,  the  catcher  could  be  modi- 
fied somewhat,  and,  perhaps,  improved,  the  idea 
of  automatically  pulling  down  a  trolley  pole 
after  an  accidental  displacement  of  the  wheel, 
so  as  to  prevent  possible  damage  to  the  over- 
head construction,  is  certainly  a  novel  one  and 
deserving,  at  least,  of  mention. 


The  gearless  motor  has  come,  but  it  must  be 
acknowledged  that  with  all  our  boasted  progress 
in  the  solution  of  electrical  and  mechanical 
problems,  the  English,  as  far  as  the  motor  on 
the  axle  is  concerned,  have  come  to  the  front 
ahead  of  us.  In  a  recent  editorial  suggested 
by  the  publication  of  a  description  of  a  type  of 
street  car  motor  with  single  reduction  gearing, 
attention  was  called  by  the  Western  Electri- 
cian to  the  fact  that  apparently  in  attempts  to 
do  away  with  the  "noisy  gearing,"  it  was  an 
Englishman  who  was  in  the  lead,  and  not  an 
American.  Since  that  time,  however,  there  have 
been  indications  of  advancement  on  this  line 
by  the  American  electrical  companies,  and  to- 
day there  are  at  least  two  types  of  street  car 
motors  on  the  market  in  which  the  armature 
shaft  and  the  car  axle  are  one.  Now  that  the 
ideal  equipment  has  been  found  we  are  begin- 
ning to  hear  criticisms.  It  has  already  been 
asserted  that  the  motor  on  the  axle  equipment 
will  be  likely  to  prove  a  troublesome  mechanism. 
The  jarring  of  the  armature,  it  is  thought,  will 
lead  to  its  rapid  deterioration.  Criticisms  of  this 
character  are  to  be  expected,  but  in  spite  of  all 
that  has  been  said  we  believe  that  gearing  on 
the  electric  car  has  had  its  day,  and  the  arma- 
ture will  stay  on  the  axle.  Those  thoroughly 
familiar  with  the  details  of  armature  construc- 
tion are  well  aware  that  the  building  of  this 
part  to  withstand  constant  jarring  is  more  of  a 
mechanical  than  an  electrical  problem.  For 
years  our  motor  builders  have  been  studying  the 
art  of  insulation,  and  to-day,  owing  to  the 
knowledge  gained  through  long  and  bitter  ex- 
perience, burn-outs  from  electrical  causes  have 
become,  comparatively  speaking,  rare  occur- 
rences. It  is  not  to  be  supposed,  then,  should 
the  unfavorable  predictions  prove  correct  as  far 
as  first  attempts  are  concerned,  that  the  electri- 
cal engineer  will  be  baffled  by  an  almost  strictly 
mechanical  problem.  Let  the  wires  shift  if  they 
will,  or  let  the  armature  core  jar  out  of  balance, 
the  experience  may  cost  a  little,  but  in  the  next 
armature  the  defects  will  be  corrected. 
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{Continued  from  page  207.) 
be  pushed  around  into  position  to  be  attracted  by  the  other 
field  pole  and  so  on  indefinitely. 

Now  we  will  conceive,  Fig.  3,  that  we  have  a  belt  on 
our  armature  pulley  and  are  driving  it  up  to  speed,  and  that 
the  ends  of  the  armature  coil  are  closed  on  one  another,  say 
through  an  arc  lamp.  There  will  be  currents  induced  in  the 
armature  coil,  and  these  currents  will  polarize  the  core  in  such 
manner  that  each  of  its  poles,  w,  s,  are  attracted  and  held 
back  by  the  field  pole  which  it  is  leaving  and  repelled  by 
the  field  pole  which  it  is  approaching.     That  is,  the  work 
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done  in  driving  a  dynamo,  pulling  attracted  armature  poles 
apart,  and  pushing  them  up  to  other  poles  which  repel 
them. 

I  ha%'e  selected  the  Siemens'  shuttle  armature  with  one 
coil  because  its  shape  lets  the  eye  note  readily  the  relation 
of  the  field  and  armature  poles,  but  you  understand  that 
the  many  coiled  armatures  have  just  such  poles  and  attrac- 
tions and  repulsions.  The  only  difference  is  that  their 
polarity  is  more  constant,  as  the  one  coil  armature  is  with- 
out current  twice  in  each  revolution,  while  the  many  coiled 
armature  is  able  to  maintain  its  current  always.  And  you 
understand  also  that  the  position  of  the  brashes  decides 
the  position  of  the  polarity  due  to  the  armature  currents,  as 
it  is  to  one  brush  and  from  the  other  that  the  currents  cir- 
culate. 

Now  let  us  examine  the  magnetic  circuit  as  a  whole. 
We  have  recognized  the  effort  of  the  magnetic  flux  to  se- 
cure the  shortest  path,  and  that  the  shorter  the  path 
the  greater  will  be  the  flux.  We  will  place  the 
armature  of  our  diagram  in  the  position  for  maximum 
induction  of  current  in  its  coll.  Fig.  3,  The  rotation  is 
right-handed.  Remembering  that  the  pole  of  a  dynamo 
armature  which  is  leaving  a  field  pole  is  always  of  the  sign 
which  that  field  pole  would  attract,  we  see  that  the  upper 
armature  pole  is  J  and  the  lower  ;:.  Now  let  us  lay  out 
the  course  of  the  magnetic  flux.  We  find  that  the  lines 
which  went  straight  across  from  -V  to  .V  of  the  fit  Id  magnet 
when  the  armature  was  not  generating  current  cannot  do 
S5  now.  They  are  repelled  by  the  lower  end  of  the 
armature  and  obliged  to  bend  upward  toward  the  upper 
end.  And  they  traverse  the  armature  to  its  lower  end,  and 
again  bend  upward  to  reach  the  S  field  pole.  You  see  that 
the  resultant  polarity  of  the  area  between  the  field  magnets, 
which  was  formerly  a  straight  line  from  pole  to  pole,  is  now 
a  diagonal  line,  and  that  its  departure  from  the  straight 
line  will  be  the  greater  the  more  the  armature  magnetism 
increases.  That  is  armature  reaction.  I  find  it  convenient 
to  think  of  the  reaction  state  as  a  JL-ogthening  of  the  mag- 
netic circuit.  You  see  the  lines  of  force  now  take  a  crooked 
long  path  instead  of  the  short  straight  path  they  had  before 
the  reaction  commenced,  and  the  effect  on  the  field  is  just 
the  same  as  if  the  magnets  had  been  made  longer  or  the 
air  space  made  wider.  You  don't  get  so  strong  a  field 
when  reaction  sets  in,  although  your  exciting  current  or 
magneto  motive  force  remains  the  same.  Indeed,  in  dy- 
namos designed  to  take  advantage  of  this  reaction  you 
don't  get  so  strong  a  field  for  a  greater  exciting  current. 

I  have  not  overlooked  in  preparing  this  paper  the  effects 
due  to  the  induction  of  currents  in  the  field  windings  by 
the  armature.  We  must  not  forget  that  induction  works 
both  ways;  that  the  inducing  coils  are  subject  to  back  in- 
duction from  the  currents  they  induce.  This  effect  is  very 
marked  in  separately  excited  alternators  and  produces  pecu- 
liar results.  I  omit  the  matter  intentionally  as  not  abso- 
lutely necessary  to  my  main  subject.  Then  I  could  ex- 
plain armature  reaction  in  another  way  by  describing  the 
iree  poles  of  the  field  and  armature  surfaces  and  their  in- 
duction of  poles  of  opposite  sign  on  adjacent  surfaces. 
iJut  I  want  to  adhere  to  the  simple  conception  of  the 
magnetic  circuit.  These  other  effecis  can  all  be  expressed 
as  qualities  of  the  circuit,  and  do  not  oppose  its  conception 
as  I  have  drawn  it.  And,  moreover,  my  diagram  is  not 
necessarily  an  imaginary  one,  for  you  can  get  just  such  a 
diagram,  by  the  use  of  iron  filings,  from  an  actual  dyna- 
mo. 

Please  remembcT  when  we  come  to  examine  regulation 
by  changing  the  strength  of  field,  that  this  armature  reac- 
tion, or  lengthening  of  the  magnetic  circuit,  is  least  when 
the  field  magnetism  is  strong  relatively  to  the  armature 
and  greatest  when  the  armature  magnetism  is  stronger 
than  the  field.  I  want  you  to  notice  that  if  the  field  is 
weakened  by  some  external  cause  the  armature  immcdi- 
(irely  has  more  reactive  power  and  weakens  it  still  further. 
And  plea.sc  note  also  that  if  the  armature  polar  axis  is  car- 
ried forward  by  any  cause  such  as  the  displacement  for- 
ward of  the  hruslies,  this  change  will  lengthen  the  mag 
netic  circuit.  We  arc  familiar  in  constant  potential  woik 
with  the  rule  that  the  lead  necessary  to  be  given  the  brushes 
depends  on  the  displacement  forward  of  the  intcrfield  polar 
axis.  This  rule  is  rcversilile,  for  tht;  position  of  the  axis 
depends  on  the  lead  given  to  the  brushes. 
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The  most  familiar  regulators  of  the  field-changing  class 
are  those  in  which  an  adjustable  resistance  is  connected  in 
shunt  to  the  field  winding  of  a  series  dynamo.  The  ad- 
justable resistance  may  be  a  rheostat  of  the  conventional 
type,  Fig.  4,  with  a  moving  contact  lever,  or  it  may  be  a 
stack  of  carbon  plates,  Fig.  5,  the  resistance  of  which  will 
be  leduced  as  they  are  pressed  into  more  intimate  con- 
tact with  one  another.  Or  it  may  be  a  trough  containing 
liquid,  Fig.  6,  with  electrodes  which  can  be  moved  toward 
one  another  or  immersed  further  into  the  liquid  to  get  more 
surface  contact.  All  of  these  are  in  everyday  use.  We 
notice  that  wherever  they  are  in  successful  use,  the  varia- 
tion of  the  resistance  is  controlled  by  a  small  relay  in  the 
main  circuit  and  that  the  heavy  mechanical  work  of  the 
device  is  performed  by  magnets  in  a  local  circuit,  or  by  the 
power  driving  the  dynamo.  This  use  of  a  sensitive  relay 
is  necessary  to  accurate  regulation.  It  eliminates  many 
errors,  such  as  those  due  to  heating  of  wire  or  carbon  re- 
sistances, to  polarization  and  change  of  density  of  a  liquid 
resistance.  The  requirement  for  good,  practical  regulation 
of  an  arc  circuit,  is  that  the  relay  shall  be  more  sensiti\e 
than  the  arc  lamp. 

It  is  frequently  so  delicate  that  it  responds  promptly  to  a 
variation  of  current  of  }^  of  i  per  cent. 

There  are  dynamos  widely  used  in  which  the  function  of 
the  control  relay  is  assigned  to  a  magnet,  which  has  also 
considerable  mechanical  work  to  perform,  and  is  necessari- 
ly less  sensitive  as  its  duties  are  increased.  Most  of  these 
dynamos  obviously  suffer  in  their  regulation  from  that 
cause. 

To  come  back  to  diagrams.  Another  way  of  varying 
field  magnet  strength  is  shown  in  Fig.  7.  It  is  in  use  on 
the  Hochhausen  dynamo  and  motor,  and  is  quite  accurate 
when  the  field  is  divided  into  many  sections.  A  similar 
arrangement  where  the  field  coils,  instead  of  being  altered 
in  number,  are  subject  to  permutations  and  combinations 
that  vary  the  number  in  series,  is  in  use  on  two  systems  of 
series-wound  street  car  motors.  This  does  not  work  so 
well  as  the  Hochhausen  plan  because  it  is  limited  to  a  few 
gradations,  and  it  is  usually  combined  with  a  resistance 
called  an  "easy-starting  coil"  to  make  it  less  jerky  in  its 
operation. 

Either  of  these  methods  works  first  to  change  the  amoere- 
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turns  in  the  field  colls.  The  shunt  arrangements  change 
the  amperes  and  the  commutator  arrangements  change  the 
turns.  That  means  a  reduction  of  magneto-motive  force, 
but  the  magneto-motive  force  in  the  armature  remains  the 
same;  its  amperes  and  turns  are  constant,  and  so  there  is 
armature  reaction.  The  polar  axis  of  the  interpolar  area 
shifts  forward  and  the  brushes  have  to  follow  to  stop 
sparking.  This  very  carrying  forward  of  the  brushes  shifts 
the  interpolar  axis  still  more  because  it  shifts  the  armature 
axis;  and  so  there  actions  continue  till  equilibrium  is 
reached.  Now  we  have  as  a  result  a  longer  magnetic  cir- 
cuit than  before  regulation  began,  more  magnetic  resist- 
ance as  well  as  less  magneto-motive  force;  therefore  a 
double  reduction    of  the  magnetic  flux  or  field  strength. 

Some  of  you  may  have  been  accustomed  to  think  of  the 
reduction  of  electromotive  force  under  the  field  regulation 
as  due  only  to  change  of  exciting  current.  The  changes  of 
lead  under  such  regulation  should  indicate  the  actual  proc- 
ess to  an  observer,  but  not  one  published  description  takes 
account  of  anything  but  the  fall  of  field  current.  If  you 
wish  to  understand  clearly  the  process,  I  suggest  that  you 
put  an  ammeter  in  the  field  circuit  of  your  dynamo.  You 
will  possibly  find  a  reduction  of  electromotive  force  of  90 
per  cent,  to  follow  a  reduction  of  only  45  per  cent,  in  the 
exciting  current. 

We  come  now  to  consider  that  class  of  regulators  which 
operates  by  moving  the  brushes  of  a  closed  coil  armature. 
1  here  is  a  marked  difference  in  this  method  as  applied  to 
open  coil  armatures,  and  we  will  consider  now  only  those 
having  Gramme  or  Siemens  windings.  There  are  a  num- 
ber of  dynamos  in  this  class.  Some  regulate  well,  some 
miserably. 

The  most  common  explanation  of  this  regulation  is  by  the 
well-known  "diagram  of  potentials,  '  showing  that  near  the 
neutral  point  the  brushes  are  on  the  diameter  of  maximum 
difference  of  potential,  and  that  ijo  degrees  distant  they 
would  find  a  diameter  of  c(|ui  potential,  and  of  course  that 
any  dtsircd  intermediate  po  cntial  difference  can  be  had  on 
the  proper  intermediate  diameter.  And  ycu  can.  by  using 
a  voltmeter— not  the  brushes— get  just  such  a  diagram  off 
any  of  these  machines,  so  of  course  the  explanation  is  com- 
plete. Hut  I  have  harbored  for  a  long  time  the  wicked 
suspicion  that  this  explanation  didn't  explain;  even  though 
it  was  put  forward  with  a  great  big  diagram  to  illustrate  it 
right  in  this  club.  And  this  was  what  aroused  my  suspi 
cion.  I  looked  at  the  diagram  and  saw  that  if  I  rocked  for- 
ward those  brushes  45  or  50  degrees,  I  would  get  just  half 
the  maxinmm  potential.  Then  I  looked  at  a  machine  and 
found  that  if  I  rocked  forward  the  bru3hcs45or5odegrees, 


I  didn't  get  any  potential  at  all.  Then  I  looked  at  more 
machines,  and  more  and  more  of  them,  and  they  all  had 
this  utterly  unjustifiable  departure  from  the  diagram  which 
they  were  bound  to  live  up  to.  And  so  my  suspicion 
grew. 

Now  I  don't  operate  an  arc  machine  of  this  kind,  and  so 
I  could  not  apply  the  practical  methods  of  investigation, 
but  there  fell  into  my  hands  lately  a  400-ampere  incandes- 
cent machine,  which  had  the  same  characteristic  of  a 
rapid  fall  in  voltage  as  the  brushes  were  rocked  forward, 
and  the  same  marvelously  sparkless  commutator  that  the 
best  of  these  arc  machines  possess.  I  said  the  best  of 
them;  they  are  not  sparkless  as  a  class,  and  some  of  them 
can  eat  more  copper  than  any  open  coil  dynamo. 

So  I  went  to  work  on  my  400  ampere  machine  with  a 
voltmeter,  and  I  got  a  beautiful  potential  curve.  Then  I 
calculated  the  position  which  would  give  me  sfo  reduction 
in  voltage,  rocked  the  brushes  forward,  and  got  a  lo^^  re- 
duction. And  so  it  was  in  every  position  in  which  I  could 
try  it. 

Then  I  got  hold  of  a  series  wound  dynamo  and  ran  it 
on  a  resistance.  I  rocked  the  brushes  backward  and  for- 
ward as  far  as  the  spaik  would  permit,  and  found  that  I 
could  vary  the  current  from  maximum  about40^«  downward. 
Then  I  tried  what  effect  varying  the  field  current  would 
have  in  comparison  with  changing  the  lead,  and  I  found 
that  variation  of  field  current  simply  wasn't  in  it;  a  little 
change  of  lead  would  neutralize  all  the  variation  I  could 
control. 

Here  were  two  machines  that  had  but  one  thing  in  com 
mon  with  the  arc  dynamos:  namely,  a  strong  armature 
compared  with  their  fields.  And  they  show  the  same  qual- 
ity of  regulation  by  brush  rocking  as  did  these  special  arc 
dynamos.  My  suspicion  was  becoming  a  theory  at  a  rapid 
rate. 

Then  I  bethought  me  once  more  of  all  the  arc  dynamos 
I  had  ever  known  that  regulated  in  this  way.  I  singled 
out  two  that  I  knew  could  hz  adjusted  to  a  fraction  of  an 
ampere,  over  a  long  range  of  e.  m.  f.  These  two  had 
Gramme  armatures — the  type  that  gives  the  strongest  mag- 
netic reaction.  They  had  also  fields  of  small  value  com- 
pared with  the  armatures.  And  I  bethought  me  of  two 
others  which  I  knew  would  not  regulate  within  lofo  at  low 
e  m  f.  These  two  had  armatures  of  a  different  type 
which  gives  the  least  magnetic  reaction,  and  had  massive 
fields:  in  fact,  had  fields  of  a  pattern  which  has  proved 
admirable  in  controlling  variation  of  lead  in  incandescence 
work.  I  remembered  also  that  these  two  carried  a  bad 
spark  at  small  loads.  Also  that  one  of  them  had  prac- 
tically been  driven  out  of  use  by  that  spark,  and  that  the 
other,  which  had  a  splendidly  designed  commutator  and  so 
could  stand  the  spark,  had  been  improved  by  changes  tend- 
ing to  weaken  its  field. 

And  so  I  formulated  the  theory  that  regulation  by 
brush  rocking  depended  on  armature  reaction,  and  that 
consequently  the  essential  condition  to  success  under  this 
method  was  a  magnetic  circuit  in  which  the  armature  mag- 
netism had  large  value  in  comparison  with  the  fields.  I 
will  try  to  verify  that  theory  when  I  get  a  good  opportu- 
nity.    In  the  meantime  it  is  up  for  discussion. 

Now  there  is  one  more  method  of  constant  current  regu- 
lation in  use,  that  cannot  be  left  out  of  any  paper  on  this 
subject.  It  is  regulation  by  changing  the  effective  length 
of  armature  conductor,  and  its  sole  representative  is  a  well- 
known  open  coil  dynamo,  the  Thomson- Houston.  You 
are  doubtless  familiar  with  the  brush  arrangements  of  this 
peculiar  machine,  and  know  that  its  regulation  of  e.  ni.  f. 
is  by  a  device  which  short  circuits  the  armature.  But  to 
assist  your  remembrance  I  have  here  two  diagrams,  show- 
ing the  full  load,  Fig.  8,  and  minimum  lo:id.  Fig.  9,  posi- 
tions of  the  brushes  and  their  contact  with  the  segments  at 
these  positions.  Notice  that  in  the  minimum  position  the 
aimaiure  is  absolutely  short  circuited  from  brush  to  brush 
during  half  the  revolution.  That  is,  it  is  short  circuited 
six  times  in  each  revolution  and  each  time  during  40  de- 
grees of  its  movement,  a  total  of  180  degrees.  T  his  period 
of  short  circuit  is  gradually  reduced  in  its  duration,  although 
it  still  occurs  six  times  per  revolution,  until  the  full  load 
position  is  reached,  when    it   is  almost  nothing.     It  would 
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be  absoiu'.ely  nothing  if  it  were   not   for   the   spark.     The 
metallic  contact  is  broken,  but  the   spark    under  the  tip  of 
the  secondary  biush  has  conductivity,   like   any  other  elec- 
tric spark,  and  so  gives  a  momentary  short  circuit. 

I  have  di  lined  this  regulation  as  changing  the  ef- 
fective lengili  of  armature  conductor  and  you  see  the 
reason  of  the  definition.  Of  course  the  actual  length  of 
armature  conductor  is  unchanged  but  the  effective  length 
is,  in  virtue  of  the  fact  that  the  aimatuie  conductor  is 
closed  on  itself  and  foimsa  local  circuit  by  itself,  having  ■ 
no  connection  with  the  circuit  under  regulation. 

A  similar  method  is  applicable  to  any  open  coil  machine 
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which  "cuts  off"  the  coils  passing  the  neutral  point.  If  an 
active  coil  be  thrown  into  parallel  with  an  idle  coil,  the  two 
form  a  local  circuit  and  are  so  removed,  from  the  circuit 
under  regulation.  This  method  is  somewhat  unmanagea- 
ble as  a  device  for  adjusting  output  to  load,  but  can  be  and 
is  employed  to  get  special  results  in  the  design  of  open  coil 
commulators. 

Ho-.v  to  consider  the  internal  process  of  regulation  in  the 
dynamo  which  short  circuits  its  armature. 

The  actions  following  the  short  circuit  of  active  arma- 
ture coils  are  complex.  We  expect  the  most  noticeable  to 
be  the  development  of  a  tremendous  current  in  the  short 
circuited  coils,  with  great  heating,  and  our  experience  with 
short  circuiting  of  individual  sections  of  armatures  would 
lead  us  to  predict  the  early  destruction  of  the  winding  from 
this  cause.  And  that  is  just  what  many  electricians  do  pre- 
dict.    The  facts  do  not  bear  out  the  predictions. 

This  armature,  though  not  noted  for  exceptional  long 
life,  makes  a  very  good  showing  in  that  respect,  and  its 
burning  out  when  it  does  occur  is  not  attributable  to  the 
excessive  heating  of  its  windings  under  regulation. 

The  enormous  short  circuit  current  begins  to  develop 
but  meets  reactions  which  arrest  its  growth.  To  consider 
these;  a  short  circuit  occurs  six  times  in  a  revolution. 
That  means  in  a  dynamo  running  at  Soo  revolutions,  that 
this  abnormal  current  is  started  and  arrested  4,800  times 
per  minute.  In  other  words,  that  it  is  a  periodical  current 
with  a  periodicity  of  So.  This  periodical  current  is  devel- 
oped in  two  coils  of  great  length;  of  many  convolutions; 
wound  on  an  iron  core;  in  other  words  in  a  circuit  of 
great  inductance,  and  so  being  subject  to  the  laws  that 
govern  periodical  currents  in  inductive  circuits — just  the 
same  laws  that  govern  ;  Iternating  currents  in  converters — 
it  attains  a  very  small  mean  value  and  has  proportionally 
small  heating  effect. 

If  we  stop  the  consideration  of  the  subject  here,  we 
could  understand  that  the  coils  so  short  circuited,  would  be 
little  more  likely  to  heat,  than  if  carrying  only  the  regular 
current;  but  there  are  further  reactions  to  be  considered, 
to  understand  the  operation  of  the  regulating  device. 
There  is  a  direct  reduction  of  the  field  of  force,  due  to  the 
cutting  off  of  the  exciting  current  by  the  short  circuital  the 
brushes.  The  armature  is  closed  on  itself  and  sends  no 
current  to  the  field  coils,  and  this  cessation  of  magneto- 
motive force  implies  a  cessation  of  magnetic  flux — "a  loss 
of  field."  The  field  grows  gradually,  returning  its  accu- 
mulated energy  to  the  circuit  which  supplied  it  in  the 
shape  of  an  "extra  current"  in  the  same  direction  as  the 
exciting  current,  and  this  extra  current  passing  to  line 
occupies  the  time  between  armature  currents  and  makes 
the  line  current  continuous.  It  is  undulatory — not  inter- 
mittent, as  it  would  be  but  for  the  discharge  of  the  field 
magnets.  The  process  is  rever:  ed  when  the  short  circuit  is 
removed  from  the  armature.  The  armature  current  has 
risen  above  normal,  and  carried  up  the  armature  magnet- 
ism with  it.  This  accumulated  energy  would  pass  to  line 
as  a  sudden  extra  current,  but  is  retarded  by  the  par- 
tially discharged  field  magnets  and  expends  itself  in  carry- 
ing their  magnetism  up  toward  its  normal  value.  This  is 
a  good  example  of  the  "steadying  effect"  of  a  magnet  on  a 
pulsatory  or  intermittent  current.  And  there  is  still  an- 
other cause  reducing  the  induction.  We  have  seen  that 
there  is  a  slight  increase  in  the  armature  magnetism  and 
also  a  decrease  in  the  field  magnetism.  That  means  that 
the  equilibrium  of  polarity  established  between  the  arma- 
ture and  field  in  their  normal  relation,  is  now  disturbed. 
We  have  outward  evidence  of  this  in  the  necessity  for  mov- 
ing forward  the  secondary  brush  of  each  pair  in  order  to 
minimize  sparking — the  lead  has  obviously  changed. 

We  observe  that  the  designers  of  the  dynamo  found  it 
well  to  introduce  some  complication  on  this  account. 
They  move  both  brushes  of  each  pair  and  these  in  oppo- 
site directions,  and  for  different  angular  distances.  The 
short  circuiting  for  regulation  could  have  betn  accom- 
plished just  as  well  by  the  rocking  backward  of  the  pri- 
mary brush,  but  change  of  lead  results  therefrom  and  so  to 
keep  on  the  point  of  least  spark  the  secondary  brush  has  to 
go  forward.  And  we  have  seen  earlier  in  this  paper  that 
any  forward  change  of  lead  signifies  a  lengthening  of  the 
magnetic  circuit,  and  a  consequent  reduction  of  the  field 
value.  Thus  the  regulation  is  affected  not  only  by  re- 
moval from  circuit  of  the  conductors  cutting  lines  of  force, 
but  also  by  actual  reduction  of  the  number  of  lines  of  force 
in  the  field.  And  further  we  see  that  this  reduction  of 
field  is  due  both  to  a  decrease  in  magneto-motive  force,  in 
that  the  exciting  current  becomes  intermittent;  and  to  in- 
creased resistance  of  magnetic  circuit  in  that  the  resultant 
polarity  of  the  armature  is  displaced  forward,  virtually 
lengthening  the  path  to  be  taken  by  the  magnetic  tlux. 

The  same  reduction  of  field  that  affects  the  working  cir- 
cuit influences  a'so  the  local  circuit  of  the  armature  and 
aids  in  preventing  any  injurious  increase  of  current  or 
heating  of  the  short  circuited  coils. 

It  will  be  asked  why  the  operators  of  these  dynamos 
avoid  running  them  on  few  lamps  and  what  cause  there  is 
for  the  frequent  statement  that  they  heat  when  worked  on 
a  minimum  load. 

'I'hc  explanation  is  simple,  if  we  again  consider  the  ac- 
tion of  periodical  or  intermittent  currents. 

We  observe  that  as  the  load  decreases  the  short  circuit- 
ing becomes  more  lengthened,  and  the  currents  delivered  to 
the  field  coils  become  more  markedly  intermitlcnt.  These 
coils  are  wound  on  an  iron  core,  and  it  is  to  the  iron  we 
must  look  for  the  heating.  It  is  in  exactly  the  same  re- 
lation to  the  field  coils  as  are  Ihc  secondary  winding  and 
iron  core  of  an  induction  coil  to  its  primary,  and  it  is  not 
laminated  as  is  the  core  of  the  induction  coil,  nor  is  it,  like 
the  secondary,  provided  with  an  external  circuit  for  the 
utili/.ation  in  external  work  of  the  currents  developed  in  il. 
It  is  to  these  induced  or  l'"oucauU  currents  that  we  must 
atl?ibute  the  heating  of  the  tlynamoat  short  loads. 

My  expciiencc  with  this  machine  is  that  the  heating  sel- 
dom becomes  objectionable  in  practice. 

If  it  were  necessary  to  eliminate  it.  lamination  of  fields 
and  an  additional  lamination  of  armature  would  be  the 
obvious  remedy. 


I  am  not  sure,  though,  that  the  cure  would  not  be  worse 
than  the  disease 

The  last  point  I  can  take  up  in  this  paper  is  the  influence 
which  the  work  a  d}namo  is  doing  has  upon  its  regulation. 
Of  course  the  work  of  a  dynamo  can  be  expressed  as  so 
many  watts,  no  matter  how  the  current  is  employed, 
but  practical  men  recognize  that  certain  classes  of 
work,  though  they  may  not  exceed  in  watts  cerlain 
other  classes,  are  much  more  severe  on  the  machine 
and  trying  to  the  regulation.  I  have  spoken  of 
the  difficulty  of  regulating  with  series  motors  on  a 
constant  current  dynamo.  That  is  the  meanest  work 
you  can  put  a  machine  to,  and  the  fact  that  so  many 
lighting  stations  have  developed  a  pacing  and  satis- 
factory business  in  supplying  current  to  such  motors  is  a 
big  compliment  to  American  electric  light  men.  Just 
think  of  the  changes  a  dynamo  has  to  meet  when  it  is  in 
circuit  with  a  motor  which  occasionally  holds  up  a  runaway 
by  backing  its  brushes  and  acting  as  a  generator. 

The  motor  circuit  is  notoriously  the  hard  one;  but  many 
practical  men  have  noted  that  there  is  difference  in  facility 
of  regulation  with  different  arc  lamps  in  circuit.  Thus  the 
differentially  wound  arc  lamp,  with  a  strong  magnet  in  the 
main  circuit,  is  an  easy  lamp  to  regulate  for.  The  dis- 
charge from  the  series  magnet  helps  the  dynamo  during  a 
momentary  overload,  and  so  does  the  shortening  of  the  arc. 
But  the  shunt  wcund  arc  lamp — the  so  called  "open  cir- 
cuit*' lamp  is  just  the  reverse.  The  discharge  from  its 
magnet  goes  through  its  own  arc  and  for  all  small  changes 
of  current  its  action  is  to  lengthen  the  arc  for  a  decrease 
and  shorten  it  for  an  increase,  and  so  put  more  work  on 
the  dynamo  regulator.  The  series  incandescent  lamps  be- 
have in  a  similar  way.  A  circuit  with  a  large  proportion 
of  these  is  always  hard  to  pull.  For  instance  the  machine 
flashes  and  loses  its  field.  If  only  arc  lamps  were  in  cir- 
cuit they  would  drop  to  the  idle  position  and  the  dynamo 
would  practically  be  short  circuited  and  build  up  its  field 
again  at  once.  But  the  incandescent  lamps  get  time  to 
cool  and  their  resistance  increases  so  much  that  the  dynamo 
has  a  circuit  badly  adapted  for  quick  building  up.  I  have 
seen  it  necessary  to  cut  out  the  loop  containing  the  series 
lamps  in  order  to  get  a  field  quickly,  although  the  dynamo 
picked  them  up  at  once  when  they  were  switched  in  after 
the  arcs  had  lighted. 

In  concluding  I  would  suggest  to  you  the  adoption  in 
your  studies  of  the  expression  I  have  used  for  the  armature 
reaction  effect;  namely,  lengthening  of  the  magnetic  cir- 
cuit. I  submit  that  the  expression  has  the  following  ad- 
vantages: It  explains  the  observed  effect;  it  conforms  to  the 
now  generally  received  law  of  the  magnetic  circuit;  it  can 
be  expressed  in  terms  of  magnetic  resistance,  just  as  can 
the  effect  of  any  olher  change  of  magnetic  circuit;  it  ad- 
mits readily  of  graphic  illustration;  and  can  be  shown  by 
an  iron  filing  card  taken  from  an  actual  dynamo. 

The  terms  armature  reaction  and  cross  magnetization 
don't  fit  with  the  idea  of  the  magnetic  circuit.  The  ex- 
pression of  the  effect  as  so  many  negative  ampere  turns  has 
been  employed,  but  it  is  confusing  to  consider  a  condition 
as  a  reduction  of  magneto-motive  force  when  that  theoreti- 
cal condition  is  accompanied  by  an  actual  increase  of  ampere 
turns.  I  propose  to  count  all  ampere  turns  of  field  "and 
armature  as  positive,  and  to  express  the  reduced  magnetic 
flux  following  distortion  of  field  as  due  to  increased  length 
and  therefore  resistance  of  the  magnetic  circuit. 


Inductive     Disturbances    in    Telephone 
Circuits. 

At  the  conclusion  of  J.  J.  Carly's  paper  on  "Inductive 
Disturbances  on  Telephone  Circuits",  read  before  the 
American  Institute  of  Electrical  Engineers,  and  published 
in  the  Western  Electrician  March  21,  this  discussion 
took  place: 

A.  E.  IvENNELi.v:  I  have  endeavored  to  obtain  some 
quantitative  notion  of  how  much  electrostatic  distur- 
bance and  how  much  electromagnetic  disturbance  would 
take  place  in  Mr.  Carty's  Fig.  2,  by  assuming  certain 
definite  quantitative  relations  between  those  circuits.  We 
suppose  that  U  and  L-  are  half  an  inch  apart,  and  all 
wires  are  No.  12  B.&  S.  gauge  copper,  also  that  1}  is  so  far 
remote  that  its  inductive  influence  on  the  others  and  the 
infiuence  of  the  others  upon  it,  may  be  omitted  from 
the  calculation.  Then  it  is  easy  to  find  out  how  much 
electrostatic  induction  there  would  be,  supposing  electro- 
magnetic action  absent,  and  how  much  electromagnetic 
action  takes  place  between  the  two,  supposing  elec- 
trostatic disturbance  did  not  take  place.  To  avoid  very 
great  complexities  which  would  lake  long  to  follow  out  to 
their  ultimate  consequences,  that  perhaps  is  a  fair  compari- 
son. Under  those  circumstances,  supposing  that  electro- 
static influence  existed  alone  and  then  afterward  electro- 
magnetic influence  existed  alone,  with  four  telephones  in 
the  secondary  circuit,  whose  resistance,  we  might  suppose, 
would  be  75  ohms  each,  and  whose  inductance  might  be 
go  milli-henry^  apiece,  then  if  the  primary  circuit  had  a 
periodic  electromotive  force  acting  upon  it,  such  as  would 
correspond  for  example  to  the  note  A  sounded  in  the  tele 
phone  at  400,  or  more  accurately  435  periods  per  second  it 
would  be  necessary  to  insert  an  impedance  in  the  primary  cir- 
cuit equal  to  400  ohms  in  order  to  have  electromagnetic  ac- 
tion equal  to  electrostatic  action.  Tie  fact  Mr.  Carty  has 
mentioned,  that  the  impedance  of  the  receiving  instrument 
of  the  primary  circuit  was  high,  leads  us  to  suppose  that 
this  impedance  was  much  greater,  probably  ten  limes  as 
great,  and  would  bear  out  his  statement  from  the  theoreti- 
cal point  of  view,  that  the  effect  of  electromagnetic  distur- 
bance is  virtually  null  compared  with  electrostatic  distur- 
bance under  those  conditions.  But  it  would  be  desirable 
if  Mr.  Carty  cculd  give  us  an  idea  as  to  how  far  reducing 
the  impedance  in  the  rtceiving  end  disturbed  the  neutral 
point  and  so  gave  i- dicalions  of  a  tendency  to  equality 
between  the  two  disiurbanccs. 

Mr  Caktv  :  1  go  so  far  as  to  set  forth  that  the  effect 
of  electromagnetic  induction  between  parallel  telephone 
wires  may  be  neglected.  That  is,  that  when  a  man  is 
talking  on  one  wire  and  bis  speech  is  heard   by   induction 


on  a  parallel  wire,  that  that  speech  finds  its  way  between 
the  two  wires  by  virtue  of  electrostratic  induction,  and  that 
electro-magnetic  induction  is  entirely  negligible.  I  would 
like  to  describe  a  few  experiments  to  prove  that;  and  if 
they  do  not  prove  it  I  shall  be  very  glad  to  have  that  fact 
pointed  out. 

I  will  now  show  what  I  consider  the  most  favorable  con- 
dition for  creating  electro-magnetic  induction  between  two 
telephone  wires.  Thar  (indicating  /"Fig.  12)  represents  the 
coil  of  a  long  distance  transmitter  sending  the  most  power- 
ful telephone  current  that  it  is  now  possible  to  generate.  Z' 
represents  the  wire  connected  to  earth.  It  may  be,  we 
will  say,  200  feet  long.  Parallel  to  it  and  an  eighth  of  an 
inch  away,  we  will  place  another  telephone  circuit.  These 
wires  may  have  an  insulation  of  lo.ooo  megohms  and  the 
resistance  might  be  considered  as  one  ohm.     Now  a   cur- 
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rent  resulting  from  a  given  note  in  the  transmitter  through 
the  wire  D  produces  a  series  of  changes  in  the  magnetic 
field  surrounding  it,  and  that  action  is  roughly  explained 
by  assuming  that  the  current  starting  in  D  induces  a  cur- 
rent in  /-  in  the  opposite  direction,  and  that  the  induced 
current  will  flow  through  both  telephones  a  and  /'.  Now, 
it  is  a  fact  that  under  those  conditions  absolutely  no  sound 
is  heard  in  telephones  a  or  b. 

Now  I  will  describe  an  experiment  which  I  made  with 
those  same  wires.  We  will  open  the  wire  L},  Fig.  13  at  the 
far  end.  Then  when  the  transmitter  is  operated,  noise  is 
immediately  heard  at  the  telephones  a  and  h,  located  at  the 
ends  of  the  secondary  wire,  and  if  a  telephone,  < ,  be  located 
at  the  exact  center  of  impedance  it  will  be  found  to  be 
silent.  When  the  wire  V-  is  opened  at  the  far  end  we 
have  the   maximum  electrostatic  and  the  minimum  electro- 
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magnetic  action.  When  it  is  closed  we  have  the  maximum 
electro  magnetic  action  and  the  minimum  electrostatic 
actioa.  The  resson  that  the  electrostatic  action  is  slight 
in  Fig.  12  can  be  seen  from  Fig.  14.  Assuming  that  the 
»i  n  represent  the  height  of  potential  of  the  transmhter. 
the  resistance  of  the  circuit  is  mostly  in  the  transmitter  and 
the  fall  of  potential  therein  is  very  sudden.  At  any  point 
along  the  wire  Z'  the  potential  would  be  practically  zero, 
as  shown  by  the  dotted  line  op. 

I  wish  to  show  another  experiment  in  proof  of  the  fact, 
or  what  I  think  is  a  fact,  that  electro  magnetic  induction  is 
negligible  when  we  consider  the  action  that  goes  on  be- 
tween two  telephone  circuits.  I  expressly  limit  the  state- 
ment to  the  action  between  telephone  circuits,  and  I  am 
not  discussing  disturbances  in  general  but  merelv  induc- 
tive cross-talk.  Now.  I  will  draw  a  line — L- — Fig.  15, 
similar  to  the  one  I  used  before,  and  we  will  assume  that 
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the  circuit  is  completed  by  a  return  wire  of  no  resis- 
tance, or  of  very  low  resistance,  entirely  outside  of  the 
field  of  disturbance,  so  as  to  eliminate  all  questions  of  leak- 
age through  the  earth.  We  will  Fay  that  Z' is  grounded 
on  a  gas  pipe.  We  then  have  the  disturbing  wire  as  before, 
and  when  the  transmitter  is  operated  loud  tones  are  heard 
at  the  end  telephones,  a  and  /'  thus:  If  this  were  entirely 
due  to  the  creation  of  an  electro  magnetic  field  around  the 
disturbing  wire,  the  effect  on  the  secondary  wire  would  be 
increased  by  short-circuiting  one  of  the  telephones  by  the 
key  /•.  Now.  it  is  found  that  when  this  is  done,  instead  of 
increasing  the  sound  in  the  other  telephone,  it  absolutely 
removes  it.  Now,  the  case  just  described  is  another  con- 
dition where  you  should  get  an  increase  of  electro-magnetic 
action,  if  the  disturbance  is  due  to  the  magnetic  field,  but 
the      noise,     instead     of     increasing,      disappears       en- 
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tirely.  Now,  you  will  see  how  beautifully  the  thing  may 
be  explained'  by  assuming  that  the  disturbance  is 
due  to  direct  electrostatic  action.  In  this  case 
we  will  say  that  the  wire  /',  at  a  given  instant, 
has  a  plus  charge  upon  it  which  induces  a  minus  charge  on 
/J.  Now,  when  the  inducing  charge  is  removed  the  in- 
duced charge  divides  and  flows  away  at  both  ends.  lUit 
as  there  is  a  great  deal  of  resistance  in  telephone  /\  and 
practically  no  resistance  in  key  /■,  the  charge  and  discharge 
of  /.'•'  takes  place  up  and  down  through  the  key  end  and 
none  of  it  goes  through  the  telephone  /'.  Now,  I  think 
that  is  a  complete  refutation  of  tiie  statement  that  any  por- 
tion of  the  noise  produced  in  the  telephone  is  due  to 
electro-magnetic  action.  There  is  no  doubt  that 
when  ihe  current  is  going  Ihrcugh  7.',  in  the  act  of  charg. 
ing  it,  (hat  there  is  a  magnetic  field  surrounding  that  cur. 
rent,  but  I  have  shown  that  it  is  so  feeble  that  it  does  not 
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produce  any  effect  in  the  telephone;  that  is,  the  action  that 
is  due  to  the  electro-magnetic  field  is  so  feeble  that  the  ear 
is  not  able  to  tell  whether  it  is  present  or  not. 

I  wish  to  point  out  that  there  must  be  some  mistake  in 
the  reference  given  by  Mr.  Lockwood  in  his  note.  He 
says:  "Mr.  Culley  presented  a  paper  once  upon  this  sub- 
ject before  the  Society  of  Telegraph  Engineers,  which 
paper,  together  with  a  most  instructive  discussion,  is  pub 
lished  in  the  journal  of  that  society,  and  Mr.  Preece  and 
myself  from  time  to  time  have  also  repeatedly  referred  to 
it."  Mr.  Culley  has  not  read  a  paper  of  any  kind  b:^fore 
the  Society  of  Telegraph  Engineers  or  Electrical  Engineers 
since  1875.  That  was  before  the  iovention  of  the  telephone. 
Mr.  Culley's  paper  of  1875  dealt  with  the  induction  of  tele- 
graph wires.  I  put  in  a  foot  note  referring  to  Mr.  Culley's 
paper  in  my  Electric  club  paper.  I  think  that  must  be 
what  Mr  Lockwood  means. 


High  Potentials. 

In  the  last  issue  of  the  Western'  Electrician  an  illus- 
trated article  on  "Experiments  with  High  Tension  Cur- 
rents at  theOerlikon  Works,  Switzerland,"  was  presented. 
These  experiments  were  made  byC.  E.  L.  Brown.  Fol 
lowing  is  an  abstract  of  Mr.  Brown's  paper  on  this  subject: 
Of  course,  it  is  unnecessary  for  me  to  recapitulate  the 
laws  governing  the  relation  between  size  of  conductors, 
loss  and  electromotive  force.  A  simple  calculation  shows 
us  that  with  unlimited  electromotive  force  we  may  trans- 
mit enormous  amounts  of  energy  through  very  thin  wires 
at  very  small  losses  over  the  longest  distances. 

But  here,   as  in  all  other  problems,  we  are  met  by  prac 

tical  limits  which  command  us  to  stop.     These  limits  are 

determined  in  the  present  case  by  the  following  questions: 

Which  is  the  highest   potential  which  can  be  generated 

in  practice  in  a  sufficiently  safe  apparatus? 

Which  is  the  highest  potential  which  we  may  convey  at 
long  distances  with  the  means  we  have  now  in  possession? 
And   to   what   degree   can  we  protect  ourselves  against 
the  dangerous  effecls  of  high  tension  electric  currents? 

Until  the  present  time,  potentials  of  two  thousand,  three 
thousand  and  perhaps  four  thousand  volts  were  the  high- 
est used  in  practice.  My  long  experience  in  electrical 
power  transmission,  however,  and  the  still  growing  magni- 
tude of  the  projects  which  came  before  me,  proved  to  me 
that  we  had  not  reached  the  utmost  limit  of  possible  attain- 
ments if  we  intended  to  assist  electricity  to  a  complete 
victory.  Hence  my  endeavors  for  the  last  few  years  were 
directed  toward  the  application  of  still  higher  potentials, 
and,  of  course,  the  first  question  that  presented  itself  was 
how  can  high  potentials  be  generated  in  the  most  rational 
manner. 

If  we  consider  first  our  ordinary  direct  current  dynamo, 
we  find  the  limit  of  practical  possibility  very  soon.  The 
arrangement  of  the  wires  on  the  armature,  the  necessity 
of  the  commutator  make  the  construction  of  this  lype  of 
machine  for  very  high  tension  exceedingly  difficult,  at  least 
with  the  insulaiing  materials  known  to  us  at  the  present 
day.  I  constructed  direct  current  dynamos  of  2.000  and 
2.500  volts,  which  have  been  running  continucu  ly  dav  and 
night,  without  difficulty,  but  their  construction  showed  me 
ihat  higher  potentials  wiih  inch  dynamos  are  obtainable 
but  nece-^silate  proportions,  especially  between  insulating 
material  and  coppc,  which  would  produce  a  dynamo  of  a 
size  that  would  not  be  economical  These  proportions  are 
decidedly  more  favorable  in  alternating  current  machines 
furnishing  high  potential  currents. 

The  separate  divisions  of  the  armature  winding,  each  of 
which  generate  only  a  fraction  of  the  loial  poleotial,  the 
absence  of  a  commutator  and  the  possibility  of  making  the 
armature  stationary  and  rotate  the  field,  make  the  alter- 
nating current  dynamo  more  fit  for  the  generation  of  high 
po'ential  currents. 

As  the  principal  illustration  of  this  class  of  machine,  we 
cin  refer  to  the  huge  Eerranli  dynamos,  in  which  each  two 
coils  of  the  armature  form  a  complete  unit  in  thtmselvts 
insu'ated  from  the  core  of  the  armature.  Hard  rubber 
boxes  are  slipped  over  the  magnet  cores  and  coils. 

The  application  of  such  an  excellent  insulation  is  possi- 
ble, of  course,  only  in  very  large  dynamos,  because  the  in- 
sulating material  preponderates  over  the  amount  of  the 
working  copper. 

In  all  dynamos  for  the  direct  generation  of  high  tension 
currents,  no  matter  how  perfectly  constructed,  ihere  is  one 
disadvantage,  viz,  when  the  machine  is  running  the 
handling  of  certain  parts  is  attended  by  danger,  both  in  re 
lation  to  the  machine  and  the  dynamo  tender.  Hence  the 
most  ideal  apparatus  for  our  purpose  is  without  a  question 
one  which  is  absolutely  stationary,  which  does  not  require 
any  tending  and  which  is  so  constructed  that  without  even 
touching  it.  it  may  be  left  for  years  in  service- 

This  leads  us  naturally  to  the  alternating  current  trans- 
former. I  suppose  that  the  principles  of  the  transformer 
are  well  known  to  you,  and  I  will  confine  myself  to  giving 
you  my  ideas  on  the  practical  construction  of  transformers 
for  very  high  tension.  A  transformer  should  be  so  coti- 
structed  that  it  can  be  easily  taken  apait.  This  makes  it 
necessary  to  construct  separate  primary  and  secondary 
coils,  which  are  separated  from  each  other  and  from  the 
iron. 

The  construction  of  the  coils  should  be  such  that  any 
common  workman  can  wind  them  on  a  lathe,  in  order  lo 
eliminate  the  elements  of  expert  labor  for  repairs. 

The  insulation  between  the  two  coils  and  against  the  iron 
should  be  such  that  a  short  circuit  between  the  coils,  or  a 
contact  with  the  iron,  be  made  impossible,  and  finally  the 
whole  arrangement  should  be  such  that  the  apparatus  may 
be  erected  in  any  place  and  under  all  conditions  without 
any  danger  whatsoever. 

A  transformer  built  on  these  principles  will  bean  ideal, 
safe  apparatus,  and  from  my  experience  in  the  machine 
works  at  Oerlikon  I  may  say  that  such  a  construction  is 
possible. 

Wc  have  now  the  conditions  for  the  construction  of  the 
transformer  for  a  potential  of   say    from  two  to  three  thou- 


sand volts  and  may  be  a  little  above,  but  not  by  any  means 
for  potentials  of  20,000,  30,000  or  40,000  volts. 

Even  if  a  transformer,  just  gotten  out  of  the  workshop, 
should  be  able  to  stand  such  high  potential,  the  influence 
of  the  atmosphere  during  its  practical  operation  will  soon 
short  circuit  it.  Here  now  we  must  introduce  a  new  factor, 
viz  :     The  oil  as  insulating  material. 

Oil  is  known  to  be  one  of  the  best  non-conductors  of 
electricity.  It  has  the  property  of  filling  all  pores  of  in- 
sulating materials,  as  cotton,  linen,  paper,  etc.,  and  ex- 
cluding air  and  moisture.  Oil  is  therefore  capable  of  in- 
sulating against  the  influence  of  the  atmosphere. 

A  well-known  experiment  best  demonstrates  these  facts. 
In  the  accompanying  cut  is  shown  two  cotton  braided 
wires,  the  ends  of  which  are  twisted  and  put  in  a  glass 
filled  with  a  thick  resinous  oil  of  higher  specific  gravity 
than  water  and  heated  for  a  few  hours  in  order  to  expel  al! 
water  and  air  cut  of  the  cotton  and  the  oil.  Over  the  wires 
are  slipped  two  glass  tubes  which  extend  above  the  surface 
of  the  oil.  A  small  quantity  of  water  is  then  poured  on  the 
oil.  If  we  new  connect  the  upper  ends  of  the  wires  to  the 
poles  of  a  Rhumkorff  induction  coil  or  a  frictional  machine, 
we  can  obtain  sparks  between  these  wires  a  few  inches  in 
length  without  puncturing  the  cotton  insulation  submerged 
in  the  oil. 

This  is  without  any  doubt  a  proof  of  the  highly  insulat- 
ing properties  of  certain  oils. 

The  first  application  of  oil  for  this  purpose  was  made 
probably  by  Brooks  in  his  underground  conduits.  He 
drew  common  cotton  insulated  wires  through  pipes  and 
then  filled  them  with  oil. 

The  application  of  oil  as  insulating  material  for  trans 
formers  carrying  a  very  high  potential  was  first  proposed 
by  me.  In  ray  experiments  I  put  the  whole  transformer  in 
a  cast  iron  box,  which  I  then  filled  with  oil  and  which  I 
kept  heated  for  hours  to  a  temperature  of  150  degrees  cen- 
tigrade. Through  this  process  we  obtain  the  following  ad- 
vantages : 

The  oil  fills  and  penetrates  all  pores  and  fissures  of  the 
apparatus,  entirely  displacing   air  and  moisture  and  cover- 


ing the  whole  transformer.  The  possibility  of  puncturing 
the  insulation  is,  of  course,  greatly  diminished,  and  the 
transformer  protected  against  influences  from  exterior 
sources,  as  atmosphere,  dust,  etc. 

The  apparatus  exposes  against  these  influences  nothing 
but  a  surface  of  oil.  and  the  fact  that  the  oil  remains  a 
compact  mass,  makes  it  very  much  more  fit  for  this  pur- 
pose than  paraffin,  for  instance,  which  will  crack  and  ab- 
sorb moisture  through  the  fissures. 

<  >(  course,  it  is  necessary  to  construct  an  insulating  trans- 
former in  the  very  best  manner  possible  to  commence  with, 
and  not  depend  upon  the  oil  insulation  solely. 

The  coil  for  the  low  tension  current  is  generally  very 
simple  for  tte  reason  that  for  the  generation  of  a  potential 
of  say  30  000  volts,  by  means  of  a  transformer,  we  use  a 
generator  of  say  20,  30  or  50  volts  only,  and  therefore  the 
primary  coil  of  a  transformer  will  consist  of  a  few  turns  of 
thick  wire  only.     Insulation  can  be  easily  obtained. 

The  first  transformers  constructed  in  this  manner  were 
transformers  used  in  the  Oerlikon  experiments.  I  could 
use  tbem  immediately  after  they  had  been  finished  for  a 
potential  of  40,000  volts  without  the  least  difficulty. 
(WESTEiiN  Ei.Ef  riuciAN,  April  4,  1891,  page  ig3,  "Ex- 
periments with  High  Tension  Currents  at  the  Oerlikon 
Works,  Switzerland.") 

Kor  conveying  extreme  high  tension  currents  only  the 
overhead  system  can  be  practically  considered,  .and  it  is 
possible  to  construct,  an  overhead  line  in  such  a  manner 
that  even  with  the  highest  voltages  there  will  be  practically 
no  leakage. 

The  points  of  support  or  the  insulators,  of  course,  are 
the  points  which  must  be  of  bighly  insulating  properties  to 
prevent  leakage. 

The  glass  or  porcelain  insulators  which  are  now  in  com- 
mon use  arc  very  good  insulators  only  when  they  are  per- 


fectly clean,  and  when  the  atmosphere  is  dry.  In  moist 
atmosphere  the  insulator  will  be  covered  with  a  film  of 
moisture  outside  and  inside,  and  this  film  will  allow  con- 
siderable surface  leakage. 

This  consideration  led  Johnson  &  Phillips  of  London  to 
the  construction  of  their  fluid  insulators.  These  insulators 
are  made  of  porcelain  or  brownware,  and  are  provided  on 
the  inside  with  a  trough  containing  oil. 

The  oil  used  for  this  purpose  is  thin  and  of  a  low  spe- 
cific gravity  in  order  to  allow  the  water  to  sink  to  the 
bottom  of  the  oil. 

If  any  condensation  of  moisture  takes  place  now,  it  does 
not  form  a  film  over  the  whole  surface  of  the  oil,  but  it 
accumulates  in  Httle  drops  which  have  no  connection  with 
each  other,  and  which  will  sink  to  the  bottom  of  the  trough 
just  as  soon  as  they  have  grown  to  a  certain  size. 

We  must  not  imagine  that  the  oil  will  be  displaced  by 
the  water  in  a  very  short  time,  because  the  amount  of 
moisture  which  is  condensed  under  the  bell  of  an  insulator 
is  very  little  during  a  year,  and  it  will  take  at  least  two  or 
three  years  before  the  insulators  would  need  refilling  with 
oil. 

The  insulating  properties  of  these  fluid  insulators  are 
extremely  high. 

Prof  H.  F.  Weber  in  Zurich  made  some  experiments  in 
1887  on  the  conductors  put  up  for  a  long  distance  trans- 
mission plant  (KriegstettenSolothurn).  The  conductors 
had  a  total  length  of  24  kilometers  and  were  fastened  to 
fluid  insulators. 

Prof.  Weber  could  not  detect  any  leakage,  even  with  a 
current  of  2,000  volts  passing  through  the  wire.  The  in- 
sulation of  the  line  was  absolutely  perfect. 

For  the  conveyance  of  currents  of  say  20, coo  or  30,000 
volts,  however,  even  these  insulators  would  not  be  quite 
sufficient.  Combinations,  however,  as  shown  in  the 
Western  Electrician  of  April  4,  page  193,  would 
multiply  the  insulating  effect  to  any  desired  degree. 

These  insulators  could  be  easily  protected  against ,  the 
malicious  throwing  of  stones  or  other  destruction  by  pro- 
viding them  with  a  bell-shaped  iron  cover. 

The  objection  might  be  made  that  such  insulators  would 
need  constant  attention,  as  they  must  be  cleaned  and  re- 
filled with  oil  at  certain  periods.  This,  however,  does  not 
seem  a  great  disadvantage,  for  the  reason  that  the  fasten- 
ing of  wires  carrying  such  high  potentials  should  be  in- 
spected any  way  from  time  to  time. 

At  any  rate,  these  considerations  will  show  that  one  of 
the  objections  made  to  the  transmission  of  high  potential 
currents,  viz..  the  enormous  leakage,  does  not  hold  good, 
as  even  with  the  highest  potentials  good  line  construction 
wilt  prevent  practically  any  leakage. 

Lightning  arresters,  of  course,  muSt  be  applied,  not  on'y 
to  each  end  of  the  line,  but  at  certain  distances  between 
the  power  and  motor  station.  These  lightning  arresters 
must  be  automatic  so  that  they  will  extinguish  an  arc  in 
case  it  should  be  set  up  Such  an  automatic  lightning  ar- 
rester can,  for  instance,  be  constructed  by  having  the 
lightning  pass  over  two  carbon  plates  which  are  separated 
by  a  small  distance,  and  which  are  automatically  drawn 
from  each  other  by  the  dynamo  current,  thus  extinguishing 
the  arc;  after  ttiis  has  has  taken  place,  of  course,  the  plates 
should  automatically  return  to  their  fcrmer  position. 

I  believe  I  have  briefly  mentioned  all  factors  which  have 
any  bearing  on  sudi  an  installation.  The;e  is  one  point, 
however,  which  should  be  mentioned,  the  possible  loss  of 
current  through  the  air,  Nothing  certain  has  been  de- 
termined on  this  point.  We  will  probably  learn  within  the 
next  few  months  whether  this  loss  is  an  important  factor  in 
long  lines  and  at  certain  high  potentials.  At  any  ra  e,  the 
danger  of  such  a  loss  is  much  smaller  than  has  been  as- 
sumed heretofore. 

Under  no  circumstances  whatsoever  will  high  tension 
currents  be  utilized  direct,  nor  will  they  be  introduced  into 
the  houses  of  the  consumers.  The  conditions  will  gener- 
ally demand  that  the  current  be  reconverted  not  only  once 
but  twice.  If,  for  instance,  we  transmit  a  current  of  30.- 
000  volts,  it  would  be  reduced  in  a  transformer 
station,  which  should  be  situated  as  one  of  our  present 
central  stations,  to  say  about  1000  or  2000  volls.  This 
voltage  would  then  be  sub-distributed  to  the  consumers 
or  a  sub  transformer  station,  in  which  the  current  would 
be  again  reduced  by  means  of  transformers  to  say  100  or 
200  volts. 

This  whole  arrangement  from  the  primary  station  to  the 
consumer  may  appear  a  little  complicated  at  first  sight;  it 
will  appear  economical,  however,  tn  relation  to  efliciency 
and  first  cost  of  installation.  If  we  consider  such  an  in- 
stallation a  little  closer,  we  find  first  that  the  generators 
for  low  potentials  can  be  built  much  cheaper  than  those  for 
h'gh  potentials,  so  that  the  difference  between  the  two 
would  pay  for  the  additional  primary  transformer. 

The  commercial  clficiency  of  dynamos  of  lower  potential 
is  higher  than  that  of  dynamos  of  high  potential;  this  re- 
sults in  the  fact  that  the  combination  of  a  low  potential 
dynamo  and  a  transformer  is  only  from  i  to  2  per  cent,  less 
cfllcient  than  a  high  potential  dynamo  without  a  trans- 
former. 

The  main  advantage  obtained  through  the  application  of 
so  high  a  potential  is  the  great  reduction  of  the  weight  of 
the  conductor  and  of  the  loss  in  the  same;  the  additional 
cost  for  transformers  and  the  loss  in  transformers  will  be 
more  than  overbalanced.  A  simple  example  will  prove 
this: 

Let  us  assume  we  have  500  horse  power  to  transmit 
at  a  distance  of  20  kilometers,  and  employ  in  ore  case  a 
potential  of  5,000  volts  direct  and  10  per  cent,  loss  in  the 
conductors,  and  in  the  other  case  30,000  volts  with  trans- 
formers and  3  per  cent,  loss  In  the  conductors. 

In  the  first  case  we  would  require  a  copper  conductor  of 
90  sq.  millimeters  and  in  the  second  case  only  9 
sq.  millimeters.  This  would  result  in  the  first  case  in  a 
weight  of  copper  wire  of  32  tons,  and  in  the  latter  case  of 
about  3.2  tons.  The  weight  of  copper  in  the  second  case 
will  therefore  be  onlyi.;  although  the  potential  of  5,000 
volts,  as  assumed  for  the  first  case,  is  certainly  very  high. 
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Through  the  saving  in  copper  the  additional  cost  of  trans- 
formers, of  course,  will  be  more  than  covered. 

Now  let  us  consider  this  matter  relating  to  the  commer- 
cial efficiency: 

The  efficiency  of  a  dynamo  of  500  horse  power  at 
5,000  volts  can  be  assumed  as  92  per  cent.  If  we  add  the 
loss  in  the  conductor  at  10  per  cent.  (90  percent,  efficiency 
of  the  line)  we  get  at  the  end  of  our  conductor  an  efficiency 
of  almost  83  per  cent. 

In  the  second  case  the  efficiency  of  the  primary  dyna- 
mo and  transformer  may  be  assumed  as  90  per  cent,  and 
the  efficiency  of  the  conductor  as  97  per  cent.,  and  of  the 
secondary  transformer  as  97  per  cent.  Hence  we  get  a 
total  commercial  efficiency  of  over  S4  per  cent.  Besides  we 
have  the  additional  advanUge  that  in  the  second  case  this 
84  per  Cent,  can  be  obtained  at  any  desirable  voltage,  while 
the  S3  per  cent,  in  the  first  case  is  delivered  at  an  incon- 
venient potential  of  4,500  volts  which  probably  could  not 
be  used  direct  and  would  have  to  be  transformed  to  a  lower 
potential. 

This  shows  clearly  that  the  second  case  is  more  econom- 
ical in  spite  of  the  fact  that  the  current  must  be  converted 
and  re-converted  oftener. 

I  should  like  to  mention  that  this  idea  of  first  converting 
alternating  currents  of  low  potential  into  high  potential 
and  then  re-converting  into  low  potential  is  not  new  by  any 
means.  A  project  of  this  kind  was  proposed  by  me  to  the 
city  of  Naples,  Italy,  as  early  as  1SS6,  and  my  intentions 
were  then  to  use  10,000  volts  in  the  conductors. 

The  special  purpose  for  which  a  transmission  plant  is  to 
be  erected,  of  course  will  greatly  influence  the  selection  of 
the  transmission  system. 

I  should  like  to  state  that  the  experiments  which  I  con- 
ducted for  the  Oerlikon  works,  and  which  have  been  de- 
scribed in  this  paper,  became  public  property  for  the  fol- 
io ving  reason: 

It  was  the  intention  of  the  Oiirlika'n  works  to  transmit 
electrical  energy  in  the  manner  described  on  the  occasion 
of  the  Electricil  Exhibition  at  Frankfort-on-the-Main;  the 
line  was  to  be  erected  from  Lauffen  to  Frankfort.  The 
governments  of  the  adjoining  states  made  their  permission 
for  this  installation  depending  upon  preliminary  exper- 
iments in  which  we  had  to  demonstrate  the  possibility  of 
utilizing  very  high  tension  currents,  by  means  of  overhead 
conductors,  in  a  safe  manner,  I  think  the  construction  of 
such  transmission  plants  on  the  basis  of  my  preliminary 
experiments  entirely  feasible,  although  a  good  many  prob- 
lem? in  this  connection  must  be  solved  yet. 


The  Electrical  Utilization  of  Water 
Power.' 

B/  Madison  Buell. 

The  elictric  transmission  of  power  by  means  of  the 
earth's  rotary  motion,  through  the  immense  tidal  energy 
all  over  the  world  is  destined  to  become  of  far  more  im- 
portance than  the  combined  iriHaenceof  the  steam  engine, 
the  telegraph,  the  telephone  and  the  electric  Hght.  It  will 
be  the  means  of  furnishing  a  large  portion  of  mankind  with 
all  the  power,  heat  and  light  required. 

Nor  will  this  be  all.  While  the  water  wheels  will  be  turned 
by  the  rotation  of  the  earth,  through  tidal  energy,  the 
effects  of  such  arrangement  are  remarkably  c'ifferent  from 
the  arrangement  of  wheels  to  be  turned  by  mountain 
streams,  rapid  rivers,  and  cataracts  like  Niagara,  The 
one  obtains  its  living  force  from  the  rotary  motion  of  the 
earth,  and  the  other  from  the  ethereal  vibrations  of  the  sun 
producing  radiation. 

The  combination  of  these  two  forces  will  eventually 
crowd  out  the  steam  engine,  and  in  order  that  the  latter 
may  be  able  to  compete  with  them,  the  coal  which  is  the 
great  source  of  energy  for  that  mechanical  apparatus  in- 
stead of  being  distributed  at  great  expense  over  a  vast 
amount  of  territory,  will  have  to  be  burned  at  the  pit's 
mouth,  and  its  power  electrically  transformed. 

The  energy  of  the  tidal  wave,  the  rapid  river,  and  mighty 
cataracts  transformed  into  electrical  energy,  is  a  branch  of 
the  electrical  scieace,  that  is  going  to  revolutionize  the  in 
dustries  of  the  world. 

It  is  a  grand  conception — this  transmission  of  electrical 
energy  to  great  distances — this  whirling  of  the  mighty  ar- 
matures of  immense  dynamos  by  means  of  the  rotary  mo- 
lion  of  the  earth    and  the  ethereal  vibrations  of  the  sun. 

.Scientists  have  estimated  that  the  ethereal  vibrations  of 
the  sun  alone  for  the  space  of  sixty  seconds,  upon  the 
earth's  surface  is  equal  in  mechanical  work  to  over  iSo 
billions  of  horse  power,  Jiut  who  has  ever  estimated  the 
available  water  power  of  the  world  ? 

The  grand  and  sublime  spectacle  of  the  cataract  of 
Niagara  shows  a  tremendous  energy.  Over  21,446,210 
cubic  feet  of  water  pass  over  every  minute,  but  it'  is  only 
infinitesimal  in  comparison  with  the  grand  total  of  the 
whole  world. 

"All  objects  lose  by  too  familiara  view,"  and  perhaps 
if  we  look  elsewhere  we  can  get  a  more  realistic  idea  of  the 
magnitude  of  the  tremendous  energy  nature  displays. 

A  bird's  eye  view  will  reveal  nine  principal  rivers  flow- 
ing into  the  ocean,  with  a  daily  discharge  of  i.soo.ooo.ofo 
cubic  feet  of  water  every  minute.  The  weight  of  this 
water  in  round  numbers  is  300,000  tons,  and  on  an  average 
every  ton  h;is  fallen  3.000  feet  before  being  absorbed  by 
the  Pacific.  This  mass  of  water  exerts  every  time  it  de- 
scends one  foot,  300,000-horse  power,  or  the  grand  total  of 
the  nine  rivers,  every  minute  is  equal  to  900,000,000  horse 
power. 

These  are  the  forces  when  completely  utilized  by  the 
electrical  engineer  for  the  general  advancement  of  the  hu- 
man race  that  will  eventually  supplant  steam. 

This  statement  is  a  l)road  one,  and  to  show  you  its  full 
signiliance  let  me  give  you  an  idea  of  what  a  gigantic  revo- 
lution thc[two  forces  named  will  have  to  accomplish  in  order 
to  do  so. 

Four-fiftlis  of  the  working  machinery  of  the  world  has 
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been  built  during  the  last  twent)'-five  years.  The  United 
States  has  engines  representing  7,500,000-horse  power; 
England  7,000,000;  Germany  4,500,000;  France  3,000,000; 
and  Austria-Hungary  1,500,000.  These  figures  are  ex 
elusive  of  the  power  represented  by  locomotives,  which 
number  in  the  whole  world  105,000,  equal  to  3,000,000- 
horse  power.  Add  this  to  the  other  motive  power  and  it 
will  be  found  that  we  have  on  this  globe  engines  equal  to 
46  ooo.OQO-horse  power. 

Let  us  go  still  further.  A  horse  power  is  equal  to  the 
power  exerted  by  three  live  horses,  while  a  working  horse 
has  the  power  of  seven  men.  The  steam  power  of  the 
world  therefore  does  the  work  of  a  thousand  million  men 
or  twice  the  number  of  the  working  population  of  the 
earth. 

This  globe  has  a  population  of  1,445,923,000.  Steam 
then  may  be  said  to  have  trebled  the  human  working 
power. 

Let  us  swing  our  ethereal  camera  slowly  around  the 
world,  taking  such  views  as  will  slightly  show  how  far 
such  a  revolution  as  I  have  predicted  haS  already  pro- 
gressed. 

Our  camera,  after  one  or  two  revolutions,  has  finally 
settled  with  its  huge  lens  pointing  directly  toward  Switz- 
erland, Italy,  and  the  Scandinavian  peninsula.  This  ac- 
tion seems  almost  to  be  a  prophetic  one.  It  is  predicted 
that  within  the  lifetime  of  persons  now  living  the  industrial 
supremacy  of  Great  Britain  will  pass  away  with  the  ex- 
haustion of  her  coal  fields,  unless  the  conception  of  the 
transmission  and  distribution  of  electrical  energy  by  means 
of  water  power  becomes  an  accomplished  fact. 

The  prophetic  action  of  the  ethereal  camera  indicates 
that  the  countries  named  will  become  the  great  distributing 
points  for  the  transmission  of  electrical  energy  by  means 
of  the  inexhaustible  and  permanent  water  power  now  run- 
ning to  waste. 

It  shows  that  the  ethereal  vibrations  of  the  sun  are  melt- 
ing the  Alpine  snows,  and  the  water  in  a  never  falling 
stream  is  revolving  the  turbine  wheels,  which  whirl  the 
dynamo's  armature,  and  its  electrical  energy  is  conveyed 
miles  away  over  a  copper  thread  to  a  motor  of  a  woolen 
manufactory  of  over  36.000  spindles. 

Another  movement  of  the  camera,  another  pressure  of 
the  "button"  and  we  have  another  negative,  showing  hun- 
dreds of  laborers  erecting  a  large  plant  at  Rheinfelder  on 
the  Rhine,  consisting  of  twenty  turbine  wheels  coupled 
direct  to  dynamos  of  500,000  watts.  The  energy  is  to  be 
transmitted  to  various  industrial  centers  within  a  radius  of 
fifteen  miles. 

Here  is  one  showing  a  recent  achievement  in  modern  en- 
gineering, in  an  electric  mountain  railway  at  Burgenstock, 
near  Luzerne,  Switzerland,  The  Burgenstock  is  almost 
perpendicular;  from  the  shore  of  Lake  Luzerne  it  is  1,330 
feet,  and  it  is  2  Soo  feet  above  the  level  of  the  sea.  The 
total  length  of  the  road  is  nearly  a  mile,  operated  by  two 
dynamos  of  25  horse-power  worked  by  a  water-wheel  of  125 
horse  power. 

The  next  negative  shows  a  peculiar  view  between  ^^az- 
zaia  and  Lugano,  in  Italy,  We  see  a  large  waterfall, 
which  supplies  the  water  conductor  through  iron  pipes  to 
the  dynamo  room,  where  two  Girard  turbines  of  300  horse- 
power each  run  two  dynamos,  one  for  continuous  and  the 
other  for  alternating  currents,  the  former  working  the 
tramway  motors,  the  latter  supplying  nearly  2000  i6candle- 
power  lamps  at  the  hotel,  and  in  private  buildings. 

Here  is  a  picture  of  the  town  of  Trente,  Austria.  A 
large  waterfall  furnisfces  the  power  sufficient  to  supply 
electrical  energy  to  all  the  mills,  hotels  and  small  industries; 
it  also  furnishes  to  the  houses  of  the  poorest  inhabitants 
of  the  town    not  only  power,  but  illumination. 

Toe  next  view  is  an  Irish  scene  of  tlie  Giant's  Causeway 
Electric  Railway  in  the  North  of  Ireiand.showingtwo  Alcott 
turbines  driving  dynamos  which  furnish  power  for  the 
motors  of  the  railway;  the  latter  is  eight  miles  long. 

I  find  nearly  200  electrical  power  stations  in  Switzerland 
operated  by  water-power,  and  it  would  be  too  tedious  to 
give  full  descripli:ns  of  each  one,  especially  so,  when  I  de- 
sire to  take  hurried  views  all  over  the  world. 

The  next  is  an  interior  view  of  an  office  in  London,  Eng. 
There  is  a  large  table  around  which  are  gathered  a  group 
of  men  anxiously  and  intently  engaged  in  examining  a 
large  diagram  of  machinery  and  outlines  of  watar  courses 
and  cataracts.  The  men  evidently  represent  a  syndicate 
of  English  capitalists  and  electrical  engineers. 

I  can  read  these  words  on  the  diagram:  "The  waste 
forces  of  nature;"  '"The  waterfalls  of  Wales  may  be  utilized 
in  London;"  'The  torrents  of  the  Highlands  may  work 
tramways  and  supply  power  and  light  in  Edinburg;"  "The 
wasted  horse-power  of  Niagara  may  light  up  New  Vork." 

The  next  picture  represents  a  hotel.  "The  Bernina"  at 
Samaden,  Switzerland.  It  is  lighted  by  electricity,  the 
power  being  supplied  by  a  waterfall  some  distance  away. 
As  the  power  is  not  required  during  the  day  for  illumina- 
tion, the  current  is  utilized  for  cooking  by  heating  German 
silver  resistance  coils.  The  cooking  operations  for  the 
hotel  are  all  satisfactorily  performed  by  this  method. 

I  will  say  that  it  is  a  well  known  fact  that  Switzerland  is 
disadvantageously  situated  as  a  manufacturing  country.  Al- 
though it  is  supplied  with  an  almost  unlimited  number  of 
the  finest  water-powers  in  the  world,  situated  upon  unfail- 
ing streams  fed  by  the  melting  of  Alpine  snows,  yet  these 
are  located  in  inaccessible  valleys  and  ravines  where 
economical  transportation  of  heavy  products  is  impossible. 
Railroad  lines  are  in  the  main  valleys  at  too  great  a  distance 
from  the  water-powers  to  render  them  of  much  value. 
Steam  power  is  expensive  as  there  are  no  coal  mines,  and 
the  coal  must  be  brought  many  hundred  miles  over  heavy 
grades.  This  is  so  costly  that  the  Swiss  manufacturers 
have  been  unable  to  compete  with  those  more  favorably 
situated  in  countries  in  closer  proximity  to  the  iron  and 
coal  districts.  Switzerland's  industries  heretofore  have  on 
this  account  been  confined  to  the  lighter  and  more  delicate 
varieties. 

"The  recent  introduction  of  methods  of  transporting 
and  distributing  power  by  electricity  is  rapidly  changing 
this  state  of  affairs,  and  in  a  few  years  Switzerland  will  be- 


come one  of  the  foremost  countries  of  Europe"  in  all  grades 
of  heavy  machinery. 

Even  on  the  "dark  continent"  the  electrical  energy  sheds 
its  ethereal  light.  At  the  Forbes  Reef  Gold  Mining  com- 
pany of  Transvaal,  South  Africa,  the  primal  source  of 
power  is  a  waterfall  three  miles  from  the  mine,  operating 
Pelton  water  wheels  coupled  direct  to  Edison  dynamos, 
each  dynamo  having  a  capacitv  of  67  horse-power. 

Over  200  horse-power  is  transmitted  a  distance  of  four 
miles  The  efficiency  of  the  entire  system  from  the  l^elton 
wheel  pulleys  to  the  mining  machine  at  the  distant  end  is 
over  70  per  cent.  That  is,  over  70  per  cent,  of  the  energy 
delivered  from  the  water  vv'heel  pulleys  at  the  power  station 
is  given  off  at  the  motor  pulleys  for  work.  The  Kimberly 
mines  are  also  lighted  and  worked  in  the  same  manner. 

Selecting  another  plate,  the  scene  is  changed  to  Oregon. 
We  have  a  splendid  view  of  the  falls  of  Willamette.  The 
energy  of  the  falls  of  Willamette,  is  converted  into 
electrical'energy  and  transmitted  a  distance  of  twelve  miles 
to  Portland.  The  city  is  lighted  ty  over  6,000  incandes- 
cent and  200  arc  lamps. 

A  view  in  South  America  shows  a  cataract  of  the  Jun- 
calillo  river,  having  a  fall  of  600  feet,  supplying  water 
through  steel  pipes  a  mile  to  Juncal  station,  where  it  sets  in 
motion  10  water  wheels  each  of  So  horse-power  connected 
to  dynamos,  the  energj'  of  which  is  used  in  driving  motors 
for  boring  through  the  Andes  mountains  to  provide  for  a 
new  railway  connecting  the  Argentine  Republic  with  Chili, 

Now  we  have  a  view  of  Coronado  Beach,  Cal..  where 
they  are  endeavoring  to  utilize  the  rotatry  motion  of  tte 
earth  by  converting  the  waves  of  the  ocean  into  the  motive 
power.  The  energy  is  transmitted  through  a  cable,  and 
experiments  have  demonstrated  the  entire  practicability  of 
tbe  scheme. 

Tbis  is  a  tunnel  16  feet  by  12  feet  and  2  1-2  miles  long 
cut  through  the  mountain  from  Feather  River  to  Big  Bend, 
Tunnel  Camp,  Butte  county,  California.  A  permanent 
dam  built  across  the  river  just  below  the  head  of  the  tunnel 
diverts  the  whole  stream  into  the  tunnel,  and  a  canal  two 
miles  long,  extending  from  the  other  end  of  the  tunnel, 
gives  a  fall  of  300  feet,  turning  powerful  Pelton  wattr 
wheels  driving  Edison  dynamos.  The  working  eUclric 
motore  force  is  1000  volts;  the  conductors  are  doub'e 
metallic,  and  extend  eighteen  miles,  delivering  electrical 
energy  at  fourteen  points  in  the  circuit,  where  power  is 
required  for  winding,  pumping,  etc.  From  ten  to  twenty 
Sprague  motors  varying  from  5  to  50  horse- power  axe 
worked  by  branch  conductors  from  these  various  stations; 
the  potentials  varying  at  the  motors  are  from  500  to  700 
volts. 

Steam  in  the  Nevada  mountains  is  expensive  on  account 
of  the  scarcity  of  fuel;  water  is  also  an  expensive  com- 
modity, as  in  this  case  we  set  that  it  is  brought  from  the 
summit  of  the  Sierras,  in  pipes,  a  distance  of  thirty  miles 
to  the  Comstock  mines. 

The  Sutro  tunnel  at  this  place  affords  an  outlet  for  this 
water  1,700  feet  below  the  surface  of  the  earth. 

Six  Pelton  water  wheels  are  used  for  running  the  dyna- 
mos in  a  rocky  chamber  in  the  tunnel.  From  the  dynamo 
room,  wires  are  carried  up  to  the  mctor  room  at  the  top  of 
the  shaft,  there  being  a  mile  in  each  circuit. 

The  water  wheels  attached  to  the  dynamos  are  40  inches 
in  diameter  and  run  at  900  revolutions.  They  are  made  of 
phosphor-bronze  in  order  to  stand  the  enormous  speed  tl  e 
velocity  of  the  water  would  give  them,  when  running  with- 
out load,  which  would  be  iGoo  revolutions,  giving  tie 
periphery  of  the  wheel  a  speed  of  18,864  f^^t,  or  more  than 
3  1-2  miles  a  minute,  the  water  flowing  from  the  nozzle  at  a 
volicity  of  19,260  feet  a  minute. 

In  a  thriving  town  of  7.000  inhabitants,  Aspen,  Colo., 
eight  Pelton  water-wheels  running  1,000  revolutions,  under 
a  head  of  S20  feet,  with  a  maximum  capacity  of  175  horse- 
power each,  aggregating  some  1,400  horse  power  revohe 
the  armatures  of  as  many  dynamos,  furnishing  the  current 
for  120  arc  lights  of  2,000  c.  p.  each  and  2,000  16  c.  p. 
incandescent  lights.  These  lights  are  distributed  over  an 
area  of  over  four  square  miles,  and  are  used  for  lighting 
the  streets  of  the  town,  hotels,  stores  and  residences. 

Greenwood  Springs  is  also  in  a  blaze  of  electric  light. 
Mills,  pumps,  hoists  and  tramways  are  successfully  run 
miles  away  from  the  power  station.  During  the  winter 
months  the  Pelton  wheels,  though  incased  in  ice  for  weeks 
together,  keep  spinning  away  without  cessation. 

In  Japan  there  are  five  water  wheels,  having  a  capacity 
of  nearly  600  horse-power,  running  dynamos;  the  electrical 
energy  being  transmitted  to  the  city  of  Kioto,  for  general 
manufacturing  purposes.  The  water  is  conveyed  to  the 
wheels  through  2,000  feet  of  sheet  iron  pipes  and  the  sup- 
ply is  obtained  from  the  Kioto-Fu  Che  canal. 

California  and  the  whole  Pacific  region  show  the  progress 
already  made  in  the  transmission  of  electrical  energy  by 
means  of  water  power.  Transmission  of  electrical  power 
with  them  is  no  longer  an  experiment  but  an  established 
fact.  Every  waterfall  is  a  mine  of  wealth,  and  is  fast  being 
converted  into  gold. 

Away  up  on  the  top  of  the  mountains  nestled  in  among 
the  clouds,  2,000  feet  above  Red  Cliff,  in  the  very  heart  of 
Eagle  River  canyon,  is  the  town  of  Gilman.  more  than 
1 1,000  feet  above  the  sea  level.  Looking  across  from  Gil- 
man  on  the  other  side  of  the  great  canyon,  there  is  a  moun- 
tain stream  called  Fall  River,  rising  in  the  mountain  of 
the  Holy  Cross,  and  I  can  almost  hear  its  roar  as  it 
crashes  and  tumbles  down  and  over  the  rocks  and  enters 
the  Eagle  river  at  the  bottom  of  the  canyon.  This  water  is 
brought  by  a  pipe  line  into  the  mines  and  the  fall  is  equal 
to  500  feet  perpendicular,  and  its  energy  drives  the  dyna- 
mos, the  electrical  energy  being  conveyed  to  all  parts  of 
the  richest  mines  of  gold  and  silver  in  Colorado. 

The  Penobscot  river,  the  largest  in  Maine,  draining  over 
7,400  square  miles,  falls  over  90  feet,  giving  several  of  the 
finest  water  powers  in  the  world. 

At  a  place  called  Veazic,  which  is  situated  four  miles 
above  Bangor,  there  is  an  electrical  plant  in  the  course  of 
construction,  which,  when  completed,  will  be  one  of  the 
largest  in  the  world. 

h'ifteen  water  wheels  of    150   horse  )iower  each    will  be 
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placed  in  this  plant,  so  arranged  as  to  run  separatly  or  in 
groups.     Six  of  the  wheels  are  already  in  operation. 

The  plant  will  supply  lights  and  power  for  the  cities  of 
Bangor  and  Brewer.  The  water  power  at  Veazie  is  im- 
mense; the  flow  of  the  river  at  this  point  at  low  water  is 
146,000  cubic  feet  per  minute,  affording  2,500  horse- power 
with  a  nine  foot  head. 

On  the  Salmon  Falls  river,  the  division  line  of  the  state  of 
Maine  and  New  Hampshire,  light  and  power  are  not 
only  famished  to  Dover  but  to  several  distant  towns. 
Power  is  also  famished  to  a  street  railway  seven  miles  in 
length.  The  water-wheel  has  a  capacity  of  500  horse- 
power. 

Extensive  preparations  are  being  made  to  utilize  the 
waters  of  Lake  Superior  which  fall  at  the  Sault,  about  30 
feet,  to  the  level  of  Lake  Huron. 

The  water  power  at  Sault  Ste  Marie  is  estimated  at 
having  a  velocity  and  volume  of  122,000  feet  per  second, 
equivalent  to  236,000  horse  power.  A  tail  race  five  miles 
long  on  the  Canadian  side  and  a  canal  five  miles  long  on 
the  American  side  are  to  be  constructed.  The  canals  will 
beeach  1,000  feet  wide,  the  widest  in  the  world.  Blast 
furnaces,  ship  yards,  paper  mills,  pulp  mills,  flour  mills 
and  other  industries  will  all  be  furnished. 

There  is  no  reason  even  in  the  present  state  of  hydraulic 
and  electrical  engineering,  why  the  tidal  stream  of  the 
East  river  between  New  York  and  Brooklyn  cannot  now 
be  made  available  for  transforming  it  into  electrical  cnerg)', 
for  distribution  to  a'l  parts  of  New  York,  Brooklyn  and 
Jersey  City. 

Upon  the  beautiful  Spokane   river  is  Spokane   Falls, 
now  one  of  the  prominent  cities  of  the  West. 

In  i335  when  the  present  city  was  a  mere  town  of  a  few 
thousand  inhabitants  there  was  a  little  wooden  shed  erected 
in  which  there  was  placed  an  electrical  plant,  capab  e  of 
furnishing  electrical  energy  for  twelve  arc  lights  and  less 
than  ihiee  hundred  incandescents.  One  water-wheel  fur- 
nished the  power  to  mn  the  dynamo  and  rhe  whole  affair 
had,  up  to  ashort  t'me  ago.  a  varied  and  checkered  career. 

No.v  consider  the  contrast.  The  power  in  Spokane 
Falls  compared  with  the  water-power  so  far  developed  in  any 
cou'  t  y,  is  the  peer  of  them  all.  As  the  development  pro- 
ceeds and  its  immense  force  is  made  fully  available,  its 
fioancial  value  will  be  stupendous.  To  replace  the  power 
by  steam,  would  necessitate  the  outlay  of  $!0,coo  per 
day  for  fuel  alone.  An  idea  of  its  actual  money  value 
may  be  obtained,  when  it  is  stated  that  the  cost  of  produc- 
ing one  horse-power  per  year  by  steam  is  §50,  and  the 
lowest  total  power  available  at  Spokane  Falls  is  30,000, 
the  amount  of  wealth  annually  added  to  that  city  on  the 
basis  of  $50  a  hcrse-power  per  jear  would  be  ^1,500,000. 

The  power  station  now  seen  at  the  same  place  where  the 
little  wooden  shed  stood  in  1S85  is  one  of  the  greatest  in 
the  world. 

The  experiment  of  transmitting  three  hundred  horse- 
power electrically  from  Lauffan  on  the  Neckar  to  the  Frank- 
fort exhibition,  a  distance  of  one  hundred  miles,  will  be 
tried  the  commg  summer. 

The  result  of  preliminary  experiments  already  made,  in- 
dicates that  the  proposed  transmission  will  be  a  complete 
success. 

I  have  seen  an  electric  arc  light  produced  in  Buffalo,  the 
energy  for  which  was  supplied  at  a  point  beyond  Syracuse, 
N.  Y  ,  over  a  No.  S  galvanized  iron  wire,  a  distance  of 
over  a  hundred  and  fifty  miles. 

The  Bmsh  Electric  Light  &  Power  company  furnish  light 
not  only  for  Niagara  Falls  but  for  Suspension  Bridge. 
The  wires  of  the  company  also  cross  the  river  into  Canada 
and  light  Niagara  Falls,  Ontario,  making  a  circut  of  sev- 
eral miles  along  the  bank  of  the  river  on  each  side. 

The  idea  of  the  tunnel  at  Niagara  Falls  originated  with 
the  laie  Thomas  Evershed. 

The  tunnel  or  tail  race  is  to  extend  from  the  surface  of 
the  water  level  below  the  Falls  to  a  point  on  the  Niagara 
river  above  the  Falls.  It  is  to  be  conntcied  with  the  river 
by  means  of  short  surface  canals,  wheel  pits  and  cross  tun- 
nels. The  power  expected  to  be  produced  by  the  capacity 
of  the  tunnel  will  be  equal  to  the  water-powerof  Lawrence 
Lowell,  Holyoke,  Turners  Falls,  Manchester,  Bellows' 
Falls,  Lewiston,  Me.,  Oswego,  Paieison,  Augusta,  Ga,, 
Minneapolis,  Rochester  and  Lockport  combined. 

The  tunntl  is  to  be  of  horse  shoe  shape,  having  a 
capacity  equal  to  a  circle  of  twenty-five  feet  in  diameter, 
extending  through  the  solid  rock  from  the  water  level  below 
the  Falls  to  the  upper  river  above  the  cataract,  a  distance 
of  one  mile.  From  this  point  the  tunnel  is  to  continue 
parallel  with  the  shore  of  the  river  one  and  a  half  miles, 
at  an  average  depth  of  160  feet  below  ground  and  about 
400  feet  from  the  liver,  with  which  it  is  to  be  connected  by 
means  of  surface  conduits,  througl  which  the  water  from 
the  river  enters,  and  is  drawn  through  the  shafts  and  wheel 
pits  into  the  great  tunnel  below.  The  plans  adopted 
provide  for  the  development  120,000  horse  power. 

The  project  for  the  electrical  utilization  of  the  Cana- 
dian Falls  is  well  under  way. 

The  Pelton  Water  Wheel  company  at  San  Francisco. 
Cal.,  has  sent  to  the  Niagara  Falls  commission  at  I^n 
don,  England,  an  estimate  of  the  wheels  and  appurtenances 
for  one  block  of  twenty  thousand  horse-power.  For  an 
electric  section,  four  wheels  to  develop  3, 000  horse-power; 
for  a  compressed  air  section,  one  wheel  of  4,000  horse 
power,  and  for  the  hydraulic  or  pumping  section  two 
wheels  of  4,000  horse-power. 


CORRESPONDENCE. 


Speaking  of  electrical  hardware,  fron  Age  says  that  the 
hardware  merchant  should  familiarize  himself  with  this 
branch  of  the  business  and  consider  the  advisability  of 
canying  an  assortment  of  leading  goods  of  this  description 
in  slock.  "Although  the  assortment  of  electrical  goods  in 
the  hardware  line  is  already  large,"  it  says,  "the  limit  has 
not  been  by  any  means  reached  in  the  applications  which 
will  be  made  of  electricity  in  this  field,  and  the  progressive 
merchant  in  each  town,  who  carries  even  a  limited  stock  of 
electrical  supplies,  will  be  the  one  sought  by  the  manufact- 
urers to  introduce  new  goods  in  this  line  as  they  are  pu.. 
upon  the  market." 


New  York  Notes. 

New  York,  April  4. — The  report  that  the  Rapid  Transit 
commission  had  come  to  a  decision  on  the  important  ques- 
tion that  it  has  under  consideration  proves  to  be  unfounded. 
President  Steinway  says  that  the  commission  has  made  no 
decision.  "At  present."  he  is  reported  as  saying,  "we 
are  trying  to  ascertain  whether  electricity  will  not  carry 
20,000  passengers  an  hour  and  shall  examine  many  promi- 
nent electricians  upon  the  possibilities  of  this  force.  The 
commission  has  narrowed  its  attention  to  seven  or  eight 
plans  and  will  announce  a  decision  in  about  eight  weeks." 
In  the  meantime  people  are  clamoring  for  immediate  re 
Ucf  and  an  additional  track  for  the  elevated  railway  at 
Batterj-  Park  would  afford  a  means  to  that  end.  The  bill 
permitting  the  extension  of  rapid  transit  facilities  by  leasing 
a  s  rip  of  Bitter)'  Park  for  the  elevated  railway  seems  to 
have  been  hastily  considered  by  the  assembly  committee 
on  cities.  The  decision  of  the  committee  to  report  adverse- 
ly is  vigorously  attacked  by  the  many  advocates  of  the  bill 
who  had  been  promised  an  opportunity  to  be  heard  in  its 
behalf. 

The  raid  on  the  poles  and  wires  has  continued  during  the 
Aeek.  At  the  meeting  of  the  Board  of  Electrical  Control 
last  Tuesday  the  charge  that  Chief  Engineer  Kearney  had 
favored  certain  electric  companies  was  considered,  but  the 
withdrawal  of  the  complaint  made  by  William  H.  Kelly  of 
I  he  East  River  Electric  I-ight  company  made  rather  a  tame 
meeting.  The  order  of  last  December,  which  requited 
electric  light  companies  to  remove  all  wires  from  Eighth 
and  Fifty-ninth  streets,  was  revoked  so  as  to  give  the  com* 
panics  more  time.  The  United  States  and  the  Brush  com 
panics  are  taking  down  some  of  their  poles,  but  the  Bureau 
of  Incumbrances  is  making  haste  to  assist,  and  the  conse- 
quence is  that  the  lower  part  of  the  city  is  nearly  freed 
Expert  Wheeler  was  censured  by  the  mayor  because  the 
list  of  housetop  wires  was  not  forthcoming,  and  thus  the 
electrical  farce  continues. 

The  Board  of  Railroad  Commissioners  will  give  a  hear 
ing  on  April  3th  to  the  application  of  the  Coney  Island  and 
Brooklyn  Railway  company  asking  for  permission  for  a 
change  of  motive  power  from  animals  to  electricity,  over 
and  along  Coney  Island  avenue  in  Flatbush  and  in  Fifteenth 
street  and  Ninth  avenue  in  Brooklyn. 

The  grand  jurj'  has  found  an  indictment  for  misdemeanor 
against  the  twelve  officers  and  directors  of  the  New  Haven 
railroad  company,  who  are  held  responsible  for  the  collision 
in  the  Fourth  avenue  tunnel.  The  following  presentment 
was  handed  the  judge:  "The  grand  jury  has  been  made  sat- 
isfied that  the  present  system  of  signaling  in  the  Grand  Cen- 
tral tunnel  of  the  Harlem  Railroad  is  inadequate.  A  part  of 
this  inadequacy  is  due  to  conditions  of  fog  and  smoke, 
which  serve  to  obscure  the  signal  lights.  Some  efficient 
s}stem  of  audible  signaling  ought  therefore  to  be  added — 
some  connection  with  the  danger  signal,  which,  in  contact 
with  the  locomotive,  should  sound  an  alarm  within  the  lo- 
comotive cab,  as  an  unmistakable  notification  to  the  engineer 
that  the  danger  signal  is  set  agairst  him.  We  further  rec- 
ommend that  the  State  Railroad  Commissioners  be  imme- 
diately empowered  and  directed  by  the  legislature  to  rec- 
ommend and  require  such  further  improvements  and  means 
to  public  safety  throughout  this  entire  tunnel  system  as  can 
be  skillfully  devised." 

The  investigation  of  the  State  Railroad  Commissioners 
into  the  disaster  resulted  in  a  confirmation  of  the  opinion 
of  Mr  Depew.  who  claims  that  the  lighting  of  the  tunnel 
by  electricity  would  tend  10  render  signal  lights  less  visible. 
The  New  York  Central's  President  says:  "I  have 
received  since  the  late  accident  about  300  plans 
for  lighting  and  ventilating  the  tunnel  and  changing 
the  signals.  The  writer  in  each  case  guarantees  the 
absolute  success  of  his  suggestion.  The  difficulty,  so 
far  as  we  are  concerned,  is  that  299  unite  in  declaring  each 
of  the  other  men's  plans  absurd.  In  other  words,  each  in- 
ventor praises  his  own  plan  as  against  ail  the  others,  but 
unites  with  all  the  others  as  against  any  other  fellow's 
plan." 

A  leading  exponent  of  the  genus  crank  has  caused  some 
amusement  by  writing  to  the  Sun  to  say  that,  in  his  judg- 
ment, "Electric  microbes  killed  Gen.  Sherman,  killed  Gov. 
Robinson,  killed  Lawrence  Barrett,  killed  Dr.  Crosby,  and 
are  to  day  killing  thousands  in  our  cities  and  towns 
throughout  the  land." 

A  son  of  C.  W.  Johnson  of  Passaic  City,  N.  J.,  started 
out  on  Thursday  with  his  horse  and  truck.  The  horse 
stepped  on  a  telephone  wire  and  dropped  to  the  ground 
instantly.  The  telephone  wire  had  crossed  the  overhead 
wire  of  the  Passaic  &  Clifton  Electric  railroad.  The  cur- 
rent passed  through  the  iron  part  of  ihe  wagon,  ard 
caused  the  lad  to  fall  to  the  ground  also. 

W.  H.  T. 


Kansas  City,  Mo. 

Kaxsas  City,  Mo.,  April  4- -Judge  Slover  heard  the 
affidavits  and  arguments  in  the  injunction  case  of  the  Kan- 
sas City  Electric  Light  company  on  Tuesday  and  Wednes- 
day in  his  chambers.  He  took  the  case  under  advisement. 
In  August,  1S89,  tlie  American  company,  having  the 
necessary  permit  and  franchise,  dug  the  holes  for  a  line  of 
poles  along  Santa  Fe  street  from  Tenth  street  to  Union 
avenue.  The  Kansas  City  company  put  up  a  line  of  poles 
on  the  same  part  of  Santa  Fe  street  on  the  same  side.  One 
Sunday  last  January  the  American  company  hastily  erected 
its  poles.  The  next  day  the  Kansas  City  company 
chopped  down  several  of  the  newly  erected  poles.  The 
board  of  public  works  then  became  interested  in  the  matter, 
and  decided  that  it  would  leave  the  street  more  roomy  to 
have  both  sets  of  electric  light  wires  on  the  same  poles. 
It  ordered  the  Americjn  to  erect  a  new  line  of  fifty- five- 
fuot  poles,  placing  on  them  sufficient  cross  bars  below  those 
occupied  by  the  American  for  the  Kansas  City  to  put  its 
wires  on.  The  Kansas  City  company  immediately 
appealed  to  the  circuit  court  for  an  injunction  restraining 
the  American  from  obeying  the  order  of  the  board.  On 
the  at-gument  before  the  judge  affidavits  were  read  and  oral 
<.tatements  made  by  electricians  from  New  York,  Phila- 
delphia, St.  Louis,  Omaha  and  Kansas  City,  givicg  vary- 
ing opinions  as  to  the  danger  of  stringing  two  sets  of  wires 
on  one  line  of  poles. 

The  directors  of  the  Western  Electric  Storage  Battery 
company  held  their  first  meeting  this  week  for  the  purpose 
of  organization.  V.  J.  Love  of  Kansas  City,  Kansas,  was 
elected  president.  Thos.  F.  Clohesey  secretary,  and  A.  A. 
Lovelace    treasurer. 

The  electric  light  plant  which  will  be  placed  in  tEe 
basement  of  the  new  city  haP,  will  cost  about  $15,000,  and 
will  supply  about  300  incandescent  lights  in  the  buildicg 
and  the  market  house,  and  125  arc  lights  for  lighting 
the  entire  north  end  of  the  town  and  around  the  bluff 
to  the  Union  depot.  The  new  terrace  park  along  the  bluff 
will  also  be  lighted  from  this  plant  as  well  as  the  Grand 
avenue  depot  property,  the  Martin  depot  and  the  Winner 
depot  and  yards.  Gradually  the  plant  will  be  enlarged 
and  finally  half  of  the  city  will  be  lighted  by  electricity 
generated  in  the  city  hall. 

T.  J.  Enright  of  the  Thayer-Enright  Street  Railway 
company  appeared  before  the  Kansas  City,  Ksnsas,  city 
council  this  week  for  the  purpose  of  getting  an  extension 
of  time  for  completing  the  road  from  the  Quindaro  boule- 
vard down  Seventh  street,  over  the  viaduct  and  through 
.Vrmourdale. 

A.  B.  Richards  has  succeeded  F.  K.  Holslnger  as  man 
ager  of  the  Postal  Telegraph  company's  Kansas  City  office, 
and  E.  A.  Quick,  cashier,  has  succeeded  Mrs.  L.  C.  Mc- 
Killop,  resigned.  E.  F.  Rommell  succeeds  Mr.  Richards 
as  chief  operator.  Edward  Shales  of  Chicago,  the  com- 
pany's inspector,  who  has  been  here  for  about  two  weeks 
arranging  matters,  will  return  to  Chicago.  Ex-Manager 
lloisinger,  It  is  stated,  will  go  east. 

A  bill  has  been  introduced  in  the  Kansas  legislature 
providing  that  Kansas  City,  Kan.,  may  acquire  control  of 
its  own  electric  light  plant,  and  may  supply  itself  and  its 
citizens  with  the  means  of  lighting.  The  bill  grants  to  the 
mayor  and  council  of  any  city  of  the  lirst-class  power  by 
ordinance  or  resolution,  to  construct,  maintain  and  oper- 
ate electrical  or  other  works  for  the  ourpose  of  lighting 
the  streets,  and  furnishing  light  to  the  inhabitants. 

The  decision  in  the  case  of  J.  W.  Montgomery  against 
ihe  Western  Union  Telegraph  company,  which  has  been 
argued  before  the  court  of  appeals,  will  determine  the  na- 
ture of  a  private  dispatch. 

The  grand  circuit  of  the  Electric  Fraternal  Benefit  asso- 
ciation has  been  incorporated  The  otlicers  and  incorpo- 
rators are  William  S.  Brener,  president;  E.  D.  Moore, 
secretary;  A.  O.  T.  Pennington,  treasurer;  P.  C.  Palmer, 
medical  director;  \Vm.  H.  Woodring,  H  arry  Mordau  and 
J.  S.  Crergan.  P. 

Milwaukee^   Wis. 

Milwaukee,  April  4.— The  West  Side  Railroad  com- 
pany, Milwaukee's  pioneer  electric  line,  has  mortgaged  its 
property  to  secure  the  payment  of  $r, 000,000  of  new 
bonds. 

The  common  council  has  ordered  to  a  third  reading  the 
ordinance  requiring  the  Milwaukee  Street  Railway  com- 
pany, which  is  about  to  equip  its  lines  for  electric  motive 
power,  to  use  the  center-pole  system.  H.  C.  Payne,  who 
appeared  before  the  railroad  committee  on  behalf  of  the 
company,  stated  that  his  company  was  willing  to  adopt  the 
proposed  system  and  was  anxious  to  have  the  matter  de- 
cided as  soon  as  possible,  in  order  to  allow  it  to  go  ahead 
with  the  work  of  construction.  An  ordinance  making  a 
similar  requirement  of  the  Milwaukee  &  Whitcfish  Bay 
Railway  company  has  been   introduced    in   the   common 
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council.  There  is  some  opposition  to  the  system,  as  people 
fear  that  poles  in  the  center  of  the  street  will  prove  dan- 
gerous, especially  in  the  case  of  runaways. 

Judge  Gilson  of  the  Superior  court  has  taken  the  petition 
of  F.  E.  Hinkley  of  Chicago,  for  the  appointment  of  a 
receiver  for  the  Milwaukee  Electric  Railway  company, 
under  advisement.  During  the  argument  it  was  claimed 
on  behalf  of  Pfister  that  the  fact  that  Hinkley  himself  in- 
duced him  to  loan  the  company  $125,000  and  take  bonds 
as  security  nullifies  the  claim  that  the  bonds  were  illegally 
issued.  Another  allegation  was  that  the  sum  of  ^115. oco 
paid  into  the  company's  treasury  by  Hinkley  was  not  a 
loan,  but  a  part  payment  on  his  stock.  It  was  further 
averred  that  the  road,  instead  of  being  insolvent,  is  pa  ing 
$10,000  a  month  over  and  above  its  operating  expenses. 

In  his  annual  report  Superintendent  Kleinsteuber  of  the 
Police  Alarm  Telegraph  states  that  his  department  now  has 
in  operation  14S  telephones,  132  patrol  boxes,  6  private 
boxes,  339  batteries  and  117)4  miles  of  wire.  During  the 
year  two  signal  and  two  alarm  circuits  were  built,  len  new 
patrol  boxes  located  and  eighty  palrol  boxes  changed  to 
avoid  induction  from  high  tension  currents.  The  patrol 
service  responded  to  3,724  alarms. 

The  Milwaukee  Electric  Light  &  Power  company  has 
commenced  business.  It  is  supplying  both  arc  and  incan- 
descent lights. 

The  Edison  Electric  Light  company's  fine  new  building 
on  River  street  is  about  completed.  The  company,  how- 
ever, has  experienced  another  delay  in  ^commencing  opera- 
t:ons.  The  plant  will  not  be  ready  for  operation  for  sev- 
eral weeks  yet.  The  boilers  are  being  placed  in  position, 
bat  the  dynamos  and  other  machinery  have  not  arrived 
yet.  C. 

Pittsburg,  Pa. 

Pittsburg,  Pa.,  April  4. — A  company  has  been  organ- 
ized in  this  city  for  the  purpose  of  introducing  the  Shaver 
telephone  with  the  intention  of  competing  with  the  Bell 
Telephone  company  to  some  extent.  The  company  will 
ask  for  a  charter  under  the  name  of  the  West  Penn  Shaver 
Telephone  company. 

The  Shaver  telephone  is  a' so  known  as  the  molecu'ar 
telephone.  In  appearance  it  resembles  the  Bell  instrument 
very  much,  except  the  transmitter,  which  is  considerably 
larger.  It  can  only  be  used  for  short  distances,  two  miles 
being  about  the  limit  of  its  carrying  capacity  A  peculiarity 
of  this  machine  is  that  it  is  not  necessary  to  stand  close 
to  the  telephone,  if  one  wants  to  speak  through  it.  A 
person  sitting  in  the  center  of  a  room  can  hear  as  dis- 
tinctly as  if  he  had  his  ear  against  the. 

The  promoters  say  that  their  telephone  will  be  most  use- 
ful for  mills  and  other  large  manufacturing  establishments. 
The  Shaver  telephone  is  now  used  by  the  government  at 
Willets  Point.     The  instrument  is  not  an  electrical  device. 

E.  H.  H. 


Cincinnati,  O. 

Cincinnati,  O.,  April  4. — The  Main  Street  Electric 
Railway  company  has  mortgaged  its  line,  with  all  ma- 
chinery and  appurtenances,  for  $150,000  to  the  Columbia 
Fireman's  &  Trust  company  of  Louisville,  Ky.  The  loan 
is  for  the  purpose  of  extending  the  road  and  making 
needed  improvements. 

The  Star  Electric  company,  recently  burned  out,  has 
rebuilt  its  shops  on  the  old  site,  21S  West  Second  street, 
and  is  ready  for  business. 

The  South  Covington  &  Cincinnati  Electric  railway, 
equipped  with  the  Short  double  trolley  system,  has  aban- 
doned the  sliding  contact  trolley,  which  it  had  been  using 
since  the  road  was  started,  and  is  now  using  the  ordinary 
trolley  wheels. 

The  Edison  General  Electric  company,  which  has  a  cap- 
ital of  $1,000,000,  has  commenced  work  on  its  station, 
which  is  to  be  a  handsome  nine  story  structure  entirely  of 
brick  and  iron  and  located  on  the  north  side  of  Eighth 
street  just  east  of  Plum.  The  company  expects  to  be  in 
operation  within  four  months. 

The  first  electric  welding  apparatus  introduced  in  this 
city  has  only  recently  been  installed  in  the  works  of  the 
Blymycr  Ice  Machine  company  on  West  Eighth  street. 
It  is  of  the  alternating  type,  Thomson-Houston  make,  and 
is  doing  remarkably  well.  In  making  11,562  welds  but  33 
were  defective  and  required  going  over.  All  these  joints 
were  of  piping  and  most  of  the  33  defeclive  ones  were 
caused  by  the  inpcrfcct  defective  longitudinal  lap  welding 
of   the  pipe  itself.  G. 

The  Mt.  Adams  iS:  Eden  Park  Railroad  company  have 
just  contracted  for  the  iron  poles  to  be  used  in  equiping 
its  road.  The  Thomson-Houston  double  trolley  system 
will  be  used.  The  Walton  Architectural  Iron  company  of 
this  city,  and  the  Walworth  Manufacturing  company  of 
Pittsburg  were  the  fortunate  bidders. 


The  National  Galvanic  Battery  company  has  discon- 
tinued operations. 

The  Queen  City  Electric  company,  which  manu- 
factures electric  motors  and  dynamos  and  also  operates 
one  of  the  most  successful  incandescent  lighting  and 
power  stations  in  this  city,  had  its  oiigin  in  the  Silvey 
Electric  Light  &  Motor  company,  which  was  organized 
in  1S86.  In  18SS  the  Silvey  company  was  reorganized 
under  the  name  of  the  Queen  City  Electric  company 
and  with  increased  capital  commenced  operating  an 
electric  lighting  and  power  station  in  connection  with  their 
manufacturing  business.  They  have  made  several  addi- 
tions and  now  they  have  one  of  the  best  equipped  plants  in 
this  city.  Their  shops  and  offices  are  on  the  first  floor  of 
the  Murdock  building  50-58  Longworth  street,  this  city, 
and  their  station  occupies  the  entire  basement  space  under 
iheir  shops,  all  being  in  charge  of  L.  W.  Davis,  superin- 
tendent. They  employ  S  j  men  in  the  several  departments. 
At  present  their  station  is  equipped  with  four  Lane  & 
Bodley  tubular  boilers  of  a  combined  capacity  of  Soo-horse 
power,  one  2:0  horse  power  Lane  &  Bodley  Corliss  engine, 
one  125-horse  power  and  two  200-horse  power  Ball  auto- 
matic cut-off  high  speed  engines,  Laidlaw  <S;  Dunn  pumps 
and  Iloppes  heater.  The  dynamos  are  of  their  own 
make  and  consist  of  twelve  5000  light  110  volt  generators 
for  lighting  circuits  and  one  220  volt  and  one  440  volt  gen- 
erator furnishing  a  maximum  of  300-horse  powtr  for  their 
motor  circuits.  Their  wires  are  all  overhead  at  present  but 
an  ordinance  granting  them  the  use  of  the  streets  and 
alleyways  of  the  city  for  the  laying  of  their  underground 
system  is  now  under  consideration  by  the  Board  of  Public 
Improvements.  Their  system  is  somewhat  similar  to  that 
of  the  Edison  company,  except  that  they  do  not  use  the  three 
wire  system,  using  two  10  inch  cast  iron  pipe  lines,  one 
for  positive  and  one  for  negative  wire,  with  manholes  at 
the  intersecting  streets  and  alleyways.  They  have  secured 
the  site  for  another  station  on  Patterson  street  near  the  gov- 
ernment building  and  are  at  present  contracting  for  the  nec- 
essary machinery  and  by  the  first  of  May  expect  to  have  it 
in  operation.  They  use  the  Sawyer-Mann  and  Packard 
lamps  in  the  station  work. 

The  Central  Thomson  Houston  company  has  moved 
its  offices  and  supply  house  and  taken  the  entire  building 
formerly  occupied  by  the  Novelty  Electro  Supply  company. 

The  Western  Electric  company  of  Chicago  has  Justin 
stalled  a  lighting  plant  in  the  establishment  of  the  Frey 
Printing  company  of  this  city,  consisting  of  one  40-light 
arc  and  one  200-light  incandescent  machine  with  all  nec- 
essary apparatus. 

Campbell  Scott,  late  of  Louisville,  Ky.,  is  now  in 
charge  of  the  United  Edison  Manufacturing  company's 
business  in  this  city  with  offices  and  supply  rooms  in  the 
Smith  building,  220  Walnut  street.  G. 


Indianapolis,  Ind. 


IxDiANAPOLls,  April  4. — Electrician  Hickley  of  the 
Citizens'  Street  Railway  company  has  made  a  valuable  im- 
provement in  the  motors  of  the  storage  battery  cars  on 
Irvington  line.  The  addition  of  this  contrivance  increases 
the  speed.  The  cars  are  running  nicely  now,  making  regu- 
lar trips  and  giving  satisfaction. 

The' city  light  question  is  still  unsettled.  The  repre- 
sentatives of  the  Brush  company  have  been  before  the 
Board  of  Public  Works  this  week  endeavoring  to  agree 
upon  prices  for  present  lighting.  Since  the  contract  expired 
some  weeks  ago  the  Brush  company  has,  through  an  ar- 
rangement with  the  old  council  committee  on  lighting,  con- 
tinued to  furnish  light  but  with  no  agreement  as  to  price.  So 
far  no  agreement  has  been  reached ;  the  company  seems  dis- 
posed to  be  fair.  The  future  lighting  contract  will  cut  some- 
thing of  a  figure  in  settling  the  present  price.  Frank  Winder 
of  the  Western  Electric  company  has  also  been  before  the 
board  urging  them  for  an  early  decision  on  his  proposition 
to  light  the  city;  also  to  furnish  a  plant  to  the  city  to  do  its 
own  lighting,  for  $300,000  to  be  paid  in  semi-annual  in- 
stallments of  ^35,000  each.  The  board  is  not  yet  ready  to 
make  a  contract. 

Since  the  legislature  passed  the  suburban  street  railroad 
bill,  new  street  railroad  lines  are  appearing  everywhere. 

A  petition  was  presented  at  meeting  of  trustees  of  West 
Indianapolis  Monday  night  asking  for  right  of  way  through 
that  suburb  for  the  Plainfield,  Fairview  &  Indianapolis 
Electric  suburban  line.  Hearing  was  postponed,  as  the 
company  was  not  incorporated. 

The  Greenwood  ^S:  Indianapolis  suburban  line  have  de- 
cided on  an  overhead  system  of  electric  motors  but  so  far 
have  not  secured  right-of-way  into  city. 

The  Broad  Ripple  electric  line  has  decided  on  an  over- 
head system  and  has  asked  the  Board  of  Public  Works  for 
a  route  through  streets  into  the  central  part  of  the  city. 
The  company  has  had  several  conferences  with  the  Citizens' 


company  trying  to  agree  on  a  basis  for  rental,  etc  ,  for  use 
of  tracks  inside  the  city  limits,  but  without  success. 

If  half  the  lines  are  built  that  are  tslked  of.  Indianapolis 
will  be  well  supplied  with  rapid  transit  to  suburbs. 

M. 

Denver,  Colo. 

Denver,  Colo.,  April  4.— Street  railway  construction 
for  the  year  1S91  is  already  well  under  way  in  this  city,  and 
lively  times  are  ahead  between  the  rival  companies.  The 
Denver  and  Suburban  company,  which  has  done  most  of  its 
work  on  paper  for  the  past  six  months  or  more,  has  begun 
laying  track  on  the  north  and  west  sides,  and  on  Wednesday 
night  stole  a  march  on  rival  companies  by  laying  a  crossln*^ 
over  the  Denver  Tramway  company's  line  at  Fifteenth  and 
Champo  streets.  The  Tramway  company  promptly  ap- 
pealed to  the  courts  and  secured  an  injunction  against  further 
proceedings  of  that  character,  but  the  crossing  was  laid  and 
the  Suburban  had  secured  what  it  had  to  have  or  retire  from 
business,  an  entrance  into  the  business  portion  of  the  ciiy. 
The  Suburban  has  one  hundred  men  and  seventy-five  teams 
at  work  and  expects  to  have  cars  running  within  ninety 
days.  The  rolling  stock  is  being  turned  out  at  Pullman 
and  the  rails  are  e.xpected  within  a  few  days.  The  eleclric 
plant  will  be  built  on  the  west  side  of  the  Platte  on  land 
donated  for  that  purpose  by  the  owners  of  Fairview  addi- 
tions. 

The  University  Park  electric  line  recently  purchased  by 
the  Tramway  company  will  be  extended  a  mile  and  a  half 
farther  south,  making  its  enMre  length  about  five  miles. 
The  new  route  will  pass  the  University  building  and  the 
Chamberlain  observatory. 

The  Highlands  Electric  Light  company,  of  which  F.  ]. 
Arbuckle  is  the  head,  has  made  that  suburb  an  offer  intend- 
ed to  settle  the  trouble  existing  there  over  electric  lights. 
The  new  company  agrees  to  have  lights  ready  within  nine- 
ty days  and  furnish  arc  lights  at  §11  a  month.  It  fur- 
ther proposes  to  put  in  an  electric  fire  alarm  system  free  of 
cost  to  the  town  and  erect  an  ^80,000  plant.  No  action 
has  as  yet  been  taken  by  the  town  trustees  but  they  are  in- 
clined to  look  upon  the  proposition  with  favor  and  may 
annul  the  franchise  of  the  present  company  at  the  next 
meeting.  No  money  has  been  paid  the  present  company 
since  November  ist. 

The  Denver,  Lakewood  &  Golden  Electric  Raih  ay  com 
pany  has  graded  the  entire  length  of  its  line  from  the 
Platte  river  to  Golden  except  about  700  feet  at  each  end  of 
the  line.  It  was  reported  that  negotiations  were  on  foot 
to  transfer  the  franchise  of  the  road  to  the  Burlington  .S. 
Missouri  railroad,  but  officers  of  the  company  deny  it  and 
say  they  propose  to  go  ahead  and  make  it  the  best  equipped 
electric  railway  in  the  country. 

C.  W.  C. 

Detroit,  Mich. 

Detroit.  April  4.— The  Detroit  Suburban  Street 
Railway  company  has  asked  for  a  franchise  to  run  electric 
cars  from  the  western  city  limits  to  the  city  hall.  The 
company  was  organized  some  time  ago  with  a  capital  of 
.$500000,  to  operate  an  electric  railroad  between  Detroit 
and  Wyandotte,  a  distance  of  12  miles.  It  is  proposed  to 
have  the  line  in  operation  very  soon  if  the  common  council 
will  grant  the  franchise. 

The  Edison  Lighting  company  of  Detroit  is  receiving 
bids  for  additional  engines  of  400  horse  power,  for  use  in 
the  main  plant,  and  is  increasing  the  capacity  at  the 
sub-station  by  the  addition  of  dynamos.  The  company 
is  also  introducing  an  arc  light. 

The  Hudnut  Electric  Light  company,  at  Big  Rapids, 
Mich., which  is  operated  by  water  power,  has  at  an  expense 
of  $12,000,  enlarged  the  plant  so  that  both  arc  and  incan- 
descent lamps  for  commercial  purposes  are  supplied  in 
large  numbers. 


PERSONAL. 


Geo.  Cutter  of  Chicago  returned  last  week  from  an  ex- 
tended business  trip. 

R.  C.  Wiggin,  general  manager  of  the  Thomson- 
Houston  Motor  company,  was  in  Chicago  last  week. 

J.  N.  Morris,  secretary  of  the  Bargion  Compound  Rail 
company  of  San  Francisco,  was  in  Chicago  last  week. 

C.  W.  McDaniei.  superintendent  of  the  Missouri  ^1- 
Kansas  Telephone  company,  Kansas  City,  Mo.,  was  in 
Chicago  last  week. 

W.  U.  Mason,  manager  of  [he  Electric  Merchandise 
company  of  (."hicago,  has  been  elected  presidcut  of  the  Bur- 
ton Electric  company  of  Richmond,  A'n. 

J.  I-L  Rholehamel.  president  of  the  Columbia  Incandes- 
cent Lamp  company  of  St.  Louis,  Mo.,  was  in  the  city  last 
week.  Mr.  Rhotchamel  will  shortly  make  an  extended 
southern  trip  in  the  interest  of  his  company. 
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NEW  INCORPORATIONS.  | 

La  Roche  Electric  works,  Piiiladelphia.  Pa.:  capital 
sto:k  |ioo  000;  manufacture  of  electric  appliances. 

Qaeen  City  Electric  Street  Railway  company,  Marion, 
Ind. ;  capital  stock,  $150,000;  to  operate  a  street  railway. 

Keesviile  Electric  Light  &  Power  company.  Keesville. 
N.  \',;  capital  stock  $40,000;  to  supply  electric  light  and 
power. 

Pecatonica  Electric  Light  li;  Power  company,  Pecatonica. 
III.,  capital  stock  $10,000;  to  supply  electric  light  and 
power. 

Gonyard  Electric  company,  Denver,  Colo.;  capital  stock, 
$100,000;  to  operate  an  electro-magnetic  process  for  treat- 
ing ores,  elc. 

Fultcn  ElecUic  Light  and  Power  company,  Fulton  N. 
Y.;  capital  sleek  §So,cco;  to  manufacture  and  supply 
electricity,  for  ccramercial  uses. 

Waverly  Electric  L'ght  &  Power  company,  Waverly, 
III.;  capital  stock,  $37,500:  to  manufacture  and  supply 
electricity  for  light,  heat  and  power. 

Waters  Electric  company,  Portland.  Maine;  capital 
slock  $250  000;  manufacture  and  deal  in  all  kinds  of  elec- 
trical machines,  machinery  and  dynamos. 

The  Wilkes  Electric  Supply  company,  Toledo,  O.;  cap- 
ital stock  Sio,ooo;  manufacturing,  buying,  selling  and  gen- 
eral dealing  in  electrical  supplies,  materials,  merchandise, 
cars   etc. 

The  Western  Water  &  Electric  Light  company,  McPher- 
soQ,  Kan.;  capital  stock  $25,000;  er<;ct  and  operate  water- 
works and  electric  light  works,  and  furnish  steam  and 
electric  power.  ■ 

The  Clinton  Gas  &  Electric  company,  Clinton,  Mo.; 
capital  stock  $So,ooo;  for  the  manufacture  and  generating 
of  gas  and  electricity  for  fuel,  power,  illuminating,  etc., 
and  to  sell  the  same,  aUo  coke   tar,  naphtha,  etc 

Dawn  Electric  company,  Chicago;  capital  stock  $20,000; 
electrical  construction- business  and  control,  operate  and 
se  1  electric  light  and  power  apparatus;  incorporators, 
Henry  P.  Williams,  J.  A.  McEntee  and  J   M.  Glenn. 

The  Menominee  Range  Electric  Power  company.  New 
York  City;  capital  stock  $1,000;  manufacturing,  owning, 
operating,  using  and  licensing  others  to  manufacture,  etc., 
machines  for  furnishing  light,  heat  and  power  by  electricity. 

The  Newpjrt  Electric  Street  Railway  company.  Cincin- 
nati, O.;  capital  stock  $100,000;  constructing,  maintaining 
and  operating  by  electric  power  or  any  other  system  of 
motive  power,  other  than  steam,  a  street  railway  in  Cin- 
cinnati. 

The  Xeihart  Electric  Light  &  Power  company,  Neihart, 
Mont.;  capital  =tock  $20,000;  establish  an  electric  plant  at 
Neihart.  Meagher  county,  Mont.,  and  furnish  and  gener- 
ate electric  light  and  electric  power  to  citizens  of  Neihart 
and  surrounding  country. 

Edison  General  Electric  company,  New  York  City,  N. 
v.,  and  Butte,  Mont.;  capital  stock  $12,000  coo;  to  manu- 
facture, buy,  sell,  lease  and  use  machinery,  articles,  appar- 
atus and  devices  of  every  kind  appertaining  to  the  use  or 
application  of  electricity  for  the  purpose  of  light,  heat, 
pDWT,  telegraphy,  telephone  and  such  other  uses  and  pur- 
poses as  the  same  may  be  employed  in  or  applied  to  and 
generally  to  manufacture,  buy,  sell.  lease  and  use  machines, 
engines,  mechanical  devices  and  articles  of  every  other 
character,  and  to  carry  on  a  general  manufacturing  busi- 
ness, 

The  Chicago  Railway  company,  at  Chicago,  to  construct 
a  surface  or  elevated  or  partly  surface  and  partly  elevated 
railway  from  a  point  in  Blue  Island.  Cook  county,  to  a 
point  in  the  business  district  of  the  central  part  of  Chicago, 
at  or  near  Lake  street,  with  branches  extending  through 
the  North,  South  and  West  divisions  of  said  city  and 
through  the  county  of  Cook;  capital  stock  $50,000,000; 
incorporators  and  first  board  of  directors,  James  T.  Young, 
Martin  M.  Henneberrv.  William  W.  Yeates,  Thomas  H. 
D  Bradley,  lohn  McNichoIs.  Marcus  Kavanagh,  James 
V.  ODonneU,  William  D.  Munhall  and  Michael  Mitchell, 
al  of  the  city  of  Chicago. 


ELECTRIC  LIGHTING. 

A  municipal  plant  for  I'hiladelphia  is  talked  of. 

The  authorities  of  Buffalo,  N.  Y.,  are  considering  the 
municipal  ownership  of  an  electric  light  plant. 

The  cily  board  of  trade  of  Roseburg,  Ore.,  has  ap- 
pointed a  committee  to  organize  an  electric  light  company. 

It  is  now  slated  that  the  Citizens'  and  Municipal  Electric 
Light  companies  of  Brooklyn,  wilt  not  be  consolidated  as 
reported. 

The  Capital  Electric  Light,  Motor  and  Gas  company  of 
I5oise  City,  Idaho,  will  increase  its  capital  stock  from  $20,- 
coo  to  $50,000. 

The  city  council  of  Wheeling,  W.  Va..  has  decided  to 
install  an  electr.c  light  plant  having  acapacity  of  400.  2.000 
cjndle  power  arc  lamps. 

The  o'd  Breton  town  of  St.  Brie-ix  is  to  hive  the  first 
electric  lighting  station  in  France  on  the  Thomson- Houston 
alternating  current  system.  The  generating  plant  is  situ 
atcdat  a  spot  15*  miles  from  St.  Brieux  The  installation 
was  put  in  operation  on  Easter  Sunday. 

The  real  estate  and  lighting  plant  of  the  Hamilton,  Ont  . 
Electric  Light  company  is  to  be  sold  at  auction  on  April 
15th,  to  satisfy  mortgages  held  by  the  Canada  Permanent 
Loan    &    Savings  company  of  Toronto,  to  the  amount   of 


$148  ooc'.      The    companj'    supplies    400    arc  and  between 
2  000  and  2,500  incandescent  lights. 

Four  or  five  thousand  incandescent  lights  will  be  used  in 
the  Palace  hotel  of  San  Francisco,  when  the  entire  plant  in 
contemplation  is  installed. 

The  Land,  Reservoir  Power  company  has  been 
formed  in  Los  Angeles,  Cal..  to  furnish  electric  lights  to 
the  people  of  Covina,  Puente,  and  other  points. 

The  Minneapolis  Lumbcruinn  says  that  'The  electric 
light  has  become  so  important  an  adjunct  of  every  saw- 
mill that  the  engineer  finds  that  it  is  necessary  to  have  a 
knowledge  of  electricity  as  well  as  of  his  engine  and  of 
steam  as  a  power  " 


machine.     Practically,    the   extreme    limit  for   direct  cur- 
rents is  between  2, coo  and  3  000  volts. 


ELECTRIC  RAILWAYS. 

St.  Louis  has  eight  electric  roads. 

An  electric  road  is  to  be  built  from  the  City  of  Me.tico 
to  Chapultepec. 

Twenty  miles  of  electric  railways  are  now  in  operation  in 
Galveston,  Tex. 

The  new  cars  on  the  People's  line  in  Springfield,  111., 
are  provided  with  electric  heaters- 

An  electric  road  is  to  be  built  to  connect  the  villages  of 
Niagara  Falls  and  Suspension  Bridge,  N.  Y. 

The  Tacoma  RiiU'ay  &  Motor  company  has  negotiated 
a  loan  of  $70,000  and  will  resume  work  on  its  principal 
lines. 

The  work  of  equipping  the  Glens  Falls,  N.  Y.,  street 
railway  for  electrical  operation  will  begin  as  ioon  as  the 
frost  is  out  of  the  ground. 

It  is  proposed  to  connect  the  city  of  Trinidad  with  the 
leading  gold  and  silver  raining  sections  of  Colorado  by  an 
electric  railway  several  hundred  miles  long. . 

The  Lynn  &  Boston  Railroad  company  has  received 
permission  to  issue  additional  stock  to  the  amount  of 
$500,000  for  the  purpose  of  further  equipping  the  road  for 
electric  motive  power. 

Thi  LindtU  Electric  Railway  company  of  St.  Louis 
operates  So  motor  cars  and  120  trailers.  Its  power  station 
is  the  largest  in  St.  Louis.  Edisoii  generators  of  1,400 
horse  power  capacity  are  used. 

It  is  said  that  a  Boston  company  has  acquired  possession 
of  the  Fulton  ccunty  street  railway  of  Atlanta,  Ga.,  and 
that  it  is  trying  to  secure  all  the  other  lines  of  that  city.  In 
that  event  electricity  will  be  substituted  for  animal  power. 

The  Edison  General  Electric  company  of  New  York  has 
recently  made  a  contract  for  the  construction  of  another 
electric  road  in  Savannah,  Ga.,  three  miles  in  length, to  run 
through  St.  Julian  and  Price  streets.  This  will  give  Savan- 
nah fifteen  miles  of  electric  railway  in  operation. 

A  company  has  been  organized  to  build  an  electric  rail- 
way to  connect  Portland,  Ore  ,  with  Oregon  Cily,  fifteen 
miles  distant.  The  greater  part  of  the  rights  of  way  has 
been  secured,  ard  the  line  will  be  completed  to  Oswego, 
where  the  works  of  the  Oregon  Iron  and  Steel  company  are 
located,  by  the  end  of  the  year,  and  to  Oregon  City  by 
June  I,  1S91.  This  will  be  the  longest  electric  road  in 
Oregon. 

Owing  to  poor  management  the  Concord,  N.  H.,  electric 
road  was  subject  to  much  unfavorable  comment  early  last 
winter,  on  account  of  delay  caused  by  snow.  Since  G.  W. 
Pierce,  the  new  superintendent  took  charge  in  January, 
there  has  not  been  the  slightest  delay.  So  successful  has 
been  his  management  that  the  directors  have  decided  to 
double  the  service  by  the  addition  of  new  generators,  cars, 
elc  ,  and  to  change  from  narrow  to  standard  gauge.  An 
extension  of  several  miles  is  contemplated. 

The  common  council  of  Grand  Rapids,  Mich.,  has 
granted  the  petition  of  the  Yailey  City  Street  &  Cable 
Railway  company  for  a  franchise  for  an  electric  line.  Ten 
thirty  horse  power  motor  equipments  have  already  been 
ordered  from  the  Detioit  Electrical  Works.  These  are  to 
be  in  operation  by  May  15th.  It  is  e.\pecled  that  about 
thirty  more  cars  will  be  equipped  during  the  coming  sum- 
mer. Eventually  the  large  I  lamilton  Corliss  engines, 
formerly  used  for  the  abandoned  cable  systtm,  will  be  used 
to  furnish  power  (or  the  generators. 


ELECTRIC  MOTOR. 


The  Detroit  Electrical  Works  last  week  shipped  and 
installed  a  15  horse-power  motor  at  Saginaw,  Mich.,  for 
the  Barrett  elevator  company  of  Cleveland,  to  operate  a 
passenger  and  freight  elevator  in  a  new  hotel  at  Saginaw. 
The  motor  arrived  in  the  morning,  was  installed  the  same 
day,  and  has  been  operating  nicety  ever  since.  It  is  sup 
plied  with  current  from  the  street  railway  circuit  of  Sagi- 
naw. 

In  the  recent  competition  instituted  by  the  Cataract  Con- 
struction company  for  the  utilization  of  the  power  of  Niag- 
ara Falls,  S3.ys  X.)\c  lifi^imeriitj^' auii Miiihtg  /otiriia/,  there 
were  fifteen  dilTerent  schemes  presented,  of  which  seven 
proposed  electrical  transmission  of  power,  two  hydraulic, 
and  six  pneumatic.  Of  the  electrical  schemes  two  advo- 
cated alternate  current  transmission  at  5,000  and  10000 
volts,  and  the  remaining  (wc  continuous  current  transmis- 
s'on  at  potentials  varying  from  i,6oo  to  4  500  volts.  The 
fact  that  the  number  of  electrical  schemes  proposed  was 
less  than  the  sum  of  the  pneumatic  and  hydraulic  plans, 
said  Gisbert  Kapp,  in  a  recent  lecture  before  the  So- 
ciety cf  Arts,  London,  showed  that  electrical  engineers 
were  scarcely  prepared  to  deal  with  a  problem  of  this  mag- 
nitude. At  present  the  limit  of  distance  for  the  electric 
transmission  of  power  at  a  reasonable  cost  is  about  four 
or  five  miles.  Beyond  the  latter  distance  the  economical 
voltage  for  500-horse  power  is  beyond  the  capacity  of  one 


ELECTRIC   MINING. 

The  Detroit  Electrical  Works  announces  that  it  is  ready 
to  engage  in  manufacturing  electrical  mining  machinery. 

A  method  of  blasting  by  electricity  has  been  tried  in 
Sweden,  in  which  an  arc  is  produced  between  two  carbon 
reds  placed  parallel.  When  the  arc  is  moved  close  to  the 
spot  lobe  blasted,  an  intense  local  heat  is  created,  resulting 
in  expansion  that  splits  the  reck 

The  Eastern  Electric  Cable  company,  Boston.  Mass  , 
announces  that  it  has  had  the  Clark  wire  in  use  in  mines 
for  several  years.  In  one  case  the  wire  was  cleated  to  the 
woodwork  of  the  shaft.  It  is  continually  covered  with 
dripping  water  and  mud  and  in  winter  is  covered  with  ice. 
This  wire  is  carr>'ing  2,000  volts,  and  has  done  so  for  over 
two  years  on  six  circuits,  each  looo  feet  long.  A  number 
of  other  mines,  gold,  silver  and  coal,  have  more  recently 
been  wired. 

The  commercial  application  of  electricity  to  mining  ma- 
chinery is  of  recent  date  but  the  idea  is  one  capable  of  great 
expansion.  According  to  Wells,  Fargo  &  Co. 's  report  of 
precious  metals  produced  last  year,  the  states  and  territor- 
ies west  of  the  Missouri  River,  including  British  Colum- 
bia, show:  Gold  $32,156,916;  silver,  ^62,930,831;  cop- 
per, §Jo.569,092;  lead.  ^11,509  571.  California  produced 
in  gold,  19.896,851,  silver,  $186,263;  Nevada,  gold,  $2.- 
693  SS4,  silver,  $6,546,652;  Oregon,  gold,  $965,000,  sil- 
ver, $71,000;  Washington,  gold.  $194,000,  silver.  $85,000; 
Idaho,  gold.  $'-,595,333'  silver.  $10,229,167.  ilontana, 
gold,  $2,764,116.  silver,  $12,050,339;  Colorado,  gold, 
$4210,961,  silver.  $13  064,486;  Utah,  gold,  $88,798,  sil- 
ver, $12,170,377;  New  Mexico,  gold,  $376,034,  silver. 
$1,282,951;  Arizona,  gold,  $1,150,486,  silver,  $6446863; 
Dakota,  gold.  $3  045,560;  Texas,  silver,  $246,423;  British 
Columbia,  gold,  $361,555;  Mexico,  gold,  $12,989,000,  sil- 
ver, $415,645,000. 


ELECTRIC  WELDING. 

Iron  pipe  is  now  welded  by  electricity  at  the  Columbus, 
Ga.,  iron  works.  Columbus  is  the  first  city  in  the  South  in 
which  this  new  system  has  been  employed.  The  managers 
of  the  iron  works  expect  to  effect  a  considerable  saving 
over  the  old  method,  each  weld  taking  about  seven  seconds. 
From  the  time  of  finishing  one  weld  until  the  completion 
of  the  next  takes  about  one  minute.  This  includes  clamp- 
ing the  two  pipes,  adjusting  the  position  of  the  machine, 
welding  and  taking  out  the  pipes. 


TELEGRAPH. 


Jay  Gould's  holding  of  Western  Union  stock  is  placed 
at  230,000  shares. 

Cyrus  W.  Field  is  confident  that  San  Francisco  will  have 
cable  communication  with  Japan  in  a  few  years. 

The  Indiana  Telegraph  company  has  been  organized  at 
Indianapolis,  with  a  capital  of  $100,000.  It  will  have  the 
exclusive  use  of  the  writing  telegraph  system  in  the  state  of 
Indiana.  It  is  proposed  to  establish  an  exchange  in 
Indianapolis  and  to  form  local  companies  in  other  parts  of 
the  slate,  much  after  the  idea  of  telephonic  service. 

At  a  meeting  of  the  Asiatic  society  of  Bengal,  at  Cal- 
cutta, a  piece  of  cable  was  exhibited,  showing  that  the 
India  rubber  covering  had  been  pierced  by  a  blade  of  grass. 
The  piercing  was  so  complete,  and  the  contact  with  the  cop- 
per core  so  perfect,  that  the  efficiency  of  the  cable  was  de- 
stroyed. The  species  of  the  grass,  owing  to  its  dried-up 
condition,  could  not  be  determined. 

The  last  quarterly  report  of  the  Western  Union  Tele- 
graph company  shows  a  surplus  of  $11,321,137.  Presi- 
dent Norvin  Green  says  that,  "The  gross  revenues  show  a 
handsome  increase  over  the  corresponding  quarter  of  the 
previous  year;  but  the  increased  expenditures  incident  to 
the  damage  to  our  main  building  by  fire  and  especially  for 
maintenance  on  account  of  the  unusually  stormy  season, 
have  exceeded  the  increase  in  revenues.  The  net  earnings 
are,  therefore,  somewhat  below  the  estimate." 

The  people  of  Vancouver  are  awaiting  the  arrival  of  the 
British  man-of-war  Egeria,  which  has  been  engaged  for 
the  last  two  years  in  e.\amining  the  bed  of  the  Pacific 
Ocean,  with  the  object  of  discovering  the  best  rcule  for  a 
cable  from  Australia  to  Canada.  Reports  of  her  cruise 
have  been  received  frcm  the  time  she  left  New  Zealand 
till  she  reached  various  groups  of  the  islands  of  Polynesia, 
and  they  give  assurance  that  she  had  been  so  fir  successful 
in  the  woik  in  which  she  is  engaged.  From  the  Sandwich 
Islands  northward  to  ^'ancouver  no  serious  difficulties  are 
anticipated.  The  length  of  the  cable  from  Australia  to 
British  Columbi  I  will  be  about  9.000  miles;  but  as  there 
are  a  number  of  stations  in  ihe  Pacific,  the  longest  stritch 
will  be  about  2.700  miles,  the  others  ranging  from  1.200, 
miles  upward.  The  new  cable  will  be  a  powerful  agency 
in  bringing  together  the  widely  separated  countries  of  the 
British  empire.  Along  with  the  new  line  of  British  steam- 
ships from  Hong  Kong  to  Vancouver,  it  will  also  do  much 
to  promote  the  advancement  of  British  commerce  around 
the  world. 


TELEPHONE. 


The  San  Francisco  supervisors  have  granted  the  I'acific 
Telephone  and  Telegraph  company  the  permission  to  add 
another  story  to  its  headquarters. 

The  London  Electrical  Review  pronounces  the  new  tele- 
phone line  between  London  and  Paris  "an  unqualified  suc- 
cess." The  total  distance  from  London  to  Paris  is  297 
miles  by  the  route  the  wires  follow.  Each  line  for  the 
telephonic  service  consists  of  S3  miles  of  copper  wire 
weighing  400  lbs.  per  mile  between  London  and  St.  Mar- 
garet's Bay,  near  Dover,  the  landing  place  of  the  cable  on 
the  English  side.     From  this  point  to  Sangatte,  near  Ca- 
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lais,  the  French  landing  place,  a  special  form  of  cable  has 
been  bid,  consisting  of  four  conductors,  each  compo'5ed  of 
a  strand  of  seven  copper  wires,  each  stranded  conductor 
weighing  3C0  lbs,  per  knot.  The  dielectric  is  gutta-percha, 
weighing  300  lbs.  per  knot,  and  the  length  of  each  conduc- 
tor is  approximately  21  knots. 

At  the  annual  meeting  of  the  American  Bell  Telephone 
company  Thomas  B.  Bailey  was  elected  director  in  place  of 
Stanton  Blake,  deceased.  The  annual  report  shows  gross 
earnings  for  1S90  of  $4,375,290,  as  against  $4,044  704  in 
1SS9;  net  earnings,  $2,869,418,  against  !$:,66i,888  in  1S89; 
surplus  for  the  year,  nothing,  as  against  a  surplus  of  $122,- 
975  the  previous  year;  total  surplus,  $2,151,011.  There 
was  paid  in  regular  dividends  ^1.463,913.  against_  $1,238-, 
913  in  1S90;  in  extra  dividends  $750,000  against  $t)oo,ooo. 
There  is  reserved  §55,505  for  depreciation  of  instruments, 
and  $600,000  for  general  depreciation.  The"long  distance" 
sjstem  is  earning  a  moderate  rate  on  the  investment 
above  expenses.  Its  net  earnings  last  year  amounted  to 
$120,600,  which  was  invested  in  extension  of  the  plant. 
The  summary  of  the  output  of  the  telephones  shows  that  the 
number  of  instruments  Dec.  20,  1890,  was  483,790,  an  in- 
crease of  38.929  over  the  previous  year;  the  total  number 
of  stations  is  202.931.  an  increase  of  17,928.  The  esti- 
mated number  of  exchange  connections  daily  in  the  United 
States  is  1,438  294,  or  a  total  per  year  of  over  450,000,000 
The  miles  of  wire  on  Jan.  i  last  were  240,400,  an 
increase  of  47,000;  of  this  27,500  is  a  gain  in  mileage 
underground.  

MISCELLANEOUS. 

A  short  time  ago  some  cool  headed  thief  had  the  audac- 
ity to  climb  to  the  top  of  the  chimney  stack  of  the  Narra 
ganselt  electric  light  station,  at  Providence,  R.  I.,  250 feet 
from  the  ground,  and  steal  the  platinum  tips  from  the 
lightning  rod  points. 

An  international  electrical  exhibition  will  be  held  at 
Toulouse,  France,  this  year.  The  exhibition  will  be  open 
for  a  period  of  four  months,  from  May  15th  to  September 
15th,  and  will  comprise  the  following  sections:  Electricity 
and  electric  lighting,  electricity  as  applied  to  engineering, 
industrial  and  commercial  chemistry,  hygiene. 

The  account  of  the  experiments  of  Professor  Tolomei,  an 
Italian  scientist,  on  the  relation  of  electricity  to  the  sour- 
ing of  milk  has  drawn  from  Professor  Treadwell  of  Wes- 
leyan  University  a  description  of  experiments  made  in  the 
laboratory  of  that  institution.  In  relation  to  the  preserva- 
tive effect  of  the  electric  current  Professor  Treadwell 
says:  '  Professor  Tolemei  finds,  also,  that  a  slight  electric 
current,  if  less  than  three  amperes,  will  have  a  preservative 
effect  on  milk,  the  current  being  passed  directly  through 
the  liquid.  A  current  greater  than  three  amperes  will  de- 
compose the  milk.  In  our  experiments,  a  current  of  less 
than  one-fortieth  of  an  ampere  was  sufficient  to  produce 
decomposition,  with  a  certain  amount  of  coagulation  at  each 
electrode.  A  stronger  current  would  produce  complete 
coagulation  with  the  somewhat  curious  result  that  the  co- 
agulum  was  strongly  acid  at  the  positive  pole,  and  more 
feebly  alkaline  at  the  negative  pole." 


TRADE    NEWS. 


J.  M.  Lennon  has  opened  an  office  at  22  Loan  and  Trust 
Building,  Minneapolis,  where  he  will  hereafter  conduct  a 
general  electrical  business,  and  act  as  electrical  expert. 

Milliken  Bros,  closed  a  contract  last  week  with  the  St. 
Louis  &  Suburban  Street  Railway  company  for  poles  for  the 
company's  electric  line.  The  company  intends  to  sub- 
stitute electricity  on  all  its  lines. 

The  River  &:  Rail  Electric  company  of  Denver,  Colo., 
has  sold  to  the  Midland  Electriccompany  the  supply  branch 
of  its  business,  excepting  the  storage  battery  cars,  storage 
batteries  and  motors  manufactured  under  the  patents  of  the 
River  &  Rail  Electrity  Light  company  of  West  Virginia. 

The  Triumph  Compound  Engine  company  reports  that 
it  has  just  booked  the  second  order  of  the  Butte  &  Bos- 
ton Mining  company  through  Eraser  &  Chalmers,  for  an 
engine  for  electric  lighting  purposes,  the  mining  com- 
pany expressing  itself  well  pleased  with  the  first 
engine  furnished. 

Much  valuable  information  in  relation  to  electric  eleva- 
tors and  electrically  propelled  fans  is  given  in  the  new  cata- 
logue of  the  Detroit  Motor  company.  There  is  also  a  weir 
tabl«  for  determining  the  horse  power  of  streams,  and 
tables  showing  the  pressure  needed  for  various  sizes  of 
single  and  double  cylinder  pumps. 

A  descriptive  catalogue  just  issued  by  Alexander,  Barney 
&  Chapin,  New  York,  will  certainly  prove  a  very  useful 
book  to  men  engaged  in  electrical  business.  Nearly  2,000 
articles  used  in  the  development  of  electricity  arc  enumera- 
ted in  ihe  volume,  most  of  them  illustrated  by  very  excel- 
lent cuts.  Men  not  well  versed  in  electrical  matters  will 
find  many  appliances  minutely  described,  regarding  their 
electrical  value  as  well  as  their  application.  Such  books 
arc  a  help  to  everybody.  It  is  of  peculiarly  striking  and 
pleasing  outward  appeaiance.  On  the  bottom  of  the  front 
cover  appears  a  switch  by  which  a  flap  on  the  cover  is 
opened  or  closed,  and  from  which  issues  a  flexible  cord 
surrounding  the  catalogue. 


BUSINESS. 

The  firm  of  S.  H.  Parvin's  Sons,  newspaper  advertising 
agents  of  Cincinnati,  has  ju^t  celebrated  its  fortieth  anni 
versary.  This  reliab'e  house  was  the  pioneer  in  its  line 
and  has  well  deserved  the  success  it  has  achieved. 

George  Cutter  has  just  returned  from  a  trip  to  the  East 
where  he  arranged  to  carry  an  assorted  stock  of  Schacfer 
incandescent  lamps  at  his  Chicago  quarters.  He  will  soon 
have  a  stock  of  magnet  wire,  and  continues  to  handle 
Simplex  wire.   The  Pcttingel I- Andrews  company  of  Boston 


will  hereafter  have  a  full  stock  of  its   K.  W.  cut-outs  and 
rosettes  at  Chicago.     George  Cutter  will  handle  them. 

The  merits  of  the  Eddy  automatic  electric  motors  are 
attractively  set  forth  in  a  new  and  beautifully  printed  cata- 
logue. 

Clower.  Harris  &  Co.,  dealers  in  electrical  supplies  at 
Dallas,  Texas,  claim  to  have  the  most  complete  establish- 
ment west  of  the  Mississippi. 

Projectors  of  overhead  electric  railways  will  be  inter- 
ested in  perusing  the  handsomely  illustrated  pamphlet,  is- 
sued by  Milliken  Bros.,  giving  "Information  for  Electrical 
Engineers  and  Builders  ot  Electric  Street  Railways  and  Elec- 
tric Lighting  Plants."  It  contains  much  valuable  informa- 
tion about  the  poles  and  brackets  manufactured  by  this 
house.     The  firm's  Chicago  office  is  at  59  Dearborn  street. 


ELECTRICAL    PATENTS. 

Issued  March  31,    1S91. 

449,106.     Telephone    Circuit  and    Apparatus.      John   J. 
Carty,  New  York,  N.  Y. 
The  last  claim  is: 

"15.  In  a  telephone  station,  a  combined  telephone 
apparatus  comprising,  a  call-bell  magnet  of  relatively 
high  resistance  in  a  branch  circuit  uniting  the  terminals 
of  said  apparatus,  an  electrical  generator  for  sending 
outgoing  calls  in  a  normally  discontinuous  independent 
branch  circuit  extencing  between  the  same  apparatus 
terminals  in  multiple  arc  with  its  associated  bell-magnet 
and  adapted  to  be  closed  when  the  said  generator  is 
operated,  and  a  telephone  normally  disconnected,  but 
adapted  to  be  connected  when  in  operation  between 
the  terminals  of  the  apparatus." 

449,108.     Electric  Cash  Indicator  and  Recorder.     William 
F.  Z.  Desant,  New  York,  N.  Y. 

449,125.     Elastic  Metallic  Pole  for  Electric  Wires.  Charles 
A.  Lieb,  New  York,  N.  Y. 

449. '53      Hanger  for  Electric  Lamps.      Horatio  A.  Fos- 
ter, New  York,  N.  Y. 

449  16S.     Art  of  Covering    Electric  Wires.     Thomas    W. 
Norman,  Boston,  Mass. 

449,174.      Telegraph-Transmitter.       Harry   G.    Robbins, 
Minneapolis,  Minn. 
The  first  claim  is: 

"The  combination,  in  a  telegraph-transmitter,  of  a 
plunger  with  a  spindle  adapted  to  move  therein  and 
through  the  medium  of  which  said  plunger  is  adapted 
to  be  moved,  a  contact-stud  provided  in  said  plunger 
and  adapted  to  make  contact  with  said  spindle  when 
said  spindle  is  moved  positively,  a  contact  brush  or 
point  extending  from  said  plate,  and  a  secondary  plate 
or  series  of  plates  arranged  in  the  path  of  said  brush 
and  adapted  to  make  contact  therewith  when  said 
plunger  is  operated,  whereby  said  spindle  forming 
one  terminal  of  an  electric  circuit  and  said  secondary 
plates  the  other  terminal,  said  circuit  is  closed  upon 
the  operation  of  said  plunger." 

449, 180.     Telephone  Sound-Transmitter.  Adam  E.  Schatz, 
New  York,  N.  Y. 

449,186.     Thermo-Electric  Battery.     John  N.  Webb,  Bir- 
mingham, Ala. 

449, 1S8.      Electric     Switch.      William    White,    London, 
England. 

449,196.     Electric    Railway  Conduit.     Francis  O-  Black- 
well,  New  York,  N.  Y. 

449. '97-     Electric   Motor  Truck.     Francis  O.    Blackwell, 
New  York,  N.  Y. 

449,206.     Electro   Magnetic   Device.     Moses    G.    Crane, 
Newton,  Mass. 

449,209.     Electric  Fuse.     George  F.  Curtiss,  Lynn,  Mass. 

449.226.  Guard  for  Electric  Railway    Trolleys.     Andrew 
W.  Mitchell,  Boston,  Mass. 

The  object  of  this  invention  is  to  prevent  the  acci- 
dental detachment  of  the  trolley-wheel  of  an  electric 
railway  car  from  the  electric  wire,  and  the  invention 
consists  of  a  trolley  wheel  for  an  electric  railway  car 
provided  with  means  to  prevent  the  accidental  detach 
mentof  the  trolley  wheel  from  the  electric  wire,  which 
is  arranged  to  be  easily  attached  and  detached  there- 
from when  desired. 

449.227.  Electrical    Railway    System.       Samuel    F,    B. 
Morse,  Brooklyn,  N.  Y. 

This  invention  is  an  improvement  in  electrical  rail- 
way systems  in  the  means  of  conducting  and  deliver- 
ing the  electric  currents  generated  at  the  central  or 
power  station  to  the  cars  carrying  the  electro  magnetic 
motors,  and  running  on  the  track  or  tracks  of  the  sys- 
tem. 

449,236.     Electric  Arc  Lamp.     John  H.   R.    Ward,   New 
York,  N.  Y. 

449237.     Electric  Arc  Lamp.      |ohn  H.  R.  Ward,   New 
York.  N.  Y. 

This  invention  relates  to  the  details  of  mechanical 
construction  of  that  type  of  electric  arc  lamp  which  is 
adapted  (or  especial  use  with  incandescent  electric 
lighting  circuits  or  those  circuits  in  which  the  cunent 
is  of  comparatively  low  electromotive  force. 

449,238      Electric  Arc  Lamp.     John  II.    R.  Ward,   New 
York,  N.  Y. 

449,245.     Dynamo  Regulator.     Burnett  H.    Fisher,    New 
York,  N.Y. 

The  object  of  the  invention  is  to  provide  a  dynamo 
in  which  the  brushes  are  automatically  adjusted  to 
the  proper  position  for  least  sparking  and  waste  of 
current,  and  whereby  the  motion  for  adjusting  the 
brushes  is  obtained  from  that  of  one  of  the  field  mag- 
nets. 

449,249.     Electric  Cash.  Register  System.     Robert  E.  Nel- 
son, Jr.,  Columbia,  Va. 


449,254.      Telephone.       William    Humans,    Cambridge, 
Mass. 

The  invention  consists  essentially,  of  a  compound 
permanent  magnet  consisting  of  at  least  two  perma- 
nent magnets,  each  forming  a  portion  of  an  annular  or 
rectangular  case,  a  diaphragm,  and  one  or  more  pole 
pieces,  the  free  end  of  each  pole  piece  being  within 
the  case  and  under  the  diaphragm. 

449  25S.     Method  of  and  Apparatus  forElectiic  Soldering. 
Almon  Robinson,  LcAiston,  Me. 

449  266.     Hanger   Board  for  Electric    Fixtures.     George 
R   Lean,  Boston,  Mass. 

449.272.     Submarine  Blasting.     Theodor    Puskas,    Buda- 
Pesih,  Austria-Hungary. 

449,282.     Electric  Switch.     Horace  T.  Clark,  Bridgeport, 
Conn 

449.288.  Regulating    Apparatus    for    Electric  Currents. 
Wilhelm  Lahmeyer,  Aix-la  Chapelle,  Germany. 

449.289.  Fuse   for   Electric  Circuits.     Francis  W.    Max- 
stadt,  Chicago,  III. 

449,299.     Galvanic   Battery.     Henry     P.    Stoecker,    New 
York,  N.  Y. 

449,301.     Cut-out.     Charles   S.   Van    Nuis,  New   Bruns- 
wick, N.  J. 

449,302      Electric   Contact    Protector.     Richard    Varley, 
Jr ,  Englewood.  N.  J. 

449.307.     Binding    Post   for  Electric    Wires.     Henry    P. 
Ball,  Brooklyn,  N.  Y. 

449  3-15.     Electric  Belt.     Du3ne  P.   Andrus,    St.    Louis. 
Mo. 

449,343      Electric  Contact.     Otis  J.  Depp,  St.  Louis,  Mo. 

449  356.     Manufacturing  Chains  by  Electric  Welding  Pro- 
cess. ^  Elibu  Thomson,  Lynn,  Mass. 

449t357-     Burr  Preventer  for  Electric  Welding  Machines. 
Elihu  Thomson,  Swampscott,  Mass. 

449. 35S.     Electro  Magnet.     Ferdinand  A.  Wessel,  Brook- 
lyn. N.  Y. 

The  invention  is  applicable  to  electro  magnets  gen- 
erally, whether  stationary  or  movable,  and  whether 
provided  with  a  magnetic  or  a  non-magnetic  core  or 
carrier,  but  is  especially  applicable  to  stationary  mag- 
nets having  an  iron  core — such,  for  instance,  as  the 
field  magnets  of  dynamo  electric  generators  or  motors. 

449,562.     Electric  Switch  Box.     James  H.  Dean,  Minne- 
apolis, Minn. 

449.375-     Pole   for  Electric  Wires,     Julius    Meyer,   New 
York,  N.  Y.,  and  Carl  Binder,  Chicago,  111. 

449,400.     Insulated  Electric  Conductor.    James  D.  Bishop, 
Brooklyn,  N-  Y. 
Claim  one  follows; 

"An  electric  conductor  comprising  a  conducting 
core  wound  with  a  paper  ribbon,  the  spiral  edges  of 
which  are  separated  by  a  spiral  air  space  and  inclosed 
within  a  protective  sheath.'' 

449.403.  Electric   Lamp  Reflector.     Frank  Cooley,  Cin- 
cinnati, Ohio. 

449.404,  Electric  Heating  Apparatus.     Mark  W.  Dewey, 
Syracuse,  N.  Y. 

449,407.     Shade  for  Electric  Lights.     James  W.    Easton. 
New  York,  N.  Y. 

449,41 1 .      Electric    Alarm   for  Shaft-Bearings.      George 
Hannah,  Brooklyn,  N.  Y, 

449. 46S.     Automatic  Electric  Weighing  Scale.     John  V. 
Davis,  Ashland,  Ky. 

449.474.     Electric  Lighting  System.     George  Gibbs,  Mil- 
waukee, Wis. 

449.490.     Guard  for  Electric  Railway  Trolleys.     Andrew 
W.  Mitchell,  Boston.  Mass. 

449.569.     Automatic  Trolley  Catcher  for  Electric  Railways. 
Byron  J.  Parsons,  Omaha,  Neb. 

449,574.  Repeater.  Frederick  W.  Cole,  Newton,  Mass. 
Of  the  twenty  claims  the  eighteenth  is  given: 
"The  coinbination  of  the  main  relay  magnet  and 
armatute  with  a  governing  magnet  and  armature 
therefor,  a  pendant  connected  with  said  governing 
magnet  armature  engaged  by  the  main  relay  armature 
and  a  switch  engaged  by  said  pendant  when  the  gov- 
erning magnet  armature  is  moved  while  the  main  relay 
armature  is  in  abnormal  position." 

449.575-     Noninterference    Signal-Box.      Frederick   W. 
Cole,  Newton,  Mass. 

449,576.     Non-interference   Signal    Box.     Frederick  W. 
Cole,  Newton,  Mass. 

The  invention  comprehends  the  employment  of  sig- 
naling mechanism  of  any  suitable  construction,  a  non- 
interlerence  magnet,  its  armature,  a  locking  arm  or 
lever  for  the  signaling  mechanism,  and  a  fulcrum  lever 
by  which  it  may  be  moved.  The  fulcrum  of  the  ful- 
crum lever  is  controlled  by  the  armature  of  the  non- 
interference magntt,  and  constitutes  the  box  controller. 

449,604.     Incandescent  Electric   Lamp  Socket.     Franklin 
A.  Weller,  Boston,  Mass. 

449  6io.     Magnetic  Separator.     Richard  R.  Moffatt,  New 
York,  N.  Y. 

449,611.     System  of  Operating  Electric    Elevators.     WIN 
Ham  Baxter,  Jr.,  Baltimore  County,  Md. 

The  invention  involves  the  use  of  an  operative  elec- 
tric circuit,  the  current  in  which  is  controlled  by 
switches  located  either  upon  the  car  or  at  stations 
along  the  path  of  the  car,  and  operated  to  effect  the 
hoisting  mechanism  in  the  desired  manner  to  raise  or 
lower  the  car,  or  to  stop  the  same  at  pleasure. 

449  (^SO-     Electric  Railway  Signal.     Stonewall   Tompkins. 
Knoxville,  Tcnn. 

449,651.     Electro    Therapeutic  Syringe.     Edwin  Bartsch, 
San  Francisco,  Cal. 
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AMERKAir  ELECTRICAL  WORKS, 

PROVIDENCE/ R.r, 

Manntacturers  o£  Patent  FiniBbed 

ELECTRIC  LIGHT  WIRE, 

Magnet  Wire,  Office  and  Annunciator  Wire,  Rubber  Covered 

Wire,  Lead  Eucased  Wire,  Telepboae  and 

Incandescent  Cords. 

FARADAY  CABLES. 

New  York  Office.  10  Cortrandt  Street. 

p.  C.   ACKEBaiAItt  AcenS.'^ 

insulation  Guaranteed  Wherever  Used,  Aerial,  Underground  or  Submarine. 


In  alerter  fromthelNSPECTOK  of  the  Boston  Fire  Underwriters' Union,  under  date  of  March  29, 
1886,  he  says:    "A  ThoronffblT  Reliable  and  Desirable  Wire  in  Every  Kespect." 

The  robber  naed  in  inanlating  oar  wirea  and  cables  la  apecially  chemically  prepared,  and  ts  guar- 
flnteed  to  be  waterppoof,  and  will  not  deteriorate,  oxidize  or  crack,  and  w  11  Temsln  fleslble  in  extreme 
cold  weather  and  not  affected  by  heat.  The  Ineolatlon  ia  protected  from  mechanical  Injury  by  one  oi 
more  braids  and  thewholeelicfead  with  Clark'a  Patent  Compound,  which  is  water,  oi',  acid  and  to  a 
very  great  ei'ent,  fire-proof  Our  insulation  will  prove  durable  when  all  others  fall.  We  are  prepared 
to  farnleh  Single  Wires  of  all  eaagee  and  diameter  of  inaulation  for  Telegraph,  Telephone  and 
Zlectric  Lights  from  stock.    Cables  made  to  order. 

EASTERN  ELECTRIC  CABLE  COMPANY, 

61  and  63  Hampsbire  Street,  Boston,  mass. 

HENRT  A.  CLARK,  General  Munaser.  HERBERT  H.  BUSTIS,  Electrician. 


ALL  SIZES 

AND 
QUALITIES 


MICA 

For  Electrical  Parposes. 

EUGENE  MIINSELL&  CO,, 

818  Water  St.,  Wfw  York. 


Turner  Brass  Works 

1  LASALLL  Avi 
CHICAfiO. 


EleciJic- 
SpeciaTties 


SPEAKING  TUBES  AND  WHISTLES. 

Oral,  Electric.  Pneumatic  and  Mechanical 

ANNUNCIATORS  <«°' BELLS. 

FlTIil.  I.INE  AliTVATS  IX  STOCK. 


W.  R.  OSTRANDER  &  CO., 

21,  23  and  25  Ann  St.,  New  Vorb. 

Factory,  1461  and   1463  OeKalb  Ave.,  Brooklyn,  N.  Y. 
"Send  for  New  Catalogue,  oat  Auguet  1. 


THE  CROCKER- WHEEZiBR 

PERFECTED  MOTORS. 

A>ry  hIow  Mpeed.  fall  power,  perfect  recu- 
lation,  forjced  fleldM  let  Into  ha.se.  Nelf-oiline 
liearinKH,  Melf-oenterin^  bearin^H.  all  Mizen. 
both  are  and  IncandeMcent,  for  all  power 
pnrpONeM.  

AckDowledfred  by  ibe  Leading  Manufocturlnff  Companies  (o  bo 

THE  MOST  PERE-ECT  MOTOR  MADE. 

Estimates  and  Plans  Furnished  far  Blectric  Power  Equipment- 
Correspondence  Invited. 

430--432  WEST  UTH  ST.,  NEW  YORK. 


WILLARD  L.  CANDKE,    )  „„  ,       ..,„„.,„. 


H.  DUKANTcilEEVKli 


F.  CAZENOVE  JONES, 

Mnnager  of  Factorii.". 


X3 


(LIMITED.) 

■ctrlx.    Hot:^?-,    3>J'ox^7-    7?'orls.. 


INSULATED  WIRES  and  CABLES, 

ELECTRIC  LIGHT,  TELEPHONE  AND  TELEGRAPH, 


^^'?i 


[TBAOEMARKl 


AERIAL,     SUKMAHINE      AMI)      UNDEB- 
CJKOIIND    USE. 

Awarded  a  Gold  Medal  at  the  Paris  Exposition. 

Moi.r.  MANt:KA(  ri  itKit4  or 

Candee  Aerial  Wires. 
Manson  Protecting  Tape. 
Okonite  Waterproof  Tape. 

IIHA.\<'III':H:    Chlraeo,   I'lillaila-liiliia.    Itimlon.  Han    l-'ruiK'iHCO,   Cinrlnnall. 
I.oalMVlll«\  ilniahn,  .'niiiiifU|»oliH,  Nt.  I.oiili,,  HniiMUM  City,  London,  M.  America. 


GEORGE  CUTTER, 

ELECTRIC   SPECIALTIES,  ' 


333  The  Rookery, 


CHICAGO. 


SEATED  PROPOSALS. 

Sealed  propoaala  will  be  received  by  the  Elec- 
tric Light  Commleelon  cf  the  citv  of  Wheeling, 
State  of  West  Virginia,  nntll  April  23,  1S91,  at  15 
o'clock  nooD,  for  the  materiala  and  machinery 
and  the  ereclion  of  a  fonr  handred  (400)  arc  light 
eleotrical  street  lighting  InataUation  for  the  city 
of  Wheeling,  according  to  plane  and  epecificatione 
on  file  In  the  office  of  the  Board  of  (iae  Traatees  of 
eaid  city.  Bide  to  be  for  the  entire  plant  or  for  any 
part  thereof,  as  set  fotth  in  said  plana  and  speci- 
flcatlone.  All  blda  to  be  accompanied  by  a  certi- 
fied check  In  the  sum  of  one  thonsand  ($1,000) 
dollars,  to  the  city  of  Wheeling,  to  be  forfeited  to 
eaid  ci^  upon  the  failure  of  the  encceesful  bidder 
10  sign  the  contract  and  give  the  bond  required. 

[Signed]  ELECTKIC  LIGHT  COMMISSION. 
P.  F,  Parrbix,  Chairman. 
A.  A.  Franzheim,  Secretary. 


SITUATION  WANTED. 


By  young  man,  eingle,  well  poated  on  electrical 
matters,  capable  of  representing  any  concern,  or 
Inepeciing  electrical  work.  At  present  man- 
ufacturing. Addreas       HARPER, 

Care  of  Westeen  Elzcthician. 


^'OK    S.&.XjE. 


DYNAMO. 

Almost  new.    Will  sell  with  or  without 
lamps.    Price  low. 

Hiram  M.  Howard  &  Co.,  -     Cincinnati,  Ohio. 


>v^  4 


WE    ARE    FITTED   WITH 


^N^»^       RELIABLE  Machinery  and  Tools, 


tV/AU 


And  Employ  RELIABLE  Workmen. 

Kinds  of  Eleotrical  Apparatus  to  Order. 

CHICAGO  ELECTRIC  MFG.  CO. 


ELECTRIC 


OUTFIT. 


MASON'S   FAMOUS  BATTERIES. 

MEDAL  AAVARDED,  American  Institute  Exhibition,  1891. 
SEND  FOR  ILLUSTRATED  CATALOGUE  B. 


JAMES  H.  MASON 


118  &   120 

I  Park  Ave. 


Brooklyn,  N.Y, 


Standard  Electrical  Test  Instruments. 

A3I9IETEBS   AND    VOLTMKTERS   FOR    DIRECT 
AND   AL,TERNATIXe    t'UBREXT.S. 


PRICES, 
J     S76  to   $(25. 


Queen's  Portable  Testing  Sals. 

WE  MAHUTAOTUEE  AND  OAEEY  IN   STOOK  A  PULL  LINE  OFMEASUBIBG 
INSTfiUMENTS  TO  MEET  ALL  EEQUIEEMENTS. 

Correepondence  solicited.  Send  for  llluetrated  catalogue  1-Ii6. 

QUEEN  &  CO.,  PHILADELPHIA. 

ELECTRIC 
LIGHT 

SUPPLIES. 


The  Empire  City  Electric  Co., 

15  and   17  DEY  ST.,  NEW  YORK. 
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Established  in  1861. 
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E.  BKGGOT, 

WHOLESALE  AND  RETAIL  DEALER  IN 

ELECTROLIERS 

COMBINATION 

GAJS  AHD  ELECTRIC 

FIXTURES. 

ELECTRIC  AND  GAS  GLOBES, 
SHADES,  Etc.,  Etc., 

171  E.  ADAMS  STREET, 
CHICAGO. 


-BBANCH  STORB- 


2134  Michigan  Avenue* 


EDISON  LAMPS  REDUCED  TO  44  GTS. 

16  CANDLE  POWER  LAMPS. 

Lots  of  25  to  150 .44  cents  each. 

Lots  of  150  to  500 42  cents  each. 

Lots  of  500 40  cents  each. 

Other  sizes  In  proportion.     All  sizes  in  stock,  with  bases 

to  fit  any  make  of  lamps  or  sockets. 

FvU  Idne  OKONITE  WIRES  in  Stock.    Safest  and  best  wire  made. 


Full  Idne  of  Edison  Sockets  and  Appliances, 


STANDARD  ELECTRICAL  WORKS, 


CINCINNATI, 
OHIO. 


raTEODUCCrO  ENIIEEtl  NEW  PRINCIPLES. 


PflL  Mir.  19,  lii9. 


THE  OLD  STYLE. 


THE  ACME  LIM  BELT 

IS  MADE  ONLY  BY  THE 

Page  Belting  CompaBy,  Concord,  X.  H, 

Branches  :  Boston,  New  York,  Cliicago,  San 
Francisco.  Also,  manufacturers  of  all  tlie 
staple  prrades  of  Leather  Belting  and  Lacing. 
Send  for  Illustrated  Catalogue— a  valuable 
trealiae  ou  belting,  Free. 


J.    M.    LENNON, 


ical 


22  Loan  &  Trust  Building, 
MINNEAPOLIS,     -     -     MINN. 

Telegraplilcand  Cable  Address:  I  ^^^j 

Maaufactorera'Agent  for  all  kinds  of  Electrical 
and  Uechacical  Apparatae.  Miunespolle  Agent 
for  the  Eoode  of  tbe  followiag  High  Grade  Manu- 
facturera:  H.T.  Palste,  Card  Electric  Motor  Co., 
Hunt  Engineering  Co..  Electrical  Supply  Co.,  Pel- 
Ion  Water  Wheel  Co.,  etc.  Sole  American  Agent  for 
the  Celebrated  Sunbeam  High  Candle  Power  Incan- 
descent Lamps,  MaDDfactnr<jd  hy  the  Sunbeam 
Lamp  Co.,  Ltd..  Gateshead  opon  Tyne.  Lookout 
for  thlB  Advertisement,  April  25tli,  for  a  fewof  the 
tlneet  BpecialtleB  In  the  line,  both  doineetlc  and 
Imported. 


ALUMINUM  AGE  ■  X  National  Jodrnai  of 
Scieniiflc,  Mechanical,  Progreesive  Intelll- 
eence.  All  the  latest  newa  about  new  dlecover- 
ies  of  the  new  metal.  Over  10,000  copiea  monthly 
gnaranteed.  Only  SI  a  year,  including  a  Lord's 
Prayer  -» luminum  Souvenir  and  f  olid  Aluminum 
Finger  King. 


DRY  STEAM 


FIIBNIBHSDBY 


SEPARATOR, 


The  Pond  Separator  is 
guaranteed  to  relieve  the 
Bteam  of  all  entrained 
water,  and  return  this 
water  to  the  Boiler,  thus 
effecting  ft  large  saving  In 
fuel.     

SEND  FOR  CIRCUUR. 


Fosd  Engineering  Co, 


ST.  LOUIS,  CHICAGO 

KANSAS  CITY,    OMAHA, 
DALLAS,  SEATTLE. 


Stilwell's  Patent  Live  Steam-Feed  Water  Purifier. 


Removes  all  Impurities. 

Entirely   prevents   SCALE    in   Steam 
Boilers.    Catalogue  on  application. 

STILWELL&BIERCBMFG.GO., 

DAYTON,  OHIO. 


THE  SHAWHAN  MACHINE  WORKS, 

BmiiDEBS    OF 

ELECTRIC    LIGHT    APPARATUS, 

GENERATORS  100,  150,  200  and  250  LIGHT  CAPACITY,  NOW  KEADT. 

REPAIR  WORK  OF  ALL  KINDS. 
195  learned  Street,  West,  -        -       -  DETROIT,  JUICH. 


ELECTRIC        "^^-  Mclaughlin. 

RAILWAY  ■'■*^®°^^'  Experience. 
I  I  n  U  T  A  Pioneer  in  the  Baelneea. 

^™  POWER._^=  |?lls.'=  ""  ">' 

48,  50  and  58  NORTH  ClilHrTOIir  ST., 
CHICAGO,  ILL. 


A  nODEIi  BAIIiTTAY. 

The  Burlington  Route,  C,  B.  &  Q.  R. 
R.,  operates  7,000  miles  of  road,  -with  ter- 
mini In  Chicago,  St.  Louis,  St.  Paul, 
Omaha,  Kansas  City  and  Denver.  For 
speed,  safety,  comfort,  equipment,  track, 
and  efficient  service  it  has  no  equal.  The 
Burlington  gains  new  patrons,  but  loses 


EMPIRE  CHINA  WORKS, 

144  to  156  Green  St„  Green  Point,  BrooMyn,  E,  D„  N.  Y. 
HARD  PORCELAIN   ELECTRICAL  SUPPLIES, 

INCLUDING 

Switch  Bases.  Cnt-Oat  Boxes,  Cleats,  Circuit  Breakers, 
Bosltines,  Knobs  and  other  Insulators. 

The  body  of  onr  goods  is  made  non-condnctive.  Our  ware  Is  the  moat 
denee  and  ie  consequently  the  most  non-absorbent  that  can  be  prodnced, 
being  the  TRUB  HARD  POaCELAIK. 


J.C.TEMPLE, 

(Formerly  of  STOUT,  MILLS  &  TEMPLE), 
DATTON.  OHIO, 

HyMcanifflecliaiiicalEDpeer 

Improvement  of  Water  Powera,  Arraneement 
of  Power  Plants,  Bhafting,  etc,  for  Electric  Power 
and  Light.    CONSTRUCTION  SUPERINTENDED. 


HENRY  HUTTON, 

CoDBultJng  and  Contractiog  Eleetrieal  Engineer. 

COMPLETE  ELECTRIC  LIGHT 

AND  POWER  F J. ANTS. 

MINING  AND  SPECIAL  MACHINEKY. 

MANDPACTUKEKS'  AQENT. 


Tev 


''^^^ 


KARTAVERT 

THE  BEST  SUBSTITUTE  FOR  HARD  RUBBER. 

A  HARD  AND  FLEXIBLE   FIBER. 

IN  SHEETS,   RODS  and  TUBING.     FOR  ALL  ELECTRICAL  PURPOSES  WHERE 
PERFECT  INSULATION  IS  DESIRED.     PATENT  INSULATING  CLEATS. 

ThQM  KartaYsrt «  Manufacturing  ^  Co,^ 

-vTcrxxjXiAxsa'c-'X'osir,  x>xixj. 


JOHN  STEPHENSON  CO., 


XjII^ITED, 


STREET    CARS 


FOR- 


ELECTRIC  MOTORS. 


CARS   ADAPTED  TO   ALL   SYSTEMS. 
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VICTOR  TURBINE  WATER  WHEEL 

The  attention  of  ELECTRIC  COMPANIES  is  called  to  this  CELE- 
BRATED AVATER  'IVHEEL  as  particularly  adapted  to  their  use, 
on  account  of  its  remarkably  steady  motion,  tticrli  Speed 
and  £;'reat  Efficiency,  and  lar^^e  Capacity,  for  its  diameter, 
being  double  the  I^ower  of  most  wheels  of  same  diameter.  It  is  used  by  a 
number  of  the  leading  electric  companies  with  great  satisfaction.  In  the  econoni= 
ical  use  of  water  it  is  without  an  an  equal,  producing  the  highest  per  cent,  of  use- 
ful effect  g-uaranteed. 

t^^^D  FOB  CATALOGUE  AND  PARTICULARS. 

Our  Horizontal  "Victor"  is  highly  recommended,  as  no  geai^  are  required, 
and  it  can  be  belted  directly  to  dynamo. 

The  accompanying  engraving  represents  a  pair  of  12-inch  VHCXOR 
TURB1I\ES  arranged  on  a  horizontal  shaA.  with  Cast-Iron  Flume,  Draft 
Tubes,  End  Bearings  for  Shaft,  and  Driving  Pulleys  complete,  all  mounted  upon 
a  substantial  cast-iron  bed  plate.  The  entire  arrangement  is  very  complete  and 
strictly  first-class  in  every  particular.  We  are  now  prepared  to  furnish  Victor 
Turbines,  either  single  or  in  pairs  on  horizontal  shafts,  and  where  the  situation 
admits  of  their  use.  we  recommend  them. 

STILWELL  &  BIERCE  MFG.  CO.,  •  DAYTON,  OHIO. 


I  VNTllT    r^ADHrtN  CO.,    MAKERS  or  HIGH -GRADE 


HARRISON  CONVEYOR 

FOR  HANDLING 

Grain,  Coal,  Tan  Bark,  Seeds,  Etc. 

Will  convev  all  kinds  of  erain  without  mlxinEr. 
Will  carry  two  different  kindB  of  material  in  op- 
posite directions  at  the  same  ti^ae. 
Will  convey  Ooe-Hundred  and  Fifty  Tons  of  Coal 

fer  Jioar.  31ade  of  W'^oll^bt  Iron  and  Steel,  ?end  for 
llns.  Catalog.  BORDEN  A  SELLECK.CO^ 
48  and  .=-«  F-.!it«  "ir  .  i-hlcaso.  111. 


You  make  a  mistake  if  you  don't  buy  Electrical 

Supplies  from  F.  &  F.,  Cleveland,  OMo. 

Send  for 

the  latest 

"lilet  of  Bargains 

for  Bell  Hangers"' 

and  "rock  bottom  prices"  on 

Uedlca!  Batteries. 

We  undersell  all. 

AddresB 

Fletcher  &  Fletcher  Electric  Co.,  Cleveland,  O. 

Mention  this  paper  If  yon  want  bottom  prices. 


FOR  SAIiZ:. 


WK-  8.  TUENEB. 


J.  LESTZB  WOODBRTDSB. 


inrOODBRIDGi:  &  TURNBR^ 

Electrical  Engineers  and  Contractors. 

C03IP1.ETE  EttCIFMBBT  OF  ELECTBIC  BAUiWAYTS. 

Steam  Plants  for  Electric  Light  and  Power.  Arc  and  Incandescent  Lights  Installed. 

Designs  and  Estimates  Snbmltted. 

47    71x>3.es    ^ixlldlxxs.    SJ'e'w   '^'orls.. 


OnelS-light  50  volt  Dynamo 
One  25-light  50  TOlt  Dynamo 
One  50-light  50  Tolt  Dynamo 
One  7  5 -light  110  Tolt  Dynamo 
One  lOO-light  1 10  Tolt  Dynamo 
One  1 50-light  llOTolt  Dynamo 
Including  Lamps  and  Holders. 


PURE  ALUMINUM 

One  Dollar  a  Pound  in  Ingots 

Tbe  Cheapest  and  Purest  ontbeHaiket. 

Manufactured  by 

THE    COWLES 

Electric  Sineltifli&AlMm  Co. 

I4OCKPOBT,  W.  Y. 

Alumlnnm  Brass  and  Aluminum  Manganese 
Bronze  the  strongest  and  best  metals  for  pro- 
peller wheels. 

GoldMedal,  Paris,  1889:  Elliott  Cresson  Gcid 
Medal;  John  Scott  Legacy  Medal. 

Correspondence  Solicited. 

"^^        — ^g  ^^^  HEADQUARTERS  IN  THE  WEST 

FOR    EI.ECXRICJLI-    SOOI^S. 

SEND  FOR  OUR    COMPLETE  CATALOGUE. 

Eleotrioian  Publishing  Co,,  G  Iiaheside  Bldg,,  Chicago,  ill. 


I.  W.  COLBURN  &  CO.. 

FITCHBURC,  MASS. 


THE    DEADLY    PARALLEL. 


THE 


*i 


99 


^INCANDESCENT  if^f'uJ 


LAMP. 

Cost  of  current  consumed  in 
600  hours 

TWENTY 

Times  the  first  cost  of  Lamp. 
Average  Candle  Power, 

12. 


THE 


SUNBEAM 

LAMP 
At  a  Fair  Price. 


Cost   of  Current   consumed   in 

600    hours    ELEVEN  TIMES 

the  first  cost  of  Lamp. 

Average  Candle  Power, 


SAMPLES   FREE  ON   APPLICATION. 


Th6  Sunbeam  IncandescGQl;  Lamp  Co.,  Cbicago. 
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C.  &  C.  ELECTRIC  MOTORS  AND  DYNAMOS. 


Electric  motors  in  all  standard  sizes 
for  operating  elevators,  p\unps,  print- 
ing presses  and  machinery  for  gen- 
eral manufacturing  purposes. 


Electrical  Mining  Machinery  of  all 
kinds,  Hoists,  Tram  Cars,  etc. 


Electric  Blowers  for  ship   ventila- 
tion.   Fan  outfits. 


Electric  plants  for  pumping  church 
organs. 

07er  10,000  motors  in  actual  oper- 
ation. 


THE  C.  &  0.  ELECTRIC  MOTOR  CO. 


Dynamos  in  all  sizes  of  same  de- 
sign and  dimensions  as  the  standard 
motors. 

Equipment  of  mines,  factories,  ma- 
chine shops,  office  buildings  with  com- 
plete electrical  plants  for  lightirg  and 
power. 

New  England  Office,  63  Oliver  St.,    -    BOSTON. 
Pliiladelphia  Offlce,  38  S.  FOURTH  ST. 

Chicago  Offlce,         -  PHENIX  BLDG. 

San  Francisco  Office,       •       35  MARKET  ST. 

402-404  GREENWICH  ST., 


The  New  American  Turbine  Water  Wheel. 

PAETIOUIAELT  ADAPTED  TO  DEIVHTG 

ELECTRIC  LIGHT  AND  POWER  STATIONS, 

On  account  of  its  Ugli  efficiency  at  all  stages  of  gate,  steadiness  of  motion  and 
easy  working  gate,  tlie  construction  of  wlilcli  makes  it  the  most  sensi- 
tive to  the  action  of  a  governor  of  any  wheel  on  the  market. 


^pun    cop    PATAI  IIPIIP   illustrating  various  styles  of  setting 


on  both  vertical  and  horizontal  shaft. 


THE  DAYTON  GLOBE  IRON  WORKS  CO., 

DAYTON,  O. 


SUCCBSSOES  TO 

ISTOVT,  MrLrS  &  TEMPLiE, 


ST.  LOUIS  ELECTRICAL  SUPPLY  CO., 


403  NORTH  EIGHTH  STREET, 


ST.  LOUIS,  MO. 


Habirshaw,  Safety,  and  K  E.  Wires;  Poles,  Cross-Arms,  Fins,  Brackets  and  InsulatorSo 
Electric  Railway  and  Electric  Lighting  Supplies  of  all  descriptions. 


THREE 

GOOD 

OOOKS. 


Dynamo  Tenders'  Hand-Book. 
Incandescent  Wirins:  Hand-Book, 
Bell  Hangers'  Hand-Book. 

ELECTRICIAN  PUBLISHING  COMPANY, 


6  Lakeside  Building, 


CHICAGO,  ILL. 


ONE 

DOLLAR 

EACH. 


REGULATIDN-DURABILITY- 

^1  SIMPLICITY-SELF-CONTAINED- 


r|l!L&TAN#Jg% 


THE  JOHN  T.NOYE  MFC  CO.  BUFFALO.  N.Y. 


FAIRBANKS,  MORSE  ^  CO., 

St.  Louis,       Chicago,       Kansas  City,       Denver,       Omaha,       St.  Paul, 


HILL 

Clutch  Works, 

CLEVELAND,  O. 


EASTERN   OFFICE. 

18  Cortlsndt  St.,      ■      NEW  TORK. 

Engineering  Ofllce:  146  Fraoktin  St., 
BOSTON. 

CHICAGO:         MINNEAPOLIS: 
38  So.  Canal  St.    305  Eueiita  Building. 

KANSAS  CITY: 
I'iil  and  1223  Lfnlon  Avenue. 

ELECTRIC  LIGHT  PLANTS 

Hesigned,  Eroded  and  Furnistied. 

Send    for    oew    Catalogue  Power 
TranemlBBloa  Machinery. 
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THE  EVANS  SYSTEM  lf  DRIVING  DYNAMOS. 


Hundreds  of  sets  of  Cones  in  use,  and  thousands  of  h.  p.  being  transmitted  to  dynamos  by  our  system  of 
friction.  For  information  in  regard  to  Speed  Cones  send  for  catalogue  "T,"  and  for  particulars  of  our 
system  of  Driving  Dynamos  send  for  catalogue  "B."    Address, 

SEVINS  FRICTION  CONE  CO.,  85  Water  St.,  BOSTON. 


TURBINE  WATER  WHEELS 


MAKUPACTUEBD  BT 


P 


COZrlS5C3XLteil 


■^■©rtloa.1. 


RODNEY  HUNT  MACHINE  COMPANY. 

SPECIALTIES  FOR  ELECTRIC  LIGHT  AND  POWER. 
Donble  the  pow^er  of  most  wheels.    Rich  speed.    Beltlnsr  directly  tc 
dynamo.    Efficiency,  .9(150.    Ilolyoke  Tecting  Flame.    Easy -n'orkioe  grate. 
Even    Npeed       Excellent  workmanship,  great  dnrablllty.     3Ioderate  prices 

and  Batlsfflction  in  every  respect  gaaranteed.  1,800  wheels  eoidin  New  England.  One 
parly  has  87  of  these  wheels  in-ase;  another  6,800  h.  p. ;  another  7.2C0  h-  p.,  etc.,  etc. 
Large  nomber  of  wheels  furnished  for  Electric  Lighting.  AH  giving  perfect  Batlefact- 
ioQ.    Write  for  catalogtie  and  estimates  on  proposed  plants. 


Boston  Office,  70  Kllby  St.   Main  Office  and  Works,  ORANGE,  MASS.,  U.  S.  A. 


lURE  ALUMINUM 

IN 

Castings,  Ingots,  Sheets,  Rods, 
and  Wire. 

ALUMINUM  BRONZE 


Castings,  Ingots,  Stieets,  Rods  and  Wire. 

SEND  FOR  PKICES. 


THE  CLEVELAND  ALUMINOM  CO., 


Atwater  Building, 


CLEVELAND, O 


Our  '91  CATALOGUE  is  now  ready  for 

distribution,  and  will  be  mailed  free 

with  trade  discount  sheet  on  receipt 

of  request  with  business  card  or 

some  evidence  that  the  applicant 

is  a  dealer  in  Electrical  Supplies. 

PARTRICK  &  CARTER  CO., 

March  25,  1891.  ^  1 25  South  Second  St.,  PHILADELPHIA,  PA. 


FRANKLIN  S.  CARTER,  i 

CHAS.  IVI.  WILKINS.         [•  TrADINS  AS 

E.  WARD  WILKINS.  ) 


PARTRICK  &  CARTER  CO.. 


MANUFACTURERS  OF  ALL  KINDS  OF 


Send  your  business  card  and  get  our  Catalogue  and  Trade 

Discount  Sheet^  then  you  will  see  what  we  make, 

and  how  low  we  sell  our  goods. 

125  SOUTH  SECOND  STREET,        .         .        PHILADELPHIA,  PA. 

THE  ELEKTRON  MFG.  CO., 

79  and  81   Washington  Street,  Brooklyn,  N.  Y. 


-MANUFACTURERS  OF- 


Perret  Electric  Motorsi  Dynamos 

LAMINATED  FIELD  MAGNETS,  HIGH  EFFICIENCV, 

LOW  SPEED,  FULL  POWER. 

Motors  of  any  nlze  for  any  purpose.  Factories  equipped  throughout  with  Electric  Powell 

Isolated  Plants  for  Incandescent   Electric  Lighting. 


BALTIIVtORE.  MD.,  Huntington.  How  &  Pilclicr.  306  West  Fayotio  St. 

..„- 1  &  Co..  1409  N.  Y.  Ave.  ST.  PAUL.  MINN..  F.  J.  Ronz.  327  IVIinnosota  St. 

Penet 90 H.F. Motor, Speed 5M,  Weight  1, 300 Ibt.       NEW  ORLEANS.  LA..  George  Baquic.  t40  Gravier  St.  PHILADELPHIA.  PA..  Pennsylvania  Macliinc  Co..  29  N.  7th  St. 


WASHINGTON.  D.  C,  I.  U.  Burl(Ott  &  Co..  1409  N.  y'.  Ave. 


sx 
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NEW  BOOK! 

READY  IN   MAY. 


ELECTRIC 


TRANSMISSION 

HAND-BOOK. 


Lieut.  F.  B.  Badt's  latest  addition 
to  our  famous  hand-book  series,  of  which 
20,000  copies  have  been  sold.  The  new 
book  deals  in  the  author's  well-known 
practical  style  with  all  the  problems  of 
Electric  Power  Transmission. 


READY  IN  MAY._  PRICE,  $1.00. 

ELECTRICIAN  PUBLISHING  CO. 

6  LAKESIDE    BUILDING,  CHICAGO. 
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HOW  ARE  YOU 


FIXED    FOR 


INCANDESCENT  UMP$? 


HAVE    YOU    SEEN    THE 


ECONOMIC? 

If  not,  you  are  losing  valuable  time,  and 
should  post  yourself  AT  ONCE  on  the  merits 
of  this  FIRST-CLASS  LAMP.  It  has  cut  a 
wide  swath  in  the  East  during  the  short 
period  of  its  existence,  and  although  but  an 
INFANT,  it  has  made  the  GIANTS  hustle  to 
keep  pace  with  it. 

DON'T  DELAY,  but  write  at  once  for 
further  information  and  prices  to  the 

Nortlifestern  Electrical  Sjiecialty  Co, 

OENX    TVESTERN    AGENTS, 

1017   Chamber  of  Commerce, 
CHICAGO. 


'Electrk  Light  Globeje^-^ 

r      THE-LARGEST-Lir^E-oF 
MOVELaRTISTICPATTEHNS&EFFEGTSl 


SEND  FOR  CATALOGUE 


THE  ELEMENTS  OF 

Dynamic  Flectricity 

AND  MAGNETISM. 


For  Learners.      U  U  Mf  X    \J  \J  Jl  I      Postage  Free 

ELECTRICIAN   PUBLISHING   CO., 

6  Lakeside  Building,  CHICAGO. 


tfSo 


CABLES  OF  ALL  KINDS. 

UNDERGROUND  CONDUCTORS. 

LEAD  COVERED  TELEPHONE  CABLES. 

WEATHERPROOF  AND  UNDERWRITERS'  LINE  WIRE. 

COPPER  AND  BRONZE  TROLLEY  WIRE. 

MAGNET  WIRE. 


-MANUFACTURED  BY 


JOHN  A.  ROEBLING'S  SONS  CO., 

TVarehonse,  171  and  173  Lake  St.,  Chicago,  111. 
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THE  BUTLER  HARD  RUBBER  CO., 


3S  nVdCoroer  Streot,   3^o-\7v 

-  POSSESS  SUPERIOR  ADVAMTAeES  IX  THE  UASTDFACTIIRE  OF 


Especially  in  articles  adapted  to  electrical  industries,  having  obtained  the  sole  tHght  to  manufacture  HARD 
RUBBEH  under  the  valuable  Patents  granted  to  WILLIAM  KIEL, 

All  operations  of  sawing ,  cutting,  turning  and  polishing  our  new  standards  of 

OVI  p  p  ^r  D  ^\  ^\  A  M  Q  ^r  U  D  I  ly  ^^  can  be  performed  with  a  larg-e  reduction  in  the  -wear  and  tear  of  tools,  and  considerable  saving  of  labor. 
**  ^^  ^  ^  ■  ^  ■»  ^^  "^  ^*  ■'  **  ■  **  ■*  ■  ■"  ^^  Our  neTO"  standards  are  of  a  richer  black  throughout,  not  subject  >o  change  in  color,  are  tougher  and 
more  flexible,  do  not  become  brittle  with  age,  and  have  been  tested  and  approved  by  the  leading-  electrical  companies  of  the  United  States.  In  addition  to  these  ad- 
vantag-es.  we  also  offer  advantages  in  prices. 

KIEL'S  PATENT  HARD  RUBBER  CELLS  FOR  STORAGE  AND  PRIMARY  BATTERIES 

«$till  remain  the  most  satisfactory  and   cbeapest  in  the  market,  Qnegnaled   for   streneth,  durability,  insulation  and   resistance    to  acids. 

HARD  RUBBER  GOODS  OF  EVERT  DESCRIPTION  MANUkCTDRBD. 

Correspondence  solicited  from  all  manufacturers  and  dealers  in  electrical  machinery  and  supplies. 

FOR  SAIiR  BY  TUB  rKXTRAI.KI.ECTKIG  CO.,  CHICACIO. 


Our  Catalogue  of  Hotel  Annunciators,  Bells,  Pushes,  and 
other  house  goods  for  1891  is  now  ready  for  distribution.  We 
shall  take  pleasure  in  mailing  a  copy  of  it  to  all  dealers  in 
Electrical  Supplies,  upon  receipt  of  business  card  giving  address. 

WESTERN  ELECTRIC  COMPANY, 

CHICAGO  and  NEW  YORK. 


If  You  are  Operating  an  Alternating  Current  Plant  and  want  to 

SAVE  MONEY, 


STANLEY  TRANSFORMER. 

Its  good  points  are  too  numerous  to  tell  in  an  advertisement^ 

hut  write  to  the 


STANLEI  ELECTRIC  MANUFACTURING  CO. 


? 


Adapted  for 

WESTINCHOUSE, 

THOIVISON-HOUSTON, 

FORT  WAYNE, 

NATIONAL  mil  ml  p^^^i  i^-       i-v- 

SYSTEMS.   ALL   ABOUT   IT, 


PITTSFIELD,  MASS., 

and  you  will  learn 


April  II,  iSgi 
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TRADE  MAEK. 


(FACSIMILE)  -W.  V.  TELEGRAM. 

To   SOUTHERN  ELECTRICAL  SUPPLY   CO. 

823-  Locust    St.-    St.    Louis,    Mo. 
Ship   by   express   nine    thousand    feet   two  naught 
Okonite   feeder    wire   at   once. 

Dallas    Cons.    Trac.    R'y   Co. 
LARGE  STOCK  OF  ELECTRIC  LIGHT  SUPPLIES. ntT  Prompt  Shipments. 


Okonite  and  Candee 
Okonite  and  Manson 


W.  N.  HOBART,  President, 
j.  C.  HOBART,  Secretary. 


L.  O.  Maddux,  Vice-President  and  Treasurer. 
J.  H.  EiCKERSHOFF.  Superintendent. 


THE  TRIUMPH 


H 

E 

T 
R 
I 
U 


P 
H 


^  ^  t! 


ECONOMY, 
SIMPLICITY, 
DURABILITY, 
SILENCE. 


IS  to  m-imi  mil  mmn  m  mmii 


MOST  PERFECT  RE&ULATION  EVER  OBTAINED 

No  Small  Parts  Requiring  Repairs. 

No  Eccentrics.     No  Stuffing  Boxes.     No  Piston 

Rods.    Internal  Friction  a  Minimum. 

All  Parts  Interchangeable. 

The  engine  is  perfectly  balanced  and  self  contained:  all  wearing  surfaces  are  ex- 
ceptionally large,  making  it  the  most  perfect  high  speed  engine  built. 


THE  TRIUMPH  COMPOUND  EKGINE  CO., 

SOLE  BtJII^EERS, 

211,  213,  215  and  217  W.  2d  St.,  CINCINNATI,  O. 

FRASER  &  CHALMERS.  Anents.  i^alt  I  alp  Citv.  Utah  .  Helena.  Mont.         WHITE  FOR  CimOlillE 


i! 


for  all  uses  where  Power  is  Reniiired.    Over  GOOD  Running  Daily  in  Every  Part  of  Ihe  World  I 


Yearly  prodacUon  and  BsJeo.  ovev'  1800  enginee.  ni^gre^atiag  60,000  horse-power. 

Average  aales  greater   titan   AXX   other  hl^h-speed   engines. 

All  eDginen  built  ■trictly  to  gauge,  with  interchangeable  parts. 

All  engines    made    in    quantity  and    carried  In  stock  Tor  prompt  shipnionl. 

Bepairs  intercbangeable ;  made  In  quanUty  to  g^au^e.  and  carrltMl  in  stock  for  bnmcdiato  shipment. 

ZUootsated  descriptive  matter  fVimishcd  on  applicatton  to  any  agent. 


STANDARD  COMPODNO  JUNIOR  JU[j>?, 

AUTOMATIC   AUTOMATIC    AUTOMATIC      COMPU 


Hnndrvd*  In  c 

13  Silei   in    Slcrck. 
C    to    250   H.    P. 


Dne^inalled  for   High   (■"□c 
Dal;  and    Simpbcitf 
9   Sues   in    Slock. 
>5    io    300   H.  P. 


"  (JbEainr  than  a  Comman 

Slido  Valve   ' 

7  Size»  m  Stock. 


7  Sizes  Buiidtng. 


FOREIGN  &  DOMESTIC  SELLING  DEPARTMENT    ^ 


.^_    Ui,.h  X    M-Diono    «»    jl 

'      iC^I^^'^t''"  .V,     i'    C*!!! V  »l'*>rE 


i.  ^  T.-. i:cor.i 


CHlCAIill.  ILI~  ,      .  _...   ISeLokP  3(n>et_.  „.W(=uii.C'..>ux:.<.ti 

ukiikiiaka.  BUiTi<tii  eiuni    ^..^ Jono  R  rilkc 

OlKAMHi.  BfMtii       , T   F    Wem«Oe* 

lUnaiBI.,  UEKXANT    -   UonaeoMr  &. 0    Uluuicke 

IIATtNA.  ri  nt            _Alao '\T  B^a'orSi.N.  f     I   '1   -^r«n" 
KANSAS  CITT.  «0.u.    _l2pUaion   \ro.. W-i.|nitb-Hi>«.QllllUi. 


I'HILtDI.LI'HU.  Pi.    „i'l 
I    I'lTni&l'UUH.  I'l.,.   ^  .  W 


u>ldlhC..„U  R  MucHif^.Jr    £i 


Ul.  PEBU „     . 

VIC(iriT\.  RKXICO. 


iMnotaPark  n.  ! 


rT*r.. 

\  Rornri  >l    di«  Araukre- 


■  KXIM  riTT,   «KMCO     r'*"iraVl^A'""'  I  ""'*'■'"  """'  *  ^o 
■1HNE1F0U!«.  Ilfln.^  £»  Bwrr  BlOCk.^^    ;  Wc.inB'ii.xjHi.Churcb 
Ken-  4  Co 


VltZ*LrF.Xl%CU.  OCATEBILI 

ST    l,Onfi,ao.._,. ^n  S    FnunliSl^,^ 


SALT  LIKK  riTI.lTtn,  3B  Ronll 
4  23  f 


SAH  FRA\riSf0.r»l 
RCIIICDAM,   HOLLANR 
KPOKA^CFALI.S,n«SII.,n>ma'nx  Fnw 
STRKEI,  H,  1   W.         ....   1S9  Clnrenm  Si 
TSCUO.  SOT*  SCOTIA , 


rmonlSt... 


ParUi-  X  Loct  Mch   C 
Zo'Okf  Ctirt->innD 

rtah   *   MoDlftiin    U 


..  ramp*  L-io-Mch.Ca 
..Piplip  «  Lacy  Co. 
.  a  Q  Cbambcra. 


AfiplieaOont  tor  tMclutin  Agenc/  Conlraeti  mill  be  considarvd  onlf  from  ihoso  whs  aro  pnficienf  in  :ileam-engineentig. 


THEWESTINGHOUSE  MACHINE  COMPANY. 

)    PITTSBURGH.  PENNA.U.S.OF  A.  o 


POND 


ENGINEERING  CO.,^ 


ST.  LOUIS.  CHICAGO, 

KANSAS  CITY, 

OMAHA,  DALLAS,  TEX., 

SEATTLE,  WASH. 

ENGINES,  BOILERS,  ETC.,  FOR  DRIVING  DYNAMOS. 

COMPLETE  STEAM  PLANTS  CONTRACTED  FOR. 

ERECTED  READY  FOR  SERVICE. 

SPKCIALTIES:— Armlntrton  A  Sime  Ent'Ines,  SteM  Bnllfrp,  Standard  Rockiop  and  Sliefllelii 
Gratea,  Lowe  Healer,  Hoppf-B  PiirllliT,  Pond  Soparalor,  Blake  Pump.  KortiDt;  Injeclor,  Etc. 


Send  to  the  Nearest  Office  for  Latest  Catalogue. 


BALL 

AUTOMATIC^^ 

CUT-OFF 

ENGINE 


""'"^ERIEPA. 


COMPANY 


Standard. 


Cross  Compound, 
Triple  Expansjon. 
Tandem  Compound 


ENGINES  for  Electric  Railway  and  Electric  Lichtinc. 

The  only  GOVERNOR  giving  ABSOLUTELY  the  Same  Speeil  untler  all  CHANGES  OF  LOAD  or  BOILER  PRESSURE. 

Pn  I  IUr>  IPrUTO  .  O.  R  VIMCEMT  t  CO  ,  15  Crtl-indl  St  ,  M*v-  York  :   J  W.  PARKER.  38  Sn.  Fourlh  St.  Phlladpfphia.  P.i.:  COOLEV  &  VATER.  224  Wnshinflinn  Av... 
\H  I  IHIl  >llHI  IN  .  Mi......M.  Mi..  -  «  R  PEARSniJ  R...  4»3  H...  I...r..i.  BU...  IH.....  III.:  WILLIAM  T.  BOmiER,  6[»  N..  V.r.  LIE.  I...  Bid.  .O..h..  t«.b. 
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A  MARVELOySlNNOYATION 

THE  THOMSON-HOUSTON  ELECTRIC  COMPANY 

Has  Revolutionized  the  Electrical  Equipment  of  Street  Railways. 


The    Intermediate    Shaft,   Pinion    and 
Gear  have  been  discarded. 


The  Armature  Pinion  and  Axle  Gear 
are  now  enclosed  in  a  dust-proof 
case  filled  with  oil. 


Reducing  to  a  minimum  the  cost  for 
repairs  and  absolutely  eliminating 
the  objectionable  noises  incident  to 
all  other  systems. 


The  Armature  speed  has  been  reduced 
from  1300  to  500  revolutions  per 
minute. 


The  Railway  Motor,  as  now  construct" 
ed,  comprises  less  than  a  dozen 
parts. 


The  construction  of  the  Armature 
avoids  the  possibility  of  a  burn-out, 
except  by  malicious  carelessness, 
and  when  damaged,  can  be  readily 
repaired  by  a  novice. 


Don't  make  a  mistake  by  contracting 
for  Railway  Equipment  before  see- 
ing or  understanding  this  marvel- 
ous machine. 


Prices  for  Repairs,  Parts  and  Supplies 
materially  reduced. 


Information,  Prices  and  Literature  fur- 
nished on  application. 


CHICAGO  OFFICE:  BOSTON    OFFICE; 

148  Michigan  Avenue.  630  Atlantic  Avenue. 
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Knapp  Electrical  Works, 

GZSNZSRAIm    TTOESTERNT    AGSIffTS. 


PERKINS  ELECTRIC  LAMP  CO. 

Lamps  to  Fit  any  Socket.    Any  Candle  Power. 

Highest  Efficiency. 


HIGH  INSULATION  BRACKETS. 


I 


THE     "WRIGHT 


99 


Overhead  Railway  Switch. 

RAILWAY   SUPPLIES 

OF  EVERY  DESCRIPTION. 


The  DianioRil  K"  Splicing  Torcli. 


<K>      SPLICING 

\  Will  Uox  Corrode  Bare  Copper.  Al 


TORCH  )■■[' 

itt.NtVCRHfcMWsl  V 


GRIMSHAW  WHITE  CORE 

WIRES  Agp  CABLES- 
CHICAGO  INSULATED  WIRE  COMPANY'S 

WEATHERPROOF    WIRES. 

OUR    CATALOGUE  FOR    '91    JUST    OUT. 

54  and  56  FRANKLIN  ST,  -   CHICAGO. 


X-VVl 
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yjj 


ChiCa(59. 


SHIELD  BRAND 


1 


For  Overhead  Lighting  Circuits. 
For  Railway  Feeder  Wires. 

For  Power  Circuits. 


READ  THE  FOLLOWING. 


K,  H^FAllRINCTON.  PrcsL 


H   K.  WOOD.  Vice-Pres't  and  Ctn'l  Mnnager 


OFFICE  OF 


II    FUKSH.Sory.i 


Jl^e  piqua^leetrie  'l\(^\)\:  ai^d  povuer'^^ompa^y  ^'^' 


118  .  WEST  ■  WATER  .  STREET. 


^^ 


f"!      "S  Onu.A    <fW/A 


L,    yry  .  trv\^  «    tfui^    «*v>< 


tAf^uA    ^0-c  ihs.   -^  p>c-kj  (Mjc^. 

/    I       Pii|u»  iltclrit  Utht  K\i  Powtr  Co. 


^- 


^    /1. 7?.^. 
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DOUBLE  CARBON  LAMPS 

Afford    the    Only    Reliable    and    Efficient    Means    for 


ALL  IHT  ELECTRIC  LIGHTUIG. 


All  other  devices  are  crude,  expensive,  and  unsatisfactory. 


m  vm  Eimic  mm 

Has  established  its  broad  foundation,  patent  for  Double  Carbon  Arc  Lamps, 
No.  219,208,  having  won  four  distinct  infringement  suits  in  the  United 
States  Courts,  two  of  them  on  final  hearing,  the  decisions  being  rendered  by 
Judges  Gresham,  Blodgett,  Brown  and  Ricks- 

The  public  is  warned  against  the  use   of  infringing   lamps  or  any  crude 
substitute  for  the  Brush  invention. 


ARC  LIGHTING  APPARATUS, 

ELECTRIC  MOTORS  AND  GENERATORS, 

ALTERNATING  CURRENT  APPARATUS. 
INCANDESCENT  LIGHTING  MACHINES, 

CARBONS  FOR  ARC  LIGHTING, 
ETC,  ETC,  ETC. 

THE  BRUSH  ELECTRIC  CO., 
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FORT  WAYNE  ELECTRIC  CO., 


MAXrFACTUREBS    OF   THE 


Slattery  Induction  and  Wood  Arc  Systom 

: 01=^     

THE  MOST  PERFECT  OF  ANY. 

For  references  as  to  the  merits  of  these  systems,  inqiiire  of  the  local  companies,  the  operators,  or  the  customers  in 
the  large  cities  of  this  country  where  these  systems  are  now  being  used  almost  exclusively  after  other  systems  have  been 
tried  and  thrown  out — Philadelphia,  New  Orleans,  Cincinnati,  St.  Louis,  Kansas  City,  Louisville,  Detroit,  etc 

WE    MAKE    ALL   STANDARD   SIZES   OF 

INCANDESCENT  LAMPS  FOR  THE  ALTERNATING  SYSTEM, 

Also  Arc  Lamps  of  Standard  Sizes,  2,000  c.  p.,  1,200  c.  p.  and  800  c.  p.  • 


Main 


and  Factory,   FORT  WiL^NE,  ZITD. 


tXl.^ia-OZX    0:F'3F^XO£I)S: 


NEW  YORK I  f5  Broadway. 

CHICAGO 185  Dearborn  Street. 

PHILADELPHIA 907  Filbert  Street. 

DALLAS,  TEXAS  McLeod  Building. 


PITTSBURGH,  PA 533  Wood  Street. 

SAN  FRANCISCO 35  New  Montgomery  Street. 

TORONTO,  CANADA  ISSKIng  Street,  W. 

BUFFALO  228  Pearl  Street. 


ELECTEICAL 

Accumulators 

Useful  and  economical  for  all  purposes  to  which 
electricity  is  applicable,  such  as 

Propulsion  and  Lighting  of  Street 
Cars,  Vehicles,  Yachts,  Etc. 

Central  Station  and  Isolated  Light- 
ing. 

Portable  Lighting  or  Power. 

Portable  Electric  Lanterns. 

Electric  Power  for  Motors. 

Portable  Electric  Fans  for  Office, 
Family  and  Sick  Room. 


Ojily  Cl<>jm  and  <;oii vt-iiii'iit  IJiittery  for  Surseo&B, 
I>t>titist!4,  anil  ri-<>t'fSsion>il  Men  Oeneraily. 


MAMTirACTUEED  EXCLUSIVELY  UNDER  THE  PATENTS  OP 
FAURE,  SWAN,  SELLON,  GRXSCOM,and  others. 


BAXTER 

UllWir  MOTMS, 

"SLOW  SPEED. 

NO  INTERMEDIATE  GEARING. 
Gears  Run  in  Oil. 


EXAMINE  INTO  THE  MERITS  OF  THESE  MOTORS 

IF  A  REDUCTION  IN  REPAIBS  IS 

WORTHY  OF  CONSIDERATION. 


COMPLETE  ELECTRIC  LIGHT  AND  POWER  PLANTS. 

THE  ACCUlULATOR  CO., 

44  Broadway,  NEW  YORK. 

PHILADELPHIA  AGENCY;-ELECTRO  DYNAMIC  CO.,  224  Cailcr  Sired,  Philadelphia,  Pa. 

CHICAGO  AGENCY:— 239  La  Salic  SI.  SAN  FRANCISCO:— 220  S^llcr  St. 

BOSTON:- -HOLTZER-CABOT  ELECTRIC  CO.,  til  Arch  Street. 

PROVIDENCE  :-SWAr.TS  &  GANNEH,  Swarts  Building. 


COMPLETE  Z:C  EQUIPMENTS. 


SLOW 
SPEED 


STATIONARY  MOTORS 


For  ARC  and 
Incandescent  Circuits. 


,^.^°^n^%vO^-  BALTIMORE,   MD. 


®  mm 


$3  per  Annum. 


EVERY  SATURDAY. 


10  cents  per  Copy. 
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Ireson's   Self -Ad  justing   Leather- Link   Belting. 


Patd.  Nov.  16,  '86. 

Bspeclally  adapted  for 
stl  Electric  purposes  and 
otiierhlgh-6p«B4m&chia- 
ary. 


Send  for  IreBon'B  Illas- 
trated  Treaties  on  Self- 
Adjosting  Leather  Tilnb 
Belting,  fornlEhed  gra- 
toltonsly. 


Manf  d  by  CHARLES  L.  IRESON.  97  High  St..  Boston.  Mass. 

ELECTRICITY  IS  LIFE. 

At  least  it  furnishes  a  livelihood  to  those 

Who  Know  a  Good  Thing,  and 

They  Are  the  Buyers  of  Our 

mUUm  INSlilATED  WU  Al  CABLi. 


The  Standard  Underground  Gable  Co., 


CHICAGO. 


PlTTSBl'BGH. 


Manufactures  a 
Superior  Line. 

XBW  TORK. 


THE  HOLTZER-CABOT  ELECTRIC  CO., 

MASUFACrCEERS  OP  AND  DEALERS  IN  ' 

EVERYTHING   ELEOTRIOAL 

SEWD  FOB  356-PAeE  CATAIiOeCB, 

1 11  Arch  Street,  BOSTON,  MASS. 

SPECIAL  AGENCIES- ^^^'^'^'^^  *  HARRIS,  Dallas,  Texas. 

■  (  Paul  Seilers  Electrical  Works.  San  Francisco,  CaL 
A  full  line  of  onr  mannfactare  can  be  foandat  onr  Agencies. 


THE   BEST! 

$30.^ 


Xatf  all  Trolley.    Patents  Pending. 


COMPAXY, 

50  Broadway, 


0ft\NEE/?/A^^ 

EQUIPMENT 

COMPANY, 

73  Certlandt  St.,  Xew  fork  City. 

-.COMTRAOTOnS  FOR   . 

STEAM  AND  ELECTRIC  EQUIPMENT 

MATERIALS. 

Manufacturers'  Repreaentatlvaa. 

Underwood    Cotton    Ltather    Belting,     Indurated 

Fibre  Pipe,  Englnee,  Boilers,  Pol'i.  Line 

Materlile,  Condiillt,  Etc  .  Etc. 


JAMES  LEFFEL  WATER  WHEELS 

Built  by  the 

JAMES  LEFFEL  ^  CO. 


UPRIGHT   AND   HORIZONTAL, 

FOR 

Electric,  Mining  and  MANUFACiuRiHfi 

i:aHy  workiog  gates.  Hi«h  iwrceotage  and  even 
sp.:.il  at  full  and  part  capacity.  Eqimllv  adapted  to 
hieh  aud  low  heads.  Lart:e  numlitr  of  aizes  and 
stylos.     S*nd  for  dt-scriptive  pamphlet  to    ^ 

THE  JAMES  LEFFEL  &  CO. 


SPRINGFIELD, 
OHIO. 


Insulated  Wires  and  Cables. 

Tti«  acknowledged  Stnndard  Tor  dorable  and  Iilffh  In- 
■alatlon.  Kcs  merltn  proied  by  a  record  of  over  quarter 
of  a  oentuarj-.    Adapted  to  all  electrical  parpowes. 

CELEBRATED  KERITE  TAPE  FOR  INSOLATING  JOINTS. 


on  110   LIBERTY   ST.. 
NEW   YORK  CITY 


IFOH. 


Tlie  Electrical  Sfljlf  Co;s 


ADVERTISEMENT 


See  Page  XXVI. 


Electric  Light  and  Power. 
Telegraph  and  Telephone, 
Railway  and  all  other 
Branches  ol  Signalingf 


ALL  SIZES 
Lead  Bncaaed  Wires 


Aerial  Use. 
Subterranean  Use. 
Submarine  Use. 
Concealed  Wiring  In  all  Locations. 


6E0R6E  B.  PRESCOTT,  Jr.,  6en.  Agt.,  16  Dey  St.,  New  York. 

AVr-sforn  Electric  Co.,  Chicago.  111.,  Sole  Agents  fur  tlu-  AVi  si. 


ALEXANDER,  BARNEY  ^  CHAPIN, 

20   CORTLANDT   ST.,    NEW   YORK, 

GENERAL  ELECTRICAL  SUPPLIES. 


THE  MOST 

POPULAR  LAMP 

IN  THE  MARKET. 

"A.B^C. 


I 


WRITE  US 

FOR 

PRICES 

OF   ALL   GOODS. 


"THE     "CHAIKIPION"     BATTSRIT 

Price,  with  Rod  Zinc.  $1.15  per  Cell,  with  Corrugated  Zinc.  $1 .35  per  Cell. 


Complete  Cell  of  Champlou  Carbon  fleiiervolr  and  Tovcr  rormffat«d  Z\nt:  of  Champtou 

Batitorf.  of  ChMiiiploii  nsiiier.r.  liatterr. 


•  The  E.S.  GREELEY  &  CO. 

5  AND  7  DEY  STRBET,  NEW  YORK. 

Manufacturers,  Importers  and  Dealers  In 

j  Electrical  Supplies 

i  OF  ALL  DESCRIPTION. 

I    Telegraph,  Telephone,  Electric  Light  and 
5  Power    Appliances,   Construction 

I  Tools  and  Line  Material. 

standard 
Electrical   Measurement 
apparatus. 


WESTERN     ELECTRICIAN. 


April  i8,  iSgi 


NOTE  THE  CONTRAST ! ! 

INCANDESCENT   LIGHTS 

In  Ceniral  Stations  July  1st,  1890. 


THOMSON-HOUSTON  SYSTEM. 


8,355 
4,100 
3,100 

15.555 


MONTANA, 

NORTH  DAKOTA, 

NORTH  CAROLINA, 


P 


TOTAL 


P 


Airepte  of  All  Other  Sfstenis. 

145 

375 

1,183 

1,703 


NINE  TIMES 


as  many  of  the  Thomson-Houston  System  as  of 


ALL   OTHERS    COMBINED. 


The  figures  referring  to   "total  of  all 
Byetems,"   taken  from  table  published  in 
August  number  of  "Electrical  Industries," 
for  year  1890,  are  of  undisputed  accuracy. 

Total  of  all 

systems. 

Thomson-Houston  System. 

Number. 

Percentage  to  total  of  all 
systems. 

Montana,     -      -      -      - 
North  Dakota,  -      -      - 
North  Carolina, 

8,500 

4,475 
4,283 

8,355           98,^0  per  cent. 
4,100           911  percent. 
3,100            72,^0  per  cent. 

THOMSON-HOUSTON  ELECTRIC  CO., 


620  Atlantic  Avenue,  Boston,  Mass. 

Wall  and  Uoyd  Streets,  Atlanta,  Qa. 

116  Broadway,  New  York  City. 

16  First  street,  San  Francieco,  Cal. 

831  New  York  Life  Building,  Kansas  City,  Mo. 


148  Michigan  Avenue,  Chicago,  111. 
406  Sibley  Street,  St.  Paul,  Minn. 
216  West  Fourth  Street,  Cincinnati,  O. 
1110  Noble  Street,  Philadelphia,  Fa. 
1333  F  Street,  Washington,  D.  C. 
lie  North  3d  Street,  St  Louis,  Mo. 


April  1 8,  1 89 1 


WESTERN    ELECTRICIAN. 
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MoDiior  Electric  Co. 

Oatrander  &  Co.,  W.  R. 

Partilck  &  Carter  Co. 

Southern  Electrical  Supply  Co. 

Standard  Electrical  Works. 
enables. 

(Hee  wire  inaulated.) 
Cable,  I^^lectrlr,  (See  Wire  Ineu- 

lated),  copperTMheetandBar. 

Roebling's  aons  Co.,  John  A. 

Standard  Underground  Cable  Co. 

Webiem  Electric  Co. 
Carbons,  Points  and  Plates. 

EruBh  Electric  Co. 

Central  El^cti  ic  Co 

Electrical  Supply  Co  ,  The. 

Jimpirp  City  h-iectric  Co. 

Glooe  Carbon  Co. 

Knapp  Electrical  Works. 

National  tarbon  Co. 

\V6fltern  Electric  Co. 

Cars,  fllertric  Railway. 

Stephenson  Co.,  John. 

CIntclies,  Friction. 

Hill  Clutch  Works. 

Cunstmotion  an<l  Repairs. 

BalnElectricMrg.  Co. 

Electric  Construcllon  &  Supply  Co. 

ChicBgo  Kiectric  Mfg.  Co. 

Enapp  Electrical  Works. 

McLaughlin,  Jaa. 

Shawhan  Machine  Works. 

Temple,  J.  C. 

Westrrn  Electric  Co. 

Wilson,  Rebenstock  &  Co. 

Contractors,  Electric  Llsht, 
Knslae  Plants  and  Bleetric 
Railways. 

EruBh  Electric  Co. 
Chicago  Electric  Mfg.  Co. 
Edieon  General  Electric  Co. 
Enelneering  Equipment  Co. 
Button.  Henry. 
McLaughlin,  Jas. 
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Weetinghouae  Electric  &  Mfg.  Co. 
Weatern  Electric  Co. 
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Cnpper  Wires  and  Tapes. 

American  Electrical  Works. 
Central  Electric  Co. 
Ediaon  General  Electric  Co. 
Electrical  Supply  Co., The. 
Great  Western  Electric  supply  Co. 
Holmea,  Booth  &  Haydene. 
International  Okonlte  Co.,  The. 
llUnolB  Electric  Material  Co. 
Knapp  Electrical  Works. 
Monitor  Electric  Co. 
Roebling'6   Sons  Co,,  Jno.  A. 
Standard  Elec'rlcal  Works. 
Standard  Underground  Cable  Co. 
Western  Electric  Co. 

Cross- Arms. 

Central  Elecfrlc  Co. 
Electrlral  Supply  Co.,  The. 
Great  Western  Electric  oupply  Co. 
Monitor  Electric  Co. 
Southern  Electrical  Supply  Co. 
St.  Louie  Ei'ctrlcal  Supply  Co. 
Weatern  Electric  Co. 

Cat-ont«  and  Swltrhes. 

Alexander.  Barney  &  uhapin. 
Automatic  Switch  Co. 
Central  Electric  Co. 
Electrical  SuDply  Co.,  The. 
Empire  City  Electric  Co, 
Fletcher  &  Fletcher  Electric  Co. 
Great  Western  Electric  Supply  Co. 
Greeley  &  Co.,  The  E.  S. 
Holtzer-i'abot  Electric  Co. 
Palete,  H.T. 
Partrlck  &  Carter  Co. 
St.  Louis  Electrical  Supply  Co. 
Southern  Elt'ctrlcal  Supply  Co. 
Star  Eiectrix  Co. 
Union  Hardware  Co. 
Van  NulB.C.  S. 
Western  Electric  Co. 
Dynamos. 
Brush  Blectrlc  Co. 
Bain  Electric  Mfg.  Co. 
Colhnrn&Co.,I.  W. 
£j6ton  Electric  Co. 
Fort  Wayne  Electric  Co. 
Hawkeye  Electrl".  ManufacturlngCo. 
Howard  &  Co.,  Hiram. 
Helaler  Electric  Light  Co. 
IJatlonal  Electric  ManufacturlngCo. 
Palmer  Bros. 
Schuyler  Electric  Co. 
Shawlian  Machine  Worke. 
Thomson-UouBion  Electric  Co. 
Unlt'id  States  Electric  Lighting  Co. 
Weatern  Electric  Co. 
WestinghouBe  Electric*  Mfg.  Co. 

Electrical  Instrnments. 

Central  Electric  Co. 

Electrical  Supply  Co..  The. 

Great  Western  Electric  Supply  Co. 

Greeley  &  Co..  The  E.  8. 

Pftrtrlck  &  Carter  Co. 

Queen  &  Co. 

Star  Electrlz  Co. 

Weetern  Electric  Co. 

WeBt.on  Rlectrlcal  InHtrument  Co. 
Electrical  Specialties. 

Cutler,  Geo. 

Hlpwell  Mfg.  Co.,  n.  H. 

^ortbw«'otern  Elect.  Specialty  Co. 

Turner  Braefl  Works. 
Blectrlc  ICallwavs. 

Detroit  Eh-ctrlcal  Works, 

EdiHon  Ueneriil  Electric  Co. 

Thomson-Houeton  Electric  Co. 

WesilDghouae  Electric  &  Mfg.  Co. 

Woodbridge  &  Turner. 


Electroliers    and    Combina- 
tion Fixtures. 

Baggot,  E. 

Electrical  Supply  Co.,  The. 

Great  Western  Electric  Supply  Co. 

Sawyer-Man  ElecirlcCo. 

Thomson-UouBlon  Electric  Co. 
Electro-Platlns  Slachines. 

Brash  Electric  Co. 

Colbnrn  &  Co,,  I.  W. 

EdiBon  General  Electric  Co. 

Thomeon-Housion  Electric  Co. 
Bnsiues,  l*!iteaiD, 

Ball  Engine  Co. 

Engineering  Equipment  Co. 

Pond  EnyiupenngCo. 

Sioui  City  Engine  Worke. 

Tavlor  Manufacm-lng  Co. 

Triumph  Compound  Engine  Co. 

Weetiogbouse  Machine  Co. 
ErgraTTS. 

BiHun  Ulastrating  Co. 
Fire  Alarms. 

Electrical  Supply  Co.,  The. 

Knapp  E.ectrlcaJ  Works. 

Partricft  &  Carter  Co. 

Weetern  Electric  Co. 
Friction  Cones. 

Evans  Friction  Cone  Co. 
GaM  liisbf  ins,  Flectrlc. 

Cleverly  Electrical  Works. 

Electrical  Supply  Co.,  The. 

Knopo  Elecirical  Worka. 

Partrlck  &  Carter  Co. 

Western  Electric  Co. 

Wollensak.  J.  ?. 
General  Electrical  fi!)npplles. 

Alexander,  Barney  &  Chapin. 

American  Electrical  Works. 

Automatic  Switch  Co. 

Brush  Electric  Co. 

Central  Electric  Co. 

Chicago  Electric  Mfg.  Co. 

Cleverly  Electrical  Works. 

Edison  General  Electric  Co. 

Electric  Consirnctlon  &  Supply  Co. 

Electrical  Supply  Co.,  The. 

Emplie  Ci'y  Electric  Co. 

Fletcher  &  Fletcher  Electric  Co. 

Great  Weptern  Electric  Supply  Co. 

arefley  &Co.,TtieE.  S. 

Holmea,  Binch£  Baydens. 

Holtzer-f  abot  Klecrrlc  Co. 

ininoif  Elec'ric  Material  Co. 

International  ukonite  Co.,  The. 

Knapp  Electrical  Works. 

Lennon,  J.  M. 

Monitor  Electric  Co. 

Oftrander  &  Co.,W.  R. 

Partrlck  &  Carter  Co. 

Southern  Electrical  Supply  Co. 

Stanley  &  Hall. 

Star  Eiectrix  Co. 

St.  Louis  Electrical  Supply  Co. 

Staidard  Electrical  Works. 

Thomaon-Honaton  ElectrlcCo. 

Union  Hardware  Co. 

VanNuia.C.  S. 

Western  Electric  Co. 

Wlleon,  Rehenftock  &  Co. 

WoUeneak,  J.  P. 
GlobfS  and  Electrical  Glass- 

"ware. 

Biggot.  E. 

Great  Western  Electric  Supply  Co. 

Pbcenis  Glass  Co. 
Hard    Rubber  for  Electrical 

Pnrpnacs. 

Butler  Hard  Rubber  Co. 

Inanlatorn  and  insulatlns 
materials. 

Alexander,  Barney  &  Chapln. 

Butler  Hard  Rubber  Co. 

Central  Electric  Co. 

Cnlter.  Geo. 

Electric  MerchandlBe  Co. 

Electrical  Supply  Co.,  The. 

Empire  CIt\'  iilectrlc  Co. 

Fletcher  &  Fletcher  ElectrU  Co. 

Great  Wentem  Electric  Siinply  Co. 

lUinolB  Electric  Material  Co. 

Interior  Conduit  &  ineulatlon  Co. 

International  Okonlte  Co.,  The. 

Kaitavert  Mlg.  Co. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Munsell  &  Co.,  Eugene. 

Partrlck  &  Carter  Co. 

Southern  Electrical  Supply  Co. 

Standard  Paint  Co. 

St.  Louis  Electrical  Supply  Co. 

Western  EitctrlcCo. 
Insaiated  ^vires  and  Cables 

niaenet  Wire. 

American  Electrical  Worke. 

Central  Electric  Co. 

Day's  K<'rlto  Insulation. 

Eafltero  Electric  table  Co. 

EdlBon  General  Electric  Co. 

Electrlca!  Supply  Co..    The. 

Great  Weetern  Electric  Supply  Co. 

HolmeB,  Booth  &  Haydens. 

Interior  Conduit  &  Insulation  Co. 

International  Okonlte  Co.,  The. 

IndlaKubbertli;  Gutta  Percha  Insu- 
lating Co. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Partrlck  &  Carter  Co. 

Southern  Electrical  Supply  Co. 

St.  Louis  Electrical  Supply  Co. 

Standard  Electrical  Works. 

Standard  Underground  Cable  Co. 

Western  Electric  Co. 
InHurance. 

Eltcirlc  Mutual  Insurance  Co. 
Journal  Beorlnffs. 

Turner  Braes  Worka. 

Lamps,  Incandescent. 

Alexander,  Barney  &  Chapln. 

Born«^teln  Eleclrlc  Co. 

Brueh  Electric  (Jo. 

Buckeye  Electric  Co. 

Central  ElectrlcCo. 

Columbia  Incandescent  Lamp  Co. 

Edison  General  Electric  Co. 

Electrical  Supply  Co,,  The. 

Empire  City  Electric  Co. 

Great  Weatern  Rlectric  Supply  Co. 

Or^elpy  &  Co.,  The  E.  S, 

Belsler  Ek-ctrlc  Light  Co. 

Knapp  Electrical  Works. 

Lennon,  J.  M, 

Monitor  Electric  Co. 

Hawvnr-Mnn    Kloctrlc  f'o. 
Southern  Electrical  Supply  Co. 
St.  I.niilo  Klprtrlrfil  Snpplv  Co. 
Sunbeam  lucanduacent  Lump  Co. 
Thumson-HonBton  Electric  Co. 
Western  ElectrlcCo. 


aiaenet  Wire. 

(See  inanlated  wire.) 

STedical  Ratterles. 

Fletcher  &  Fletcher  Electric  Co. 
Partrlck  &  Carter  Co. 

aCica. 

Munsell  &  Co.,  Eugene. 
9Ilnin&r  Apparatus,  Electric. 

Bain  Electric  Mfg.  Co. 

Edison  General  Electric  Co. 

Thomson-tloHBton  iclectric  Co. 

Weetlnghouse  Electric  &  Mfg.  Co. 
Hotors. 

Bain  Electric  Mfg.  Co. 

Brush  Electric  Co. 

Baxter  Electric  Motor  Co. 

Cam  Electric  Moior  &  Dynamo  Co. 

Crocker-Wheeler  Electric  Motor  Co. 

C.  &C.  Electric  Moror  Co. 

Detroit  Electrical  Worka. 

Eaeton  Electric  ro. 

EdiBon  General  Electric  Co, 

El-  ktroL  Manufacturing  Co. 

Hawkeye  Electric  Mfg.  Co. 

Lennon, J.  M. 

Palmer  Broei. 

Shawhan  Machine  Worka. 

Thomanc- Houston  ElectrlcCo 

U.  8.  Electric  Lighting  Co. 

Westinghouse  Electric  &  Mfg.  Co. 
Oils. 

Taussig,  S. 

Oil  Cnps  and  Brass  Goods. 

Powell  Co.,  Wm. 

Packins- 

N.  Y.  Belting  &  Packing  Co.      • 

Pins  and  Brackets. 

Central  Electric  Co. 
Electrical  Supply  Co.,  The. 
Great  Western  Electric  >upply  Co. 
Standard  Electrical  Works. 
Southern  Electrical  Supply  Co. 
St.  Louis  Electrical  Sapply  Co. 
Weetern  Electric  Co. 
Poles. 

Brownlf  e  &  Co. 

Central  Electric  Co. 

Electrical  Supply    Co.,  The. 

Great  Weste-h  Electric  Supply  Co 

Milliken  Bros. 

Wiaconein  Bridge'&  Iron  Co. 
Publishers.  I^lectrlcal. 

Electrician  Publishing  Co. 
Pnslt   Buttons. 

Central  ElectrlcCo. 

Cutter,  Geo. 

Electrical  Supply  Co.,  The. 

Fletcher  &  Fletcher  Klectric  Co. 

Great  Western  Electric  Supply  Co. 

Knapp  Electrical  Works. 

Northweetern  Elect.  Specialty  Co, 

Partrlck  &  Ca-^ter  Co. 

Standard  El-ctrlcal  Works. 

Union  Hardwar«  Co. 

Western  Electric  Co. 
Railivayf),  Electric. 

(See  electric  railways.) 
SeparBtors,  t^team. 

Pond  Engineering  Co. 
(Speakine:  Tubes. 

Central  ElectrlcCo. 

Electrical  Supply  Co.,  The. 

Knapp  Electrical  Works. 

Monitor  E'ectric  Co. 

Ostrander  &  Co.,  W.  R. 

Weetern  Electric  Co. 

Wollensak,  J.  P. 
Npeed  Indicators. 

Queen  <fc  Co. 
Supplies,  Eleclrlc  Hallway. 

Fleclrin  Merchandise  Co. 

Electric  R  lihvay  Specialty  Co. 

llliocia  Electric  Material  Co. 

Tapes,  Insnlatinff. 

American  Electrical  Works. 
Central  Electric  Co. 
Eastern  Electric  Cable  Co. 
Ertieon  General  Electric  Co. 
Electrical  Supply  Co.,  The. 
Great  Weetern  Electric  Supply  Co. 
India  Rubber  &  Gutla  Percna   In- 

Bulutlng  Co. 
International  Okonlte  Co.,  The. 
Weetern  ElectrlcCo. 

Telesraith  Apparatns. 

Bnnneil  &  Co..  J.  H. 
Central  Electric  Co. 
Electrical  Supply  Co.,  The 
Empire  City  Elpctrlc  Co. 
Great  Weatern  Electric  Supply  Co. 
Greeley  &  Co.,  The  E.  8. 
Knapp  Electrical  Worke. 
Monitor  ElectrlcCo. 
Partrlck  &  Carter  Co. 
Standard  Electrical  Works. 
Western  Electric  Co. 
TelepUoncp,  Electric. 
Standard  Electrical  Works. 
Western  Electric  Co. 

Test  Instrnments. 

Bain  Electric  Mfg.  Co. 
Central  Elpctrlc  Co. 
Electriciil  Supply  Co^The. 
Greeley  &  Co.,  The  E.  S. 
Knapp  Electrical  Works. 
Queen  &  Co. 
Western  Electric  Co. 
Weston  Electrical  Instrument  Oo. 

Transformers. 

Stanli-'V  Eleclrlc  Mfg.  Co. 

Trnckp,  Klectric  Car. 

Detroit  Electrical  Works. 
Kdlpon  General  Eleclrlc  Co. 
Stephonaun  Co,,  Jno. 
Thomson-Houston  Electric  Co. 
WestlnghouBo  Electric  &  Mfg,  Co. 

Turbine  ^Vheels. 

Dayton  Globe  Iron  Works  Co, 
Hunt  Mflchlne  Co,,  Rodney. 
LelTel  &  Co.,  James. 
Stilwell  A  Btorce  Mfg.  Co. 

Wire.  Bare. 

Amerlrnn  Electrical  Works. 
Ceotral  Electric  Co. 
Electrical  Supjilv  Co, The. 
Hotmi'M,  Hooih  tfc  Haydens. 
Knapp  Eloctrlcftl  Works. 
Partrlck  &  Carter  Co. 
Koobllng'e  Sons  Co.,  Jno.  A. 
Western  Blectrlc  Go. 
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THE    TVATKON^t  CSaTrB  OTV^^ 


ClGTrela-rLca.,  01:i.io. 

-MANUFACTURERS  OF- 


ELECTRIC  LIGHT  CARBONS  and  BATTERY  MATERIAL. 


Electric  Specialties, 

WE    MAKE 

Electric  Supplies  Under  Contract. 


INCANDESCENT  LAMPS. 

so    TO    110    TTOIjTS. 

TO  FIT  STANDARD  SOCKETS. 


THE  BUCKEYE  ELECTRIC  CO., 

P.O.Box  123,     CLEVELAND,  OHIO. 


WRITE  =0R  CIRCULAB. 


CHICAGO  OFFICE,  182  Jackson  Street. 


HOI-IIES,    BOOTH    &    H2LYIDEITS, 

FACTORIES:   WATEBBT7RT,   CONN. 

MAMITFACTITBEBS    OF 

BARZ:  AND  INSUIaATXSD  ITITIRZ:. 

Underwriters'  Copper  Electric  Light  Line  Wire,  handsomely  finished,  highest  conductivity.    Copper  Magnet  Wire,  Flexible  Silk,  Cotton  and  Worsted  Cords 
for  Incandescent  Lighting.     Round  and  Flat  Copper  Bars  for  Station  Work.     Insulated  Iron  Pressure  Wire. 

PATENT     K.  K.     LINE  WIRE 

For  Electric  Light,  Electric  Railways,  Motors,  Telegraph  and  Telephone  Use. 

AGENTS  FOR  THE  WASHINGTON  CARBON  CO.,  CARBONS  FOR  ARC  LIGHTING. 

THOS.  L.  SCOVILL,  New  York  Agent, 

26  PARK  PLACE.  NEW  YORK. 


CROSBY  DRY  BATTERIES 

FOR  OPEIV  CIRCUIT  WORK. 

ELECTROMOTIVE  FORCE,  1.55  VOLTS. 
CURRENT  1  TO  15  AMPERES. 

THE  ONLY  BATTERY  SOLD  SEMI-CHARGED. 

DOES  NOT  WORK  UNTIL  WANTED. 

ONLY  A  SMALL  QUANTITY  OP  P0EB  WATER  NECESSARY  TO  CHARGE  IT. 


NEftT. 

CLEAN, 
EFFECTIVE, 

SIMPLE, 
COWlPaCT. 
PORTABLE. 


RECUPERATES 
QUICKER 

AND 

OFTENER 

THAN 

ANY  OTHER. 


TELEPHONE  FOR  LONG  OR  SHORT  DISTANCE. 

xprvTj   GAS  LIGHTING,  ANNOTOIATOES,    A/rTTTiTn  A  T     TT«2Tr« 
r  UK     BELLS,  BURGLAE  ALARM  AND    iViJljJJlC.B.J_i    U  CJ^jO 

XT'    XX.A.S    INTO    3i!C9XT.A.Xj. 

For  CtrciiIiirB  and  Price  LiHtB  (ipi)lv  to  Principal  Otllce 

CROSBY  ELECTRIC  CO., 

87  and  89  Konth  Fifth  Avenue,      -       -        NEW  YORK. 


THE  HAWKEYE 

ELECTRIC  MFG.  CO., 

DAVENPORT,    -     -     IOWA. 


13I_riI_E3^F=?^   CDF- 

Complete  Central  Station 


.A-iaxs 


ISOLATED  PLANTS, 
ARC  AND  INCANDESCENT  APPARATDS. 


OUR  DYIfAMOS  are  unsurpassed  by  any  made  for  efficiency, 
automatic  regulation,  and  general  workmanship. 


Licensee  of  the  Benowned  Perkins   Incandeseent  Lamps, 

Famous  for  long  life  without  discoloration. 


ELECTRIC    MOTORS    for    Railway   Circuits   and   Central 
Stations;  any  voltage,  highest  efficiency,  all  sizes. 


Prices  Reasonable.    Write  us  for  Catalogue  and  Price  List. 
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IE  HIT  THE  NAIL 

SQUARE   ON   THE   HEAD 

WHEN  WE  REDUCED  THE  PRICE  OF  A  FIRST-CLASS  LAMP  TO 

43  CEIMTS. 


lISHTINe  SUPPLIES. 


TOOLS  FOR  SPRING  WORK. 

A  Full  Line   In  Stock. 


OUR    IMPROVED   TREE    TRIMMER, 

PRUNING    KNIFE    AND 

SAW    COMBINED. 

Strong  and  Durable. 

HAVE  YOU  SEEN   OUR 

NEW    MAST  ARM? 


e g. 


; 


f 


9 S 


RAILWAY  SUPPLIES. 

TROLLEY  WIRE. 

FEEDER  WIRE. 

IRON   POLES. 
STEEL  RAILS. 

TROLLEY    HANGERS. 

PULL-OFF   BRACKETS. 
CURVE  INSULATORS. 

RAIL    BONDS. 
CONSTRUCTION  MATERIAL. 

Estimates  for  Cars  on  Application. 


FIXTURES 


Q,uite  a  number  of  Central  Sta- 
tions are  taking"  advantage  of  the 
inducements  we  are  offering,  and 
thereby  greatly  increasing  their 
earnings. 


Why  of   Course 
We  Can 

Give  you  anything  you  want  in  the  Elec- 
trical line. 


Because  we  have  the  largest  and  most  com- 
plete Stock  in  the  United  States. 


GREAT  WESTERN  ELECTRIC  SUPPLY  CO. 


190  &;  192  FIFTH  AVE.,  CHICAGO. 
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HOW  ARE  YOU 


FIXED    FOR 


INCANDESCENT  LAMPS  ? 


HAVE    YOU    SEEN    THE 


ECONOMIC? 

If  not,  you  are  losing  valuable  time,  and 
should  post  yourself  AT  ONCE  on  the  merits 
of  this  FIRST-CLASS  LAMP.  It  has  cut  a 
wide  swath  in  the  East  during  the  short 
period  of  its  existence,  and  although  but  an 
INFANT,  it  has  made  the  GIANTS  hustle  to 
keep  pace  with  it. 

DON'T  DELAY,  but  write  at  once  for 
further  information  and  prices  to  the 

Norllifesteni  Electrical  hcialiy  Co., 

GEIfX.    WESTERN    AGENTS, 

1017   Chamber  of  Commerce, 
CHICAGO. 


BERNSTEIN  ELECTRIC  CO. 


INCANDESCENT  LAMPS 

FOR 

ARC-LIGHT  CIRCUITS. 


SIMPLE.  BELIASLE.  DTTRABIiE. 


The  only  safe  socket  for  series  lamps,  and  the  only 
socket  having  insulating  material  for  the  outside 
parts.    Send  for  Illustrated  Catalogue, 

680   ATLAWTIO   AVENTTB, 


THE  ELEMENTS  OF 

nVNAMIC  FLECTRICITY 

AND  MAGNETISM. 


A  Book  T¥TGTf   I^TTrr  f  Price,  S2. 

For  Learners.      tfUOX    \^IJX.      Postage  Tree. 

ELECTRICIAN  PUBLISHING  CO., 

6  Lakeside  Building,  CHICAGO. 


a 


WARD'ARC  LAMPS 

FOR    DIRECT    CURRENT    INCANDESCENT   CIRCUITS. 


in  use  on  central  station  of  Edison  Electric  Illumi- 
nating Co.,  Brooklyn,  N.  Y. 

of  these  lamps  are  used  in  lighting  the  train  sheds  at 
the  Grand  Central  Station,  New  York  City. 

THOUSANDS  IN  USE  ALL  OVER  THE  COUNTRY. 


SATISFACTION    GUARANTEED. 


In  Corresponding  Please  State  Voltas:e  and  System. 

IMMEDIATE    SHIPMENT    GUARANTEED. 


These  lamps  run  two  in  series  on   circuits   of    100   to    120   volts,  and  are  wound  to  pass 

6^,  8  or  10  anaperes,  as  desired. 

The  Electric  Gcnstnicticn  id  Supply  Cc, 


Established  18  81, 


18  Corllandt  Street,  NEW  YORK  CITY. 


April  i8,  1S91 


•WESTERN     ELECTRICIAN. 


ALEXANDER,  BARNEY  &  CHAPIN 


TELEPHONE  BUILDING,  20  Cortlandt  St.,  NEW  YORK. 


VOLTMETERS. 


\  A.B.C.  1 


AMMETERS. 


ELECTRICAL  SUPPLIES. 


ARC  AND 

INCANDESCENT 

LAMPS. 


THE  MILLIKEN  PATENT 

ELECTRIC  RAILWAY  POLE. 


-MANUFACTURED   BY- 


milMlalKZSZff  BROS., 


No.  56  LIBERTY  STREET, 
NEW  YORK. 


No.  69  DEARBORN  STREET, 
CHICAGO. 


standard  Side,  Center  and  "Pnll-Off"  Poles.  Special  Attention 

Given  to  Insnlation.    Special  Poles  of  any  Required 

liength,  or  to  Stand  any  Strain  Made  to  Order. 


Mopted  by  all  the  leading  Roads  and  Recommended  by  the  Best  Engineers. 

In  nee  In  the  followlns  cities:    HEWABK,  BCFFALO,  JELBSEX  GITT 
PATKB80N,  TKOY,  FITTSBDBeH,  HAHILTON,  C,  ETC. 

Over  6,000  Ordered  in  the  Last  3  Months, 
ORDBRS  FOR  STANDARD  POLES  FILLED  FROH  STOCK. 

WRITE   FOR  PARTICULARS. 


"X^ZXS;     HNTES'W    O.A.f^r> 

CONSTANT  CURRENT 

(ARC)  MOTOR, 

THE  MOST  ECONOMICAL  ARC  MOTOR 
UAHUFACTURCD. 

Tio  Belt^.    ajo  Cog  "Wlieels,    Xo  Friction, 
A  Positive  ((uicli  Acting  Governor. 


BOSTON— The  Eastern   Electiical  Supply  &   Con- 

etrnctlon  Co.,  65  Oliver  St. 
NEW^'ORK-Chas.  L.  E.dlitz,  10  W.  23d  St. 
CHICAGO— TheTlioa.L.JotiDBOD  Co., 312D6arboru  St. 
MILWAUKEE— Henry  Jamien,  641  Third  St. 
WASHINGTON,  D.  C.-J.  Geo.  Gardner,  1005  H  St. 
ST.  LOUIS— Stagl  Electrkal  Bnglneerlng  Co.,  313  N. 

Eleventh  St. 
MONTGOMERY.  ALA.— W.  F.  Murphy. 
DETROIT,  MICH.— The  Michigan  Electric  Co.,  212 

and  214  GrlflwoldSt. 

MINNEAPOLIS,  MINN.,  J.  M.  Lennon,  No.  32  Loan  &  Trust  Building. 


The  Card  Electric  Motor  &  Dynamo  Co., 

Cor.  Second  and  Plum  Streets.  CINCINNATI.  OHIO. 


ELECTRIC 
RAILWAY 

For  All  Systems.     O  U  P  P  L I ES 


SEND  FOR  CATALOGUE. 


ELECTRIC    MERCHANDISE    CO., 

11  ADAM$$  STREET,  CHICAGO. 

'W.  H.  MASON,  General  Manager. 


Incandescent  Lamp  Co., 

19 12-19 14  Olive  Street,  St.  Louis,  Mo.. 


91AIVITFACTVBEBS   OF 


INCANDESCENT  LAMPS. 

Lamps  Made  to  Fit  any  Socket. 


Send  Ds  a  trial  order. 


Satisfaction  Guaranteed. 


BAIN  ELECTRIC  MFC.  CO., 

FOREE  BAIN,  President  and  Engineer. 
47  and  49  S.  Jefferson  Street,  CHICAGO. 

DYNAMOS    AND    MOTORS 

1-12  to  500  Horse  Power. 


Highest  Class  in  Efficiency,  Mechanical  Design,  and  General  Utility. 

Experts  in  applying  Electricity  to  New  Uses. 

SEND  FOn  i)ATAI.O«>IJB. 


WESTERN    ELECTRICIAN. 
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iitxxjX3^:ei.s    ox* 


ELECTRIC    POWER    MACHINERY, 


it 


Method  of  Mounting  Motor  and  Gearing,  Rac  Electric 
Railway  Truck. 


-fr-fr- 


Standard  Motors  are  of  15,  30  and  40  H.  P.  each, 
and  operate  satisfactorily  on  any  500  volt  circqlt. 


And  Manufacturers  of 


General  ElectricalSupplies 


This  is  the  only  motor  geared  to 
both  axles.  It  is  designed  and  built 
for  efficient  and  economical  working. 
Its  practical  operation  of  street  rail- 
ways so  far  sustains  this  claim. 


DETROIT.  MICH. 


Heisler  System  Long  Distance  Series 

INCANDESCENT   ELECTRIC   LIGHTING. 

UNEQUALED  FOR  DISTRIBUTION  OVER  WIDE  AREAS. 

"Awarded  the  Highest  Distinction,  a  Gold  Medal,  by  the  International  Jury 
at  the  Universal  JExpoiition,  Paris,  1889." 


Specially  adapted  for  Street,  Commercial,  and  General  Illumination  fr  m  Central  Stations.    Plant  may  be  located 

where  power  can  be  secured  cheapest,  even  if  miles  distant  from  the  Lighting  Station.    Safety,  Reliability,  ard  Financial 

^      Success,  fully  demonstrated.     Plan  of  Wiring  the  Simplest,  Cheapest  and  most  Efficient.    Strictly  Series.    Noted  for  the 

Brilliaticy  and  Beauty  of  the  Light.  Lamps  10  to  100  Candle  Power ;  Long  Life  without  Blackening.  Greatest  Production  of 

Candle  Power  per  Horse  Power.    Dynamo  Self-Contained  and  Perfectly  Automatic. 

8ESD  FOB  CIKCVI^AB.  COBBESPONDEKCE   80I.ICITEO. 

E1I.E1CTRIC  lalGHT  CO., 

PHI<  ADELPHIA,  PA. 


DBEXEL  Rllii  niiMn, 


JOHN  STEPHENSON  CO., 


NSTAT  YORK. 


STREET    CARS 


-FOR- 


ELECTRIC  MOTORS. 


CARS   ADAPTED   TO    ALL    SYSTEMS. 
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TBAOE      blAeifi 


TBAOE      MABIC 


SOUTHERN  ELECTRICAL  SUPPLY  CO.. 

823  Locust  St., 
ST.    LOUIS,    MO. 


GATE  CITY  ELECTRIC  COMPANY. 

522  Delaware  St., 
KANSAS    CITY,    MO. 


We  are  juat  distri^buting  our  new 

CATALOG- XJ 


-OF- 


Incandescent  Electric  Light  Supplies, 

ARC  LIGHT  SUPPLIES, 

ELECTRIC  RAILROAD  SUPPLIES, 

ELECTRIC  CONSTRUCTION  MATERIAL, 
CONSTRUCTION  TOOLS, 

OKONITE  WIRE  AND  PRODUCTS, 
LINE  WIRE, 

TEST  INSTRUMENTS, 
ELECTRICAL  BOOKS, 

And  a  vast  deal  of  useful  information.  We  wish  to  place  one 
of  these  books  in  the  hands  of  the  Superintendent  of  every 
Electric  Light  Company,  every  Electric  Bailroad  Company,  and 
of  every  other  Electrical  Enterprise  in  the  United  States  and 
Canada.  If  you  have  been  overlooked,  please  drop  us  a  postal. 
Have  you  received  our  Calendar? 


CENTRAL  ELECTRIC  COMPANY, 

1 16-1 18  Franklin  Street,  CHICAGO,  ILL. 


'J 


ConneGted  with  Private  Wire  with  Postal  Telegraph-Cable  Company's  System. 


nLO  N/> 


nLON/^ 


TRADC        MARK. 


TBADC       MAR  K. 


WESTERN  ELECTRICAL  SUPPLY  CO.. 

418  8.  16th  St.,  OMAHA,  NEB. 


ELECTRIC  POWER  TRANSMISSION  CO.. 


DENVER,  COLO. 


WESTERN    ELECTRICIAN. 
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Edison  General  Electric  Co 

EDISOX  BUILDING,  BROAD  STREET, 


New  Porcelain  Ceilins  Cut-Outs. 


Catalogue  No.  123. 


LATEST  DESIGN,  BEST  WORKMANSHIP. 


ImIST    PRICE-50    CSZUT'S. 


Discount  for  less  than  150,  43  per  cent. 
"         130  to  300,  471       " 
«  "  300  pieces,  30 


271  cents  Each. 

261      " 

23 


DISCOUNTS  FOB 

LARGER  LOTS  QUOTED 

ON  APPLICATION. 


In  force  from  April  1st,  and  subject  to  change  without  notice. 


ORDER  FROM  ANY  ELECTRICAL  SUPPLY  HOUSE,  OR  NEAREST  DISTRICT  OFFICE. 


MAIN    DISTRICT   OFFICES: 

(Janadian  DlHtrict,  Bank  of  Comincrce  Blrtg.,  Toronto,  Can.  Pacific  Coast  Dist.,  Edison  BIdg.,  1 1%  Bnsli  St.,  San  Francisco,  Cal. 

Central  Bistrict,  Bialto  Bnildint;,  Chicago,  III.  Pacittc  Sforthwest  District,  Fleischner  BIdg.,  Portland,  Ore. 

Ka«tern  District,  Edison  Bnildine,  Broad  St.,   New  York.  Bocky  Iloantain  District,  masonic  Building;,  Denver,  Colo. 

New  England  District,  25  Otis  isKreet.  Boston,  Ulass.  Sontliern  District,  Oonid  Bidg.,  lO  Decatar  Street,  Atlanta,  <Sa. 
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THE  NATIONAL  TRANSFORMER  SYSTEM 


CONVERTER  EFFICIENCIES. 
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Transformer  on  Pole  Showing  National  Safety  Fuse  Box. 


COMPLETE 

CENTRAL  STATION  EQUIPMENTS 

FOR 

LIGHT    OR    POWER 
iiisTBiniiTionr. 


OUR  APPARATUS  IS  OF  THE 

HIGHEST    EFFICIENCY, 

MECHANICALLY  AND  ELECTRICALLY. 

WE  UCAItANTBIi:  ITM  OPKKATION^HD 

PROTECT  OUR  CUSTOMERS. 


COMPLETE 

DIRECT   CURRENT  SYSTEM 

FOE 

ISOI-I.A.TE13D 

Lio-HTiisra-. 


NATIONAL  ELECTRIC  MFC.  CO.,       Eau  Claire,  Wis. 


A.C3-E13SrTS: 


NEW  YORK,  N.  Y., 
BUFFALO,  N.  Y., 
CINCINNATI,  O., 
WASHINGTON,  D.C., 
PHILADELPHIA,  PA., 


National  Electric  MIg.  &  Const.  Co.,  50  Broadway. 

Little,  IVIcOonald  &  Co..  141  East  Senoca  St. 

W.  N.  Gray,  1  2  Chamber  of  Commerce. 

.      L.  N.  Cox,  16  Filth  St.,  S.  E. 

C.  IM.  Blanchard,  GIrard  Building. 

SAN  FRANCISCO,  CAL., 


KANSAS  CITY,  MO., 
ST.  PAUL,  MINN., 
DETROIT,  MICH., 
DENVER,  COLO., 
WINNIPEG,  MAN.,   . 

National  Electric  Development  Co. 


-      Thomas  Wolle,  SIB  Main  St. 

The  Electrical  Engineering  &  Supply  Co. 

-     Commercial  Electric  Co. 

The  IVIountain  Electric  Co. 

SImpson-Oavis  Electrical  Construction  Co. 
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THE    ATTENTION    OF 

SUPPLY   HOUSES 

Is  invited  to  a  finely  engraved  circular  which 
we  have  just  issued  for  the  especial  use  of  our 
agents. 

Send  your  address  for  copies  in  quantity. 


THE  STAR  ELECTRIX  GO.j32owaiiaces..,  PHILADELPHIA, 


WHAT  AN  EMINENT  PHYSICIST  SAYS. 


UNIVEBSITY  OF  MICHIGAN. 


Physics  and  Electric  Engineering, 

ANN  ARBOR,  January  7,  1891. 

THE  LECLANCHE  BATTERY  CO..  New  York. 

GENTLEMEN:— The  two  cells  of  the  Axo  pattern  of 
youj  battery,  sent  me  for  trial  a  long  time  ago,  have  proved 
to  be  a  most  excellent  type  of  cell.  One  of  them  I  have 
used  for  two  years  and  more  to  furnish  the  main  current  in 
the  Rayleigh  method  of  comparing  E.  M.  F.  of  my  standard 
cells,  and  it  is  still  in  use  for  the  same  purpose.  The  E.  M. 
F.  falls  to  be  sure,  but  only  very  slowly  indeed.  It  is  now 
1.52  true  volts  after  2  years'  service,  and  the  cell  has 
never  had  a  drop  of  liquid  added  to  it  since  it  was  first 
set  up. 

Since  your  two  cells  were  put  into  service  I  have 
employed  a  systematic  plan  of  testing,  and  I  can  testify  to 
the  excellent  qualities  of  the  Axo  battery  from  the  tests 
made.  Very  truly  yours, 

H.  S.  CARHART. 

Dynamo  Regulators  and  Rheostats 

01  all  descriptions  In  slock  and  manufactured  to  order  for  any  special  work. 

MOTOR    SWITCHES, 

Both  Hand  and  Automatic,  of  Superior  Design 
and  Construction. 

Eotire  attention  di.-voted  to  the  manufacture  and  ■wiring  of  Rheostats. 

AUTOMATIGlwM  COMPANY, 

SOLB  MANUFACTUREH8  OF  THE 

Whittlngham    Automatic    Switch, 

No.  8  Keyser  Building, 

BALTIMORE,    MARYLAND. 

SEND  FOR  CATALOGUE  AND  PRICE  LIST. 


N 


ORTH  AMERICAN 
ELECTRIC  COMPANY, 

67  and  69  CANAL  STREET,  CHICAGO,  ILL. 


MANUFACTURERS  OF  THE 

"GLADIATOR" 

Voltage,  2.5. 


LOWEST  INTERNAL  RESISTANCE  AND  THE  LONGEST  LIFE 
OF  ANY  DRY  BATTERY  ON  THE  MARKET. 


Correspondence  Solicited  for  Agencies. 


isx3z<rx>    x'oxi    s.^^3vex>Xjx:    ^.a.'ti'xszv.'e-. 


G.  A.  HARMOUNT, 

MANAGER 

MONITOR  ELECTRIC  CO., 

14  9     WABASH  AVE.,  CHICAGO,  ILL. 

WHOLESALE  DeWlEB  IN  GENERAL 

ELECTRICAL  SUPPLIES. 


WESTEIIK  AGENT  FOK 


ALFRED  F.  MOORE 


I  KSTABL1S1IK1)  IS'iO.  i 


ELEGTRIGAL  WIRES  AND  GABLES. 

iKlccti'ic  Light,  Annunciator  and  Oiru-e  Wires.     Incandescent  and  Battery  CordS;   in 
fuel,  every  kind  of  Wire  known  ro  the  Electrical  Trade. 
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The  Westinghouse  Electric  k  Manufacturing  Co/s 


a 


IRON-CLAD 


GEARLESS 


i> 


MOTOR. 


IRON-CLAD 
GEARLESS 
MOTOR. 


>> 


"IRON-CLAD"  because  the  Armature  and  Field  Coils  are  COMPLETELY  PROTECTED  by  the  field  magnet 
casting,  making  it  Possible  to  run  this  Motor  with  Perfect  Safety  on  inundated  tracks  and  through  snow  and  slush, 

"GEARLESS"  because  the  Armature  is  placed  DIRECTLY  on  the  CAR  AXLE. 

There  is  NO  CONSTANT  LOSS  from  FRICTION  of  BEARINGS  and  GEARS,  and  NONE  OF  THE  REPAIRS 
which  these  parts  require. 

There  can  be  NO  NOISE  from  the  Motor. 

At  least  20  per  cent,  in  the  Power  consumed  is  SAVED,  owing  to  absence  of  gears. 

The  AVERAGE  WORKING  EFFICIENCY  is  between  90  and  95  per  cent. 

Armature  is  SOLIDLY  KEYED  to  the  axle  and  the  WIRES  are  laid  in  grooves,  so  that  no  strain  or  vibration  can 
move  them. 

The  WEIGHT  of  the  fields  is  CUSHIONED  upon  and  SUPPORTED  by  SPRINGS. 

For  further  information  and  catalogues,  address  the 


WESTINGHOUSE  ELECTRIC  &  MANUFACTURING  CO.. 


IKCANDESGENT 


To  Fit  any  Socket. 


Excelling  all  others  in  Life, 
Maintenance  of  Candle- 
Power  and   Efficiency. 


THE  BEST  IS 


General  Electrical  Supplies 
of  Superior 

Designs  and  Finish. 


LAMPS. 


FROM   8  c.  p.  to  150  c.  p.,  AND 
ANY    VOLTAGE. 


Even    Diffusion 

of  Light  by 

twisted  filament. 


THE  CHEAPEST. 


Send  for  our 
i  f CATALOGUE 

of  August  1 ,  1 890. 


,610-534  West  23d  Street, 

NEW  YORK. 


u 


620  Atlantic  Avenue, 

BOSTON,  NIA88. 


217  la  Salle  Street, 

CHIOAGO.  ILL. 
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BUREEY  DRY  BATTERY 


PATENTED  Jannary,  1890. 


STRONGER  than  any  open  circnit 
B  ATTE  R  Y  on  the  market. 

B  ETTE  R  than  any  Dry  Battery  yet  prodnced. 

The  most  Compact  and  the  Cheapest.     90c  per  cell.     Discounts  in 
quantities  and  to  the  trade. 


CHICACOr-Central  Electric  Co. 


J.  H.  BUNNELL  &  C0./"«en,:'76  Cortlandt  St..  N.Y. 


NO  RING. 

A  SILENT  CALL  IS  A  GOOD  THING  SOMETIMES. 

STANLEY  &  HALL, 

ELECTRICAL  HODSE  FDRNMNGS, 

32  and  34  Frankfort  St.,  NEW  YORK  CITY. 


BELTIKG  MADE  BY 

GHAS.  A.  SCHIEREN  &  CO., 

New  York,  Chicago,  Boston,  Philadelphia. 

72-iiich  Doable  Belt  (Second  Order)  for  Louls' 
iana  Electric  Light  Co.,  New  Orleans,  La. 

Two  48-inch  Doable  Belts  for  Louisiana  Elec- 
tric Light  Co-,  New  Orleans,  La. 

One  M-inch  Three-Ply  Perforated  Electric  Belt 
for  Tacoma  Railway  &  Motor  Co..  Tacoma, 
Wash. 

Oue  41-inch  Thre«-Ply  Electric  Belt  for  Citi- 
zen's Electric  Illuminating  Co.,  Brooklyn. 

Two  30-inch  Three-Ply  Perforated  Electric 
Belts  for  Gautier  Steel  Dept.,  Johnstown, 
Pa. 


NEW  YORK  BELTING  &PACKINC  CO. 


JOHN  H.  CHEEVI5R,      )  (LIMITED.) 

J.  I>.  CHEEVEK.  Manafters.     ^  ' 

F.  CAZENOVE  JOSfES.^ 

WM.  T.  BAIKD,  Sec'r- 

Oldest  and  largest  Manufacturers  in  the  United  States  ol 


15  PARK  ROW,  NEW  YORK. 


SAI.ESKOOMS: 

PHILADELPHIA,  308  Chestnut  Street. 
BOSTON,  52  Summer  Street. 
CHICAGO,  151  Lake  Street. 
DENVER,  1601-I6I1  mh  Street. 
CHARLESTON,  160  Meetinc  Street. 
GRAND  RAPIDS.  4  Monroe  Street. 
MINNEAPOLIS,  38  South  2d  Street. 
CLEVELAND,  176  Superior  Street.  , 


Vulcanized  Rubber  Fabrics 

FOR  SECfliNICiL  PCEFOSES, 

Rubber  Belting. 
Packing 
and  Hose. 


SALESROOMS: 

SAN  FRANCISCO,  1"  Main  Street. 
ATLANTA,  lil  Decatur  Street. 
DETROIT,  1624  Woodward  Ave. 
BALTIMORE,  12  North  Charles  Street. 
BUFFALO.  124-128  Washington  Street. 
NEW  ORLEANS,  8-12  North  Peters  Street. 
KANSAS  CITY,  1313  WeH  12th  Street. 
ST.  LOUIS,  616  Locust  Street, 


THE  ONLY  GOLD  MEDAL  AND  DIPLOMA 

AWABDEU  FOB  A  SYSTEM  OF 

INTERIOR  I  UNDERGROUND  CONDUITS 


At  tie  1890  EiposltiOE  ot  tlie 

WAS  GIVEN  THE 


Interior  Conduit  and  Insulation  Company, 

16  and  18  BROAD  ST.,       -       -       -       NEW  YORK. 


GEDAR,  OCTAGONAL  PINE  AND  STEEL. 

If  you  are  in  want  of  poles  of  any  kind,  it  would  pay 
you  to  write  for  our  prices,  before  ordering. 

BROWNLEE  &  CO.,  "mVc^' 


-I'xxx:- 


DiiDH  umm.  CO., 

PUSH-BUTTON 


TORRINGTON,  CONN., 


95  CHAMBERS  STREET.  NEW  YORK. 


PAISTE  CHINA  SWITCHES, 

5  and  10  AMP.  CAPACITY, 


FINE  EESIDENOE  INSTALLATIONS. 

To  see  Them  is  To  Like  Tliem. 

Tinted  to  match  all  Wall  Papers. 

CHEAP,  ARTISTIC,  HANDSOME. 

ri.CHH)  In  Btock  rf^ndy  to  ship,  more  on  the  wiitor 
freeh  from  Eiiropiv 
AhIi  yotir  8iii)ply  man  about  theui. 

H.  T.  PAISTE, 

1201  Market  St.,  PHILADELPHIA,  Pa. 


Th»t  the  Western  Electrician  enjiys  the  distinction 
ot  having  beea  selectsd  by  one  of  the  shrewdest 
of  advertisera  as  the  medium  for  carrying  the 
largest  advertisement  ever  placed  in  an  electrical 
journal.  This  tells  its  own  story,  and  points 
its  own  moral. 


GET  THE  BEST! 


P.«B. 


INSULATING  COMPOUNDS, 
ARMATURE  VARNISH, 
INSULATING  TAPE, 
INSULATING  PAPERS, 
MANUFACTURED  ONLY  BY 


TiieStaodardPaiotCo., 

NEWTORK.  N.T. 


RALPH  L.  SHAINWALD 

President. 

59  MAIDEN  LANE. 


:  E- 


MOSHER  ARC  LAMP 

rOE  DIBEOT  INOANDESOENT  OIEOUITS. 


-IS     IHDORSEr)      BY      B2CPBR.TS.- 


IN  SIMPLICITY,  Economy,  Brilliarcy,  Steadi- 
ness and  General  Efficiency 

IT    BIAS   IlSrO   ZEQTJJk-L. 

It  will  burn  on  a  proeeure  of  from  GO  to  12&  volts. 
Burns  singly  or  In  Porlea. 

One  Lamp  of  Standard  Candle  Power  usee  4  to  S,  and  Iwo  in  eeiiee  8  to  10 
amperee. 

The  Alto  can  be  shortened  or  lenqthkned  in  half  a  minute. 

Tbe    KKH1STANCK   CHll    bo    VAIIIKD    tO    a  HIonEU    Or    LOWER    VOLTAfli;    iu    FIVK 
JIINUTICH. 


Sonil  for  Sainpio  Tjniii|>, 

STATING  SYSTEM  and  VOLTAGE. 

For  jirlcee  and  piirlhulare,  adilrtv't* 

Mosher  Arc  Lamp  Co.,  126  Oatario  St.,  Chicago,  III 


t  mm 
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William  H.  McKinlock. 

The  best  illustration  of  the  rapidity  with 
which  the  electrical  business  has  been  developed 
is  the  fact  that  comparatively  young  men  are  at 
the  head  of  the  leading  electrical  establishments. 
Of  course  the  success  which  has  attended  the 
development  of  the  industry  is  due  largely  to 
the  enterprise  and  ability  of  these  young  men. 
Many  of  them  have  devoted  their  entire  atten- 
tion to  the  commercial  features  of  the  electrical 
industry,  supplying  capital  for  experiments  and 
furnishing  the  means  for  exploiting  new  devices 
and  apparatus.  This  is  especially  true  in  the 
West,  where  there  are  many  examples  testifying 
to  the  superiority  of  young  blood.  A  notable 
instance  of  this  kind  is  shown  in  the  career  of  the 
subject  of  this  sketch,  William  H. 
McKinlock,  whose  portrait  is  herewith 
presented. 

Mr.  McKinlock  is  only  32  years  of 
age,  yet  he  has  been  engaged  in  elec- 
trical enterprises  r4  years.  His  first 
experience  was  with  the  A.  D.  T.  com- 
pany at  Detroit  when  18  years  of  age. 
The  next  year  he  was  made  assistant 
manager  of  the  Detroit  Electrical 
AVorks,  and  personally  supervised  the 
bookkeeping  department.  At  that  time 
the  business  of  the  concern  was  chiefly 
manufacturing  electro  medical  instru- 
ments, electricbells  and  burglar  alarms. 
Then  came  the  telephone,  which  was 
just  making  its  appearance  as  a  com- 
mercial machine.  This,  of  course, 
stimulated  the  electrical  trade,  and  the 
Detroit  works  engaged  in  building 
switch-boards  and  other  apparatus  for 
central  office  equipments.  The  en- 
largement of  the  business  made  a  reor- 
ganization of  the  company  necessary 
in  1S82,  and  at  that  time  Mr.  McKin- 
lock was  selected  for  the  position  of 
secretary  and  business  manager.  For 
five  years  he  devoted  himself  assid- 
uously to  the  duties  of  his  position, 
and  the  business  grew  accordingly.  In 
1S87,  however,  Mr.  McKinlock,  recog- 
nizing the  superior  advantages 
offered  by  Chicago,  determined  to 
leave  Detroit.  Accordingly  he  located 
at  Chicago,  and  together  with  his 
brothers  organized  the  Central  Electric 
company.  For  a  time  the  business  was 
conducted  at  38-40  LaSalle  street,  the 
company  manufacturing  and  exploiting 
electrical  devices  and  conducting  a 
general  supply  business.  The  concern 
prospered  from  its  inception  and  en- 
larged its  (|uarters  twice  in  three  years.  It  now 
occupies  the  spacious  building  at  1  16-1  iS  Frank- 
lin street,  covering  a  floor  space  of  16,000 
square  feet,  where  it  carries  a  full  line  of  elec- 
trical supplies. 

In  addition  to  its  Chicago  headquarters  it  has 
established  branches  in  St.  Louis,  Kansas  City 
and  Omaha,  from  which  points  it  supplies  adja- 
cent territories. 

The  prosperity  of  the  company  and  the  en- 
largement of  its  business  has,  of  course,  re- 
quired several  important  changes  in  the  original 
company.  Mr.  McKinlock,  however,  remains 
at  the  head  of  the  establishment  as  president, 
and  gives  the  business  his  personal  attention. 

Although  Mr.  McKinlock  was  born  in  Oswego, 
N.  v.,  and  passed  his  early  days  in  that  city 
and  liuffalo,  he  is  a  thorough  western  man.  He 
believes  in  the  ultimate  supremacy  of  Chicago 


as  the  trade  center  of  this  country  and  there- 
fore of  the  business  world.  He  has  taken  an 
active  part  in  World's  Fair  matters,  and  believes 
the  great  exposition  should  surpass  all  former 
achievements,  especially  in  the  electrical  dis- 
play. In  this  matter  he  is  thoroughly  in  accord 
with  the  position  of  the  Chicago  Electric  club, 
of  which  he  is  vice-president. 


World's  Fair  Directors. 

At  the  annual  election  of  the  stockholders  of 
the  World's  Columbian  Exposition  last  week  two 
men  prominently  identified  with  the  electrical 
interests  were  chosen  directors — R.  C.  Clowry 
and  B.  E.  Sunny.     Mr.  Clowry  was  a   member 


Wn.I.IAM    II.    M  KIN'I.OCK. 

of  the  board  of  directors  last  year,  and  Mr. 
Sunny  was  one  of  the  new  directors  selected. 
Col.  Clowry  has  been  in  the  telegraph  service 
from  his  boyhood.  In  1S52  he  entered  an  office 
in  Joliet,  III.,  to  learn  telegraphing,  and  he  has 
passed  through  all  the  grades  of  this  depart- 
ment, until  to  day  he  occupies  one  of  the  most 
important  positions  in  the  Western  Union  com- 
pany. He  has  entire  charge  of  the  business  of 
that  corporation  in  the  West,  and  since  1885  has 
been  acting  vice-president  of  the  company. 
Col.  dowry's  headc|uarters  are  at  Chicago  and 
he  will  give  much  of  his  time  to  the  advance- 
ment of  the  electrical  exhibition  at  the  World's 
Fair.  Like  Col.  Clowry,  Mr.  Sunny  began  his 
electrical  work  in  a  telegraph  office,  in  New 
York  City.  Three  years  later  he  removed  to 
Chicago,  continuing  in  the  telegraph  business 
as  operator,  night  manager  and  manager  of  the 


Atlantic  &  Pacific  Telegraph  company.  When 
the  telephone  offered  a  field  for  operation  Mr. 
Sunny  became  superintendent  of  the  operating 
department  of  the  Bell  company's  Chi- 
cago office,  and  later,  when  the  Edison 
company  combined  with  the  Bell,  he 
retained  the  superintendency  of  the  consoli- 
dated companies.  He  was  also  given  charge  of 
the  construction  department.  Mr.  Sunny's  ex- 
perience was  not  confined  to  telegraphing  and 
telephoning,  however,  for  on  January  r,  1S88,  he 
was  chosen  president  of  the  Chicago  Arc  Light 
&:  Power  company.  He  has  continued  in  that 
position  ever  since.  In  December,  1888,  Mr. 
Sunny  also  became  identified  with  the 
Thomson-Houston  Electric  company,  and  he  is 
at  present  manager  of  the  western  de- 
partment of  that  corporation,  with 
headquarters  at  Chicago.  Mr.  Sunny 
is  still  a  young  man,  but  he  has  dis- 
played executive  ability  of  a  high  or- 
der, and  all  of  his  business  ventures 
have  proved  successful.  He  has  taken 
a  leading  part  in  advancing  the  inter- 
ests of  the  World's  Fair,  and  as  chair- 
man of  the  committee  of  the  Chicago 
Electric  club  on  World's  Fair  matters 
has  shown  himself  thoroughly  familiar 
with  the  requirements  of  the  electrical 
department. 

In  Mr.  Sunny's  election  to  the  board 
of  directors  the  electrical  interests 
have  secured  another  able  friend,  in 
whom  they  can  place  implicit  reliance. 


Firemen  and  Overhead  Wires. 

The  Municipal  Electric  Lighting  & 
Power  company,  St.  Louis,  has  com- 
plained that  the  wires  of  its  plant  and 
other  wires  are  sometimes  cut  indis- 
criminately during  the  progress  of  fires, 
and  the  electric  lighting  company  has 
arranged  to  send  a  wagon,  manned  by 
electricians  and  equipped  with  all 
necessary  appliances  for  handling  wires, 
to  fires  that  occur  in  the  district 
bounded  by  Franklin  avenue  and  Elm 
street.  Eleventh  street  and  the  river. 
As  yet,  however,  the  arrangements  of 
the  electric  lighting  company  are  for 
attending  fires  on  second  alarms  only. 
Chief  Jjndsay  is  not  disposed  to  favor 
this  idea,  and  he  wants  the  company  to 
respond  to  the  first  alarms,  if  at  all,  as 
he  says  that  when  it  becomes  necessary 
to  cut  wires  the  first  five  minutes  of  a 
fire  is  the  time  that  the  fire  depart- 
ment can  least  alTord  to  lose.  This  is  particu- 
larly the  case  when  ladders  are  to  be  raised  to 
tall  buildings,  especially  for  the  purpose  of  sav- 
ing life.  The  chief  says  that  he  considers  the 
assertion  of  the  company  that  the  wires  have 
been  cut  unnecessarily  as  superfluous.  The 
members  of  the  fire  department,  he  says,  are 
not  anxious  to  be  assigned  to  the  work  of  cut- 
ting wires.  The  department  has  been  furnished 
with  the  best  insulated  tools  that  are  made,  to 
be  used  in  such  emergencies. 


The  King  of  Wurtcmberg  has  bestowed  the  gold  medal 
for  art  and  science  upon  I'aiil  Keisser.  a  noted  Stuttgart 
electrician.  Mr.  Keisser  is  one  of  the  pioneers  of  electric 
lighting  in  Germany,  lie  has  successfully  carried  out  a 
large  number  of  public  and  private  installations  in  every 
part  of  Wurtemberg,  and  the  electric  lighting  of  the  royal 
residence  at  Kriearichshafcn  is  under  his  personal 
charge. 
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Electric    Light     Plant   in    the  Capitol  at 
Washington,  D.  C. 

Probably  no  building  in  the  country  is  thie  ob- 
ject of  so  much  attention  as  the  capitol  at  Wash- 
ington, D.  C.  It  is  visited  annually  by  many 
thousand  sight-seers,  and  contains  many  attrac- 
tions in  addition  to  the  interest  that  is  attached 
to  it  from  the  fact  that  it  is  the  meeting  place 
of  the  highest  legislative  body  in  the  country. 

It  is  probable  that  more  money  has  been  ex- 
pended upon  it  than  any  other  building  in  the 
country.  In  many  respects  it  is  a  model  struc- 
ture, its  ventilating  system  being  the  most  com- 
plete that  has  yet  been  devised.  In  this  system 
electric  motors  for  operating  fans  and  blowers 
are  employed.  Current  is  supplied  for  these 
motors  from  the  electric  light  plants  in  the  base- 
ment. 

The  Westinghouse  Electric  company  installed 
plants  in  both  the  house  and  senate  wings  and 
leased  them  to  the  government,  the  latter  pay- 
ing an  annual  rental  and  defraying  all  the  ex- 
penses including  salaries  of  employes.  This 
places  the  machines  practically  in  the  possession 
of  the  government. 

The  plant  which  supplies  light  in  the  south 
wing,  or,  more  properly  speaking,  the  hall  of  the 
House  of  Representatives,  consists  of  one    750 


Adams'  Railway  System  and  the  World's 
Fair. 

Much  interest  has  been  manifested  in  the 
subject  of  transportation  at  the  World's  Fair 
by  electric  railway  companies,  and  several 
schemes  have  been  proposed  for  the  establish- 
ment of  a  system  of  electric  railways  at  the 
e.xposition  grounds.  Considerable  surprise  was 
experienced,  therefore,  when  it  was  announced 
in  the  Chicago  daily  papers  that  the  construc- 
tion department  of  the  exposition  had  decided 
to  recommend  the  Adams  Electric  Railway  sys- 
tem, recently  illustrated  in  the  Western  Elec- 
trician. In  order  to  secure  authoritative  in- 
formation on  the  subject,  the  Western  Elec- 
trician communicated  with  the  construction 
department,  and  secured  from  Engineer  Gott- 
lieb a  positive  denial  "that  the  department  had 
recommended  or  agreed  to  recommend  the 
adoption  of  the  Adams  system"  or  any  other 
system  for  the  exposition.  Mr.  Gottlieb  said 
that  the  competition  was  still  open  "for  all 
systems  of  elevated  roads  operated  by  elec- 
tricity or  any  other  way."  It  would  appear 
from  this  that  surface  roads  would  not  be 
adopted  under  any  consideration. 

Mr.  Gottlieb  adds:  "The  Adams  company,  so 
far  as  I  know,  has  never  built  any  road  accord- 


Increasing  the   Durability  of   Incandes- 
cent Lamp  Filaments. 

The  most  frequently  employed  method  of 
manufacturing  filaments  for  incandescent 
lamps  consists  in  causing  the  carbonized  fila- 
ments taken  from  the  furnace  to  glow  within 
an  atmosphere  of  some  hydrocarbon,  thus  caus- 
ing more  carbon  to  be  deposited  upon  the  fila- 
ments. These  filaments,  however,  suffer  from 
certain  defects,  the  diminution  of  which  is  de- 
sirable. One  defect,  for  instance,  is  that  the 
deposited  carbon  layer  is  eventually  removed 
through  the  influence  of  the  current,  so  that  the 
filament  deteriorates  very  materially  after  a 
certain  time.  Another  great  defect  in  this 
method  of  matmfacture  arises  from  the  fact 
that  the  carbon  layer  being  of  very  good  con- 
ductivity, considerably  diminishes  in  conse- 
quence the  resistance  of  the  carbon  filament, 
necessitating  the  use  of  very  thin  carbon  fila- 
ments and  very  thin  layers  of  deposited  carbon, 
in  order  to  obtain  a  glowing  substance  of  con- 
veniently high  resistance.  In  order  to  produce 
a  filament  in  which  these  defects  would  not  ex- 
ist several  new  processes  have  lately  been  de- 
vised. 

F.  G.  A.  Heller  of  Berlin,  Germany,  an- 
nounces that  it  has  been  found  that  if  carbon 


FIG.  I.      ELECTRIC   LlfiHT   PLANT  IN  THE    CAPITOL   AT   WASHINGTON,    H.    C. 


light  dynamo  made  by  the  United  States  Elec- 
tric Lighting  company.  The  machine  is  of  the 
regular  no  volt  type,  shunt  wound,  and  is 
driven  by  a  Westinghouse  standard  engine  of 
80  horse  power  capacity.  Steam  is  furnished 
from  a  Babcock  cS:  Wilcox  boiler  of  80  horse 
power.  The  dynamo  is  belted  directly  to  the 
engine.  At  the  present  time  current  is  supplied 
to  more  than  650  lights,  and  during  the  summer 
months  there  are  a  number  of  ventilating  fans  in 
committee  rooms  operated  by  electric  motors. 

The  switch-board  is  supplied  with  the  neces- 
sary measurement  instruments,  etc.  A  view  of 
this  dynamo  room  is  shown  in  I'ig.  r. 

Fig.  2  gives  an  excellent  idea  of  the  plant 
which  supplies  the  lights  in  the  north  wing.  It 
consists  of  two  Westinghouse  alternating  cur- 
rent machines,  650  lights  each,  with  twoe.xciters, 
each  machine  being  belted  directly  to  an  80-horse 
power  Westinghouse  standard  engine. 

The  current  obtained  from  these  machines  is 
used  in  lighting  the  senate  wing  and  the  com- 
mittee rooms,  and  during  the  summer  a  large 
number  of  ventilating  fans  are  run  from  alter- 
nating current  motors.  The  fixtures  in  the  com- 
mittee rooms  are  of  very  elaborate  designs. 

The  switch-board  is  made  of  cherry,  and  the 
different  instruments  necessary  for  the  proper 
operation  o(  the  plant  are  conveniently  dis- 
tributed over  it,  as  will  be  seen  by  reference  to 
the  cut.  The  entire  plant  is  under  the  super- 
vision of  C.  P.  Gliem. 


ing  to  their  system,  nor  have   they   built  any 
trial  section  for  experiments." 

It  is  certainly  to  be  regretted  that  only 
elevated  systems  will  be  considered,  as  the  ex- 
position would  afford  an  excellent  opportunity 
to  display  the  superiority  of  the  electric  road 
as  it  is  commonly  installed — a  surface  line  on 
the  overhead  trolley  system.  The  construction 
department,  it  is  hoped,  will  not  adopt  any 
system  of  electric  propulsion  that  may  not  be 
recognized  by  the  electrical  fraternity  as  a  rep- 
resentative system.  It  should  be  required  that 
the  system  adopted  should  have  demonstrated 
by  practical  work  that  it  is  commercially  suc- 
cessful, and  can  fairly  represent  the  electric 
railway  interests.  There  will  be  plenty  of 
opportunities  to  display  experimental  roads  in 
the  electrical  department.  There  must  be 
no  failure  in  the  system  adopted  for  trans- 
portation of  passengers  about  the  grounds  of 
the  exposition.  

In  the  case  of  the  Electric  Improvement  company  of  San 
Francisco  against  the  city,  Judge  Ilawley  of  the  United 
States  Court  has  granted  a  decision  dismissing  the 
complaint  and  dissolving  the  temporary  injunction.  The 
action  grew  out  of  an  ordinance  passed  by  the  board  of 
supervisors  prohibiting  the  suspension  of  electric  light  wires 
over  the  roofs  of  buildings.  The  ordinance  had  no  sooner 
become  a  law  than  the  Electric  Improvement  company 
began  an  action  to  prevent  its  enforcement  and  to  prevent 
Chief  Scannell  from  removing  the  wires  as  directed.  Judge 
Hawlcy,  in  his  opinion,  holds  that  the  ordinance  is  valid  and 
is  only  the  exercise  of  the  police  powers  of  the  municipality. 


filaments  be  covered  with  a  layer  of  such  metals 
as  will  melt  only  with  difficulty  and  whose  melt- 
ing point  is  high  enough  to  allow  them  to  resist 
easiU'  such  temperatures  as  occur  in  incandes- 
cent lamps,  the  cohesion  of  these  particles  with 
the  inner  filaments,  and  at  the  same  time  be- 
tween themselves,  will  be  a  strong  one.  He 
finds  that  this  cohesion  makes  itself  felt  against 
the  influences  attacking  the  durability  of  a  fila- 
ment as  well  as  against  those  influences  which 
eventually  bring  about  the  dispersion  of  the  par- 
ticles and  their  settling  on  the  glass  bulbs.  The 
metal  chromium  he  has  found  to  give  the  most 
satisfactory  results  under  the  variousconditions 
to  which  the  filaments  are  subjected.  The  me- 
tallic covering  may  be  obtained  in  different 
manners,  either  by  the  purely  electrolytic  pro- 
cess or  by  the  chemical  method  through  reduc- 
tion of  a  metallic  salt  upon  the  carbon  fila- 
ment. 

Another  inventor,  George  Eriwein,  also  of 
Berlin,  Germany,  has  recently  described  several 
somewhat  similar  methods  by  which  he  pro- 
poses to  improve  the  durability  of  the  filaments. 
In  one  process  he  employs  nitrides  of  silicon 
and  boron.  These  substances  remain  stable  at 
the  highest  temperatures  and  therefore  prove 
specially  suited  for  this  purpose.  Various  pro- 
cesses for  the  production  and  deposit  of  these 
compounds  are  well  known  to  chemists;  but 
Mr.  i;rlwein  prefers  to  heat  the  ordinary  car- 
bon filaments  to  incandescence  within  an  atmos- 
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phere  of  volatile  silicon  compounds  and  volatile 
nitrogen  compounds.  The  required  heat  is  ob- 
tained by  passing  the  electric  current  through 
the  carbon  filament.  The  silicon  compounds 
in  contact  with  the  filament  are  reduced  by  the 
heat  and  form  with  the  nitrogen  of  the  ammo- 
nia solid  nitrides  of  silicon,  which  are  deposited 
nearly  uniformly  over  the  surface  of  the  carbon 
filament. 

In  another  method  Mr.  Erlwein  employs 
hardly  fusible  metallic  phosphides.  The  phos- 
phides are  obtained  in  the  usual  manner  by  a 
gradually  increased  heating  to  incandesence 
in  phosphorous  vapor  of  the  filaments  already 
provided  with  metallic  coatings,  or  this  may 
also  be  done  in  many  instances  by  having  the 
filaments  soaked  in  chlorides  or  oxides  and 
heated  in  phosphoreted  hydrogen  or  in  phos- 


me  before  our  Institution  of  Civil  Engineers  and  the  Society 
of  Arts,  and  in  opposition  to  all  our  physicists,  including 
the  late  C.  F  .Varley  and  Sir  William  Thomson. 

In  1859  I  published  a  description  of  artificial  submarine 
circuits,  which  I  had  designed  and  which  have  since  en- 
abled submarine  circuits  to  be  duplexed. 

In  1866  I  introduced  the  greatest  improvement  effected 
in  the  Wheatstone  needle  telegraph. 

In  1S66  I  discovered  the  dynamo  principle  and  con- 
structed the  first  self-exciting  dynamo. and  for  having  done 
so  I  was  awarded,  19  years  later  (1SS5),  the  gold  medal  of 
our  Inventions  Exhibition,  and  since  then  two  legal  de- 
cisions, given  in  iSSg  and  ligo,  have  awarded  me  the 
credit  of  being  the  first  to  design  a  compound  wound  dy- 
namo, my  patents  having  been  taken  out  in  1S76  and  that 
of  Brush  in  this  countr}'  in  iSyS. 

Owing  to  my  persevering  exertions,  given  almost  entirely 
gratuitously,  the  electrical  industry  of  this  country  has  not 
been  paying  royalties  to  the  Anglo-Brush  corporation  since 
iSSS,  and,  what  is  really  of  more  importance  to  the  industry', 
the  Brush  company  has  been  stopped  obtaining  a  prolong- 
ation of  its   patents   which,  but  for  myself,  assisted  as  the 


way  toward  me  as  to  close  my  factory,  and  by  doing  so, 
took  away  my  right  hand, at  the  most  important  epoch  in  my 
life,  and  I  was  prevented  taking  any  active  part  in  the  de- 
velopment of  the  dynamo  electric  industry,  being  in  part 
invalided  in  the  struggle  I  made  at  that  period. 

There  has  been  money  in  all  that  I  have  pioneered,  and 
apart  from  having  constructed  the  first  self-exciting  dyna- 
mo, three  separate  fortunes  have  been  made  by  others  out 
of  work  I  have  originated. 

There  is  more  enterprise  in  America  than  in  the  old 
country,  and  there  is.  I  believe,  a  large  exhibition  to  be 
held  in  Chicago  next  year,  and  I  am  iuformed  that  you  are 
actively  connected  with  it. 

Now  a  prophet  has  no  honor  in  his  own  country,  but 
honor  is  often  awarded  him  elsewhere,  and  it  has  occurred 
to  me  that  as  I  possess  the  original  dynamo,  and  it  is  in 
working  order,  that  this  machine  and  myself  in  connection 
with  it  might  be  an  attraction. 

Had  it  been  my  good  fortune  to  have  met  with  a  com- 
mercial capitalist  who  would  have  put  money  on  me  I 
should  have  made  his  and  my  own  fortune  again  and  again, 
and  there  is  good  deal  of  work  left  in  me  still. 


FIG.  2. 

phine.  Among  the  metals  suitable  for  this 
purpose  may  be  mentioned  iron,  platinum, 
iridium,  palladium,  molybdenum,  chromium, 
manganese  and  tungsten,  the  preference  being 
given  to  iron. 

Prof.  Varley's  Proposition. 

Chief  Barrett  of  the  Department  of  Electricity 
of  the  World's  Fair  receives  many  interesting 
documents  from  inventors  and  cranks.  Some  of 
these  are  highly  amusing.  Among  the  prop- 
ositions now  on  file  in  Chief  Barrett's  office  is 
the  following  unique  communication  from  Prof. 
Varley,  of  London,  which  accfimpanied  the 
photograph  of  his  "original  dynamo"  illustrated 
in  a  recent  issue  of  the  Western  Ei,ectr!Ci.\\: 

My  name  is  not  ahogelhcr  unknown  in  America,  and  I 
think  I  may  say  with  truth  that  there  is  no  living  English- 
man who  has  done  so  much  in  the  way  of  original  iog  and 
pioneering  electrical  advances  as  myself.  When  a  young 
man,  in  1858  and  1859,  '  showed  the  practical  bearing  of 
electrical  theory  to  submarine  telegraphy  in  papers  read  by 
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Brush  company  is,  by  the  attorney-general,  Sir  William 
Thomson  and  others,  it  would  most  likely  have  obtained. 

Like  many  other  originators  I  have  been  ver)*  inadequately 
rewarded  for  what  I  have  succeeded  in  accomplishing,  and 
it  has  been  my  fate  to  have  been  very  peculiarly  circum 
stanced.  I  had  a  very  brilliant  cider  brother,  the  lale  C, 
F.  \'arley,  who  obtained  the  professional  indorsements  and 
to  a  large  degree  also  the  scientific  credit  of  my  work.  The 
papers  read  by  me  in  1S53  and  1S51)  led  at  once  to  my 
brother  being  appointed  chief  electrician  of  the  old  tele- 
graph company  and  also  that  of  the  Atlantic  Telegraph 
company.  After  that  he  joined  forces  with  Sir  William 
Thomson,  and  very  profitable  it  was  to  both  of  them.  At 
one  time  I  think  my  late  brother  was  the  most  foremost 
electrical  engineer  in  the  whole  world,  but  he  was  very 
Jealous  and  grasping.  Brilliant  he  undoubtedly  was,  but 
he  was  not  nearly  so  original  as  he  was  credited  with  being. 
In  the  matter  of  jealousy  he  was  in  a  sense  absolutely  mad, 
and  with  alt  his  worldly  prosperity  he  was  a  most  unhappy 
minded  man. 

The  making  an  absolute  monopoly  of  the  telegraph  was 
most  disastrous  to  my  fortunes.  The  electrical  department 
of  the  post  office,  in  its  first  telegraph  report,  took  the  credit 
to  itself  of  my  invention  in  connection  with  the  needle  tele- 
graph, describing  it  as  the  greatest  improvement  effected 
on  Wheatstone's  original  invention,  and  behaved  in  such  a 


Now  I  should  be  quite  ready  to  entertain  an  offer  and 
to  come  over  to  America  if  it  were  only  made  worth  my 
while.  In  any  case  I  have  thought  I  could  do  no  harm  in 
writing.  The  pamphlets  I  forward  you  will  bear  evidence 
that  I  am  an  earnest,  original  and  practical  scientific 
worker. 


The  Electric  Arc. 

l-'.Jitor  WksteRN  ELECrRICIAN: 

On  page  114  of  your  valuable  publication  there 
is  stated  in  the  article  by  Prof.  E.  Thomson;  "Dr. 
T.  A.  Fleming  has  recently  shown  that  the  difference 
of  potential  between  the  positive  carbon  and  the  arc 
(lame  is  about  forty  volls  and  the  few  volts  which 
express  the  difference  between  the  flame  and  the 
negative  make  up  the  total  potential,  say  forty-five  volts." 
Allow  me  to  call  your  attention  in  regard  to  this  that  Dr. 
Fleming  has  not  discovered  or  called  attention  to  this  fact 
but  that  I  have  done  so  myself,  I  have  published  my  in- 
vestigations in  the  Genlralblatt  fur  EUklrotechnik,  \'ol.  X, 
No.  104,  in  an  article  dated  January,  iSSS.  Similar  in- 
vestigations were  also  carried  on  at  about  the  same  time  by 
I)r,  Lecher.  Dr.  Fleming  seems  to  have  no  knowledge  of 
these  investigations.  Respectfully  yours, 

F.  UrrENiioRN. 

Berlin,  March  17,  1891. 
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Arc  Lamp. 

The  arc  lamp  illustrated  diagramtnatically  in 
the  cut  is  the  invention  of  Prof.  Elihu  Thomson 
and  E.  W.  Rice  of  Lynn,  Mass. 

The  novel  feature  claimed  for  the  lamp  is  the 
method  of  feeding  the  carbon  by  means  of  a 
device  acting  directly  upon  the  pencil  instead  of 


ARC   LAMP. 

upon  the  metaUic  rod  to  which  the  carbons  in 
most  arc  lamps  are  attached. 

Referring  to  the  cuts  the  general  arrange- 
ment of  the  mechanism  will  be  understood.  K  D 
is  a  magnet  composed  of  a  coarse 
wire  coil  X*  and  a  fine  wire  coil  K.  An  arma- 
ture A  carried  by  a  lever  L  serves  to  raise  and 
lower  a  vertical  tube  T.  Attached  to  the  lower 
end  of  tube  T  is  a  clutch  mechanism  G^.  This 
clutch  consists  essentially  of  a  movable  cam  C 
fixed  so  as  to  be  released  by  a  stop  V.  The 
cam  clutches,  as  shown,  the  pencil  through  the 
agency  of  the  spring  /.  IWagnet  _/,  when  ener- 
gized, opens  a  contact  N  against  the  force  of  a 
retractile  spring. 

The   operation   of   the   lamp   is   as   follows: 


WHEF.LF.R  S   CONNEf'rOlt. 

With  no  current  flowing,  the  parts  are  in  the 
position  shown  in  tlie  cut;  that  is,  the  clutch  and 
tube  7' have  been  elevated  by  the  spring  6'  and 
its  connection.  The  carbon  is  held  up  by  the 
clutch,  so  that  no  contact  with  the  lower  pencil 
exists.  The  arm  of  the  clutch  is  lifted  off  its 
releasing  stop  /'.  The  contact  at  N  is  closed. 
Lfpon  the  passage  of  the  current  it  finds  least 
resistance  through  the  coil /J  and  contacts  A', 
which  form  'he  starting  branch.  The  main 
magnet  is  now  energized  and  attracts  its  arma- 
ture A,  moving  the  latter  so  as  to  release  the 
clutch  G,  and  cause  the  upper  carbon  to   drop 


into  contact  with  the  lower.  At  this  moment 
the  current  passes  through  the  small  magnet  J 
to  the  tube  T,  and  thence  through  the  carbons 
and  out  of  the  lamp.  The  small  magnet  J  be- 
ing thus  energized  attracts  its  armature,  open- 
ing the  contact  at  N.  The  branch  through  D  is 
now  interrupted,  and  the  coil  is  thrown  out  of 
action.  The  armature  A  now  rises  under  the 
action  of  the  spring  and  separates  the  carbons 
until  the  retractile  force  of  the  spring  iS  is  bal- 
anced by  the  increased  influence  of  the  current 
in  the  derived  circuit  K. 

From  the  above  it  will  beseenthat  as  the  car- 
bons burn  the  force  of  the  magnet  K D'nWX  con- 
tinue to  increase  and  attract  the  armature  A,  so 
as  to  finally  again  feed  the  carbons  by  the  re- 
lease of  the  clutch  G  upon  the  downward  mo- 
tion of  the  latter.  It  will  be  noticed  also  that  in 
the  movements  of  regulation  the  tube  and  clutch 
move  as  one  piece,  except  at  the  moment  of 
feeding. 

A  special  advantage  claimed  for  the  mechan- 
ism of  this  lamp  is  the  reduction  of  friction,  due 
to  the  fact  that  the  tube  T  moves  simply  in  its 
guides  during  regulation,  while  the  parts  car- 
ried by  it  are,  relatively  to  it,  at  rest,  except,  as 
before  stated,  at  the  moment  of  feeding. 


The  leading  idea  embodied  in  the  system,  and 
the  one  on  which  the  principal  claim  is  based, 
is  very  simple.  It  is  that  of  having  the  opening 
into  the  conduit  at  the  side  instead  of  on  top. 
This  is  accomplished  by  constructing  the  con- 
duit in  the  manner  indicated  in  Fig.  i.  The 
side  plate,  which  can  be  easily  and  quickly  re- 
moved at  any  time,  projects  in  the  form  of  a  lip 
over  the  upward  curved  portion  of  the  conduit, 


Wheeler's  Connector. 

The  accompanying  cut  illustrates  an  improved 
form  of  connector  to  be  used  in  electric  railway 
work  to  attach  the  supplementary  wire  to  the 
rail.  This  improved  connector  is  the  invention 
of  G.  K.  Wheeler  of  the  Western  department 
of  the  Thomson-Houston  company,  Chicago.  A 
glance  at  the  illustration  will  give  the  reader  a 
good  idea  of  the  device.  To  attach  the  wire  to 
the  rail,  it  is  first  passed  through  the  hole  in  the 
rail,  and  then  the  spool  is  passed  over  its  free 
end  and  driven  into  the  opening.  The  driving 
in  of  the  connector  causes  the  spring-jaws  to 
clamp  the  wire  firmly,  and  at  the  same  time  es- 
tablishes a  good  electrical  connection,  which, 
it  is  stated,  does  not  become  deteriorated  by 
oxidation.  As  the  head  of  the  spool  is  uncut, 
it  can  be  driven  into  the  rail  with  little  danger 
of  breakage. 


Underground  Conduit   for  Electric   Rail- 
ways. 

Perhaps  the  chief  objection  that  has  hereto- 
fore been  urged  against  the  employment  of  un- 
derground conduits  for  conductors  in  electric 
railway  systems  has  been  the  difiiculty  in  pro- 
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FIG.   2.       UNDERGROUND  CONDUIT  FOR  ELECTRIC 
RAILWAYS. 

thus  rendering  it  impossible  for  water  or  mud  to 
enter  the  conduit,  as  will  be  readily  seen  by  a 
reference  to  the  sectional  view  shown  in  Fig.  2. 
As  will  also  be  noticed,  a  drainage  chamber, 
below  the  level  of  the  conduit,  is  provided, 
from  which  surface  water  can  easily  be  carried 
off  by  laterals  leading  to  the  street  sewer.  It 
has  been  calculated  that  this  drainage  chamber 
can  carry  away  more  water  than  can  possibly 
find  its  way  into  it  during  the  heaviest  rainfall. 
As  shown  in  Fig.  2  the  trolley  rod  is 
curved  in  such  a  manner  as  to  permit  its  passage 
under  the  guard  plate  and  into  the  conduit, 
where  it  supports  the  trolley-wheel  on  the  con- 


FIG.   I.       UNDERGROUND   CONDUIT   FOR    ELECTRIC   RAILWAYS. 


tecting  the  wires  from  surface  water.  Nearly 
all  authorities  on  electricity  are  agreed  that,  at 
the  present  time,  the  conduit  system  appears  to 
be  the  most  desirable  of  all,  could  this  difficulty 
be  overcome.  With  the  idea  of  eliminating  this 
objection  Capt.  William  Bradley  of  Fort  Wayne, 
Ind.,  has  invented  the  form  of  conduit  shown  in 
the  accompanying  illustrations. 


ductor.  The  interior  of  the  conduit  is  to  be 
lined  with  tarred  canvas  to  prevent  the  con- 
densation of  moisture  on  the  surface  of  the  iron 
and  the  trolley  wire  is  to  be  supported  on  insu- 
lators of  compresssd  paper,  also  shown  in  Fig.  i. 
Cieorge  J.  E.  Mayer  has  charge  of  the  inven- 
tion in  Chicago,  and  is  organizing  a  stock  com- 
pany to  exploit  it. 
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International  Electrical  Exhibition   at 
Frankfort,  Germany. 

The  great  attraction  afforded  by  the  depart- 
ment of  the  Paris  exhibition  dealing  with  elec- 
tricity and  its  industrial  applications,  seems,  says 
the  London  Elecirician,  to  have  suggested  the 
idea  of  holding  an  international  electrical 
exhibition  in  Germany.  The  scheme  found  all 
the  more  favor  from  the  fact  that  at  Paris  the 
German  electrical  industry  was  not  adequately 
represented.  A  proposal  to  undertake  the  ex- 
hibition last  year  fell  to  the  ground,  as  the  notice 
given  was  too  short,  and  it  was  accordingly  de- 
termined  to   defer  it  until  1891.     Considerable 


to  the  display  of  the  various  methods  by  which 
the  electric  current  is  supplied  in  the  streets  of  a 
town.  Other  buildings  on  the  right  of  the 
machinery  hall  are  devoted  to  materials  and  ap- 
pliances for  electric  lighting.  There  will  be 
seven  shops  electrically  lighted  and  a  theater, 
where  the  visitor  will  have  the  opportunity  of 
hearing  operas  telephoned  from  Wiesbaden  and 
Munich. 

There  will  be  four  different  kinds  of  electric 
railways  connecting  the  exhibition  with  the 
Opera  house,  the  Schiller  platz,  which  is  in  the 
center  of  the  town,  and  the  Main.  A  tower  will 
be  erected  by  the  river,  on  which  large  reflectors 
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anxiety  was  naturally  felt  lest  the  great  firms 
and  the  capital  itself  would  look  with  jealousy 
on  an  exhibition  of  such  magnitude  held  away 
from  Berlin.  These  fears  have  proved  ground- 
less, however,  and  the  decision  of  Frankfort  to 
undertake  and  promote  the  exhibition  has  been 
received  on  all  sides  enthusiastically. 

It  is  certain  that  the  first  sight  a  visitor  to 
Frankfort  this  year  will  have  will  be  the  exhi- 
bition, for  it  lies  directly  opposite  the  railway 
station.  The  site  chosen  for  the  building  is 
very  advantageous.  The  railway  station,  one 
of  the  finest  and  most  imposing  on  the  con- 
tinent, is  separated  from  the  chief  part 
of  the  town  by  a  large  open  piece 
of  ground  over  which  the  lines  used  to  run  to 
the  old  railway  station,  which  was  farther  in  the 
town.  This  space  happened,  luckily,  this  year 
to  be  still  unoccupied,  and  the  owners  have  lib- 
erally placed  the  south  side  at  the  disposal  of 
the  promoters  of  the  exhibition.  Here  the  build- 
ings are  rapidly  rising,  and  some  300  workmen 
are  busily  engaged.  The  exhibits  will,  as  far  as 
possible,  be  classified  not  so  much  according  to 
firms,  but  according  to  the  technical  head  under 
which  they  fall.  Thus,  there  is  a  great  machin- 
ery hall,  forming  the  central  part  of  the  exhibi- 
tion, behind  which  the  boilers  will  be  found  in  a 
separate  house.  Telegraphy  and  telephony, 
model  electric  light  installations,  electrochem- 
istry  and  all  possible  branches  of  electro-tech- 
nology will  have  their  separate  departments  and 
in  many  cases  separate  buildings. 

The  machinery  hall  is  very  nearly  ready,  and 
preparations  are  already  being  made  and  foun- 
dations laid  for  the  reception  of  the  machines. 
In  the  boiler  house  four  boilers  are  now  being 
laid  down,  three  from  Paucksel  of  Landsberg 
and  one  from  Berningshaus  of  Dursburg.  the 
last  working  at  a  pressure  of  twelve  atmospheres. 
There  will  be  in  all  twenty  of  different  kinds, 
with  2,400  square  metres  heating  surface.  The 
total  power  developed  by  the  motors  in  the 
machinery  hall  will  reach  over  4,000  horse  power, 
the  separate  motors  varying  from  one-half-horse 
power  to  600  horse  power.  The  number  and 
variety  of  dynamos  shov.n  at  the  exhibition 
promises  to  be  very  large.  Altogether,  in  the 
machinery  hall  and  boiler-house  sixty  firms  will 
be  represented,  of  whom  twenty-two  will  ex- 
hibit dynamos.  The  direct  current  machines 
will  require  600- horse  power,  while  the  alterna- 
tors will  require  400-horse  power.  Accumula- 
tors will  be  found  at  the  back  of  the  machinery 
hall.  Six  firms  are  exhibiting,  and  the  power 
available  from  this  source  will  be  400-horsc 
power.  A  building  on  the  right  of  the  machin- 
ery hall,  but  lying  farther  back,  will  be  devoted 
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and  powerful  electric  lights  will  be  provided. 
Excursions  on  the  river  by  electric  launches  will 
add  to  the  numerous  entertainments  provided 
for  the  visitors.  A  large  grotto,  lighted  with 
glow  lamps,  is  also  being  built.  A  captive 
balloon  is  announced,  which  from  its  nov- 
elty is  sure  to  awaken  considerable  interest.  It 
is  to  ascend  to  a  height  of  600  metres,  and  ex 
periments  are  being  made  for  preparing  the 
necessary  hydrogen  by  electrical  means.  The 
electrical  transmission  of  power  will  be  strik- 
ingly illustrated  by  the  application  of  water- 
power  developed  at  Lauffen,  on  the  Neckar,  for 


steam  engine  in  the  Palm  gardens  at  the  north 
side  of  the  town.  Twenty-two  workshops  of 
different  trades  are  being  set  up  in  the  ex- 
hibition, having  their  lathes  and  other  ma- 
chines driven  by  electric  motors,  varying 
from  one-twentieth  horse  power  to  six  horse 
power.  The  accompanying  plan  will  give 
some  idea  of  the  size  and  relative  position  of 
the  buildings. 

The  list  of  names  forming  the  organizing 
body  numbers  more  than  150.  The  honorary 
presidents  are  Finance  Minister  Dr.  Miguel  and 
Herr  Heldberg,  the  postmaster-general  of  Frank- 
fort. Then  come  as  honorary  members  Dr. 
Werner  von  Siemens,  Professor  A.  von  Walten- 
hofen.  Professor  Silvanus  P.  Thompson,  Marcel 
Deprez  and  Thomas  A.  Ed  son.  The  chairman 
of  the  committee  is  Herr  Leopold  Sonneman, 
and  the  honorary  secretary  is  Carl  Stiebel. 
The  exhibition,  it  is  expected,  will  be  opened 
by  the  emperor  on  May  i6th,  and  will  be  closed; 
some  time  during  October. 


Electricity  in  Warfare. 

Dr.  )'v.  F.  Galling,  the  inventor  of  the  gun 
which  bears  his  name,  attended  the  convention 
of  inventors  at  Washington  last  week.  He  does 
not  think  that  the  limit  has  been  reached  in  the 
development  of  ordnance  capable  of  killing  the 
greatest  number  of  men  with  the  least  effort.  If 
some  one  could  invent  a  powerful  electrical 
machine  that  would  kill  whole  armies  by  the 
mere  turning  of  a  switch,  he  said,  there  would 
not  be  a  monarch  in  the  world  who  would  go 
to  war.  He  could  not  force  soldiers  to  enlist 
if  every  man  was  certain  of  meeting  death.  It 
is  the  chance  of  escap  ng  death  and  earning 
honor,  fame,  and  glory  that  makes  the  soldier 
willing  to  face  the  enemy.  Each  man  believes 
that  it  will  be  his  comrade  and  not  himself  who 
will  be  left  dead  or  wounded  on  the  field. 


Electric  Search  Lights  in  the  Mississippi 
Floods. 

During  the  recent  flood  in  the  Mississippi 
Valley  many  families  were  forced  to  leave  their 
homes  to  escape  drowning.  Their  houses  were 
submerged,  and  in  many  cases  when  they  found 
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driving  machines,  or  giving  electric  light  at  the 
exhibition.  The  distance  is  about  too  miles, 
and  the  water-power  at  Lauffen  300-horse  power. 
Of  this  only  two  per  cent,  is  to  be  lost  in  the 
transmission.  A  pressure  of  20,000  volts  will 
be  used.  The  cable  will  be  made  by  Siemens 
Bros,  of  London,  The  interest  which  is  taken 
in  this  particular  project  in  the  highest  quarters 
has  just  been  shown  by  a  gift  of  10,000  marks 
from  the  emperor  himself  and  a  similar  one 
from  the  Frankfort  chamber  of  commerce.  In 
addition,  power  will  be  electrically  transmitted 
from  Offenbach — about    five  miles — and  from  a 


it  impossible  to  remain  even  on  the  roof  they 
sought  temporary  shelter  on  improvised  rafts, 
until  they  were  picked  up  by  the  river  steam- 
boats. The  work  of  rescuing  these  unfortunate 
people  was  continued  at  night  as  well  as  during 
the  day,  the  captains  of  the  river  boats  using 
their  powerful  electric  search  liglits  to  discover 
the  victims  who  were  floating  about  helplessly 
on  rafts.or  shivering  on  housetops.  The  accom- 
panying illustration,  reproduced  from  Once  a 
Wcfk,  shows  a  night  scene  and  the  manner  in 
which  the  rescuing  patties  worked  by  the  aid 
of  the  electric  search  light. 
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During  the  last  three  weeks  the  representa- 
tives of  the  electrical  interests  have  been  en- 
deavoring to  secure  from  the  construction  cJe- 
partment  of  the  World's  Columbian  Exposition 
a  reconsideration  of  the  plans  for  the  electrical 
building.  This  action  was  demanded  immedi- 
ately on  the  announcement  in  the  Western 
Electrician  of  the  provisions  for  the  electrical 
display  as  proposed  by  the  construction  depart- 
ment. The  Chicago  Electric  club  entered  a 
formal  protest  against  the  adoption  of  the  plans 
on  the  ground  that  the  provisions  were  inade- 
quate, and  that  it  would  be  necessary  to  divide 
the  display.  Chief  Barrett  of  the  department 
of  electricity  was  sick  at  the  time,  but  as  soon 
as  he  was  able  to  resume  his  duties  he  took  up 
the  discussion,  approving  the  position  of  the 
Western  Ei,i;ctrician  and  the  Chicago  Elec- 
tric club,  and  demanded  a  reconsideration  of 
the  plans.  In  a  personal  interview  Chief  Burn- 
ham  admitted  the  justice  of  the  demands  of  the 


electrical  interests,  and  promised  Chief  Barrett 
that  he  would  substitute  a  circular  building  de- 
signated "Machinery  Annex,"  which  would  pro- 
vide all  the  room  required  by  the  electrical 
people. 

Owing  to  a  statement  published  in  a  daily 
paper  referring  to  this  arrangement  and  attrib- 
uted to  Prof.  Barrett,  Chief  Burnham  declared 
he  would  adhere  to  his  original  plans.  Inter- 
views and  correspondence  between  Chiefs  Bar- 
rett and  Burnham  failed  to  secure  an  amicable 
settlement  of  the  issue,  and  the  discussion  was 
finally  closed  by  the  construction  department 
notifying  Chief  Barrett  that  it  had  nothing  fur- 
ther to  communicate.  This  rather  abrupt  dis- 
continuance of  negotiations  left  Chief  Barrett 
with  but  one  alternative— an  appeal  to  Director 
General  Davis  and  the  board  of  directors.  This 
he  decided  to  do,  and  on  the  return  of  Col. 
Davis  the  matter  will  be  brought  to  his  atten- 
tion. It  is  expected  he  will  show  more  defer- 
ence to  the  wishes  of  the  electrical  people  than 
Chief  Burnham  has  done,  and  through  him  they 
hope  to  secure  consideration  for  their  claims.  It 
is  safe  to  say  that  the  present  plans  will  not  be 
approved  by  the  board  of  directors.  Mr.  Burn- 
ham's  action  in  abruptly  terminating  the  discus- 
sion over  the  proposed  buildings  has  made  it 
necessary  for  the  board  of  directors  to  consider 
this  matter  and,  possibly,  define  the  limits  of  his 
authority. 

Despite  the  apparent  success  that  has  at- 
tended Mr.  Ferranti's  work  the  London  E/ec- 
trical  Review  continues  skeptical.  It  says: 
"There  are  not  wanting  men  who,  quite  impar- 
tial, have  watched  Mr.  Ferranti's  scheme  from 
its  inception,  and  who  now  more  than  ever  be- 
lieve that  high  tension  will,  before  very  long, 
resolve  itself  into  a  pressure  not  exceeding 
2,000  volts,  and  we  shall  not  feel  the  least  sur- 
prise to  learn  that  Deptford  will  shortly  be 
working  5,000  volts  as  a  maximum." 


The  electrical  interests  will  be  ably  repre- 
sented this  year  in  the  World's  Fair  directory. 
Col.  Clowry  has  been  re-elected  and  the  electri- 
cal people  have  gained  another  representative 
in  the  selection  of  B.  E.  Sunny.  Both  of  these 
gentlemen  will  prove  valuable  supporters  of 
Chief  Barrett's  department.  Col.  dowry's  ex- 
perience last  year  as  chairman  of  the  electrical 
committee  will  prove  valuable  to  him.  Mr. 
Sunny  has  taken  an  active  part  in  World's 
Fair  matters  and  is  well  qualified  for  the  posi- 
tion. There  are  many  other  friends  of  the  elec- 
trical department  in  the  new  board,  though  they 
may  not  be  directly  connected  with  the  electri- 
cal business. 


The  Western  Electrician  is  always  glad 
to  note  signs  of  improvement  and  progress  in 
its  contemporaries  and  equally  reluctant  to 
draw  attention  to  their  failings,  but  whenever  it 
becomes  apparent  that  a  reproof  is  necessary 
we  do  not  shrink  from  the  task,  nor  do  we  hesi- 
tate to  give  our  contemporaries  the  benefit  of 
our  advice  and  experience.  In  a  recent  issue 
we  had  occasion  to  call  attention  to  the  "liter- 
ary" column  of  the  American  Engineer.  We 
were  pleased  to  note  our  contemporary's  ambi- 
tion in  this  line,  although  it  was  apparent  that  it 
had  a  hard  task  before  it.  Vet  we  felt  that  it 
was  within  the  range  of  possibilities  to  establish 
a  "literary"  column  even  in  the  Engineer,  and 
we  only  wish  we  could  reasonably  hope  to  see 
the  day  when  such  a  classification  in  the  columns 
of  our  contemporary  would  not  be  necessary. 
Our  hopes  in  this  direction  were  rudely  shaken, 
however,  when  in  a  later  issue  there  appeared 
in  a  prominent  position  on  the  editorial  page  a 
trade  circular  of  a  I'ittsburg  concern.  It  must 
be  admitted,  however,  that  the  circular  would 
compare  favorably  with  the  other  "editorials" 
in  literary  style.  In  the  last  issue  a  marked  im- 
provement in'  the  selections  for  the  "editorial" 
page  was  noticeable.  One  of  these  was  from 
Webster's  International    Dictionary.     The  ven- 


erable editor  of  the  Engineer  is  to  be  congratu- 
lated upon  his  advancement.  When  he  has 
satisfied  his  curiosity,  so  far  as  the  dictionary  is 
concerned,  we  would  advise  him  to  take  up  the 
study  of  English  grammar.  It  will  prove  both 
interesting  and  instructive. 


An  interesting  article  on  the  relative  cost  of 
gas  and  electricity  as  illuminants  has  been  pre- 
pared by  John  G.  Boyd  of  St.  Louis.  Attention 
is  called  to  the  fact  that  while  manufacturers,  as 
a  rule,  are  quick  to  admit  the  signal  and  mani- 
fold advantages  of  the  electric  lightas  an  illum- 
inant,  they  are  equally  prompt  in  despairing  at 
the  item  of  first  cost,  qualifying  their  action  by 
further  declaring  that  while  they  are  free  to  ac- 
knowledge its  claims  of  supremacy,  yet  the  con- 
dition of  their  business  will  not,  at  present,  jus- 
tify the  increased  expense.  In  this  instance  the 
consumption  of  gas  is  taken  at  its  extreme  mini- 
mum, and  electricity  at  its  extreme  maximum 
cost.  Yet  it  is  shown  by  careful  calculation  that 
in  order  to  compete  with  electricity  in  cost 
alone  we  must  be  furnished  with  gas  at  the  rate 
of  52  cents  per  thousand  feet.  It  is  scarcely  neces- 
sary to  say  that  no  such  price  has  yet  been  se- 
cured. In  addition  to  this  it  is  to  be  borne  in 
mind  that  the  cost  of  electric  lighting  is  one  of 
the  least  important  considerations.  Where 
health,  cleanliness  and  superior  illumination  are 
considered  there  is  no  room  for  argument  as  to 
the  desirability  of  electric  lighting. 


So  many  sensational  accounts  of  accidents 
from  electric  wires  have  appeared  in  the  daily 
papers  that  there  are,  without  doubt,  many  per- 
sons who  still  labor  under  an  impression  that 
electricity  is,  comparatively  speaking,  a  danger- 
ous agency.  Whether  this  is  so  or  not  we  will 
soon  be  able  to  judge,  for,  according  to  recent 
dispatches  from  Washington,  a  company  is  col- 
lecting statistics  of  accidental  deaths  in  the . 
principal  cities  of  the  country  with  the  idea  of 
showing  the  proportion  of  deaths  from  electric 
currents.  The  accidental  death  statistics  have 
been  compiled  for  Washington  and  the  figures 
tend  to  prove  the  company's  theory  that  the 
proportion  of  deaths  from  electricity  is  much 
smaller  than  is  generally  supposed  by  the  peo- 
ple. From  the  figures  furnished  for  Washing- 
ton, covering  five  years,  it  appears  that  out  of 
299  fatal  accidents,  only  one  death  was  caused 
by  an  electric  shock,  while  22  persons  were  suf- 
focated by  gas.  It  might  be  mentioned  also 
that  the  same  statistics  record  54  deaths  from 
being  "run  over  by  the  cars."  These  figures 
show  that  the  advancement  made  in  the  appli- 
cation of  electricity  has  been  made  in  spite  of 
popular  prejudice,  which  of  course  was  due 
largely  to  ignorance.  It  should  be  borne  in 
mind  that  the  majority  of  the  deaths  due  to 
electricity  may  be  attributed  to  the  carelessness 
of  the  victims. 


One  of  the  most  important  questions  before 
the  construction  department  of  the  World's 
Columbian  Exposition  is  that  of  transportation 
about  the  .grounds.  It  was  reported  in  the 
daily  papers  last  week  that  the  .'\dams  system, 
recently  illustrated  in  the  Western  Elec- 
trician, would  be  adopted.  This  is  positively 
denied  by  Engineer  Gottlieb,  who  says  that  no 
system  has  yet  been  recommended  by  that  de- 
partment. He  says  competition  is  still  open 
for  elevated  systems  of  all  kinds,  whether  opera- 
ted by  electricity  or  other  means.  Mr.  Gottlieb 
evidently  adheres  to  his  original  plan,  not  to 
consider  surface  roads.  We  do  not  believe  it 
possible  that  the  construction  department  would 
recommend  a  system  of  electric  railways,  prac- 
tically unknown,  when  there  are  many  systems 
that  have  proved  commercially  successful.  Mr. 
Gottlieb  says  he  does  not  know  of  any  road, 
commercial  or  experimental,  constructed  accord- 
ing to  the  Adams  system.  It  would  be  the 
height  of  absurdity  to  adopt  a  system  without 
any  practical  demonstration  of  its  ability  to  meet 
the  requirements  of  the  case.  The  projectors 
of  the  .'\dams  system  would  not  have  time  to 
develop  their  system  and  the  opening  of  the 
fair  would  find  it  still  in  an  experimental  con- 
dition. I'.lectrical  engineers  will  vigorously 
oppose  the  adoption  of  any  experimental  system 
for  the  fair — the  place  to  display  such  systems 
is  on  the  experimental  road. 
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The  Telephone  Line  from    London 
to  Paris. 

The  proposal  to  open  communication  by  tele- 
phone ijetween  Paris  and  London  came  origin- 
ally, it  is  said,  from  the  French  administration. 
The  scheme  involved,  as  a  matter  of  course,  the 
laying  of  a  telephone  cable  across  the  Straits  of 
Dover  as  well  as  the  construction  of  land  lines. 
It  was  decided  to  have  two  separate  circuits,  so 


subslkiber's  silent  bo.x. 

that  if  one  should  fail  at  any  time  the  other 
might  be  brought  into  service.  The  route  for 
the  English  land  line,  which  was  selected  by 
Edward  Graves,  engineer-in-chief  of  the  post- 
office,  runs  along  the  Southeastern  railway  to  a 
point  near  Sidcup  and  thence  by  road  and  rail 
through  Swanley,  Maidstone  and  Ashford  to 
the  cable  house  on  the  beach  at  St.  Mar- 
garet's Bay,  between  Dover  and  Deal. 

The  building  of  the  line  was  begun  in  .Sep- 
tember last  and  was  completed  by  the  first  week 
in  March.  On  the  morning  of  Monday,  March 
9th,  the  French  end  was  landed.  It  was  half-past 
nine  when  the  lifeboats  were  launched, and  twelve 
minutes  to  eleven  when  the  end  was  hauled  ashore 
and  the  ship  started  paying  out  toward  St.  Mar- 
garet's Bay.  Owing  to  bad  weather  it  was  not 
until  the  14th  that  it  was  possible  to  land  the 
English  end  of  the  cable.  The  Monarch,  the 
cable  ship,  arrived  at  St.  Margaret's  Bay  about 
twenty  minutes  past  three  in  the  afternoon, 
where  she  anchored  1,000  yards  away  from  the 
landing  place.  A  raft  was  formed  with  the 
lifeboats,  and  the  shore  end  landed  in  the  same 
way  as  at  Sangatte.  The  end  was  hauled  ashore 
by  sailors  at  ten   minutes  past  si.x,  and  twelve 
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minutes  later  it  was  brought  into  the  cable  hut. 
The  end  of  the  cable  was  then  stripped  and  the 
sheathing  filed  off.  The  cores  were  ne.xl  pared 
and  the  cable  connected  to  a  Morse  apparatus, 
by  which  the  hut  was  put  in  telegraphic 
communication  with  Sangatte.  An  informal 
conversation  was  carried  on  Ijy  telephone,  on 
Sunday  evening,  March  15th,  but  the  messages 
only  passed  from  the  cable  hut  at  St.  Margaret's 
Bay,  near  Dover,  to  i'aris.  As  had  been  ar- 
ranged there  was  no  formal  conversation 
carried  on  over  the  line  until  the  French  en- 
gineers arrived  in  London. 

M.  Amiot,  the  inspector  general  of  French 
telegraph.s,  was  the  first  person  to  speak  form- 
ally over  the  line.  Lieut.  O'Meara,  R.  K.,  fol- 
lowed, and  was  the  first  iMiglishman  to  speak 
across  the  Channel.  On  the  following  Tuesday 
M.  .\miot,  who  proceeded  to  London,  thence 
addressed  his  colleagues  in  I'aris.  The  (iower- 
Bell     apparatus    was    that    employed.       I'rof. 


Hughes,  of  microphone  fame,  Mr.  Graves,  Mr. 
Preece  and  others  afterward  spoke  through 
the  line.  On  Wednesday,  March  iSth,  the  estab- 
lishment of  telephonic  communication  between 
IjOndon  and  Paris  was  officially  inaugurated. 
The  first  message  transmitted  was  one  from  the 
Prince  of  Wales  to  M.  Carnot,  president  of 
France.  At  the  Paris  central  telegraph  station 
Lord  Lytton,  Madame  Roche,  M.  Reinach,  M, 
Broquisse  and  M.  de  Selves  were  present  with 
M.  Roche. 

At  the  postoffice  the  instruments  were  fixed 
against  the  wall  on  a  board  covered  with  red 
cloth,  inscribed  "Paris-London,"  and  decorated 
with  tricolor  and  union  jack.  The  chief  trans- 
mitters pitted  against  each  other  are  the  Gower- 
Bell,  the  Runnings,  the  Berliner,  the  Ader, 
d'Arsonval  and  Roulez.  So  far,  the  post- 
office  form  of  the  Gower-Bell  apparatus  appears 
to  excel  the  others.  The  Ader  seems  to  be  the 
best  of  the  French  instruments  for  this  work. 

The  cable  for  the  line,  as  is  now  well  known, 
was  designed  by  W.  H.  Preece,  electrician-in- 
chief  of  the  London  postoffice,  and  was  manu- 
factured by  Siemens  Bros.,  of  Charlton.  It  con- 
tains four  conductors,  two  for  each  circuit. 
Each  conductor  is  a  strand  of  seven  copper 
wires,  weighing  160  pounds  per  nautical  mile, 
with  a  resistance  of  7.47S  to  7.632  ohms  per  knot 
at  the  testing  temperature  of  seventy-five  degrees 
Fahrenheit.  Each  strand  is  covered  with  three 
alternate  layers  of  Chatterton's  compound  and 
gutta-percha  weighing  300  pounds  per  knot. 
The  total  weight  of  each  core  is,  therefore,  460 
pounds  to  the  knot.  The  insulating  resistance 
from  the  wire  to  the  water  is  not  less  than  500 
megohms  per  knot  after  lying  in  water  at  a  tem- 
perature of  seventy-five  degrees  Fahrenheit  for 
twenty-four  hours  before  the  test,  and  after  the 
conductor  had  been  electrified  for  a  minute. 
The  capacit)'  does  not  exceed  0.3045  micro- 
farads per  knot.  The  cores  are  twisted  sp'rally 
round  each  other  in  a  strand,  so  as  to  change 
places  like  the  land  wires;  and  to  silence  the 


about  2.25  ohms  per  mile  at  sixty  degrees  Fah- 
renheit and  is  supported  on  creosoted  wooden 
poles,  seventy  yards  apart,  by  means  of  double- 
shed  porcelain  insulators  hung  about  twenty- 
five  feet  above  the  ground.  The  going  and  re- 
turning wires  of  each  circuit  are  twisted  spirally 
round  each  other  all  the  way,  exchanging  places 
at  each  cross-arm,  the  sp'ral  being  completed 
by  each  wire  regaining  its   normal   position  at 


LANDING  THE  CABLE  AT  SANGATTE. 

every  fourth  pole — that  is  to  say,  every  280 
yards.  The  buzzing  effect  of  induction  has 
been  reduced  to  a  minimum.  A  Wheatstone 
automatic  transmitter  working  at  fast  speed  on 
one  of  the  circuits  can  just  be  heard,  it  is 
stated,  in  the  telephone  upon  the  other  circuit. 
The  French  land  line  is  similar  in  construction 
to  the  English  line,  except  that  only  one  circuit 
is  run  at  present,  and  the  copper  wire  weighs 
about  600  pounds  to  the  mile.  Its  length  is 
about  204  miles,  and  the  speaking  with  the 
D'Arsonval  apparatus  employed  in  France  is 
also  excellent.  There  are,  unfortunately,  no 
less  than  seven  kilometres  of  underground 
line  in  Paris.  This  is  constructed  on  the  Fortin- 
Hermann  system,  and  is  insulated  by  wojden 
beads  impregnated  with  paraffin. 

The  product  of  the  capacity  into  the  resistance 
of  the  entire  line  from  London  to  Paris  is  esti- 
mated at  5,300. 


cross  talk  as  much  as  possible,  the  opposite 
wires  form  part  of  the  same  circuit.  The 
stranded  cores  are  served  with  tanned  hemp, 
and  on  this  cushion  is  laid  a  spiral  sheathing  of 
16  galvanized  iron  wires,  each  0.2S  inch  thick, 
with  a  breaking  stress  of  3,500  pounds.  Clark's 
coating  of  mineral  pitch  and  sand  protects  the 
whole. 

The  English  land  line  is  of  copper,  and  weighs 
400  pounds  to  the  mile.      It  has  a  resistance  of 


The  line  was  thrown  open  for  public  use 
upon  April  2.  The  charge  for  three  minutes' 
talk  will  be  10  francs  or  8s.  4d.  A  tell-tale 
clock  will  keep  record  of  the  seconds,  and  when 
180  beats  have  elapsed  a  bell  will  ring  and  the 
circuit  will  be  cut  olT.  Another  8s.  4d.  will  secure 
a  second  three  minutes,  but  no  more  than  six 
consecutive  minutes  will  be  allowed  to  any  _ 
person.  The  cuts  were  taken  from  Ihe ///i/s/ra- 
ied  Louilon  News. 
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Sperry's   Switch. 

The  accompanying  cut  shows  a  snap  switch 
which  was  recenth-  invented  bj'  Elmer  A.  Sperry, 
Chicago.  The  device  is  an  ingenious  one,  and 
its  special  features  will  only  be  appreciated 
after  an  inspection  of  the  switch  itself.  Refer- 
ring to  the  illustration,  it  will  be  seen  that  the 
movable  parts  are  only  two  in  number,  viz., 
the  switch-bar  and  the  handle-shaft.  The 
switch-bar  is  slotted  midway  between  the  ends, 
so  as  to  embrace  the  handle-shaft  and  at  the 
same  time  slide  freely  across  the  face  of  a  four- 
toothed  ratchet-wheel  attached  to  the  porcelain 
base  of  the  switch.  Wound  around  and 
pinned  to  the  handle-shaft,  as  shown,  is  a  spiral 
spring  which  engages  a  lug  on  the  switch-bar. 
A  pin  set  into  the  handle-shaft  extends  horizon- 
tally to  the  right  and  bears  against  a  second  lug. 
A  third    lug   on  the  bar   rests   normally    in  a 


SPERRV  S    SV.'ITCH. 

notch  of  the  ratchet-wheel.  The  action  of  the 
switch  will  now  be  understood:  Twisting  the 
handle,  or  thumb-piece,  to  the  right,  throws  the 
end  of  the  spring  against  the  lug  and  tends  to 
swing  around  the  switch-bar.  Movement  of 
the  bar  is  prevented  by  the  lug  which  is  in  the 
notch  of  the  ratchet-wheel.  The  continuation  of 
the  twisting  motion,  however,  brings  the  pin  on 
the  shaft  into  contact  with  its  lug  on  the  switch- 
bar,  and  the  latter  is  slid  along  over  the  face 
of  the  ratchet-wheel  until  the  lug  is  released 
from  the  notch.  The  spring  is  now  free  to  act, 
and  the  bar  jumps  around  a  quarter  turn.  This 
switch  is  handled  by  the  Sperry  Electric  Mining 
Machine  company,  Chicago. 


Patents  and  Inventors. 

The  celebration  at  Washington  last  week 
commemorating  the  beginning  of  the  second 
century  of  the  patent  system  in  this  country  was  a 
most  interesting  event.  The  president  of  the 
United  States  opened  the  proceedings  and 
made  an  address  in  which  he  said:  "It  cannot 
be  doubted  by  any,  I  think,  that  the  security  of 
property  in  inventions  is  essential  and  highly 
promotive  of  the  advances  of  our  country  in  the 
arts  and  sciences.  Nothing  more  stimulates 
effort  than  security  in  the  result  of  effort." 

Senator  Piatt  of  Connecticut  in  an  address 
on  "Invention  and  Advancement"  said  there 
were  hundreds  of  men  to-day  who  knew  more 
of  steam  and  electricity  than  was  dreamed  of 
by  Watt  or  Morse,  who  were  only  prospectors. 
Of  the  seven  wonders  of  the  world,  only  one, 
the  lighthouse  of  I'haros,  was  for  human  good. 
The  seven  wonders  of  the  present  age — the  cot- 
ton gin,  adaptation  of  steam  to  methods  of 
transportation,  appliances  of  electricity  in  busi- 
ness pursuits,  harvesters,  the  modern  printing 
press,  the  IJig'ow  loom  and  the  sewing  machine — 
were  all  for  the  benefit  of  mankind.  Such  has 
been  the  effect  of  inventions  that  the  term  of 
human  life  has  been  lengthened,  and  we  have 
more  comfort  and  less  want,  more  pleasure  and 
less  pain,  more  ease  and  less  hardship,  than  any 
other  people  who  now  exi.st. 

In  discussing  the  relation  of  invention  to 
labor,  Carroll  D.  Wright,  commissioner  of  labor, 
took  the  ground  that  labor  is  benefited  greatly 
by  the  introduction  of  power  machinery  and 
what  are  called  labor-saving  inventions.  This 
benefit  comes  through  the  expansion  of  labor, 
as  shown    by  the  increased  consumption  of  all 


raw  materials  and  the  increase  in  the  number  of 
persons  engaged  in  gainful  occupations,  such 
increase  being  largely  out  of  proportion  to  the 
increase  of  population  itself.  The  commissioner 
asserted  that  the  statistics  disprove  the  fact  that 
labor  is  displaced,  for  the  increase  in  population 
in  the  United  States  between  1S70  and  1880 
was  30  per  cent.,  while  the  increase  in  the  num- 
ber of  persons  engaged  in  all  kinds  of  employ- 
ment was  39  per  cent.  The  speaker  pointed 
out  also  that  very  many  modern  inventions  have 
created  employment  where  none  existed  before. 
The  whole  department  of  electricity,  electric 
lighting,  telegraph  operations  and  the  telephone 
are  examples  of  this.  "Hundreds  of  thousands 
of  people,"  said  Mr.  Wright,  "are  brought  into 
employment  through  modern  inventions  where 
no  one  was  ever  employed  prior  to  such  inven- 
tions." 

Judge  Robert  S.  Taylor  of  Indiana  delivered 
an  address  on  "Epoch-making  Inventions  in 
America,"  in  the  course  of  which  he  said:  "Since 
Franklin  drew  the  first  submissive  spark  from 
heaven  Americans  have  been  foremost  in  the 
great  field  of  electricity.  The  subjugation  of 
this  great  force  was  begun  when  Prof.  Morse 
taught  it  to  talk.  The  steam  engine  is  the 
breath  and  muscles,  the  telegraph  the  nervous 
system  of  the  body  politic. 

"In  the  production  of  the  electric  light,"  con- 
tinued Judge  Taylor,  "man  has  come  nearer  to 
creation  than  anywhere  else."  He  has  produced 
upon  earth  the  light  of  the  heavens — a  true 
sunlight  in  fragments,  for,  as  Judge  Taylor  be- 
lieves, "the  sun  and  stars  are  lighted  by  elec- 
tricity." The  invention  of  the  telephone  was 
referred  to.  "No  man,"  said  the  speaker,  "can 
add  a  cubit  to  his  stature,  but  Prof.  Bell  has 
added  many  miles  to  our  tongues." 

In  the  address  of  Prof.  Thomas  Gray,  profes- 
sor of  dynamic  engineering  in  Rose  Polytechnic 
Institute,  Terre  Haute,  Ind.,  the  early  rise  and 
progress  of  telegraphic  invention  was  briefly 
sketched,  from  the  magnetic  telegraph  spoken 
of  in  fable  through  the  various  proposals  to  use 
frictional  electricity  for  telegraphic  purposes. 
Prof.  Gray  pointed  out  that  the  credit  of  invent- 
ing the  telegraph  cannot  properly  be  given  to 
any  one  man;  that  a  great  many  men  have 
added  something  toward  its  development,  and 
that  the  subject  grew  by  many  contributions  to 
its  present  huge  proportions.  In  speaking  of 
the  early  origin  of  the  electro  magnet  telegraph 
he  said  that,  although  no  doubt  an  American 
invention,  the  credit  should  be  given  to  Prof. 
Henry,  as  he  not  only  made  the  first  ap- 
plication of  the  electro  magnetto  this  purpose,but 
supplied  by  his  researches  the  knowledge  on 
which  Morse's  system  was  made  to  work.  The 
problem  of  the  transmission  of  speech  and  of 
mu?:ical  sounds  was  described  and  the  various 
attempts  at  a  solution  criticized.  The  import- 
ance and  distinctive  character  of  Bell's  method 
was  pointed  out,  and  the  difference  between  this 
method  and  that  of  Reis,  which  has  received  so 
much  attention  in  all  discussions  as  to  priority 
of  invention,  was  referred  to.  The  various  meth- 
ods, particularly  that  of  Dolbear,  for  attain- 
ing the  same  result,  were  noticed.  The  various 
devices  which  have  since  been  invented  as  tel- 
ephonic transmitters  were  described  and  their 
similarity  in  principle  to  the  device  proposed  by 
Bell  and  Elisha  Gray  was  commented  on. 

Prof.  Cyrus  F.  Brackett's  address  on  the 
"Effect  of  Invention  upon  the  Progress  of  Elec- 
trical Science"  was  an  excellent  popular  history 
of  the  development  and  application  of  elec- 
tricity. 

Receptions  were  held  at  which  delegates  and 
visitors  were  entertained.  They  also  visited 
the  patent  office,  and  received  every  attention 
at  the  hands  of  the  ofiicials. 


Government  Telegraph  Rates. 

Jay  Gould  and  the  postmaster-general  had  a 
long  conference  on  the  occasion  of  the  former's 
visit  to  Washington  a  week  ago.  The  question 
of  rates  on  government  telegraph  business  from 
July  I,  1891,  was  discussed,  as  was  also  the  ques- 
tion of  increased  mail  facilities  on  the  Union  Pa- 
cific railroad.  Telegraph  tolls,  however,  was  the 
principal  theme  of  the  talk.  Next  June  two  years 
will  have  elapsed  since  Mr.  Wanamaker  fixed  the 
schedule  of  rates  which  the  government  should 


pay  the  Western  Union  for  telegraph  ser- 
vice. The  Western  Union  refused  to  accept 
these  rates,  but  continued  to  perform  the  service. 
The  consequence  is  that  the  government  has 
paid  nothing  for  its  use  of  the  telegraph  since 
that  time,  and  the  amount  now  due  the  com- 
pany has  reached  large  proportions.  Mr.  Gould 
talked  the  matter  over  with  Mr.  Wanamaker, 
but  no  definite  conclusion  was  reached. 


Lighting  Bartholdi's  Statue. 

There  is  considerable  dissatisfaction  with 
the  effect  of  the  lighting  arrangement  of  the 
Bartholdi  statue.  At  present  the  statue  on 
Bedloe's  Island  is  not  brought  out  with  distinct- 
ness, the  graceful  lines  of  the  figure  are  en- 
tirely lost  and  only  the  pedestal,  which  is 
illumined  by  a  powerful  light  reflected  up  from 
the  walls  surrounding  its  base,  can  be  distin- 
guished clearly.  The  one  light  which  gleams  from 
the  uplifted  torch,  the  first  light  of  the  harbor 
seen  by  incoming  ships,  has  not  been  satisfac- 
tory. Major  D.  P.  Heap,  (^orps  of  Engineers, 
U.  S.  A.,  stationed  at  the  lighthouse  depot, 
Tompkinsville,  Staten  Island,  has  a  plan  for  the 
more  perfect  illumination  of  the  Bartholdi 
Statue  of  Liberty,  which,  if  adopted  by  the 
Lighthouse  Board,  will  make  the  colossal  statiie 
a  more  imposing  object,  viewed  at  night  in 
New  York's  harbor.  At  present  the  light  finds 
its  way  out  only  through  a  series  of  large  round 
holes.  The  metal  in  which  these  holes  are 
made  will  be  cut  to  the  width  of  two  and  a 
half  feet,  and  in  its  place  Major  Heap  pro- 
poses to  place  a  thick  plate-glass  window.  This 
window  will  encircle  the  "flame"  and  will  be 
made  on  bronze  frames.  This  will  render  visi- 
ble all  the  rays  of  light  coming  from  the  lamps, 
instead  of  only  a  part  struggling  through  a  few 
comparatively  small  holes. 

The  light  itself  will  be  aided  by  a  powerful 
optical  apparatus,  in  effect  like  a  lens,  which 
will  encircle  the  electric  lamps  and  which  will 
have  the  power  of  concentrating  into  a  hori- 
zontal beam  of  light  all  the  rays  passing 
through  the  window.  With  the  use  of  such 
apparatus  Major  Heap  says  half  the  candle- 
power  now  used  in  the  torch  will  be  sufficient 
to  give  a  light  much  more  powerful  than  that 
thrown  at  present.  It  will  be  an  intense,  steady 
glow. 

New  Incandescent  Lamps  for  Desks. 

In  the  accompanying  illustration  is  shown  a 
new  form  of  incandescent  lamp,  specially  devised 
for  desks,  that  is  placed  on  the  market  by  the 
Central  Electric  company  of  Chicago.  This 
lamp  differs  somewhat  in  shape  from  the  ordi- 
nary incandescent  lamp,  its  sides  being  almost 


NEW    INCANDESCENT   I.AMI'. 

Straight,  while  the  bottom  or  large  end  is  as 
nearly  flat  as  possible.  The  advantage  claimed 
for  this  form  of  lamp  is  that  the  straight  lines 
provide  better  reflecting  surfaces  and  prevent 
as  much  as  possible,  uneven  intensities  of  light 
upon  the  object.  The  inside  of  the  butt  and 
the  outside  of  the  globe  are  silvered,  and  the 
incandescent  filament  is  actually  surrounded  on 
three  sides  by  a  mirror  reflecting  all  of  the  light 
downward.  While  the  lamp  may  be  placed  on 
a  level,  or  a  little  above  the  level  of  the  eye,  no 
light  strikes  the  eye  directly  from  the  lamp,  as 
the  silvering  is  covered  and  protected  by  an 
opaque  substance.  The  lamp  is  made  to  fit  any 
socket. 

An  electric  railway  ten  miles  long  is  to  be  constructed 
at  Manaimo,  H,  C. 
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World's  Fair  Electrical  Building. 

The  electrical  fraternity  is  still  awaiting  de- 
cisive action  on  the  part  of  the  World's  Fair 
authorities  on  the  subject  of  the  electrical 
building.  The  election  of  new  directors  and 
the  organization  of  the  new  board  has  delayed 
the  work  somewhat,  but  it  is  hoped  that  it  will 
be  reached  at  the  first  meeting  of  the  board.  All 
efforts  to  secure  a  statement  from  the  construc- 
tion department  have  failed.  Director  General 
Davis  had  not  returned,  but  it  is  expected  he 
will  be  present  at  the  next  meeting  of  the  board 
of  directors.  He  will  be  asked  to  make  a  state- 
ment to  the  board,  covering  the  controversy 
between  the  electrical  and  construction  depart- 
ments. 

The  subject  of  this  communication  will  be 
the  inadequacy  of  the  arrangements  for  the 
electrical  building  and  other  objections  to 
Chief  Burnham's  plans,  to  which  attention  was 
directed  by  the  Western  ELECTRici.-iN  three 
weeks  ago.  The  directors  will  be  called  upon 
to  consider  the  following  facts: 

Immediately  following  our  editorial  announce- 
ment regarding  the  plans  for  the  electrical  build- 
ing at  the  exposition,  the  Chicago  Electric  club 
filed  a  protest  with  Chief  Barrett,  who  in  turn 
notified  Chief  Burnham.  At  the  time  Prof.  Bar- 
rett was  ill,  but  on  his  recovery  he  took  up  the 
matter  and  pushed  it  vigorously.  In  a  personal 
interview  with  Chief  Burnham  the  wishes  of  the 
electrical  interests  were  made  known  and  Chief 
Burnham  agreed  to  substitute  the  circular  build- 
ing, described  as  the  machinery  annex,  for  that 
originally  intended  for  the  electrical  display. 
Owing  to  a  statement  attributed  to  Prof.  Bar- 
rett, and  published  in  a  daily  paper,  regarding 
this  conference,  Chief  Burnham  withdrew  his 
approval  of  the  proposed  change  and  announced 
his  intention  to  adhere  to  his  original  plans. 
Chief  Barrett  endeavored  to  convince  Chief 
Burnham  of  the  in  justice  of  this  decision  but  to  no 
purpose.  After  several  interviews  and  consider- 
able correspondence  Chief  Burnham  closed  the 
discussion  by  refusing  to  further  consider  the 
matter,  thus  cutting  off  communication  between 
the  electrical  and  construction  departments. 
The  effect  of  such  action  will  be  readily  under- 
stood by  all  who  have  had  experience  in  manag- 
i  ig  extensive  enterprises. 

Chief  Barrett  now  finds  himself  compelled  to 
appeal  to  the  board  of  directors  through  Direc- 
tor fleneral  Davis  and  it  is  expected  he  will  be 
accorded  a  hearing  at  the  first  possible  oppor- 
tunity. Mr.  Burnham's  high-handed  policy  has 
already  hampered  the  work  of  the  electrical  de- 
partment too  much,  and  it  is  earnestly  hoped 
that  there  will  be  no  further  delay. 

Inquiry  at  the  headquarters  of  the  construc- 
tion department  last  week  elicited  no  new  facts 
concerning  the  plans  for  the  electrical  depart- 
ment. Chief  Burnham  has  returned  from  his 
eastern  trip.  It  was  learned  that  he  had  de- 
cided to  stand  by  his  original  plans,  and  en- 
deavor to  force  them  upon  the  electrical  depart- 
ment, despite  the  protests  of  prospective  ex- 
hibitors. 

The  construction  department  looks  upon  the 
matter  as  being  practically  settled,  and,  so  far 
as  it  IS  concerned,  has  dismissed  all  thoughts  of 
reconsideration  and  alteration  of  plans.  It  is, 
therefore,  only  too  plain  that  in  the  course 
advocated  by  the  Wkstkrn  Eli-,ctrician  last 
week  rests  the  only  hope  of  the  electrical 
fraternity.  The  necessity  of  immediate  action 
is  apparent.  Although  Chief  llurnham  has  no 
information  to  impart  to  the  electrical  people, 
the  daily  papers  last  week  contained  several 
important  announcements  evidently  emanating 
from  the  construction  department.  Upon  the 
return  of  Mr.  Burnham  from  his  eastern  trip, 
the  Herald  announced  that  "(Contracts  for  at 
least  three  of  the  great  buildings  of  the  exposi- 
tion will  be  called  for  within  a  month.  The 
buildings  that  will  be  first  erected  are  those  of 
mines  and  mining,  transportation  and  electricity 
and  electrical  appliances.  -Architect  Beman's 
designs  for  the  mines  and  mining  building  were 
completed  some  days  ago,  and  a  careful  esti- 
mate shows  that  it  can  be  built  within  the 
appropriation  named.  The  same  has  been 
found  to  be  true  of  the  transportation  building 
and  also  of  the  buildmg  for  electricity,  which 
Professor  Barrett   says  will    be  much  too  small 


for  his  department."  It  further  says,  ''AH  the 
architects  think  that  ample  space  has  been  pro- 
vided for  exhibitors." 

It  is  evident  that  the  architects  know  as  little 
of  the  requirements  of  the  electrical  department 
as  Mr.  Burnham  himself,  who  frankly  acknowl- 
edges that  he  knows  nothing  whatever  about 
the  development  of  electrical  industries.  To 
all  arguments  for  additional  space  and  protests 
against  the  present  arrangements,  the  construc- 
tion department  replies,  parrot-like,  "The  pro- 
posed building  contains  ten  times  the  floor 
space  allotted  the  electrical  display  at  the  Paris 
exposition."  This  seems  to  be  the  only  knowl- 
edge they  have  of  the  Paris  exposition,  so  far 
as  the  electrical  department  is  concerned,  and 
they  have  absolutely  no  information  regarding 
other  displays  of  an  electrical  character  far 
more  important  than  the  Paris  exhibit. 

It  seems  hardly  possible  that  the  World's 
Fair  authorities  will  measure  the  importance  of 
the  electrical  department  by  the  display  made 
at  the  Paris  exposition.  Such  a  proposition 
would  be  preposterous.  Although  200,000  square 
feet  of  space  were  occupied,  the  electrical  inter- 
ests were  not  represented  fully  at  Paris,  nor  was 
there  any  claim  that  such  was  the  case.  On  the 
contrary,  the  fraternity  was  heartily  ashamed  of 
the  showing,  although  there  were  creditable 
individual  exhibits.  From  present  indications, 
if  Mr.  Burnham  has  his  way  about  the  matter, 
the  electrical  fraternity  will  have  little  reason 
to  be  proud  of  any  display  it  can  make,  as 
it  will  be  necessarily  of  secondary  importance. 
The  election  of  B.  E.  Sunny  as  one  of  the 
members  of  the  board  of  directors  of  the  World's 
Fair  was  received  with  great  satisfaction  by  the 
gentlemen  representing  the  electrical  interests 
in  Chicago.  !\Ir.  Sunny  is  looked  upon  as  a 
representative  man,  and  as  one  who  will  take 
good  care  that  the  department  of  electricity  is 
not  slighted  without  at  least  an  emphatic  pro- 
test. He  and  Col.  Clowry,  who  was  formerly 
sole  electrical  representative  on  the  board,  may 
be  depended  upon  to  act  wisely  in  the  present 
crisis  m  the  affairs  of  the  department. 

Mr,  Sunny  has  not  yet  had  time,  of  course, 
to  enter  fully  into  the  details  of  his  new  posi- 
tion, but  he  is  sanguine  that  the  electrical  in- 
terests will  have  fair  treatment.  "The  matter 
of  the  building  for  the  electrical  display  will 
surely  come  out  all  right,"  he  said  a  day  or  two 
ago  to  a  representative  of  the  Western  Elel- 
TRiriAN.  "I  am  sure  that  the  directors  are 
friendly  to  the  electrical  interests,  and  that 
ultimately  our  request  for  more  room  will  be 
heeded.  The  justice  and  equity  of  our  claim 
are  so  apparent,  that  I  cannot  believe  that  the 
electrical  display  will  be  dwarfed  for  want  of 
room.  You  may  depend  upon  it  that  Col. 
Clowry.  Prof.  Barrett  and  myself  will  do  all  in 
our  power  to  secure  an  adequate  amount  of 
space  for  the  department,  and,  in  view  of  the 
strength  of  our  cause,  I  cannot  doubt  that  we 
will  be  successful.  I  do  not  think  that  the  pub- 
lished statement  that  bids  will  .soon  be  invited 
by  the  construction  department  on  the  elec- 
tricity building  as  at  present  designed,  can  be 
correct.  I  feel  confident  that  there  will  be 
some  radical  changes  before  contractors  are 
asked  to  figure  on  any  electrical  building." 

In  regard  to  the  electric  railways  at  Jackson 
Park,  Mr.  Sunny  said  that  nothing  had  been 
done  by  the  directors,  and  that  the  matter  of 
intermural  transit  had  gone  no  farther  than  Mr. 
Burnham's  office.  The  new  director  intimated 
that  he  should  have  something  to  say  on  this 
subject,  too,  if,  as  reported,  the  chief  of  con- 
struction was  in  favor   of  an  elevated  system. 

From  the  actual  applications  for  space  in  the 
electrical  building  of  the  World's  I'air  now  on 
file.  Secretary  Hornsby  has  ascertained  that 
86,000  S(|uare  feet  have  already  been  demanded. 
This  does  not  include  informal  requests  from 
the  Thomson- Houston  company  and  the  West- 
ern Electric  company  for  10,000  feet  each. 
With  these  added,  it  will  be  seen  that  notifica- 
tions have  already  been  received  for  over  100,- 
coo  feet  of  space,  or  more  than  two-fifths  of  all 
the  room  available  in  Chief  Burnham's  proposed 
electrical  building.  And,  this  too,  with  the  elec- 
trical department  organized  only  two  months 
and  all  the  foreign,  anil  by  far  the  greater  part 
of  the  American  exhibitors  yet  to  be  heard  from! 
Yet  there  are  many  people  who  wonder  why  the  I 


electrical  interests  cannot  be  satisfied  with  a 
building  350  by  700  feet. 

In  an  account  of  Chief  Barrett's  efforts  to 
bring  the  electrical  display  up  to  the  high 
standard  of  excellence  that  he  has  set  for  it,  the 
C/n'cago  Evening  Post  says:  "Unless  the  space 
for  the  department  is  cut  down  by  the  directory 
below  what  Prof.Barrett  thinks  he  ought  to  have, 
inside  of  sixty  days  many  large  prospective  ex- 
hibitors will  have  begun  work  on  the  more  im- 
portant of  the  articles  they  propose  to  exhibit. 
It  is  the  intention  of  the  large  electric  corpora- 
tions to  'spread'  themselves.  Prof.  Barrett  is 
endeavoring  to  ascertain  whether  the  exposition 
is  to  be  open  evenings.  If  it  is,  then  the  de- 
partment will  at  once  begin  the  now  pending 
arrangements  for  some  wonderful  electric 
pyrotechnics.  Unless  Professor  Barrett  is 
handicapped  by  the  provision  of  too  little 
space  and  by  the  division  of  his  exhibit  the  elec- 
trical department  bids  fair  to  be  by  far  the  most 
interesting  and  instructive  of  the  exposition  and 
to  far  and  away  eclipse  anything  of  the  kind 
ever  attempted  before." 

It  is  becoming  generally  recognized  that  the 
only  question  concerning  the  success  of  the 
electrical  exhibit  is  that  of  sufficient  accommo- 
dation. 

The  widespread  interest  manifested  in  the 
controversy  over  the  electrical  building  for  the 
World's  Fair  should  convince  the  directors  at 
once  of  the  desirability  of  granting  the  demands 
of  the  electrical  department.  Commenting  upon 
the  announcement  recently  made  by  the  West- 
ern Electrici-^n  regarding  the  inadequacy  of 
space  furnished  this  department  and  other  ob- 
jectionable features  of  the  plans  under  consid- 
eration, the  Electric  Age  of  New  York  says  edi- 
torially: 

If  the  reports  that  we  hear  about  the  provisions  made  for 
the  electrical  e.xljibition  at  the  World's  Fair  are  true,  the 
•situation  is  indeed  disheartening,  and  the  outlool:  anything 
but  encouraging. 

From  all  accounts  it  seems  that  ample  space  for  the  elec- 
trical department  of  the  great  exhibition  has  not  been  pro- 
vided, and  that,  unless  some  better  arrangements  are  made, 
the  electrical  exhibits  will  likely  be  scattered  among  several 
buildings. 

This  is  an  unfortunate  state  of  affairs,  and  the  electrical 
fraternity  and  press  should  use  their  united  and  strongest 
iniluence  to  secure  for  the  electrical  exhibit  plenty  of  space 
and  the  recognition  that  its  importance  demands. 

No  other  department  at  the  exposition  will  be  so  import 
ant  and  so  interesting.  Electricity  is  holding  the  world 
spellbound  to-day,  and  its  marvelous  development  in 
recent  years  is  the  wonder  of  the  age.  People  everywhere 
hear  and  talk  about  it,  and  expect  to  find  at  the  World's 
Fair  an  exhibit  commensurate  with  its  importance 

The  possibility  of  the  exhibit  being  scattered  is  sufficient 
cause  for  regret,  and  while  the  situation  is  an  unfortunate 
one,  no  good  will  result  by  merely  expressing  regret  that 
it  is  not  more  promising.  It  is  no  time  for  sentiment. 
Work  is  what  is  needed,  and  the  sooner  all  hands  interested 
take  hold  and  "give  a  lift"  the  better  it  will  be  for  the  suc- 
cess of  the  electrical  deparlment.  What  is  needed  is  an 
emphatic  and  able-bodied  protest  against  the  proposed 
plans  as  far  as  they  apply  to  the  electrical  exhibit,  and  if 
the  electrical  trades  would  unite  with  this  one  object  in 
view,  we  think  that  they  will  not  labor  in  vain.  It  is  a 
stupendous  mistake  for  a  person  or  a  body  ot  persons  to 
assume  that  the  electrical  industry  is  of  any  but  primary 
importance.  It  would  be  a  great  misfortune,  and  work 
irreparable  injury  to  electrical  industries,  to  scatter  the  ex- 
hibit and  tuck  it  away  in  corners  that  no  one  else  cares  to 
use. 

I^rompt  action  is  needed,  and  no  doubt  with  the  full 
power  of  the  current  of  determination  turned  on,  the 
energy,  if  properly  applied,  will  accomplish  the  desired  re- 
sult, 


A  Boston  syndicate  has  purchased  the  Trenton.  N.  J., 
city  railway,  and  will  doubtless  avail  itself  of  the  recently 
granted  permission  of  the  city  council  allowing  the  road 
to  be  operated  by  electricity. 

A  cable  train  drawn  by  an  electric  motor  is  a  sight  that 
can  be  witnessed  early  in  the  morning  or  late  at  night  every 
day  at  Omaha,  Neb.,  says  an  exchange.  The  Omaha 
Cable  Railway  company  had  two  lines,  one  turning  oil 
from  Tenth  street  at  ifarney,  and  the  other  leaving  lenth 
street  at  Dodge.  The  Harney  street  line  had  the  lighter 
traffic,  the  grades  were  not  tiuite  so  even  as  on  the  Uodgc 
street  line,  but  it  had  more  curves.  Cables  wore  out  rap- 
idly, and  it  was  decided  last  summer  to  abandon  the  !  lar- 
ney  street  line  as  a  cable  road  and  to  ecjuip  it  with  electric 
motors.  Overhead  wires  were  put  up  and  it  has  been 
operated  as  an  electric  line  for  the  past  six  months.  The 
cable  power  house  and  the  car  house  for  the  grip  cars  and 
trailers  is  on  Ilarncy  street,  but  there  is  no  cable  in  the 
conduit  leading  from  the  power  house  to  Tenth  street. 
Hence,  every  morning  the  electric  motor  cars  draw  the 
cable  trains  from  the  car  house  to  Tenth  street,  where  they 
can  get  hold  of  the  cable,  and  al  night  the  electric  cars 
bring  the  cable  trains  home  from  their  work  to  the  car 
house.  I  fere  is  an  instance  where  it  has  proved  cheaper 
to  operate  a  line  by  electricity  than  by  cable,  even  alter 
an  expensive  cable  conduit  has  been  built  and  operated. 
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Chicago  Electric  Club. 

At  the  conclusion  of  Alex.  Dow's  paper  on  the  "Ref- 
lation of  Constant  Current  Generators,"  read  before  the 
Chicago  Electric  club  April  6th,  the  following  discussion 
took  place: 

F.  L-  Perry:  As  no  one  seems  prepared  to  start  the 
discussion,  I  will  relate  what  we  might  call  a  reminiscence. 
^[r.  Dow  in  his  paper  has  referred  to  quite  a  number  of 
methods  of  regulation,  but  he  has  not  mentioned  one 
method  of  controlling  an  arc  dynamo  with  which  several,  at 
least,  of  those  present  are  familiar.  I  refer  to  the  method 
of  regulating  constant  current  dynamos  employed  in  the 
Weston  macbine  which  was  exploited  by  the  old  United 
States  company.  In  that  machine,  as  I  suppose  will  be 
remembered,  there  is  a  shunt  field  employed,  and  the  ma- 
chine is  controlled  by  varying  a  resistance  in  that  shunt 
field.  The  25  light  dynamo  of  this  type  has,  I  believe, 
an  electromotive  force  of  about  600  volts. 

About  three  years  ago  I  was  sent  out  by  the  old  Baxter 
Motor  company  to  MoHne,  III  ,  tostart  up  two  constant  cur- 
rent motors,  one  of  10  horse  and  the  other  of  4  horse  power 
capacity.  These  machines,  it  may  be  mentioned,  had 
been  installed  by  a  salesman  who  had  previously  been  an 
insurance  solicitor,  and  consequently  all  the  information  I 
had  to  start  with  was  that  the  dynamo  to  furnish  current  to 
the  motors  was  a  United  States  macbine,  and  I  was  to  run 
these  two  motors  on  it.  I  went  down  to  Moline  knowing 
only  too  well  of  the  slow  government  of  the  U.  S.  dynamo. 
When  I  arrived  on  the  ground  I  found  that  the  motors 
were  to  run  printing  presses,  that  is,  to  run  with  varying 
loads,  and  I  must  confess  I  was  a  little  nervous.  I  con- 
ferred with  the  electrician  of  the  Moline  company,  Dr. 
Piper,  and  told  him  of  my  fears,  and  we  both  agreed  that 
we  would  try  an  experiment  if  the  macbine  did  not  carry 
the  motors.  Finally  we  started  our  dynamo  with  the  slow 
moving  regulator,  and  then  went  out  into  the  town  about 
a  mile  and  started  up  our  two  machines.  We  first 
switched  on  the  4  horse  power  machine,  got  it  under  load 
and  it  ran  very  satisfactorily.  We  then  went  over  to  the 
other  printing  office,  a  few  blocks  away,  and  in  the  presence 
of  quite  a  number  of  the  residents  of  the  town  turned  the 
current  on  the  10  horse  power  machine.  I  don't  know 
whether  Mr.  Dow  would  have  enjoyed  the  sigtit  or  not, 
but  I  tQink  he  would  have  sympathized  with  me  at  least. 
We  didn't  have  any  regulation  whatever;  the  dynamo  was 
evidently  running  away  with  itself.  We  did  not  run  this 
machine  very  long,  you  may  be  sure,  but  prepared  im- 
msdiately  to  try  our  experiment.  We  decided  that  we 
would  shorten  the  distance  between  the  contacts  on  the  re- 
sistance box,  so  as  to  alter  the  travel  of  the  contact  lever. 
We  made  a  series  of  contact  pieces  out  of  strip  metal,  insu 
lated  them  with  thin  strips  of  paper,  and  then  massed  them 
in  a  space  of  i  g-i6  inches  on  the  box  carrying  the  regula- 
tor. Insulated  wires  wjre  next  run  fro.n  each  contact  on 
tne  regul  itor  proper  to  the  str-ip5  of  brass  oq  top  of  the 
box.  and  the  arm  of  the  regulator  was  lengthened  so  that 
it  wouli  play  over  the  fa:e  of  these  strips.  Tnen  we  had 
another  trial  and  the  regulation  was  much  better.  We 
found  the  current  to  hi  not  exactly  a  pu  sating  current  but 
a  wavy  current.  That  was  encouraging.  Our  next  at- 
tempt to  improve  the  regulation  was  by  increasing  the 
speed  of  the  regulator,  and  it  occurred  to  us,  following  out 
the  same  line  of  thought  as  was  j^st  suggested  by  Mr. 
Dow,  that  an  arc  lamp  in  the  circuit  would  help  us  out  a 
little,  from  the  fact  that  when  the  current  commenced  to 
fall  the  lamp  would  shorten  its  arc  and  thus  tend  to  lessen 
the  resistance  of  the  circuit.  We  inserted  one  lamp  in  the 
line,  and  after  having  increasei  ttie  speed  went  back  and 
again  started  the  4  horse  power  machine,  which  ran  very 
satisfactorily.  We  then  went  down  to  our  10  horse  power 
macbine  and  switched  it  on  with  a  like  result.  To  make 
the  story  short,  I  will  conclude  by  saying  that  from  what 
I  can  learn  this  modified  regulator  is  still  running  in  the 
Moline  station. 

Mr.  Kempt:     Is  the  motor  running  still? 
Mr.   Perry;      I    don't    know   the   exact   condition   of 
things  there  now.     Six  months  ago   I   had   sent  to   me  a 
photograph  of  the  regulator  taken  while  running. 

W.  L.  Beckwith:  I  wish  to  say  in  connection  with  Mr. 
Perry's  remarks  that  the  machine  is  running  to-day.  I 
saw  it  about  a  week  ago,  apparently  running  very  well. 

Mr.  Dow;  I  would  say  in  regard  to  the  regulation  of 
the  old  United  States  machines,  it  is  similar  to  the  regula- 
tion by  a  rheostat,  which  I  explained  here,  but  it  was  ap- 
plied in  d.  shunt,  in  just  the  way  that  the  regulation  is  ap- 
plied in  all  the  shunt  wound  incandescent  dynamos,  and  it 
was  very  slow  regulation.  Then  again  the  machine  was 
essentially  an  incandescent  machine,  a  very  efficient  dy- 
namo, but  a  terribly  poor  machine  for  running  arc  lights. 
The  reason  it  is  so  poor  is  that  any  disturbance  in  the  cir- 
cuit woLld  cause  a  wave  from  its  normal  current  of  30  or  33 
amperes,  I  can  understand  the  trouble  Mr.  Perry  had, 
and  the  improvement  that  he  made  was,  to  put  it  in  the 
shortest  words  possible,  to  increase  the  speed  of  regulation, 
but  at  the  same  time  he  did  not  increase  the  momentum  of 
the  regulator.  The  momentum  of  the  regulator  presents 
the  greatest  difficulty  to  be  overcome.  It  will  overrun  the 
mark  both  ways.  If  you  put  on  a  dashpot  it  does  not  act 
quickly  enough,  and  it  does  not  take  up  the  motors  when 
they  arc  thrown  on,  nor  drop  them  when  they  are  thrown 
off.  If  you  do  not  put  a  dashpot  on,  the  current  will 
wave  up  and  down.  The  regulator  will  act  perfectly  if 
you  only  switch  the  motor  ollf  and  on  slowly,  but  if  you 
throw  it  on  or  off  suddenly  the  motor  will  overshoot  the 
mark  every  lime.  Mr.  Perry  did  not  in  any  way  increase 
the  momentum  of  the  regulator,  but  he  practically  increased 
the  speed  of  regulation. 

Thos.  G  (Ikiek:  I  would  liketo  ask  Mr,  Dow  whether 
he  can  tell  us  anything  about  the  third  brush  regulation  of 
the  Walerhouse  machine? 

Mk,  Dow:  I  never  ran  a  Waterhouse  machine,  but  I 
have  watched  them  carefully.  The  old  Waterhouse  dynamo 
as  a  general  rule  is  unsteady  on  small  loads.  The  designer 
of  the  machine  seems  to  have  rccogni/ed  that  fact.  The 
provision  of  a  resistance  board  by  which  you  are  supposed 


to  switch  in  so  much  idle  resistance  when  your  circuit  is 
short,  seems  to  indicate  this.  The  third  brush  would  prob- 
ably work  very  well  were  it  not  for  the  fact  that  the  at- 
tempt is  made  to  combine  it  with  an  armature  of  high 
efficiency  instead  of  an  armature  at  low  resistance  but  not 
of  high  efficiency. 

Mr,  Grier:  I  noticed  in  running  Waterhouse  ma- 
chines that  when  only  a  few  lamps  were  on  it  is  necessary 
to  put  in  considerable  dead  resistance,  and  that  the 
machine  regulated  very  nicely  when  you  had  a  circuit  of  12 
to  15  miles,  but  vvhen  it  was  on  a  commercial  circuit  of 
about  two  miles  there  was  considerable  trouble,  and  an  ad- 
ditional resistance  board  was  used  to  keep  the  machine  in 
regulation. 

ilR.  Perry:  I  want  to  correct  an  impression  that  may 
have  arisen,  I  do  not  claim  to  have  improved  the  United 
States  machine.  I  merely  made  a  fairly  successful  attsmpt 
to  obtain  a  practical  regulation  as  far  as  the  speed  of  the 
motors  was  concerned.  All  that  was  wanted  was  to  stop 
the  complaints  from  the  pressmen. 


The  Higlnest  Economy  in  the  use  of  In- 
candescent Lamps. 

By  H.  Ward  Leonard. 

In  operating  incandescent  lamps  of  any  particular  make, 
their  average  life  will  depend  upsn  the  incandescence  at 
which  they  are  operated. 

The  higher  the  incandescence  of  the  carbon  filament, 
the  greater  the  amount  of  light  which  will  be  produced  by 
the  expenditure  of  a  certain  amount  of  energy,  and  the 
less  the  average  life. 

Lamps  can  be  made  by  any  manufacturer  which  shall 
have  practically  any  desired  average  life,  if  the  efficiency 
be  not  fixed. 

As  we  decrease  the  power  necessary,  that  is,  increase 
the  efficiency,  w-e  effect  a  saving  in  the  first  investment  and 
in  the  cost  of  power  required  to  operate  the  lamps,  but 
simultaneously  we  decrease  the  average  life  of  the  lamps, 
and  hence  increase  the  cost  in  operating  due  to  lamp  re- 
newals. 

It  will,  therefore,  bs  evident  that  whenever  the  cost  of 
pDwer  and  the  cost  of  incandescent  lamps  for  renewals  is 
fixed,  there  will  be  a  certain  definite  efficiency  and  corres- 
ponding life,  which  for  any  particular  make  of  lamp  will 
represent  the  condition  of  highest  economy  in  the  use  of 
the  lamps. 

The  consumer  of  incandescent  lamps  has  his  attention 
forcibly  brought  tothe  cost  of  the  lamps  he  uses  for  renewals, 
but  is  usually  unable  to  determine  definitely  the  amount 
and  value  of  the  power  required  to  operate  the  lamps. 
Consequently,  he  is  frequently  led  to  believe  that  the 
cheapest  lamp  for  him  to  use  is  necessarily  that  which  gives 
the  longest  life.  Unless  the  power  required  is  the  same 
for  the  different  lamps,  this  is  not  true,  and  frequently 
consumers  are  operating  at  very  poor  economy,  and  yet  be- 
lieve they  are  obtaining  very  good  results,  merely  because 
their  lamp  breakage  is  small. 

Let  us  examine  this  subject  briefly. 

The  measurement  of  light  is  rated  in  "candle  power," 
and  the  efficiency  of  production  of  the  light  is  rated  in 
"watts  per  candle." 

The  number  of  watts  required  by  any  lamp  is  the  pro- 
duct of  the  volts  and  amperes  used  by  the  lamp. 

Thus  a  100  volt  lamp  using  ^2  ^^  ampere  absorbs  50 
watts,  and  if  the  lamp  be  a  16  candle  power  lamp,  the 
"watts  per  candle,"  which  is  the  measure  of  its   efficiency, 

50 
would  be — =3.1  watts  per  candle. 
16 
Similarly,  a  lamp  of  24  candle  power   taking    no    volts 
and  .676  amperes  absorbs  75  watts,  and  has  an   efficiency 

75 
as  before,  of  — =  3,1  watts  per  candle. 
24 
These  two  lamps,  operated  as  indicated  above,  will  have 
the  same  average  life,  because   the   incandescence    of   the 
carbon,  and  therefore  the  efficiency,  is  the  same  in  the  two 
instances.    Let  us  suppose  this  average  life  to  be  600  hours 
with  the   efficiency    mentioned,    namely,    3.1    watts    per 
candle. 

Now,  suppose  we  take  the  lamp  designed  to  be  operated 
at  3.1  watts  per  candle,  giving  24  candle  power  at  no 
volts,  and  instead  of  subjecting  it  to  no  volts,  reduce  the 
pressure  to  T04  volts.  The  reduction  of  pressure  will 
cause  a  reduction  in  the  current  through  the  lamp  from 
.676  amperes  to  .623  amperes;  consequently,  the  watts  ab- 
sorbed by  the  filament  will  be  104  x. 623=65  watts.  The 
candle  power  will  be  found  to  be  16  instead  of  24  as  form- 

65 
erly.     The  efficiency  will  be  — =    4  +    watts  per   candle. 

16 
The  average  life  at  this  efficiency  will    be    not    less   than 
1,500  hours. 

Yet  it  docs  not  follow  that  the  most  economical  results 
will  be  obtained  by  operating  the  lamps  at  such  an  efficien 
cy  and  life,  although  at  first  such  might  be  thought  to  be 
the  case. 

In  order  to  investigate  this  question,  it  becomes  neces- 
sary to  determine  the  cost  of  power  under  different  condi- 
tions. Perhaps  the  best  authority  on  this  subject  is  Charles 
E.  ICmery,  Ph.  1).,  who  has"thoroughly  investigated  and  re- 
ported upon  this  question.  The  following  values  are  taken 
from  his  report: 

The  cost  of  producing  one  horse  power  for  10  hours  per 
ilay  for  309  days  in  the  year,  by  means  of  a  first  class  en- 
gine using  27  pounds  of  feed  water  per  indicated  horse 
power  per  hour,  is  $52. 15,  where  anthracite  coal  is  1^14.17 
per  ton,  and  where  an  engineer's  wages  are  ifii.oo  per  day. 
Oi  this  ij;52.i5,  $24  06  is  the  cost  of  the  coal,  and  -tsS.og 
is  that  due  to  expenses  outside  of  coal,  such  as  wages,  re- 
pairs, oil,  waste,  insurance,  taxes,  etc.  That  is,  it  costs 
$52.15  to  produce  30(jxro  =    3,ogo    horse    power    hours, 


52.15 

hence  one  horse  power  hour  costs =  1.7  cents. 

Tu  3.090 

The  cost  of  the  power  for  operating  a  16  candle  power 
mcandescent  lamp  will,  of  course,  vary  with  the  number 
operated  per  horse  power.  When  the  lamps  have  an  effici- 
ency of  3.1  watts  per  candle,  twelve  16  candle  power  lamps 
are  operated  for  each  horse  power  in  the  driving  belt  of 
the  dynamo. 

In  alternating  systems  as  ordinarily  installed  the 
variation  of  pressure  is  often  too  great  to  use  the  3  i  watt 
lamp  economically,  and  the  3.6  watt  lamp  should  be  used 
Also  m  cases  when  the  cost  of  power  is  extremely  low  the 
3-6  watt  lamp  should  be  used.  It  will  not  be  fiund 
economical  to  operate  the  best  makes  of  lamps  at  more 
than  3, 6  watts  per  candle  under  any  conditious  met  with 
m  practige. 

The  majority  of  16  candle  power  incandescent  lamps  on 
the  market  to-day  require  from  57  to  65  watts;  that  is  to 
have  an  efficiency  of  from  3.6  to  4  watts,  and  attention  is 
called  to  the  fact  that  in  order  to  compare  in  quality  with  a 
lamp  of  50  watts  with  a  guaranteed  average  life  of  600 
hours,  there  should  be  a  guarantee  of  900  hours  average 
life  for  the  57  watt  lamps,  and  of  1,^00  hours'  average  life 
for  the  65  watt  lamps,  and  that  even  then  the  consumer 
will  not  be  operalmg  at  the  highest  economy  as  shown 
above.  Furthermore,  it  must  be  borne  in  mind  that  by 
the  use  of  3.1  watt  lamps,  the  capacity  of  a  plant  already 
using  3.6  watt  lamps,  will  be  increased  16  per  cent  ,  and 
in  the  case  of  a  plant  using  4  watt  lamps,  the  capacity  will 
be  increased  30  per  cent. 

To  express  this  another  way,  it  may  be  said  that  a  con- 
sumer having  a  plant  using  lamps  of  3.1  watts,  and  chang- 
mg  to  lamps  of  4  watts,  not  only  suffers  the  disadvantage 
due  to  the  fact  that  be  is  not  operating  at  the  highest 
economy,  but  he  also  immediately  increases  his  investment 
interest,  depreciation,  etc.,  per  unit  of  light  obtained  to 
the  extent  of  30  per  cent,  and  subjects  his  dynamo  to  "an 
overioad  of  30  per  cent,  with  consequent  greatly  in- 
creased trouble  and  expense  due  entirely  to  the  use  of  the 
low  economy  lamps,  but  frequently  attributed  to  a  defect 
m  the  dynamo,  as  it  is  there  thit  the  overload  manifests 
Itself. 

When  the  lamps  have  an  efficiency  of  3  6  watts  per  can- 
dle. 10-16  candle  power  lamps  are  operated  per  horse 
power;  with  lamps  of  4  watts  per  candle,  9.16  candle 
power  lamps  are  similarly  operated  per  horse  power  and 
with  2.77  watts  per  candle  13.416  candle  power  lamps 
Consequently  the  cost  of  the  power  will  be  as  follows  for 
operating  i  16  candle  power  lamp  for  one  hour: 


For  lamps  of  2  77  watts 
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If  the  average  life  of  the  lamps  of  3  i  watts  be  600 
hours,  that  of  the  3.6  watts  lamp  will  be  about  900  hours, 
that  of  the  4  watts  lamp  1,500  hours,  and  that  of  the  2.77 
watts  lamp  300  hours. 

Let  us  assume  that  the  initial  cost  of  a  16  candle  poiver 
lamp  is  44  cents,  then  the  CDSt  of  renewals  per  lamp  hour 
would  be; 
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Hence,   the  combined   cost   of   both   power  and   lamp 
renewals  would  be  as  follows: 
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Thus,  under  the  conditions  given,  the  most  economical 
lamps  to  use  will  be  those  of  3.  i  watts  per  candle,  and  600 
hours  average  life. 

Now,  let  us  suppose  that  the  cost  of  power  varies,  as  it 
will  in  different  locations  and  under  different  conditions. 
It  will  be  noted  that  of  the  ^52.15  per  year  for  the  produc- 
tion of  one  horse  power,  $28.09,  *^^  54  P^^"  cent.,  is  inde- 
pendent of  the  cost  of  fuel.  Let  us  suppose  that  the  cost 
of  fuel  is  nothing,  and  that  the  only  expenses  in  the  pro- 
duction of  power  are  those  due  to  labor,  repairs,  insurance, 
taxes,  etc. 
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It  will  be  seen  that  the  four  watt  lamp  of  i  500  hours' 
average  life  becomes  the  most  economical  to  operate  under 
such  conditions. 

Now,  suppose  the  price  of  anthracite  coal,  or  its  equiva- 
lent, to  be  $2  per  ton.  We  then  have  the  following  rela- 
tions: 
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From  the  abDve  figures  it  will  be  seen  that  the  4  watt 
limp  is  the  cheapest  to  operate  under  the  conditions  given, 
bat  the  advantage  is  sd  trilling  that  in  practice  the  3.1  watt 
lamp  would  be  che  best  to  use,  since  the  lamps  fall  off  in 
candle  power  somewhat  in  long  use,  and  with  lamps  hav- 
ing an  average  life  of  600  hours,  the  average  condition  of 
the  lotal  number  of  lamps  on  a  plant  would  be  that  due  to 
300  hours  of  burning,  whereas  the  average  condition  of 
lamps  having  an  average  life  of  1,500  hours  would  be  that 
due  to  750  hours'  use,  and  it  is  evident  that  it  will  be  pre- 
fi^rable  to  have  lamps  which  have  averaged  300  hours  of 
use,  rather  than  lamps  which  have  averaged  750  hours  of 
use. 

It  will  be  seen  in  the  6gures  given  that  the  life  alone  is 
a  poor  measure  of  the  economy  of  the  incandescent  lamp,  and 
that  in  order  that  a  4  watt  lamp  should  equal  in  quality 
a  3  I  watt  lamp,  its  life  should  be  2  1-2  times  as  long,  and 
that  its  average  candle  power  in  burning  its  1,500  hours 
should  equal  the  average  candle  power  of  the  3.1  watts 
lamp  in  burning  its  600  hours. 

In  all  instances  quoted  thus  far  we  have  assumed  a  cost 
of  power  based  upon  its  production  for  ten  hours  per  day 
under  extremely  favorable  conditions.  In  the  case  of  in- 
candescent lighting  plants,  the  load  changes  widely,  and 
the  maximum  load  is  on  for  only  two  or  three  hours.  The 
production  of  power  is  much  more  expensive  under  such 
conditions  than  when  the  load  is  constant.  Statistics  from 
a  very  large  number  of  central  station  incandescent  light- 
ing plants,  charging  an  average  rate  of  i  cent  per  i6cand'c 
lamp  hour,  show  that  the  total  cost  of  power  for  operating 
a  sixteen  candle  power  3.1  watt  lamp  is  0.4  cents  per  hour. 
The  relative  economy  in  the  use  of  lamps  of  different 
efficiencies  under  average  conditions  of  central  station 
practice  is,  therefore,  shown  by  the  following  table: 
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It  will  be  noticed  that  the  operating  expenses  are  8  per 
cent,  less  in  the  case  of  a  plant  using  3.1  watt  600  hour 
lamps  than  in  the  case  of  a  plant  using  3  6  watt  900  hour 
lamps.  This  is  equivalent  to  an  increase  in  the  net  profits 
of  12  per  cent,  in  the  case  of  an  incandescent  electric  light- 
ing company  whose  expenses  are  60  per  cent,  of  the  total 
receipts,  which  is  an  average  relation  between  the  expenses 
and  receipts  in  properly  operated  stations. 

Attention  is  called  to  the  fact  that  if  the  life  of  the  in- 
candescent lamp  be  increased,  or  the  price  of  the  lamp  be 
reduced,  the  importance  of  using  the  high  efficiency  lamp 
rather  than  the  low  efficiency  lamp  becomes  even  more 
marked  than  in  the  present  instance. 

Thus,  if  the  average  life  of  a  sixteen  candle  power  lamp 
of  3.1  watts  be  1,200  hours,  and  the  cost  of  the  lamp 
be  40  cents,  it  will  be  found  that  higher  economy  will  re- 
sult by  operating  the  lamp  at  2.77  watts  per  candle  which 
will  reduce  the  life  to  600  hours.  This  is  shown  by  the 
following  table. 
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Total  cost  per  16  c.  p.  lamp  hour  whei 
power  for  3,1  watt  lamp  costs  0.4  cents 
per  hour,  and  lamps  costs  40  cents  each 
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In  all  systems  having  a  fairly  good  regulation  and  dis- 
tribution of  pressure,  and  where  coal  costs  from  ^2  upward 
for  the  equivalent  of  one  ton  of  anthracite  coal,  the  3.1 
watt  lamp  is  the  most  economical. 


The  Use  of  Oil  in  Converters. 

To  the  Editor  of  the    WESTERN    ELECTRICIAN; 

I  notice  on  page  192  of  your  issue  of  April  4th  that  you 
make  comments  on  the  use  of  oil  in  converters  in  connec- 
tion with  an  account  of  the  high  pressure  experiments  of 
C.  L.  Brown,  given  on  the  uext  succeeding  page.  It  may 
be  interesting  to  you  to  know  that  the  use  of  oil  in  con- 
verters was  the  subject  of  a  patent  applied  for  by  me  on 
May  Q,  18S7,  or  about  four  years  ago,  the  number  of  the 
United  States  patent  being  428.648. 

There  is  a  striking  similarity  between  the  figures  of  the 
patent  referred  10  and  the  figures  6,  7  and  S  which  you 
reproduce  in  relation  to  Mr.  Brown's  experiments.  I 
have  used  converters  or  transformers  immersed  in  oil  for 
some  time,  and  some  of  the  commercial  work  of  the 
Thomson-Houston  company  has  been  done  in  that  way 
under  my  patent.     I  quote  from  the  patent  as  follows: 

"The  conveclive  fluid  for  small  coils  may  be  air  only; 
but  I  much  prefer  to  use  oil,  preferably  mineral  oil  of  a 
non-volaiile  character,  which  is  also  an  excellent  insulator. 
Oils  of  the  paraffine  series  are  suitable,  especially  those 
of  high  boiling  point.  Paraffine  wax  may  itself  be  used 
as  the  lining,  as  upon  slight  heating  it  melts  and  becomes 
tluid,  acting  thereafter  as  an  oil." 

"A  mixture  of  paraffine  wax  and  mineral  oil  is  good, 
for  when  cold  is  buttery  or  semi-solid,  but  when  warm  be 
comes  perfectly  fluid  and  convective,  while  during  the 
warming  much  heat  is  rendered  latent  by  melting  the 
paraffine  present." 

"The  immersion  of  the  induction  coil  in  such  an  oil 
gives  great  advantages  in  keeping  out  all  moisture,  in 
avoiding  the  necessity  for  other  insulation  on  the  copper 
wire  of  the  coil  than  the  cotton  or  other  porous  covering 
which  becomes  permeated  by  the  oil,  and  in  transferring 
heat  by  convection  from  the  body  of  the  induction  coil  to 
the  external  iron  casing,  by  which  latter  it  is,  on  account 
of  the  large  surface  exposed  to  the  air,  dissipated.  Besides 
these  advantages  the  casing  may  be  so  covered  or  slotted 
that  it  can  be  exposed  to  the  weather  without  risking  the 
insulation  of  the  coils.  \'entilated  coil  casings  in  foggy  or 
very  rainy  weather  so  exposed  may  easily  become  leaky  and 
cause,  through  access  of  moisture  to  them  along  with  the 
entering  air,  a  loss  of  insulation  of  the  inclosed  coil." 

"The  casing  which  I  use  is  of  course  closed  or  made 
tight,  or  is  suitably  constructed  to  prevent  escape  of  lluid 
or  access  of  water.  When  the  coil  is  placed  in  it  the 
whole  is  heated  to  the  boiling  point  of  water,  or  a  little 
above,  to  drive  out  all  moisture  from  the  casing  and  in- 
closed coil,  and  cause  the  oil  to  thoroughly  permeate  the 
spaces." 

Yours  truly, 

Elihu  Thomson. 
Lynn,  Mass..  April  7,  1891. 


CORRESPONDENCE. 


The  annual  meeting  of  the  stockholders  of  the  Thomson- 
Houston  company  was  held  at  iMiddlelown,  Conn.,  on 
April  13th,  and  the  following  named  directors  elected  : 
Henry  A.  I'evcra.  Charles  A.  Coflin,  Joseph  N.  Smith, 
Benjamin  F.  Spinney,  Charles  B.  Newhall,  T.  J.  felTerson 
Coleridge,  S.  Endicott  Peabody,  E.  Thomson  and  Frederick 
P,  Fish.  Mr.  Fish  is  a  new  director  and  Prof.  Thomson 
reenters  the  board.  The  annual  statement  of  the  year  end- 
ed Feb.  I,  1891,  shows  that  the  company's  sales  have  in- 
creased from  If42&,y87  in  1883  to  ijlo. 617,661  in  l8qo. 
More  than  1,000  companies  in  the  United  States  are  using 
the  Thomson-Houston  system;  500  of  tlie  arc-lighting 
companies  operate  an  incandescent  system,  employing  be- 
tween 6fto, 000  and  700,000  Thomson- Houston  lights;  and 
the  company  has  more  than  150  lines  of  electric  railways 
under  contract  and  in  operation,  aggregating  over  2,000 
cars.     The  surplus  Jan.   I,  i8qi,  was  $6,022,533. 


New  York  Notes. 

New  York,  April  11.— This  week  the  New  York  Cen- 
tral railroad  has  been  making  a  test  of  lighting  its  Fourth 
avenue  tunnel  by  electricity.  The  west  side  tunnel  through 
which  the  northern  bound  trains  run  was  made  brilliant 
with  incandescent  electric  lights  of  50  candle  power  each. 
The  lamps  were  so  arranged  as  to  direct  the  rays  of  light 
ahead,  thus  avoiding  the  direct  glare  into  the  engineers' 
eyes.  The  lamps  were  placed  140  feet  apart  on  either 
side  of  the  tunnel  in  an  alternate  fashion,  arranged  on 
supports  about  four  feet  above  the  ground.  President 
Depew  and  Vice  president  Webb  took  a  party  of  news- 
paper men  in  an  observation  engine  to  see  the  working  of 
the  lighting.  It  was  observed  that  from  a  long  distance 
the  danger  and  cautionary  signals  were  easily  distinguished. 
As  soon  as  that  part  of  the  tunnel  which  is  lighted  by  elec- 
tricity was  reached,  the  lights  of  the  danger  signals  were 
lost  in  the  dazzle  and  flood  of  electric  light.  Engineers  do 
not  like  the  change,  and  it  is  probable  that  electric  lights 
will  not  be  adopted. 

The  telephone  service  of  the  city  is  again  attacked  by 
Mayor  Grant.  His  idea  is  that  the  city  should  have  its 
own  telephone  service.  Recently  he  said:  "At  present  we 
are  at  the  mercy  of  the  Metropolitan  Telephone  company, 
one  of  the  many  companies  which  the  city  has  been  fight- 
ing from  time  to  time  on  account  of  its  overhead  wires." 
He  further  says:  "As  the  city  does  not  have  to  pay  for  its 
useof  the  subways  all  the  expense  would  be  in  the  plant. 
The  saving  to  the  city  would  be  considerable.  Why,  the 
department  of  charities  and  correction  alone  pays  this  com- 
pany .t7,ooo  per  year  for  telephone  service." 

The  Rapid  Transit  Commission  held  a  meeting  last 
Monday  to  which  no  outsiders  were  admitted.  The  dis- 
cussion which  engaged  its  attention  was  the  proposed 
routes  through  the  city.  President  Steinway  is  reported 
as  saying: 

"Some  of  the  people  who  have  suggested  plans  and 
routes  claim  to  have  pre-empted  the  latter.  If  they  have 
done  so  in  the  meaning  of  the  law,  of  course  we  cannot 
use  those  routes.  Our  idea  is  to  make  a  route  that  has  as 
few  curves  at  possible.  Curves  are  an  enemy  to  real  rapid 
transit,  and  the  nearer  to  a  straight  line  we  can  make  the 
route  the  faster  time  can  be  averaged.  Our  engineer  will 
lay  out  a  route  in  accordance  with  the  agreement  we  ar- 
rived at  to  day,  and  as  soon  as  his  map  is  completed  the 
commissioners  will  go  over  the  route  personally  and  deter- 
mine for  themselves  its  advantages  and  disadvantages. 
The  individuals  and  corporations  that  have  submitted 
routes  to  us  have  generally  taken  into  account  the  cost  of 
rights  of  way  and  gone  out  of  the  way  in  some  instances  to  re- 
duce the  prospective  expense.  Rights  of  way  will  not 
bother  us.  We  will  consider  only  where  the  route  can  be 
located  so  as  to  prove  of  the  greatest  benefit  to  the  city 
generally.  When  that  question  is  disposed  of  we  will  take 
up  the  subject  of  style.  We  will  determine  whether  to 
authorize  underground  or  elevated  lines,  or  we  may  decide 
to  have  both.  These  two  important  points  settled,  the 
balance  can  be  easily  disposed  of.  \*ou  can  say  that  our 
work  is  rapidly  approaching  completion, and  we  are  pushing 
it  as  fast  as  is  consistent  with  a  due  consideration  of  so  im- 
portant an  undertaking." 

The  subway  bill  has  passed  the  Assembly  and  it  is  said 
that  there  was  no  opposition  to  the  measure  from  local  au- 
thorities. Rival  stock  interests  seem  to  be  at  the  bottom 
of  the  contest  over  the  bill.  The  object  of  the  bill  is  to 
confirm  the  contracts  made  by  the  Consolidated  Telegraph 
&  Subway  company  with  the  Empire  City  Subway  com- 
pany to  divide  and  separate  the  work  of  constructing  high 
and  low  tension  subways. 

A  syndicate  of  Boston  and  New  York  capitalists  have 
purchased  the  railroad  and  rolling  stock  of  the  Trenton 
City  Railroad  company.  Seven  hundred  shares  of  stock 
were  transferred,  and  the  balance  of  the  stock,  19S  shares, 
is  to  be  delivered  M.ay  I.  The  basis  of  the  purchase  was 
at  the  rate  of  $125  per  share.  The  old  company  never 
paid  a  dividend  and  had  been  in  existence  about  fifteen 
years.  Its  floating  debt  is  about  $4(1,003.  The  same 
syndicate  is  endeavoring  to  secure  control  of  the  Trenton 
Horse  Railway  company  with  a  view  of  consolidating  both 
roads  and  installing  an  electric  motor  system  Col.  f.ewis 
Perrine,  who  is  the  controlling  OA-ner,  declines  to  say 
whether  such  a  consolidation  will  take  place. 

The  electric  cars,  which  have  run  on  the  Fourth  avenue 
line  for  a  year  or  more,  have  been  withdrawn  and  there 
is  no  prospect  of  the  immediate  use  of  these  or  any  other 
storage  battery  cars  in  this  city.  The  experiment  was 
abandoned  on  account  of  the  legal  and  financial  snarls  in 
which  the  operating  company  became  involved.  Patent  liti- 
gation was  the   chief   difficulty  encountered  by  the  owners 
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of  the  Julien  storage  battery,  which  was  the  system  used. 
The  Accumulator  company  first  sued  the  Julien  company 
and  obtained  an  injunction  for  infringement.  Then  the 
Brush  company  brought  successful  suit.  The  Julien  com- 
pany thereupon  leased  the  patents  of  the  Brush  company.and 
the  latter  corporation  has  in  turn  brought  suit  against  the 
Accumulator  company  for  infringement.  The  last  suit 
will  soon  b  J  decided.  The  immediate  cause  of  the  with- 
drawal of  the  cars  it  is  explained  was  the  exhaustion  of 
the  financial  resources  of  the  operating  company.  - 

W.  H.  T. 


Pittsburg,  Pa. 

Pittsburg,  April  11.— A  new  telephone  keyboard  con- 
taining fifty  keys  has  just  been  added  to  the  electrical  out- 
fit   of    the     municipal     electrical      department    of    this 

city. 

The  Second  Avenue  Electric  Street  Car  company  of  this 
city  is  now  increasing  the  capacity  of  its  road  by  putting 
several  new  vestibule  cars  on  the  line  All  these  nesv  cars 
will  be  equipped  with  the  Westinghouse  slow  speed  arma- 
ture single  reduction  motor. 

The  Johnson  Street  Rail  company  near  Johnstown,  Pa., 
is  now  introducing  electric  welding  machinery  to  make 
rails  whose  length  will  be  limited  only  by  the  facilities  of 
transportation. 

The  largest  electric  welding  machines  that  have  ever 
been  constructed  in  this  or  any  other  country  are  now  in 
progress  of  manufacture  for  the  company,  and  the  plans 
already  underway  contemplate  the  investment  this  year  of 
nearly  a  quarter  of  a  million  dollars.  Before  adopting  the 
process  the  company  e.xperimented  with  it  for  over  a  year, 
and  with  such  a  success  that  it  has  unhesitatingly  adopted 
it  and  found  new  fields  for  its  use  as  adapted  to  its  par- 
ticular business. 

Each  welding  machine  has  been  adapted  and  designed 
to  the  particular  work  it  has  to  do,  and  the  adaptation  of 
electric  welding  to  the  Johnson  company's  use  has  been 
novel  in  many  ways.  The  company  has  now  under  pro- 
cess of  construction  one  welding  machine  that  will  weigh 
from  twenty  to  twenty-five  tons,  measuring  fourteen  feet 
one  way  by  about  eight  feet  the  other.  By  the  means  of 
this  machine  longer  rails  will  be  made  which  will  involve 
fewer  splices,  with  fewer  bolts  and  nuts  to  get  out  of  order. 

E.  H.  Tf. 


is  paying  electric  light  companies  |200  and  private  con- 
sumers are  paying  $250  per  annum  for  all  night  electric 
lights  of  2,000  candle  power  each,  and  one  cent  per  hour 
for  sLxteen  candle  power  incandescent  electric  lights.  It  is 
believed  from  the  p3or  quality  of  light  furnished  that  the 
arc  lights  are  far  below  2,000  candle  power  and  the  incandes- 
cent lights  below  16  candle  power.  In  view  of  these  facts 
he  offered  a  resolution  providing  that  a  committee  of  two 
be  appointed  from  each  house  to  employ  a  competent 
electrical  engineer  to  make  a  thorough  test  of  the  candle 
power  of  arc  and  incandescent  lights,  furnished  the  city 
and  its  citizens,  and  to  report  to  the  common  council  with- 
in thirty  days,  the  members  of  said  committee  to  be  present 
at  all  tests  made,  together  with  the  representative  of  each 
electric  light  company  doing  business  in  this  city.  The 
resolution  was  adopted.  ^• 


Kansas  City,  IWo. 

Kans.^s  City,  Mo.,  April  11.— About  two  months  ago 
protectors  against  damage  caused  by  thunderstorms  and 
fires,  were  put  on  the  lines  of  the  Missouri  &  Kansas  Tele- 
phDne  company  in  this  city.  Tne  storm  of  the  past  week 
subjected  the  device  to  an  extended  test,  which  it  withstood 
successfully.  There  were  evidences  that  some  of  the  strong 
currents  of  th:  s-.orm  hid  beea  conducted  along  the  wires 
but  the  arrester  had  performeJ  its  duty  well,  ani  no  dam- 
age resulted.  The  device  used  is  co.np^sed  of  tvo  plates 
of  carbon  separated  b/  a  sheet  of  mica  Oae  of  these  car- 
bon platei  is  cjnnected  wi;h  the  earth  and  one  with  the 
line  to  be  protected.  There  are  about  2,600  of  these  pro- 
tectors in  Kansas  City. 

The  Western  Storage  Battery  Minufacturing  company 
is  a  new  organizition  which  intends  to  erect  a  plant  here 
for  the  manufacture  of  storage  batteries.  The  parent  com- 
pany which  controls  the  battery  is  located  in  Lowell. 
Mass.  It  will  be  asked  to  have  a.l  the  work  done  by  the 
new  plant  in  this  city. 

Thomas  O.  Combs  has  taken  out  a  permit  to  erect  the 
powerhouse  of  the  West  Side  electric  street  railway  at 
Third  and  Oakland  avenue,  Kansas  City,  Kan.  The 
building  is  to  be  25x150  feet  in  dimensions,  two  stories 
high  and  will  be  built  of  brick.  It  w.ll  cost  If  7,000.  The 
dynamos,  engines  and  store  room  for  the  cars  will  be  in 
this  building.  Work  has  already  begun  on  the  build- 
ing. The  work  on  the  road  proper  is  also  being  pushed 
rapidly.  Contractor  Lambkin  thinks  that  there  is  no  doubt 
that  the  work  will  be  completed  by  May,  according  to 
contract. 

Chief  Speers  was  this  week  discussing  with  Alderman 
Hunter  the  advisability  of  putting  in  an  electric  police 
alarm  svstem.  lie  strongly  urges  the  advisability  of  some 
plan  that  will  be  better  than  the  telephone  system  now  in 
use,  and  he  thinks  it  could  be  put  in  operation  at  a  cost  in- 
considerable in  itself  when  the  benefits  arc  taken  into  con 
sideration.  He  recommends  thtt  if  the  city  cannot  put  in 
an  alarm  of  its  own,  a  contract  be  entered  into  with  some 
electric  company,  the  city  to  have  the  privilege  of  purchas- 
ing at  any  time.  The  estimate  for  100  electric  signal 
boxes  is  $20,000  if'purchased.  or  a  rental  of  perhaps  $3,000 
per  annum. 

At  the  last  meeting  of   the  council.  Councilman   Hayes 
introduced  a  concurrent  resolution  reciting  that   the  city 


Minneapolis,  Minn. 

Minneapolis,  April  11.— The  frost  is  now  rapidly 
leaving  the  ground,  and  within  a  few  days  the  Twin  City 
street  railway  corporations  will  resume  the  extension  of 
their  electric  lines.  The  work,  as  it  was  left  at  the  close  of 
the  mild  season  in  iSgo,  was  about  twothirds  completed, 
but  during  the  winter  preparations  have  been  so  far  ad- 
vanced that  it  win  require  but  a  month  or  two  to  finish  the 
great  electric  system  in  Minneapolis  and  St.  Paul,  as  it  was 
originally  planned.  All  of  the  St.  Paul  lines  are  now  op- 
crated  by  electricity,  but  at  present  the  system  in  that  city 
is  by  no  means  complete.  Several  new  lines  are  designed 
for  immediate  completion,  and  there  will  be  some  import- 
ant extensions  on  the  old  lines.  In  Minneapolis  the  work  is 
by  no  means  so  far  advanced.  The  West  side  lines.with  the 
exception  of  those  running  on  Bloomington  avenue,  Sixth 
avenue  north,  and  Cedar  avenue,  are  fully  completed  and 
in  operation,  but  all  of  the  East  side  lines  still  disport  the 
ancient  horse-car.  Recently  the  ties  for  the  wide-gauge 
electric  tracks  on  the  University  avenue  line  have  been 
distributed  and  this  line  will  be  the  first  one  to  be  built. 
It  was  the  intention  of  the  company  to  build  the  Hennepin 
boulevard  line  first,  but  changes  which  the  city  contem- 
plates making  on  the  boulevard  have  rendered  it  necessary 
to  postpone  street  railway  work  in  that  direction  for  the 
present.  The  injunction  suit  brought  against  the  company 
by  John  Cluck  and  others  to  prevent  the  construction  of 
the  boulevard  line  was  decided  in  favor  of  the  company, 
and  the  death  of  I^fr.  Gluck,  which  occurred  last  week, 
probably  ends  all  litigation  over  the  matter.  This  line, 
with  the  others  still  incomplete,  will  be  built  as  soon  as 
the  company  can  undertake  the  "work,  after  which  the  at- 
tention of  theco.-npany  will  be  devoted  to  the  construction 
of  several  suburban  lines. 

Plans  are  now  being  prepired  for  a  large  car  repair  and 
construction  shop  for  the  Minneapolis  company.  A  site 
has  been  selected  on  Central  avenue  between  Sixth  and 
Seventh  streets  southeast,  and  the  buildings  will  cover  an 
entire  block.     Beyond  this  no  announcement  is  made. 

The  Brush  Electric  company  will  shortly  begin  the  erec- 
tion of  a  new  engine  and  dynamo  room  which  will  be  quite 
an  extensive  addition  10  the  plant.  The  company  reports 
a  very  rapid  growth  in  business,  and  expects  this  season  to 
largely  extend  its  service.  N.  O.  F. 


carried  on  simultaneously  on  all  the  lines,  and  the  exten- 
sions, including  that  to  the  Soldiers'  Home,  will  be  built 
at  the  same  time.  The  center  poles  will  also  be  used  for 
electric  light  purposes. 

About  May  1st  the  formal  consolidation  of  the  Badger  and 
Edison  Electric  Light  companies  will  take  place.  E.  C. 
Wall  will  be  at  the  head  of  the  Edison  electric  light 
business  here.  C. 


Cincinnati,  O. 

Cincinnati,  April  11. — The  Colerain  Avenue  Electric 
Railway  company — Thomson-Houston  double  trolley 
system — will  at  once  install  additional  machinery,  consist- 
ing of  one  500  horse  power  Frick  Corliss  engine,  two  300 
horse  power  Heine  safety  boilers,  fitted  with  Murphy  fur- 
naces, and  four  100  horse-power  500  volt  Thomson-Hous- 
ton generators,  which  will  make  it  the  largest  and  most 
complete  station  of  its  kind  in  this  part  of  '.he  country. 

The  projected  electric  road  from  this  city  across  the 
Ohio  river  and  through  Newport  and  the  Highlands  to 
Fort  Crook  is  now  a  certainty.  The  capital  has  all  been 
subscribed  and  B.  R.  Morton  is  making  the  survey.  A 
party  of  stockholders  went  to  Pullman,  111.,  some  days  ago 
to  examine  an  electric  car  made  there  which  will  accom- 
modate ninety  passengers.  The  system  which  is  to  be  used 
has  not  been  decided  upon  as  yet,  nor  have  any  of  the  con- 
tracts been  let.  A  considerable  delay  has  been  caused  by 
the  high  water  which  has  prevented  the  completion  of  the 
new  bridge  over  which  this  line  is  to  run.  G. 


Milwaul<ee.  Wis. 

Milwaukee,  April  11. — Judge  Gilson  of  the  Superior 
court  has  refused  the  petition  of  Francis  E.  Hinkley  of 
Chicago  for  the  appointment  of  a  receiver  for  the  Mil- 
waukee Electric  railway.  The  injuction  restraining  the 
company  from  holding  its  annual  meeting  was  dissolved. 
The  court  held  that  the  question  whether  Pfister  had  any 
right  to  dispose  of  the  stock  pledged  to  him  before  all  the 
bonds  had  been  sold,  was  immaterial  in  the  present  case. 
The  company  will  hold  its  annual  meeting  in  a  few  days. 
Hinkley,  it  is  quite  probable,  will  be  ousted  from  the 
presidency. 

The  common  council  has  finally  pissed  the  ordinance 
compelling  the  Milwaukee  Street  Railway  company  to  use 
the  center  pole  system  in  equipping  its  lines  with  elec- 
tricity. 

The  Milwaukee  &  Waumatosa  liapid  Transit  Railway 
company  has  been  authorized  to  build  and  operate  an  elec- 
tric road  along  Walnut  street.  Western  avenue  and  other 
streets  in  the  northwestern  p.irt  of  the  city.  The  new  line 
will  connect  the  road  with  the  downtown  lines.  The  cen- 
ter pole  system  will  be  used. 

Julius  Meyer  of  New  York,  the  engineer  of  the  Edison 
General  Electric  company,  who  will  have  charge  of  the 
work  of  transforming  the  Milwaukee  Street  Railw.-iy  com- 
pany's lines  into  an  electric  system,  has  arrived.  The 
engines  which  are  to  furnish  the  power  for  the  new  system 
will  have  a  capacity  of  7,000  horse  power.     Work  will  be 


Sioux  City,  la. 

SIOU-K  City,  la.,  April  11. — F.  T.  Evans  has  recently 
put  in  a  630  light  Brush  alternating  dynamo  at  Hot  Springs, 
S.  D.  Beside  furnishing  light  for  the  celebrated  bathing 
houses  this  will  supply  the  Minnekahta,  Hot  Springs  and 
Gillespie  hDuses.  The  dynamo  will  be  driven  by  water 
power. 

A.  H.  Zenner  of  the  Electricil  Supply  company,  Chi- 
cago, and  F.  T.  Crane  of  the  Electrical  Engineering  & 
Supply  company,  St.  Paul,  were  in  town  this  week. 

Actions  hive  been  begun  against  the  Iowa  Union  Tele- 
ephone  company.  The  plaintiffs  claim  damage  for  poor 
service.  These  will  be  so.newhit  interesting  cases,  for  if 
the  plaintiffs  win  several  others  wi  1  only  have  to  make 
application  for  damages.  The  opinion  of  our  city  attorney 
is  that  this  company  really  has  no  franchise,  and  that  the 
council  could  order  the  present  systom  removed.  The  tel- 
ephone people  have  come  to  stay,  however,  and  it  is  highly 
improbable  that  the  council  would  resort  to  any  such 
means. 

A  local  telephone  company  with  T.  L.  Foley  at  its  head 
is  trying  to  secure  a  franchise. 

Gpu'd's  American  District  Telegraph  company  has  just 
added  the  Holmes  burglar  alarm  to  its  system. 

The  Postal  &  Western  Union  Telegraph  companies  are 
having  their  city  lines  reconstructed. 

The  Novelty  Manufacturing  company  has  mDved  into 
new  quarters  and  has  purchased  a  five  horse  power  C.  &  C. 
motor  to  operate  its  michinery. 

The  Toy  block,  now  near  comp'etion,  will  have  a  500. 
light  isolated  plant.  T. 


PERSONAL. 

A.  L.  Rohner,  the  electrical  engineer  of  the  Lynn  fac- 
tory of  the  Thomson-Houston  Electric  company,  passed 
through  Chicago  on  his  wedding  trip  last  week. 

D.  H.  Bates,  vice-president  and  general  manager  of  the 
Accumulator  company.  New  York,  and  the  Electro  Dyna- 
mic company,  Philadelphia,  has  resigned  to  take  the  gen- 
eral selling  agency  for  the  Edco  street  car  system,  with 
headquarters  in  New  York. 


NEW  INCORPORATIONS. 

Ixiverside  Electric  Street  Railway  company,.  Riverside, 
O. ;  to  operate  an  electric  railway. 

Charleston  Thomson-Houston  Electric  company,  Charles- 
ton, III.;  capital  stock,   15:40.000. 

People's  Electric  company,  Cleveland,  O.;  capital  stock, 
Sio.ooo;  to  manufacture  and  sell  electric  power. 

l>enver  Highlands  Electric  company,  Highlands,  Colo.; 
to  furnish  electricity  for  light,  heat  and  power. 

Wythcville  Street  Railway  company,  W^ytheville,  Va.; 
capital  stock,  $100,000;  to  operate  an  electric  railway. 

Lincoln  Electric  Street  Railway  company,  Lincoln,  111.; 
capital  stock,  $65,000;  to  operate  an  electric   railway. 

Central  Avenue  Railroad  company,  San  Francisco,  Cal.; 
capital  stock,  $1  ooo.otio;  to  operate  an  electric  railway. 

Adams  Milling  &  Manufacturing  company;  capital 
stock,  $So, 000;  to  supply  electricity  for  lighting  purposes. 

Incandescent  Light  i^  Power  company,  Norwalk,  O. ; 
capital  stock,  $25,000;  to  supply  electric  light  and  power. 
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Ottawa  Electric  Street  Railway  company,  Ottawa,  Can. ; 
capital  stock,  $500,000;  to  operate  an  electric  railway 
system. 

Eastern  District  Electric  Light  and  Power  company, 
Brooklyn;  capital  stock,  $300,000;  to  supply  electric  light 
and  power. 

H.  A.  Doty  Light  and  Power  company,  Janesville,  Wis. ; 
capital  stock,  $30,000;  to  manufacture  and  supply  electric 
light  and  power. 

Collingswood  Water  and  Light  company,  Collingswood, 
N.  T  :  capital  stock,  $25,000;  to  supply  water,  electric 
light  and  power. 

West  Point  Iron  Works.  West  Point,  Ga, ;  capital  stock- 
$50,000;  to  establish  iron  works,  electric  light  plants, 
waterworks,  etc. 

South  Denver  Electric  Light  and  Power  company.  South 
Denver,  Colo.;  capital  stock,  f  100,000;  to  supply  electric 
light  and  power. 

Un'on  Electric  Works,  Chicago,  III.;  cipiial  stock, 
$50,000;  to  manufacture  and  deal  in  all  kinds  of  electrical 
devices  and  appliances. 

La  Grande  Water  and  Light  company.  La  Grande,  Ore.; 
capital  stock.  *[oo  ooc;  to  construct  and  operate  electric 
systems  for  5uppl>ing  hght  and  power. 

Max  Meadows  Water  and  L'ghtcompiny.  Max  Meadows. 
Va.;  capital  stock.  $100,000;  to  manufacture  and  sell 
electricity  for  all  uses  to  which  it  may  be  applicable 


ELECTRIC  LIGHTING. 

It  is  intended  to  light  the  streets  of  Madoc,  Ont.,  by 
electriciry. 

The  people  of  Merrickvi  le,  Ont  ,  are  clamoring  for  elec- 
tric lights. 

Rochester,  X.  V  ,  has  1,292  arc  and  795  incandescent 
street  lamps 

McMinnville,  Tenn.,  will  soon  vote  on  the  question  of 
electric  lighting. 

The  city  of  Brenham,  Tex.,  is  considering  the  erection 
of  an  electric  light  plant. 

Contracts  have  been  let  for  the  erection  of  an  electric 
light  station  at  Madison,  Ga. 

The  Huntsville,  Ala  ,  Electric  company  will  add  a  new 
incandescent  outfit  to  its  plant. 

Efforts  are  being  made  for  the  establishment  of  an 
electric  light  plant  at  Kingston,  Tenn. 

Uniontown,  Ala.,  has  issued  bonds  to  the  amount  of 
$25  000  for  an  electric  light  plant  and  waterworks 

The  erection  of  an  electric  light  plant  to  cost  $15,000  is 
contemplated  by  the  authorities  of  Newberry,  S.  C. 

The  Syracuse,  X.  Y.,  Electric  Light  iS:  Power  com- 
pany has'secured  a  five  years'  contract  to  supply  500  lights 
in  that  city. 

The  Key  West,  Fla.,  Gas  &  Electric  L=ght  company 
will  increase  its  capital  stock  $50,000.  and  put  in  a  $40,000 
electric  light  plant. 

The  Capital  Electric  Light.  Motor  &:  (lis  company  of 
i;  »ise  City.  Idaho,  will  increase  its  capital  stock  from 
$20,000  to  $50,000. 

The  Edison  Electric  Illuminating  company  of  New  York 
has  declared  the  twenty- fourth  quarterly  dividend  of  I  per 
cent.,  payable  May  iSth. 

The  directors  of  the  Crystal  Palace,  London,  have  de- 
cided to  organize  a  second  electric  light  exhibition,  which 
will  be  opened  in  the  autumn. 

The  Bridgeport,  Ala.,  Electric  Light  and  Ice  company 
has  b;en  organized  to  erect  an  electric  light  plant  and  ice 
factory.      The  capiul  slock  is  $60,000 

Of  3,389  vessels  that  passed  through  the  Suez  Canal  last 
year  2,836  used  the  electric  light.  By  this  means  the 
average  time  of  passage  is  shortened  two  hours. 

The  Dallas  Construction  company  of  Dalbs  has  re- 
ceived a  contract  to  erect  at  Ennis.  Tex.,  an  electric  light 
plant  This  company  has  also  purchased  the  city  electric 
ight  plant  at  Terrell,  Tex. 

The  Department  of  Public  Works  at  Hudapest,  Austio 
Hungary,  has  submitted  to  the  town  council  a  plan  for  the 
electric  lighting  of  the  city.  The  city  has  announced  its 
wish   to   receive  plans  in  open  competition  for  this  project. 

The  Gooch  Electric  Light  company  of  Louisville,  Ky., 
recently  incorporated,  has  amended  its  charter,  changing 
its  name  to  the  Citizens'  Electric  Light  and  Power  com- 
pany, and  increased  its  capital  stock  from  $100,000  to 
$300,000. 

The  electric  lighting  of  the  imperial  palace  at  Vienna  is 
to  be  extended,  so  as  to  include  all  the  rooms  in  the  build- 
ing. The  installation  now  consists  of  2.000  incandescent 
lamps,  and  the  proposed  extension  will  add  2,000  lamps  to 
the  present  number. 

Application  has  been  made  for  a  charter  incorporating 
the  People's  Gas  and  Light  company,  the  organizers  of 
which  propose  to  furnish  gas  and  electric  light  in  the  city 
of  St.  John,  New  Brunswick,  The  company  is  capitalized 
in  the  sum  of  $800,000. 

The  big  new  gun  factory  at  the  Watervliet  arsenal  will 
soon  be  fully  supplied    with   electric   lights.     Throughout 


the  north  wing  of  the  factory  and  in  the  main  structure 
about  250  lights  will  be  placed.  In  each  end  and  at  the 
center  will  be  one  lamp  of  2,000  candle  power,  and  £i3 
lamps  of  16  candle  power  will  light  the  remainder  of  the 
building. 

The  Toronto  Incandescent  Electric  Light  company  re- 
cently gave  a  formal  opening  of  the  new  plant  at  its  cen- 
tral station.  In  the  basement  n  ere  eight  Edison  dynamos, 
six  of  1,000  sixteen  candle  power  lights  and  two  of  2,000 
lights  each,  the  latter  being  the  largest  incandescent  ma- 
chines in  the  Dominion.  These  supply  seventeen  miles 
of  underground  wires  already  in  operation,  and  ar- 
rangements are  completed  for  laying  ten  additional  miles 
this  summer.  Two  Armington  iS:  Sims  high  speed  engines, 
one  of  175  horse  power  and  one  of  300  horse  power,  and 
ttvo  straight  line  engines  of  175  horse  power  each,  run 
the  dynamos  the  largest  of  these  giving  260  revolutions 
per  minute,  the  most  powerful  high-speed  engine  in  Can- 
ada. In  the  boiler  room  are  seven  return  tubular  boilers 
of  i25  horse  power  each,  built  by  the  John  Doty  Engine 
company  of  Toronto. 

The  city  of  Sophia  will  erect  an  electric  lighting  station 
and  utilize  the  water  power  of  twostreams  from  the  Vitoche 
mountain.  These  streams  will  be  united  by  a  canal  and 
led  into  a  basin  with  a  capacity  of  27.000  cubic  meters. 
By  the  utilization  of  this  water  power  there  can  be  secured 
an  available  motive  force  of  at  least  2,200  horse  power, 
and  this  capacity  is  taken  as  the  limit  which  the  electrical 
works  may  reach.  On  account  of  the  great  distance  between 
the  site  of  the  works  and  the  city,  the  use  of  alternating 
current  machineswith  transformers  is  preferred,  but  parties 
tendering  have  the  option  of  proposing  other  systems  of 
distribution,  always  provided  that  such  systems  afford  the 
necessary  security  for  economy  and  regularity  of  work. 
Within  the  city  itself  underground  cables  are  to  be 
laid  In  calculating  the  leads,  it  must  be  remembered 
that  all  the  squares,  streets  and  lanes  at  present  built 
are  to  obtain  the  electric  light,  and  the  possibility 
must  be  afforded  that  with  the  Increase  of  the  town  and 
the  growing  demand  for  light,  it  maybe  easily  and  cheaply 
supplied  in  new  quarters.  All  the  main  streets  a'e  to  be 
lighted  with  arc  lamps;  for  the  side  streets,  glow  lamps 
are  proposed. 


ELECTRIC  MOTOR. 


It  is  repDrted  that  an  electric  motor  is  used  on  the  estate 
of  the  Marquis  de  la  Laguna,  in  Spain,  for  plowing  land. 
Water  power  is  used  to  operate  the  generator,  which  is  lo- 
cated at  some  distance  from  the  plow. 

The  largest  isolated  incandescent  electric  light  installation 
in  Canada  is  said  to  be  that  recently  placed  in  the  govern- 
ment printing  bureau  at  Ottawa,  by  Ahearn  &  Soper,  elec- 
tricians of  that  city.  There  are  1. 100  lamps  in  the  building. 
The  power  for  this  plant  is  supplied  by  a  150-horse  power 
engine. 


ELECTRIC  RAILWAYS. 

.A.n  extensive  system  of  electric  railways  is  to  be  operated 
in  Birmingham,  Ala. 

Electricity  will  b2  adopted  as  the  motive  power  of  the 
Briitol,  Tenn.,  belt  line. 

A  five-mile  electric  road  is  to  be  built  at  Iowa  City,  la  , 
by  the  Iowa  Investment  company. 

The  project  for  an  electric  railway  between  Boston  and 
Lynn  now  bids  fair  to  bacons  an  accomplished  fact.  , 

The  Westinghouse  company  will  furnish  36  double  mo- 
tor trucks  and  two  son  horse  power  generators  for  the  new 
belt  line  at  Los  Angeles.  Cal. 

The  Brownwood,  Texas,  Improvement  company  pro- 
poses to  build  eight  milss  of  street  railway  lines,  using 
electricity  as  the  motive  power. 

It  is  reported  that  the  American  Loan  &  Investment 
company  will  build  an  electric  road  from  Macon,  Ga.,  to 
Belleview,  a  suburb  of  that  city. 

The  Metropolitan  Street  Railroad  company  of  Washing- 
ton, D.  C.  is  having  plans  prepared  for  the  erection  of  a 
power  house  to  be  122x250  feet  and  to  cost  $75,000. 

The  electrical  railway  which  ascends  the  Monchsberg, 
near  Salzburg,  had  carried  66,712  passengers  and  more 
than  r  ,000  000  kilogrammes  of  goods  up  to  the  end  of  last 
year.  The  net  profits  amounted  to  417,411  florins.  It 
has  been  decided  to  enlarge  the  central  station  at  Salz- 
burg. 

In  concluding  an  article  relating  to  slow-speed  motors 
for  railway  work  the  London  EUctrknl  Review  says:  "It 
is  astonishing  that  American  electric  traction  engineers 
have  only  just  found  out  the  advantages  of  protected  and 
setf-Iubricatiog  gearing,  which  was  advocated  and  used  in 
England  many  years  ago.  Reckenzaun  adopted  it  on  his 
electric  car  in  1883,  and  has  recommended  it  ever  since." 

It  is  reported  that  the  works  of  the  Electric  Traction 
Manufacturing  company  of  New  Orleans  have  been  closed, 
and  the  employes,  fifty  In  number,  discharged.  The  at- 
tempt made  to  utilize  storage  batteries  was  on  the  Upper 
Magazine  Citizens'  lines,  but  they  did  not  work  successfully. 
The  members  of  the  city  council  were  so  sanguine  of  the 
success  of  this  enterprise  that  they  refused  to  grant  permis- 
sion to  the  Carrolton  road  to  adopt  the  overhead  wire  sys- 
tem. 

Surveyors  are  at  work  laying  out  a  route  for  an  electric 
railway  from  Rochester  to  I''airport,  N.  \'.,  a  distance  of 
ten  miies.  Roche-ter  has  already  an  extensive  electric 
street  railway  system,  and  is  connected  with  Charlotte,  on 
Lake  Ontario,  by  a  similar  line.     In  addition  there  is  some 


talk  of  an  electric  road  west  from  Rochester  along  the 
Ridge  road  to  Niagara  Falls.  Altogether  it  appears  that 
the  Flower  City  may  well  lay  claim  to  credit  for  its  activity 
and  enterprise  in  electric  traction  matters. 

The  Thomson-Houston  International  Electric  company 
has  sent  in  a  petition  to  the  chief  magistrate  of  Berlin, 
asking  for  permission  to  construct  and  work  an  underground 
electric  railway  in  Berlin.  The  proposed  raiKvav  is  to  be 
built  in  iron  tunnels  similar  to  the  City  and  South  London 
Railway. 


ELECTRIC   MINING. 

A  syndicate  of  capitalists  proposes  to  erect  electrical  re- 
duction works  at  Glenwood  Springs  and  Canyon  City. 
Colorado.  The  latter  platit  will  cost  ^250,020.  Zinc  and 
other  ores  of  a  refractory  character  will  be  treated. 

The  Southwestern  Electric  Light  &  Water  Power  com- 
pany of  Grand  Falls,  Mo.,  expects  to  expend  $300,000  be- 
fore its  new  plant  is  completed.  An  important  part  of  its 
business  will  be  the  furnishing  of  power  to  the  mines 
around  Blendeville. 

As  illustrating  the  great  utility  of  electrically  transmitted 
power  in  mining  operations,  the  Financial  k^  Mining 
Record  cites  the  case  of  the  Dalmatia  mine,  Eldorado 
county,  Cal.  This  mine  is  situated  on  the  Georgetown 
divide,  one  mile  east  of  Kelsey's  diggings.  The  property 
belongs  to  several  Englishmen,  who  formerly  worked  their 
mill  by  steam  power,  but  who,  finding  it  too  expensive, 
abandoned  steam  power,  the  ore  being  of  such  low  grade 
as  to  yield  scarcely  more  than  two  dollars  per  ton.  Mana- 
ger Pearson  thought  that  by  using  electricity  the  ores  could 
be  profitably  treated.  He  carefully  inspected  all  the  con- 
ditions of  this  system  and  became  convinced  by  introduc- 
ing it  in  the  mine  it  would  prove  highly  advantageous  to 
the  interests  of  the  owners,  and  consequently  adopted  it. 
The  power  is  generated  from  Rock  Creek  ditch,  carrying 
400  inches  of  water  from  the  American  river.  This  water 
is  delivered  on  a  seven  foot  Pelton  wheel  under  a  head 
of  112  feet.  The  water  wheel  is  belted  to  a  120  horse 
power  generator,  from  which  the  power  is  transmitted  to  a 
motor  in  the  mill,  by  which  all  the  machinery  is  operated, 
consisting  of  a  Dodge  rock  breaker,  three  pulverizers, 
two  batteries  of  five  stamps  each,  and  a  set  of  Challenge 
ore  feeders.  This  electric  power  has  been  in  use  eight 
months,  during  which  time  30,000  tons  of  ore  have  been 
crushed  without  any  interruption  of  the  generating  power, 
at  a  cost  of  about  fifty  cents  per  ton. 


TELEPHONE. 


It  is  reported  that  preparations  are  being  made  to  con- 
nect Berlin  and  ^'ienna  by  telephone. 

The  Spanish  government  has  asked  for  bids  for  the  con- 
struction and  operation  of  a  complete  network  of  telephonic 
lines  to  be  established  between  the  principal  towns  in 
Spain. 

The  Hamilton,  Ont.,  HctalJ  says:  "The  placing  of 
telephone  transmitters  in  churches  puts  a  premium  on  lazi- 
ness. .\  Hamilton  man  lengthened  the  wire  in  his  house 
yesterday  morning  until  he  could  hold  the  instrument  to 
his  ear  comfortably  in  bed.  .Snuggling  himself  up  be- 
neath the  bed  covers  he  lay  all  the  morning  listening  to 
Canon  Curran's  discourse  m  St.  Thomas  church." 

The  Logan,  \Jiah.  Journal  of  March  21st  says:  "The 
Rocky  Mountain  Telephone  company  has  done  itself  no 
good  in  relieving  C.  F.  Annett  of  the  management  of  that 
company.  Whatever  success  that  corporation  has  met 
with  is  due  wholly  to  the  energy  and  enterprise  of  Mr. 
Annett.  He  is  a  thorough  electrician,  full  of  energy,  as 
popular  as  any  man  in  the  West,  and  has  built  all  the  lines 
and  made  all  the  friends  that  unpopular  company  now  has. 
The  patent  expires  in  less  than  three  years,  and  the  top- 
flighty  gentlemen  of  the  present  company  will  wish  they 
had  retained  the  services  of  an  efficient  man  when  they 
appreciate  the  decline  in  value  of  their  stock  by  reason  of 
active  competition." 


TELEGRAPH. 


England's  telegraph  revenue  for  iSgowas  £2,380,000, 
an  increase  of  i'6o,ooo  over  the  preceding  year. 

.'\  dispatch  from  Detroit  says  the  Postal  Telegraph  com- 
pany is  about  to  absorb  the  Michigan  Telegraph  company. 
Negotiations  will  probably  be  consummated  next  week. 
The  Michigan  company  was  organized  by  Ives  and  Earns 
worth  in  1883.  with  a  capital  stock  of  $50,000.  They  built 
a  line  to  Toledo  and  Fostoria.  This  was  purchased  by  the 
Bankers  and  Merchan's'  company,  which  failed.  In  1885 
Ives  and  Farnsworth  organized  a  new  Michigan  Telegraph 
company,  and  built  lines  to  Bay  City,  Saginaw,  Grand 
Rapids  and  Muskegon.  It  has  since  acted  as  a  connecting 
line  for  the  Postal  Cable  company. 


MISCELLANEOUS. 


In  India  a  novel  application  of  electricity  has  recently 
been  made  in  elephant  catching.  At  a  recent  capture  of 
forty  of  these  animals,  when  the  last  one  had  passed  the  en- 
trance into  the  inclcsure,  the  signal  for  barring  the  exit 
was  given  by  means  of  an  electric  current. 

Dr.  John  II.  Payne,  a  celebrated  oculist,  says;  "Most 
persons  who  use  the  incandescent  electric  light  like  a 
new  lamp  because  the  light  is  whiter  and  more  brilliant 
than  after  the  lamp  has  been  in  use  for  two  or  three  weeks. 
This  Is  wrong.  It  is  this  <Iazzling  wbiie  light  that  harms 
the  eve.  An  old  lamp  Is  the  best,  for  in  it  the  light 
has  become  changed  to  a  pale  yellow,  which  is  the  ideal 
color.  Just  as  in  noonday  brightness  human  sight  Is  not 
so  clear  and  far-reaching  as  at  the  yellow  sunset,  so  a  n«w 
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incandescent  burner  is  not  so  good  for  the  eye  as  the  old 
one.  An  old  burner,  so  adjusted  and  shaded  that  the  light 
from  it   does   not  shine  in  the  face,  is  the  ideal  artificial 

light." 

A  provincial  English  paper,  in  describing  the  electric 
launches  which  are  to  ply  on  Lake  Win  ernaere,  gravely 
informed  its  readers  that  "the  amperes  and  all  electrical 
fi"tings  are  Immisch's  patents."  It  is  to  be  hoped  that  a 
few  of  these  patented  amperes  can  be  secured  as  a  portion 
of  the  Eng  ish  exhibit  at  the  electrical  department  of  the 
^Vo^ld's  Fair. 


TRADE    NEWS. 


H.  M.  Underwood,  general  western  agent  for  the  In- 
terior Conduit  &  Insulation  company  of  New  York,  reports 
the  outlook  for  bu'-iress  in  his  territory  as  being  most 
favorable.  Several  Chicago  buildings  are  now  being 
fitted  up  with  h  s  coiipany"s  tubing. 

Manager  Ernest  Hoefer  of  the  Illinois  Electric  Material 
company  is  justly  proud  of  the  new  office  and  salesrooms 
of  his  company  at  15S  Fifth  avenue.  The  company  has 
just  moved  from  the  old  location  at  339  and  341  Rook- 
ery, and  its  new  quarters  are  commodious  and  attractively 
fitted  up  The  front  part  of  the  store  is  used  as  the  sales- 
room, while  in  the  rear  are  the  offices  and  a  big  store-room. 
A  portion  of  the  basement  is  also  used  for  the  storage  of 
goods.  A  feature  of  the  pleasing  window  display  is  a  wall 
sign  made  of  Bishop  India  rubber  insulated  wire,  which  is 
one  of  the  company's  specialties.  All  varieties  of  electric 
lighting  and   railway  supplies  are  furnished  by  this  house. 

The  headquarters  of  the  Accumulator  company  and  the 
Electro-Dynamic  company  have  been  consolidated  in 
Philadelphia.  New  and  commodious  offices  have  been 
secured,  fronting  en  Chestnut  street,  and  extending  back  to 
Carter  street,  upon  which  the  factory  of  the  Electro  Dy- 
namic company  is  located.  These  offices  will  be  fitted  up 
so  as  to  accommodate  the  executive  officers,  the  superin- 
tendent and  the  technical  departments  of  both  companies, 
at  the  same  time  enabling  the  factory  facilities  to  be  in- 
creased to  the  extent  now  covered  by  the  Electro  Dyna- 
mic company's  offices.  The  Eckington  &  Soldiers'  Home 
Railway  company,  in  addition  to  its  contract  for  a  full 
equipment  of  Edco  storage  battery  cars  for  its  G  street 
2nd  Fifth  street  branches, has  recently  ordered  from  the  Elec- 
tro Dynamic  company  two  40  horse  power  Edco  slow  speed 
dynamos  with  self-oiling  bronze  bearings  and  tempered 
copper  commutators,  work  on  which  is  being  pushed  for- 
ward as  rapidly  as  possible.  The  factory  of  the  company 
is  being  worlvcd  to  its  full  capacity. 


BUSINESS. 

Thomas  L.  Townsend,  who  is  representing  the  Partrick 
&  Carter  company  of  Philadelphia,  recently  visited  Atlanta, 
New  Orleans  and  Memphis.  He  reports  excellent 
business. 

The  Triumph  Compound  Engine  company  reports  pros- 
pects for  excellent  business.  Orders  are  coming  in  rapidly, 
and  sales  for  i\Iarch  were  50,^  higher  than  in  the  corres- 
ponding month  last  year. 

The  Brown  &  Sharpe  Manufacturing  company  of  Provi- 
dence, R.  I  ,  and  Darling,  Brown  &  Sharpe  of  the  same 
city  have  jointly  issued  a  very  complete  catalogue  in  com- 
pact form.  These  houses  manufacture  all  sorts  of  hard- 
'vare  but  electricians  will  be  especially  interested  in  the 
standard  wire  gauge  described  in  the  rear  portion  of  the 
book. 

The  Northwestern  Electrical  Specialty  company  is  meet- 
ing with  gratifying  success  in  the  introduction  of  the 
Economic  incandescent  lamp.  This  lamp  has  been  on  the 
market  only  a  short  time,  but  has  been  well  received, 
especially  in  the  East,  where  it  was  first  introduced.  It  is 
made  from  lo  to  75  candle  power  to  fit  all  the  principal 
bases. 

The  Ford -Wash  burn  Electric  company  of  Cleveland,  O., 
will  shortly  put  on  the  market  a  new  storage  battery, 
the  invention  of  Geo.  A.  Washburn  of  Cleveland.  Mr. 
Washburn  is  an  electrician  of  long  experience,  and  has 
invented  and  patented  some  valuable  improvements  in  the 
art,  notably  the  self-ventilating  dynamo  and  motor  now 
being  introduced  by  his  company. 

Early  in  :88g  Mr.  Washburn  began  his  experiments  in 
the  development  of  an  accumulator  on  the  principle  of  one 
now  to  be  offered  to  the  public.  His  familiarity  with  the 
inherent  weaknesses  and  defects  existing  in  other  batteries 
of  this  class  led  him  to  consider  principles  of  construction 
of  a  radically  different  and  original  character,  and  it  is  said 
that  in  doing  this  he  has  demonstrated  that  a  battery  can 
be  made  in  which  the  dilficuities  and  objections  hittierto 
encountered  are  overcome. 

In  several  well-known  types  of  batteries,  lead  supports 
for  the  active  material  are  employed.  These  plates  make 
the  battery  excessively  heavy,  and  when  subjected  to  severe 
strain,  such  as  is  constantly  occurring  in  street  car  work, 
the  plates  warp  and  buckle.  In  the  Washburn  battery 
no  lead  supports  are  used.  The  lead-plate  batteries  as  a 
■■nlr:  have  the  active  material  pressed  into  various  shaped 
apertures  in  the  plates  themselves,  or  affixed  to  their  sur- 
face by  mechanical  pressure.  The  process  of  charging 
and  discharging  is  e.Kceedingly  trying  and  the  consequence 
is  that  in  a  very  little  lime  the  active  material,  both  by 
reason  of  the  warping  and  buckling  of  these  plates  and  by 
the  speedy  disintegration  of  the  material  itseU,  soon  falls 
to  the  bottom  of  the  cell,  destroying  the  usefulness  of  the 
plates.  A  number  of  inventors  have  attempted  to  devise 
some  peculiar  form  of  aperture  or  pocket  in  the  plates 
wherein  the  active  material  could  be  forced  lo  remain  and 
a  vast  amount  of  ingenuity  has  been  disphiyed  and  ex 
pendcd  in  this  direction.  Mr.  Washburn,  however,  has 
devised  an  enlirely  different  and  novel  construction,  wholly 
obviating,  it  is  clainied,  the  difficulty  described,  by  dispens- 


ing with  all  use  of  lead  supports  with  affixed  active  mater- 
ial. In  this  battery  the  active  material  lies  in  contact  with 
the  positive  and  negative  electrodes,  but  is  not  mechanically 
fixed  thereto.  There  is  no  such  aggregation  of  plates  as 
in  these  other  tvpes  of  batteries.  The  attive  material  is  so 
confined,  it  is  claimed,  ihat  it  cannot  possibly  leave  its 
chambers,  the  weight  of  the  lead  plate  batteries  is  a  serious 
objection.  It  is  asserted  that  the  Washburn  battery 
weighs  from  33  to  50  per  cent.  Ies5  than  o:her  batteries  of 
the  same  storage  capacity. 
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449.655-     Telegraphy.     Frank  Anderson,  Peekskill,  N.  Y. 

The  last  claim  is: 

"9.  An  instrument  designed  for  learners'  use  con- 
sisting of  an  embossed  record  fillet  supported  by  a 
guiding  arm,  a  pivoted  arm  located  at  subslanlially 
right  angles  to  said  fillet,  its  free  end  adapted  to  be 
carried  forward  by  the  embossments  thereon,  in  com- 
bination with  front  and  back  contact  stops,  and  an  ad 
justable  retrac  ile  spring  attached  to  the  movable  arm." 

449.660.  Automatic  Switch  for  Electric  Motors.  William 
Baxter,  Jr.,  Baltimore,  Md. 

449.661.  Electrical  Hoisting  Machine.  William  Baxter, 
Jr.,  Baltimore,  Md. 

449  662.  System  of  Operating  Electric  Elevators  with 
Landing  Switches  Only.  William  Baxter,  Jr.,  Balti- 
more, Md. 

449,672.  Train  Signal.  Hugh  J.  P'inn  and  John  A.  Gar- 
ner, Kansas  City,  Mo. 

449,679.  Multiplex  Telephony.  William  W.  Jacques, 
Newton,  Mass. 

The  invention  consists  in  connecting  up  at  each  end 
of  the  circuits  the  three  or  more  line  wires  with  an 
equal  number  of  Muirhead  condensers  and  an  equal 
number  of  telephone  loops,  each  line  wire  making 
connection  with  the  armature  strip  of  a  separate  con- 
denser, and  each  loop  making  connection  with  the 
conducting  strips  of  two  condensers. 

449,685.  Electrical  Switch-Board.  John  B.  Lvon,  Brook- 
lyn, N.  V. 

Claim  one  reads; 

"The  combination,  with  a  multiple  switch-board, 
of  the  wires  which  connect  all  the  sockets  in  any  given 
row  of  the  switch-board  united  into  a  web  or  band." 

449.638.  Speed  Regulator.  Alfred  B.  Morse,  Easton, 
Mass. 

449,690.  Non  Interference  Electrical  Signaling  Appara- 
tus.    Abraham  Newman,  Brooklyn,  N.  Y. 

449.709.  Propelling  Mechanism  for  Electric  Motor  Cars. 
Sidney  H.  Short,  Cleveland,  Ohio. 

449,715.  Electric  Arc  Lamp.  Elihu  Thomson  and  Ed- 
win W.  Rice,  Jr.,  Lynn^  Mass. 

449,719.  Electric  Search  Light.  Barton  B.  Ward,  New 
York,  N.  Y. 

449.721.  Electric  Connector.  George  K.  Wheeler,  Chi- 
cago, III. 

419,726.  Process  of  and  Apparatus  for  Separating  Ores 
Magnetically.  Clinton  M.  Ball,  Troy,  N.  Y.,  and 
Sheldon  Norton,  Hokendauqua,  Pa. 

449,731.  Automatic  Electric  Block  System.  Joseph  A. 
Carlton  and  Henry  L.  Johnston,  Atlanta.  Ga. 

This  invention  relates  to  a  system  of  indicating  by 
the  automatic  making  and  breaking  of  electrical  light- 
ing circuits  the  presence  of  a  train  of  cars  in  a  block 
division  of  a  railway,  or  the  exit  of  said  train  there- 
from, and  the  resultant  clearance  of  the  block,  which 
produces  an  automatic  electrical  block  system  for  rail- 
ways. 

449.75--  Electric  Motor  Car.  Harold  P.  Brown,  New 
York.  N.  Y. 

449.753-  PoIg  for  Overhead  Systems  of  Electric  Railways. 
Jobn  N,  Brownlee,  Detroit,  Mich. 

449,759.  Time  Stamp  Actuated  by  Electro  Magnets. 
Warren  B.  Martindale.  Kenosha,  Wis. 

449.766.  Ammeter  or  Voltmeter.  Harold  C.  Shubert, 
Chicago,  III. 

449.767.  Cut-Out.     Alfred  T.  Tregurtha,  Everett,  Mass. 
The  first  claim  is; 

■'The  combination,  with  a  base  having  electric  con- 
tacts thereon  for  connection  with  the  main  wires  of 
the  electric  circuit,  and  a  lamp  having  its  electric  wires 
each  connected  to  an  independent  electric  contact  on 
said  base,  by  which  wires  the  lamp  is  suspended  and 
supported,  of  a  cap  or  cover  having  electric  contacts  on 
its  inner  side,  each  two  connected  by  a  separate  fusi- 
ble electric  wire,  and  said  electric  contacts  being  ar- 
ranged to  engage  with  and  to  be  connected  to  the 
electric  contacts  on  said  base  to  make  electric  connec- 
tion therewith,  and  to  secure  and  hold  said  cap  or 
cover  in  position  on  the  base." 

449.773-  Insulator  Pin  Machine.  Abel  D.  Catlin,  C'nat" 
tanooga,  Tenn. 

449,774.  Commutator  for  Electric  Motors.  1  lenry  Duen- 
ner,  Boston,  Mass. 

The  improvement  consists  in  mounting  the  brushes 
upon  a  spindle  which  is  movable  longitudinally  and 
applying  thereto  cross-head  slides  and  an  adjusting 
screw  so  that  by  a  single  turn  of  the  screw  the  brushes 
may  be  adjusted  longitudinally. 

449,780.  Circuit  Breaker  for  Incandescent  Electric  Light 
Systems.  Friedrich  Mullcr  and  lames  G.  Greene, 
Elizabeth,  N.  J. 

The  invention  has  for  its  object  to  provide  an  auto- 
malic  circuit  breaking  device  for  an  incandescent  elec- 
tric liglit  system,  said  device  being  of  such  character 
that  it  will  allow  a  predetermined  number  of  lamps  to 
blirn  without  intcn'Viplioi),  but  will    immeijifitely  bre^k 


the  circuit  and  extinguish  the  lamps  if  more  than  the 
predetermined  number  of  lamps  are  turned  on.  It 
will,  however,  permit  the  authorized  number  of  lamps 
to  be  immediately  relighted  by  moving  a  lever  or  simi- 
larly manually  operated  device  after  the  surplus  lamps 
have  been  turned  off. 

449.792.     Electric  Railway.     Edward  M.  Bentley,    New 
York.  N.  Y 

This  invention  pertains  to  electric  railways  of  the 
kind  in  which  the  main  suppl)-  conductor  is  supported 
above  the  roadway  and  electrical  connection  between 
it  and  the  vehicle  maintained  by  means  of  a  contact 
device  traveling  along  the  conductor  and  connected  to 
the  vehicle  on  the  roadway  below. 

449.797-     Electric  Railway.     Rudolph  M.  Hunter,  Phila- 
delphia, Pa. 

449,829.     Auxiliary  Fire  Alarm  and  Extinguisher  System. 
Eason  L.  Slocum,  Pawtucket.  R.  I. 

449.832      Bell.     Arthur  F.  Stanley,  New  York,  N.  Y. 

449.S36.     Method  of  Electric  Welding.     Elihu   Thomson, 
Swampscot,  Mass. 
The  last  claim  reads: 

"4.  The  herein  described  improvement  in  electric 
welding  operations,  which  consists  in  forming  the 
weld  by  the  application  of  the  electric  current  and  end 
pressure,  permitting  the  metal  to  cool,  and  then  re- 
heating the  metal  and  applying  pressure  so  as  to  upset 
the  heated  metal  to  either  side  of  the  weld  preliminar- 
ily to  the  application  of  the  hammering,  rolling,  or 
other  operations  designed  to  restore  the  fibrous  char- 
acter of  the  metal.'' 

449,843.     Electric     Car    Stopping   Device.     George    W. 
Blanchard,  Waterville,  Me. 

449,847.     Electrical    Dental  Engine.     Frank    F.  Eggers, 
San  Francisco.  Cal. 

449.866.     Automatic  Bell    Ringer.     William    W.   Slater, 
Oakland,  Cal. 

449,886.     Trolley  Support  for  Electric  Cars.     Frank  Rob- 
inson and  Percy  W.  J.  Lander,  Bangor,  Me. 

449.889.  Electric  Valve  Controller.     George  E.    Turner, 
Marion,  Ohio. 

449.890.  Apparatus    for    Electroplating    Small  Articles. 
Frederick  W.  Zingsera,  New  York,  N.  Y. 

449,897.      Telegraphy.      Robert    G.    Brown,     Brooklyn, 
N.  Y'. 

This  invention  relates  to  that  class  of  telegraphy  in 
which  there  are  two  synchronously  revolving  trailers, 
one  at  each  station,  and  connected  by  the  main  line, 
and  two  or  more  local  lines  connected  with  the  main 
stations,  so  that  the  main  line  can  be  made  use  of  by 
either  of  the  parties  having  instruments  in  the  local 
lines. 

449.902.     Support  for  Electric  Lamps.     James  W.  Easton, 
New  York,  N.  Y. 

449  903.     Lightning   Arrester.      James   W.  Easton,  New 
York,  N.  Y. 

The  invention  relates  to  that  class  of  lightning  ar- 
resters which  comprises  two  electrodes,  one  connected 
with  the  working  circuit  and  the  other  having  aground 
connection,  separated  sufficiently  to  prevent  the  pas- 
sage of  the  working  current  under  ordinary  conditions, 
but  not  enough  to  oppose  any  material  resistance  to 
the  passage  of  the  abnormal  current  caused  by  the 
lightning  stroke. 

449, 92£.     Electric  Cut-Out.     Alfred  T.  Tregurtha,    Ever- 
ett, Mass. 

449,923.     Electrical  Type  Writing  Machine.     Edward  F. 
Youngs,  West  Camp,  N.  Y. 

449.943.     Insulator.     Louis  McCarthy,  Boston,  Mass. 

449,977.     Supporting  Post  for  Electric  Conductors.     Wil- 
liam A.  Stern,  Allegheny,  Pa. 

449,990.     Automatic   Railway  Signal.      Calvin    W.    Wil- 
helm,  Mauch  Chunk,  Pa. 

450000.     Electric  Lamp  for  Street  Lighting.     Hiram   H* 
Carpenter,  Chicago,  111. 

450,068.     Electrical    Lock.     Heinrich  Grefen,    Oberhau- 
sen,  Germany. 

450,074.  Electric  Railway.  Rudolph  M.  Hunter,  Phila 
delphia.  Pa. 
Of  the  nineteen  claims  the  second  is  given: 
"The  combination  of  a  railway  Irack,  a  series  of 
posts  arranged  along  the  side  of  said  track,  supply 
and  working  conductors  connected  in  parallel  and 
supported  by  said  posts  at  a  distance  above  the  track, 
a  traveling  car.  an  electric  motor  to  propel  the  car, 
and  an  upwardly  extending  and  laterally  movable  cur- 
rent collector  for  making  contact  with  the  working 
conductor  for  supplying  current  to  the  motor  on  the 
car  from  the  supply  conductor." 

450,101.     Cul-Out.     Jacob  S.  Gibbs,  Hartford,  Conn. 

The  invention  relates  to  the  class  of  cut-outs  for 
multiple  incandescent  lamps  having  a  base  bearing 
pole  pieces  or  contacts  for  the  main  leads  of  the  cir- 
cuit and  a  detachable  cap  bearing  lamp  wire  connec- 
tions and  safety  fuses." 

450.103.  Electrolytic  Apparatus.     Ernest  A.    Le  Sueur, 
Ottawa,  Canada. 

450.104.  Electrolytic  Cell.     Ernest  A.  Le  Sueur,  Ottawa. 
Canada. 

450.105.  Carbon  Electrodes  for  Electric  Batteries.   Ernest 
.V.  Le  Sueur.  Ottawa,  Canada. 

The  claim  reads: 

"An  electrode  for  an  electrolytic  cell  consisting  of  a 
number  of  pieces  of  rough  carbon  cut  lo  equal  lengths, 
and  having  rough  uncut  sides  and  a  metallic  backing 
in  which  said  carbon  pieces  are  embedded  at  one 
end." 
450,116.  Three  Rail  Track  for  Cpblc  Kailwajs.  Chas. 
Vogel,  San  J'rnncisco,  C^l. 
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KUQERE  E.  Phillips,  President.  W.  H.  Sawteb,  Bco'y  and  HectridaB. 

AHEEICAIT  ELECTRICAL  WOUKS, 

PROVIDENCE,  R.  I, 

Manufacturers  of  Patent  Finished 

ELECTRIC   LIGHT  WIRE, 

Magnet  Wire,  Office  and  Annunciator  Wire,  Rubber  Covereil 

Wjre,  Lead  Encased  Wire,  Telephone  and  ' 

Incandescent  Cords. 

FARADAY  CABLES. 

New  York  Office,  10  Cortlandt  Street. 

F.  C.    A.CSJBBaiAR,   AseiU' ' 


Insulation  Guaranteed  Wherever  Used,  Aerial,  Underground  or  Submarine. 


InaletterfromthelKSPECTOB  of  the  Boston  Fire  Underwriters' Union,  under  date  of  March  29. 
1886,  he  says:    "A  Thoroughly  Reliable  and  Desirable  Wire  in  Every  Kespect." 

The  robber  need  in  inaTlating  our  wires  and  cables  la  specially  chemically  prepired,  and  is  guar- 
enteed  li  be  wite»-p"io',  and  will  n3t  deteriorate,  oxidize  or  crack,  and  w  11  le'm^ln  fltsiblein  estreme 
cold  wea'h-r  and  not  affected  Dy  h^it.  The  inenlation  ia  protecled  from  mechanical  Injury  by  one  or 
more  braids  and  thewhole  alickt'd  with  Clark's  Patent  Compoand,  which  la  water,  oi'.  acid  and  10  a 
verv  great  es'ent.  fim-proof  Our  iTsuiation  will  prove  durable  when  all  others  fail-  We  are  prepared 
to  ifnrnlph  isioele  Wirea  of  all  saosea  and  diameter  "of  insulation  for  Telegraph,  Telephone  and 
Electric  Lights  from  stock.    Cables  made  to  order. 

EASTERN  ELECTRIC  CABLE  COMPANY, 

61  and  63  Hampshire  Street,  Boston,  9Iass. 

HENET  A.  CL4RK,  General  Manager.  HEKBERT  H.  EUSTIS,  Electrician. 


ALL  SIZES 

AND 
QUALITIES 


MICA 

For  Electrical  Parposes. 

EUGENE  MUNSELL& CO,, 

218  W^ater  St.,  T^fw  York. 


HE  Turner  Brass  WoBKsl 
4  lasalle  ave 
Chicago. 


SPECIALTIES 


SPEAKING  TUBES  AND  WHISTLES. 

Oral,  Electric,  Pneumatic  and  Mechanical 

ANNUNCIATORS  «<' BELLS. 

FUIiL,  mrE  AL.WA'TB  IN  STOCK. 


W.  R.  OSTRANDER  &  CO.. 

195  and   197  Fulton  St.,  New  York. 

Factory,  1461  and  1463  DeKalb  Ave.,  Brookljn,  N.  Y. 
^^Send  for  New  CATiLootJE.  Out  Aoguet  let. 

ROOT'S  Water-tube  Boiler. 

SAFE.      ECONOMICAL.      DURABLE. 

.\N  LXCELI.ENT 

Electric  Plant  Boiler. 

Adopted  by  the  Electric  Light  Comoanies  of 
I*eir'iir,  St.  Piiul,  Columlni!*,  Ciii'-iiinali, 
Lomis'viIIp,  .Jernfv  City,  and  u  K^em  miiny 
others:  dlfo  by  ihe  Arinington  &  Sims  En- 
i.'in<.' Co  .  I'rovideiice,  R.  1.;  the  Lynn  Bflt 
Line  Street  Ry.  Co,  Lynn,  Mai-f  ,  and  tlie 
rhomt>on-H^u^tOD  tlectricCo,  Lyiiii,Mae» 

Abendroth&RootMfg.Co., 

28  Cliff  St,  New  York. 

BIt,\NCHES:   Boelon,  Philadelphia!,  New 
nnr^-r  ...-».*.».■..    .^....-*u   .ut . .  .-«  OrleaDB,  Dallas,  Rochester,  Clnclniiatl  and 

ROOT  SECTIONAL  SAFETY  BOILER.  Chicago. 


WILL.\RI>  I..  CANDEE, 
II.  DFK.VNT  CIIEEVEIt, 


inesB  Manager)*. 


F.  CAZENOVE  .JONES, 

ManiiL'er  of  Fnrtorlfa. 


(I.IMITEI). 


X3    I»«.rli    H.ox>«7-,    I^e-w    TTor-lat.. 

INSULATED  WIRES  and  CABLES, 

ELECTRIC  LIGHT,  TELEPHONE  AND  TELEGRAPH, 


i-ON';:^ 


^l   lt>l.\KINK       AM» 
<;l£OIM>     USE. 


Awarded  a  Gold  Medal  at  the  Paris  Exposition. 

-ul.i:    MANi:h'A'    11    KKHH    OF 

Candee  Aerial  Wires. 
Manson  Protecting  Tape. 
Okonite  Waterproof  Tape. 

■(R/W'CIIKH:     Chlnneo.    I'lilliiili'l|ililii.    Iliinloii.   Niin    FrliiiiiNi'o.    <  iiiiliiiiiill. 
|jOiilf4Vill4*,  Oniahu,  llinnruiiollH.  Mt.   I.oiiIh.  HniiMiiH   f'lt>.  I.t^fitlon,  H.  .\itH*rii-]i. 


[trade;  MARK! 


CEORCE  CUTTER, 

ELECTRIC   SPECIALTIES,  ' 


333  The  Rookery, 


CHICAGO. 


!$£AI.£D  PROPOSALS. 

Sealed  proposals  will  be  received  by  the  Elec- 
tric i,lthc  CommlBBlon  rf  the  cltv  of  Wheelioff, 
State  of  West  Virginia,  nntfl  April  23.  1M)1,  at  1-2 
o'clock  noon,  for  the  materials  aod  machinery 
and  the  erection  of  a  four  bond  red  (400)  arc  liebt 
electrical  street  lighting  Installation  for  the  city 
of  Wheeling,  according  to  plans  and  specification" 
on  file  In  the  office  of  ine  Hoard  of  Cse  Trustees  of 
paid  ciiy-  Bide  to  be  for  the  tmire  plant  or  for  any 
part  thereof,  aa  set  fojth  in  said  plane  and  speci- 
fications All  bids  to  be  accompanied  by  a  CPrti- 
fied  check  in  the  snm  of  one  thoneand  ($1,000) 
dol'arp,  to  the  city  of  Wheeling",  to  be  forfeited  to 
said  city  upon  the  failure  of  the  euccepsful  b'dder 
to  sign  the  contract  and  give  the  b"nd  required. 

[Signed]  ELECTRIC  LIGHT  COMMISSlOM. 
P.  F.  Fabrell,  Chairman. 
A.  A.  Fbanzheih,  Secrelary. 


X'OES    SA.XiE. 


DYNAMO. 

Almost  new.    ^Yill  sell  with  or  without 
lamps.     Price  low. 

Hiram  M.  Howard  &  Co..  -     Cincinnati.  Ohio. 


SITUATION  WANTED. 

By  jonng  man,  eiagle,  well  poeted  on  electrical 
matters,  capable  of  representing  any  concern,  or 
inapeciing  electrical  work.  At  present  man- 
nfactaring.  Address       H4RPC:R, 

Cai-e  of  Western  Electrician. 

FOR  sale! 

STREETCARS. 

OKE  HDNDRED  i2-F00T  CARS, 

Built  by  Ihe  John  S:ephfn5on  Co.  and 
.Jones,  one-end  type,  "wi  h  fare  box  in 
good  orrtir;    gaune,  4  ft.  S^  in. 

Si.x  Hundred  Tons  38-lb.  Tram  Steel 
Riils  SEd  One  Hundred  30  ft.  S  eel  Polea. 

ROCHESTER  RAILWAY  CO.. 


KOC1IE.STEK,  X.  Y. 


SYNOVIAL  DYNAMO  OIL 

Second  to  None.  Free  from  Gum  or  Acids. 


By  refiltering  cjn  be  used  continually. 
Write  for  Prices  and  Samples. 


Adopted  by  the  largest  Kectric  Plants  of  tlie  Wtat. 

S,  TAUSSIG.  Agent,  45  River  St.,  CHICAGO. 


ELECTRIC 


OUTFIT. 


MASON'S  FAMOUS  BATTERIES. 

MEDAL  AAVARDED,  American  Institute  E.xhibition,  1891. 
SEND  FOR  ILLUSTRATED  CATALOGUE  B. 


JAMES  H.  MASON, 


118  &  120 

Park  Ave. 


Brool(lyn,N,Y, 


Standard  Electrical  Test  Instruments. 

a.vuktkks  a]vi»  voltjietkrs  for  direct 

AND   AliTERNATIJfG   tTTRRENTS. 


Queen's  Portable  Testing  Sets, 


PRICES, 

S75  to    $126. 


WE  MANUrAOTUEE  AND  OAEEY  IN   STOCK  A  FULL  LINE  OF  MEASUBING 
INSTEUMENTS  TO  MEET  ALL  EEQUIEEMENTS. 


CorreB|)ODdence  solltUed 


Send  fur  Itltietrati  d  calaIoi;iic  M 


QUEEN  &  CO.,  PHILADELPHIA. 

THE  GROGKBR-WHEELKR 


PERFECTED  MOTORS. 

lution.  foi'^i'il  Ill-Ills  N't  iiil4t  hast'.  Nclf-oiliiit!: 
lieiiriiii^H.  N('ir-4*<>iit4'i'iii{<:  lii*ni'tiiu;s.  nil  sixcH, 
liotli  arc    iin«l    iiicaii«lcHei*iit,   for   all    po^vt-t' 

pUrflOMOM. 

Ackiiiiwlcilitcil  by  tliriLcadlnffManufacturlnKCdinpnnlr.s  (o  bo 

THE  MOST  PERFECT  MOTOR  MADE. 

£"iif(ma(('.'.  and  Plans  Furninhcd  for  Electric  Power  Equipment-  ' 
Correspondence  Inuited. 
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Established  in  1861. 

E.  BKGGOT, 

IVHOLESALE  AND  RETAIL  DEALER  IN 

ELECTROLIERS, 

COMBINATION 

GAS  AHD  ILSCTRIC 

FIXTURES. 

ELECTRIC  AND  GAS  GLOBES, 
SHADES,  Etc.,  Etc., 

171  E.  ADAMS  STREET, 
CHICAGO. 


-BRANCH  STOBB- 


2134  Michigan  Avenue. 


EDISON  LAMPS  REDUCED  TO  44  GTS. 

16  CANDLE  POWER  LAMPS. 

Lots  of  25  to  150   44  cents  each. 

Lots  of  150  to  500 42  cents  each. 

Lota  of  500 40  cents  each. 

Other  sizes  in  proportion.     All  sizes  in  stock,  with  bases 

to  fit  any  make  of  lamps  or  sockets. 

Pull  Line  OKOXITE  WIRES  in  Stock.    Safest  and  best  wire  made. 


Fall  Line  of  Edison  Sockets  and  Appliances, 


STANDARD  ELECTRICAL  WORKS 


CINCINNATI, 
OHIO. 


Stilwell's  Patent  Live  Steam-Feed  Water  Purifier. 


^  and  16  Light  DynamoB. 
Seu'in;;  llachine   and  Fan  ^lotors. 

Complete  machines  or  parts 
and  castings,  with  inetrnct- 
ions   for   building  College 
.  find   School   Demonstrating 
y  Dynamos.      Electro-plating 
Dynamo^.       Large    l^lunge 
Bat'erles    for  running  Mo- 
tors.  Send  etamp  for  Catslosne. 
PALMER  BBOS..  Mianus.  Conn. 

H.H.HIPWELLMFG.CO., 

Formerly  of  AUegrheiiy,  Pa., 
.Manufactiirere  of 

Electric  Specialties  of  Every  Variety. 

TOOLS,  DIES,  ETC., 
Long  Island  City,    New  York. 

lURE  ALUMINUM 

IN 

Castings,  Ingots,  Sheets,  Rods, 
and  Wire. 

ALUMINUM  BRONZE 

IN 

Castings,  Ingots,  Sheets,  Rods  and  Wire. 

SEND  FOR  PBICES. 

THE  CLEVELMDlTOMINUM  CO., 

AtwaterBulldInn,  CLEVELAND.  O 

IF  YOU  HAVE  A  BATTERY, 

Gravity  or  l.fM^lanchf,  nee  the  Delany  Battery 
Strip.  It  previ-nte  na'tH  from  croenlni?,  beeps 
batteries  and  Hhelvcaclijar,  prfven'w  local  action, 
andprfil-intrsllfoof  bult^ry  WAKRAIkTKO. 
f'c  iii<iy...  (inivity,  (iHr ;  Lcclanchp,  rOc. 

PATRICK  B.  DELANY, 

Hoiith  Orance,  SI.  J. 


ILUMlNUMAGEl^r''^**"''-^^^ 


ALuillllYUm  HUL  ;  ANadonal  Journal  of 
Scien  idr,  Mechanical.  ProgresBive  Intelli- 
sp"  ce  All!  he  lateetnews  hbontnew  diacover- 
iea  of  th^  new  metal.  Over  10.000  copies  monthly 
guaranteed.  Only  fil  a  year,  incloding  a  Lord's 
Prayer  h:minuni  Souvenir  and  tolld  Aluminum 
Finger  Ring. 


DRY  STEAM 


FUBNISEEDB¥ 


SEPAEATOE. 


The  Pond  Separator  is 
guaranteed  to  relieve  the 
steam  of  all  entrained 
water,  and  return  this 
water  to  the  Boiler,  thus 
.effecting  a  large  saving  in 
fuel. 

SEND  FOR  CIRCULAR. 


Fond  Engineering  Co., 

ST.  LOUIS,  CHICAGO 

KANSAS  CITY,     OMAHA, 
DALLAS,  SEATTLE. 


Best  and  Cheapest. 

Reqaires  Less  Battery. 

MADE  BY 

Walter  Hay  Mfg.  Co., 

18  30  W.  Rtinrtolph  Street, 
CHICAGO. 


LATTICED  ANGLE  IRON  POLES 

MAR(IH--A«'TI'KKI>  BY  THE 

WISCONSIN  BRIDGE  $(  IRON  CO. 

MILWAUKEE,    WIS. 

Strongest  and  cheapest  Iron  Pole  made.     In  use  in  St.  Paul,  Indianapolis, 
Milwaukee,  Elgin,  Springfield,  and  many  other  cities. 

ANUI.K  IKON  BRAOKKTH  AlVn  Al.l.  OTIIKB  IBOIV  TVOKK  FOR 
KLKCTItIV  KAI1,\VAVH  AHJU  Bill I^MI NUN  A  Kl'B«;iALTV. 


Removes  all  Impurities. 

Entirely   prevents   SCALE    in   Steam 
Boilers.    Catalogue  on  application. 

STILWELL&BIERGEMFG.CO., 

DAYTON,  OHIO. 


}••  ^  WE    ARE    FITTED   WITH 

^vS^       RELIABLE  Machinery  and  Tools, 

J.. ^^/And  Employ  RELIABLE  Worlcmen. 

^^OV^^^  Kinds  of  Electrical  Apparatus  to  Order. 

^/  CHICAGO  ELECTRIC  MFG.  CO. 


-vV  c*^ 


N* 


ELECTRIC         "5-  Mclaughlin. 

RAILWAY  ■'■*^^^''^'  Experience. 

I  I P  U  T  ^  Pioneer  in  the  BoBinoBS. 

DAU/CD      Repairs  and  Parte  for  all 
AND  fUVVtn,  SjstemB. 

48,  50  and  SS  NORTH  CI.1NTON  ST., 

CHICAGO,  ILL. 


W^  ANTED. 

By  a  large  Electrical  Compaay,  a  briplit 
young  man  wlio  i3  thorouglily  familiar 
"Willi  construction  work  to  keep  cost  ledg- 
ers. To  one  who  can  fill  the  posilion  a 
good  opening. 

Address,  "EWEBGY," 
Cire  Western  Electrician. 


EMPIRE  CHINA  WORKS, 

144  to  156  GreeiSt.,  Green  Point,  BrooHyn,  E,  D„  N.  Y. 
HARD  PORCELAIN   ELECTRICAL  SUPPLIES, 

INCLUDING 

STfitcb  Bases.  Cat-Oat  Boxefi>,  Cleats,  Circuit  Breakers, 
Bashlnss,  Knobs  and  other  Insalators. 

The  body  of  our  gootie  1b  made  non-conductive.  Our  ware  is  the  moat 
dense  and  is  consequently  ih<*  moet  non-absorbent  that  can  be  prodnced, 
being  the  TRUE  BARD  PO^iiCELAIN. 


J.C.TEMPLE, 

(Fi,rmerly  of  STOUT,  MILLS  &  TEMPLE), 
DAI'TOSI.  OHIO, 

HyflranlicaMlGclaiicalEDpeer 

Improvement  of  Water  Powers,  Arraneement 
of  hower  Plants,  Shafting,  etc.,  for  Electric  Power 
and  Light.    CONSTRUCTION  SUPERINTENDED. 


HENRY  HUTTON, 

CoDBQltiDg  and  Contracting  EKCirical  Engineer. 

COMPLETE  ELECTRIC  LIGHT 

AND  POWSR  PliANTS. 

MINING   AND   SPSCIAL  MACHINERY. 
M.\NUE'ACTnRERS'  AGENT. 


..OOIUEu 


X'^.A.SZZ 


TiaY_jl 


KARTAVERT 

THE  BEST  SUBSTITUTE  FOR  HARD  RUBBER. 

A  HARD  AND   FLEXIBLE   FIBER. 

IN  SHEETS,   RODS  and  TUBING.     FOR  ALL  ELECTRICAL  PURPOSES  WHERE 
PERFECT  INSULATION  IS  DESIRED.     PATENT  INSULATING  CLEATS. 

Ths-  Kartavsrt  ^  Manufacturing  -  Do.^ 

ELECTRIC 
LIGHT 

SUPPLIES. 


The  Empire  City  Electric  Co., 

15  and   17  DEY  ST.,  NEW  YORK. 
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VICTOR  TURBINE  WATER  WHEEL 

The  attention  of  ELECTRIC  COMPANIES  is  called  to  this  CELIE* 
BRAXED  WATER  WHEEL  as  particularly  adapted  to  their  use, 
on  account  of  its  remarkably  steady  motion,  nicli  Speed 
and  sjireat  Efficiency,  and  lar^e  Capacity,  for  its  diameter, 

being  double  the  Po'wer  of  most  wheels  of  same  diameter.  It  is  used  by  a 
number  of  the  leading  electric  companies  with  great  satisfaction.  In  the  economy 
ical  use  of  water  it  is  without  an  an  equal,  producing  the  highest  per  cent,  of  use- 
ful effect  guaranteed. 

S£ND  FOB  CATALO<i;iIE  AXD  PARTICUI-ARS. 

Our  Horizontal  "Victor"  is  highly  recommended,  as  no  geaiz  are  required, 
and  it  can  be  belted  directly  to  dynamo. 

The  accompanying  engraving  represents  a  pair  of  12-inch  VICTOR 
Xl'RBI^'ES  arranged  on  a  horizontal  shaft  with  Cast-iron  Flume,  Draft 
Tubes.  End  Bearings  for  Shaft,  and  Driving  Ehilleys  complete,  all  mounted  upon 
a  substantial  cast-iron  bed  plate.  The  entire  arrangement  is  very  complete  and 
strictly  first-class  in  every  particular.  We  are  now  prepared  to  furnish  Victor 
Turbines,  either  single  or  in  pairs  on  horizontal  shafts,  and  where  the  situation 
admits  of  their  use.  we  recommend  them, 

STILWELL  &  BIERCE  MF6.  CO.,  •  DAYTON,  OHIO. 


iV\Oir     r^ADRON  CO.,    MAKERS  o^  HIGH -GRADE 


PURE  ALUMINUM 

One  Dollar  a  Pound  in  Ingots. 

TI16  Cbeapest  and  Poiest  on  tbe  Market. 

Manoiactured  by 

THE   COWLES 

Electric  Smelting  HlniniMiii  Co, 

liOCKPOBT,  N.  T. 

Alnmlnnm  Brass  and  Alamlnnm  MsoganeBe 
Bronze  the  atroDgest  and  best  metals  for  pro- 
peller wheels. 

Gold  Medal,  Paris.  1889:  Elliott  Creaaon  Gold 
Hedal;  John  Scott  Legacy  Medal. 

Correspondence  Solicited. 


HARRISON  CONVEYOR 

FOR  HANDLING 

Grain,  Goal,  Tan  Bark,  Seeds,  Etc. 

Will  convev  all  kinds  of  crain  withont  misinp. 
"Will  carrF  two  different  kinds  of  material  in  op- 
posite directions  at  the  same  time. 
Will  convey  One-Hunored  and  Fiftv  Tons  of  Coal 

fer  honr.  Made  of  U  rniighilron  andSteei.  Send  for 
Hub.  Catalog.  BOBDK.N  <fc  SELI-ECK.CO^ 
4z»  ADd  9n  j:^ake  St..  <:hicaBO.  111. 


IT  .ii  ma  e  a  misiate  if  yon  dun'i  buy  Klectrlcal 

Sappliea  from  if.  &  F.,  Cleveland,  OMo. 

Send  for 

the  latest 

"Llet  of  Bargains 

for  Bell  Hangers'" 

and  "rock  bottom  prices"  on 

medical  Batteries. 

We  andersell  all. 

Address 

Fletcher  &  Fletcher  Electric  Co.,  Cleveland,  O. 

Mention  this  paper  if  you  want  bottom  prices. 


WM.  fl-  TUKNKK, 


J.  I.ESTKE  ■WOODBEIDQB. 


mrOODBRIDCE  &  TURNER^ 

Electrical  Engineers  and  Contractors. 

COKPLETK  SqiriFlIBaT  OF  ELECTBIC  BAUiWAXS. 

Steam  Plants  tor  Electric  Light  and  Power.  Arc  and  Incandescent  Lights  Installed. 

Designs  and  Estimates  Snbmitted. 

47    ■X'lna.es    13i;i.ll<:3.1i3.s.    S3'eT7«7-    "Vor-ljc. 


FOR  SAImE. 


Onel5-light  50  volt  Dynamo 
One  2o-light  60  Tolt  Dynamo 
One  50-light  50  Tolt  Dynamo 
One75-light  llOyolt  Dynamo 
OnelOO-lightllOTolt  Dynamo 
One  160-light  110  volt  Dynamo 
Including  Lamps  and  Holders. 


I.  W.  COLBURN  &  GO.. 

FITCHBURC,  MASS. 


WE  ARE  HEADQUARTERS  IN  THE  WEST 

FOR    ELECXRICJLL    BOOI^S. 


SEND  FOR  OUR    COMPLETE  CATALOGUE. 


Electrician  Publishing  Co.,  G  laaheside  Bldg,,  Chicago,  111. 


THE    DEADLY    PARALLEL. 


THE 


LAMP. 

Cost  of  current  consumed  in 
6oo  hours 

TWENTY 

Times  the  first  cost  of  Lamp. 


Average  Candle  Power, 

12. 


THE 


SUNBEAM 

LAMP 
At  a  Fair  Price. 


Cost   of  Current  consumed   in 

6oo    hours    ELEVEN  TIMES 

the  first  cost  of  Lamp. 

Average  Candle  Power, 


SAMPLES   FREE   ON   APPLICATION. 


Tb6  Sunbeam  InGandescent  Lamp  Co.,  Cbicago. 
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C.  &  C.  ELECTRIC  MOTORS  AND  DYNAMOS. 


Electric  motors  in  all  standard  sizes 
for  operating  elevators,  pumps,  print- 
ing presses  and  machinery  for  gen- 
eral manufacturing  purposes. 


Electrical  Mining  Machinery  of  all 
kinds,  Hoists,  Tram  Cars,  etc. 


Electric  Blowers  for  ship   ventila- 
tion.   Fan  outfits. 


Electric  plants  for  piunping  church 
organs. 

Over  10,000  motors  in  actual  oper- 
ation. 


THE  C.&C.  ELECTRIC  MOTOR  CO., 


Dynamos  in  all  sizes  of  same  de- 
sign and  dimensions  as  the  standard 
motors. 

EcLuipment  of  mines,  factories,  ma- 
chine shops,  o£B.ce  buildings  with  com- 
plete electrical  plants  for  lighlirg  ar  d 
power. 

New  England  Office,  63  Oliver  St.,    -    BOSTON. 
Philadelphia  Offlce,  38  S.  FOURTH  ST. 

Chicago  Office,        ^        -         PHINIX  BLDG. 

San  Francisco  Office,       ■       35  MARKET  ST. 

402-404  GREENWICH  ST., 

UNTIES  T?V" 


The  New  American  Turbine  Water  Wheel 

PAETIOIJLAKLT  ADAPTED  TO  DETVING 

ELECTRIC  LIGHT  AND  POWER  STATIONS, 

On  accouDt  of  its  high  efficiency  at  all  stages  of  gate,  steadiness  of  motion  and 
easy  working  gate,  the  construction  of  which  makes  it  the  most  sensi- 
tive to  the  action  of  a  governor  of  any  wheel  on  the  market. 


Criin    PHR    PATfll  nniF  muatratlng  various  styles  of  setting 


on  both  vertical  and  horizontal  shaft. 


THE  DAYTON  GLOBE  IRON  WORKS  00., 


SUCCESSOKS  TO 

STOUT,  SIILIiS  &  TEMPLiE, 


DAYTON,  O. 


FRANKLIN  S.  CARTER 

CHAS.  M.  WILKINS.         J-TrADINBAS 

B,  WARD  WILKINS 


1—  PARTRICK  8l  CARTER  CO., 


MANUFACTURERS  OF  ALL  KINDS  OF 


Send  your  business  card  and  get  our  Catalogue  and  Trade 

Discount  Sheetj  then  you  will  see  what  we  make, 

and  how  low  we  sell  our  goods. 

125  SOUTH  SECOND  STREET,        .         .        PHILADELPHIA, 


PA. 


THREE 

GOOD 

OOOKS. 


Dynamo  Tenders'  Hand-Book. 
Incandescent  Wiring   Hand-Book. 
Bell  Hangers'  Hand-Book. 

ELECTRICIAN  PUBLISHING  COMPANY, 


6  Lakeside  Building, 


CHICAGO,  ILL. 


ONE 
DOLLAR 

EACH. 


TH!  EASTON  ELECTRIC  CO., 

MANUFACTURERS  OF 

The  Claus-Easton  Dynamo- 

IMPROVED  "CONTINENTAL"  MACHINE. 

For  Electric  Lighting,  Power  and  Electro  Deposition. 

WE  CLAIM  THE  FOLLOWING  ADVANTAGES: 

No  External  Magnetism.— Perfect  Regulation.  — No 
Sparking  at  Brushes. —  Self-Oiling  Bearings.  ^95  Per 
Cent.  Efficiency. — Solid  Construction  in  One  Castings 
Self-Centering  Bearings. — Mechanical  Perfection. 


These  Uachines  are  Built  in  all  Sizes,  and  for  all  Voltaps. 

Spoflul  l>lHrounts  to  Coiitriiol  iiiKT  Kn^flnetTs. 


h'ar  I'rlcos  lUiil  Ciitiiluj 


THE  EASTON  ELECTRIC  CO., 


Il.)alnl.    PAnut        IR    Dnnnrlii 
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THE  EVANS  SYSTEM  Sf  DRIVING  DYNAMOS. 


Hundreds  of  sets  of  Cones  in  use,  and  thousands  of  h.  p.  being  transmitted  to  dynamos  by  our  system  of 
friction.  For  information  in  regard  to  Speed  Cones  send  for  catalogue  "T,"  and  for  particulars  of  our 
system  of  Driving  Dynamos  send  for  catalogue  "B."    Address, 

S  EVINS  FRICTION  CONE  CO.,  8S  Water  St„  BOSTON, 


ST.  LOUIS  ELECTRICAL  SUPPLY  CO., 


403  NORTH  EIGHTH  STREET, 


ST.  LOUIS,  MO. 


Habirshaw,  Safety,  and  K  K.  Wires;  Poles,  Cross-Arms,  Pins,  Brackets  and  Insulators, 
Electric  Railway  and  Electric  Lighting  Supplies  of  all  descriptions. 


JP    ^^1 


^tanvas  Jacket"  'tanvas  Jacket"  'tanvas  Jacket 

Toughest  and  best  woven  moisture-proof  wire. 


ji 


a 


BISHOP 


77        ii 


BISHOP 


77     a 


BISHOP 


77 


India  Rubber  covered  wires  and  cables. 


"ELECTRIX"  "ELECTRIX"  "ELECTRIX" 

Single  and  Double  Pole  Switches,  Sockets,  etc. 

THE  ILLINOIS  ELECTRIC  MATERIAL  CO., 

1 58  Fifth  Ave.,  CHICAGO,  ILL. 

THE  ELEKTRON  MFG.  CO., 

79  and  81   Washington  Street,  Brooklyn,  N.  Y. 

MAMIIFACTUKEKS    OF 

Perret  Electric  MotorsiDinamos 


I.AMINAT£D  FIELD  MAGNETS,  HIGH  EFFICIENCY, 

LOW  SPEED,  FULL  POWER. 

Motors  of  any  size  for  any  purpose.  Factories  equipped  throutjhoiit  with  Electric  Powe'4 

Isolated   Plants  for  Incandescent   Electric'  Lighting. 


BALTIMORE,  MO.,  Hunllnnton.  How  &  Pllchor.  306  Woil  Fayol'O  SI, 
—  '""""'■.';-_  WI8HIN0TON,  0,  C,  J.  U,  Burkell  &  Co.,  1406  N,  V,  Avb.  ST.  PAUL,  MINN.,  F.  J.  Rom,  327  MInnosola  St, 

P«riiigoa.f.M«Mr,spM<iew,  Welglitl,IMllil,      NEW  ORLEANS;  LA.,  George  Biqule,  140  Gravlir  SI.  PHILADELPHIA,  PA.,  Penniylvania  Machine  Coi,   29  N.  7lh  Sli 
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NEW  BOOK! 

READY  IN   MAY. 


ELECTRIC 


TRANSMISSION 

HAND-BOOK. 


Lieut.  F.  B.  Badt's  latest  addition 
to  our  famous  hand-book  series,  of  "which 
20,000  copies  have  been  sold.  The  new 
book  deals  in  the  author's  well-known 
practical  style  with  all  the  problems  of 
Electric  Power  Transmission. 


READY  IN  MAY._  PRICE,  $1.00. 

ELECTRICIAN  PUBLISHING  CO. 

6  LAKESIDE    BUILDING,  CHICAGO. 
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OBSERVE 


INSULATED 

TeLEPMOHE  >;5Q^^^W, 
J       TgLEOBAPH.  ^^^^^^(^'^''y 


pLECTRIC  U6H^'''^- 
-!^^^^np  poWER  UjfE-. 

T^eOKONlTEwirej  are  endoijed  and  recommeaded  by  tKe  mo5t 
eminent  Electrical,  dvil  and  Kmwp  En^lneefi  dttVieUrotedjtatej 
and  Foreign  ^untnef ,  and  ;tend  unrivalled  for  their  hi^l-K  in- 
jolatin^)  qualitiej,  durability  and  extreme  tou^hnef^. 

y^riMSIPE  WIRING  of  BUlLDINijj  and 

(jeneral  Railroad  ancl/\imn;'  purpoje^. 

THEY  nAVE  NO  EQUAL, 

CANDEE  AERIAL WIRE3, 

/\AN51om  ProTectihq  tApe-, 

OKONITE  TAPE-, 

/v^anufacfufe^  jolely  in  tK.^ 


v^ 


cniNiTEg|r^A? 


INTERNATIONAL 


LIMITED 


13  PARK  ROW^  ^ 

MANCnE5^0.5TomCHlCA^°^t>E«Vffi^ANpAKOjCo/.[oNI>on,N5<'UTflAMERI(A^ 


WILLARO  LCANDEE,!  Q  flamW. 

ft-  punAMT  CheeverJ  " '    "       J 
r  C^2EN0VE JoriE3,^g„j^f|.  „-(  jjc|oriej. 
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THE  BUTLER  HARD  RUBBER  CO., 


-  POSSESS  SUPERIOR  ADVASfTASES  IIV  THE  UANUFACTUBE  OF 


Especially  in  articles  adapted  to  electrical  industries,  having  obtained  the  sole  rigltt  to  manufacture  BARD 
Sl/BBER  under  the  valuable  Patents  granted  to  WILLIAM  KIEL. 

All  operations  of  saiving,  cutting,  turning  and  polishing  our  new  standards  of 

O  U  p  p  "^^  D  ^\  1^  A  M  Q  T 11  D  I  Rl  ^\  can  be  performed  with  a  large  reduction  in  the  -wear  and  tear  of  tools,  and  considerable  saving  of  labor. 
*^  "^  ^  "^  ^  i  '^  ^^  *^  ^*  B™  "^  ■  **  *^  ■  ■■  ^i^  Our  new  standards  are  of  a  richer  black  throughout,  not  subject  to  change  in  color,  are  tougher  and 
more  flexible,  Q«/  ilot  become  brittle  with  age,  and  have  been  tested  and  approved  by  the  leading  electrical  companies  of  the  United  States.  In  addition  to  these  ad- 
vantages, "we  tiiBo  offer  advantages  in  prices. 

KIEL'S  PATENT  HARD  RUBBER  CELLS  FOR  STORAGE  AND  PRIMARY  BATTERIES 

i!4till   remain   the  most  satisfactory  and    cheapest  in   the  market,  nnequaled    for    strength,   durability,  insnlation  and    resistance    to   acids. 

HARD  RUBBER  GOODS  OF  EVERY  DESCRIPTION  MANUFACTURED. 

Correspondence  solicited  from  all  manufacturers  and  dealers  in  electrical  machinery  and  supplies. 

FOR  SAIrE  B'T  THE  CBNTRAI'EI^ECTBIC  CO.,  CHICAGO. 


Our  Catalogue  of  Hotel  Annunciators,  Bells,  Pushes,  and 
other  house  goods  for  1891  is  now  ready  for  distribution.  We 
shall  take  pleasure  in  mailing  a  copy  of  it  to  all  dealers  in 
Electrical  Supplies,  upon  receipt  of  business  card  giving  address. 

WESTERN  ELECTRIC  COMPANY, 

CHICAGO  and  NEW  YORK. 


00 


A 


S> 


J 


iniiissinii 


^'lifPf 


CABLES  OF  ALL  KINDS 

UNDERGROUND  CONDUCTORS. 

LEAD  COVERED  TELEPHONE  CABLES. 

WEATHERPROOF  AND  UNDERWRITERS'  LINE  WIRE. 

COPPER  AND  BRONZE  TROLLEY  WIRE. 

MAGNET  WIRE. 


MANUFACTURED  BY 


JOHN  A.  ROEBLING  S  SONS  CO., 

T^nESI^TOKT,    INT-    J- 
AVarehouse,  171  and  173  Lake  St.,  Chicago,  111. 
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TRADE  MARK. 


Okonite  and  Candee 
Okonite  and  Manson 


(FACSIMILE)  W.  U.   TELEGEAM. 

To   SOUTHERN  ELECTRICAL  SUPPLY    CO. 

823-  Locust    St.-    St.    Louis,    Mo. 
Ship   by   express   nine    thousand    feet    two   naught 
Okonite   feeder    wire   at  onee. 

Dallas    Cons.    Trac.    R'y   Co. 
LARGE  STOCK  OF  ELECTRIC  LIGHT  SUPPLIES. Big"  Prompt  Shipments. 


to  USETHE  BESTDEVICESfor 
OILING  YOUR    MACHINERY. 

POlVEXiIi'S 

PATENT  SIGNAL  OILERS 

are  the  Best  for  Dynamos  &  HighClass  Engines 

READ  WHAT  USERS  SAY  OF  THEM  !     '~  " 

"  Your  Cups  arrived  yesterday,  and  must  say  they  are  Perfeetion." 

"  \Te  have  adopted  3"our  Ctip  and  use  it  on  all  Engines  now  being  built  for  uk," 

"The  Signal  Oiler  is  just  what  I  have  been  looking  for." 

"They  are  the  best  we  have  ever  seen." 


We  send  these  out  with  the  guarantee  th; 
at  our  expense.     Address 


I  if  not  satisfactory  you  can  return 


THE  WM.  POWELL  CO.,  CINCINNATI,  O. 


^OJffB  gyj^j  SHUUTZ 


0f 


o\  %^..^k^ 


I^HULTZ  Belting  Coa 


(jll*^nORONROOORHINGE  OLD  STYLE 

y    LEATHER  LINKAfQ  IRON  ROD  BELT 

AtlO  R0PETRAN5KI5SION  SUPERSEDED 


YOUR  POWER. 
YOUR  BELTS. 
YOUR  MONEY. 

BY  COVERING  YOUfl  PULLEVS  WITH 

5HULTZ  PATENT 

LEATHER  PULLEV  COVERING 


^-^Mijaeturers  op 


3  Olp      , 
JELTlriC 

TANrJElD  01 
SURFACES  ONLY 
INTERIOR  IS 
RAWHIDE 

TKE  ONLY  PEWFlCT  BlLT 

made.no  supping 
or  lost  motion 


(^WHlDEiAPElEATriER- 

■^-ANoPieKER  Leather- 

nPi-vrTTTr«.  J  1"^*  Sammer  St.,  EostOD,  Mass  ;  '^25  Pearl  St.,  New  York  City.      |     Pi     I  A|||p     Ua 
'*"-^'^^"^°- f  129  N.  Third  St.,  Philadelphia,  Pa.  ;60    W.  ilooroe  St.  Chicago.   I     01 1    LUUl0»    HlU' 


THE  TRIUMPH 


H 

E 

T 
R 
I 
U 


P 
H 


«1  1  ^ 


ECONOMY, 
SIMPLICITY, 
DURABILITY, 
SILENCE. 


15  lo  :00-HDm  POWER,    COMPOUND  ANB  VALVEIESS, 


MOST  PERFECT  REGULATION  EVER  OBTAINED 

No  Small  Parts  Requiring  Repairs. 

No  Eccentrics.     No  Stuffing  Boxes.     No  Piston 

Rods.    Internal  Friction  a  Minimum. 

All  Parts  Interchangeable. 

The  engine  is  perti-clly  balanced  and  sell  contained  ;  all  wearing  surfaces  are  ex- 
ceptionally large,  making  it  the  most  perfect  high  speed  engine  buill. 


THE  TRIUMPH  COMPOUND  ENGINE  CO., 

SOLE  BUILDERS, 

211,  213,  215  and  217  W.  2d  St.,  CINCINNATI,  O. 

FRASER  &  CHALMERS,  Agents.  Sail  Lake  City,  Utah,  Helena.  Mont.        IVBITE  FOBCATSLOGUB 

CHANDLER  S  LITTLEFIELD,  Ctliap  Aecili. 


SIOUX  CITY  CORLISS  ENGINE. 


BUILT   ET   THE 


X'.  S.  liEWIS.  St.  lonis  Agent. 


5 

SIOUX  CITY,    IOWA. 

boiEbrs 

AND 

steam  Power  Oatfite  for 
Lighting  Stations  and 
Elevators  a  specially. 

Send   for    Circular  F. 
State  business. 

CIRCULARS  FREE. 

Largest  Engine  Works 

WEST  OF  THE 

:Mi.ssissiri'i. 


YOU  WILL  OBLIGE 

Both  Advertiser  and  Publisher  by 
mentioning  the  WESTERN  ELEC- 
TRICIAN when  writing  to  advertisers 


MATERIAL    "I/V^     WORKMANSHIP" 

OF  THE.   BEST-.  ■       : 

BECK  AUTOMATIC    ENGINE. 


s: 


"^  Complete  Stea^^  Plants  a  Specialty-'^ 


For  all  uses  where  Powei  is  REqiiired.    Ovef  BODO  Running  Daily  in  Every  Pan  of  the  World 


Yeft^l;  prodnctloD  B^d  amloB,  civ«v    lEOO  eDfciiica.  AincrcK&UD|c  60.000  borso-powor, 

ATcrft^fe    aalea    i^rcAtcr    ttiB^    ALL    olhor  hJ|;b-flpc«<l    oDf^inoB. 

All  oDfriDCS  built  atrictly  to  |nLU|r«,   wltb  liitorcbiuifron.blo  parts, 

AH   enir^oB    m&dci    in    qiuuitlty  KJid    ca-n-lod   Id  ctock  for  prompt  •hlpmcat. 

B«p&lra  lntorcluui|r*a.blc  ;  soAdo  In  quaJitlty  to  |fa.ot;c.  aad  carried  Id  ntock  for  humodlato  » 

DlavtBaJed  doaerlpUTC  matter  nimiabcd  oa  appLlc^atloa  lo  ooy  a^CDt. 


.^M)liM;)ilUi1'IJilll!lilRIII.1li).- 


AUTOMATIC   AUTOMATIC   AUTOMATIC  UCO 


Dnrqaallril   fai    Hl);h    Fu< 
Dulf  «Dd    Bimplicitr 
9   Silcl   m    Stock. 
SS    lo    JOU    11.   p. 


one,   »°d   Tory 
;   Buildine- 


«^J.l:HM:M.TO:i:^ii[»I--^:JHiTTTI^ 


l„  ■4t»T.-u..v..     tanaraniUHL   ..„    t1t.>li 
l-ilTTt.   t    C        . 


<1{I>(|»I.  Ill 
I   NKI*  AUBIi.  ' 


I  nil  ailit.  ILI~  , 

llt.MMUMA.  nUITIS 
III  KtMiii.  nVMMi 
lUHIll  Ul.,  Ittl|i|.t> 
lli(tK*.rl  Ht 
Ki^lHAMUTI,  10,^ 


PIIILtVhLI 


III).  PA.    . 


^'11 1 


_.,  Jotio  It   riJk> 


.  |£Q  Unicii 


....  Wiiinarx'iiv.CIiUfra. 


LiMt.rRnu „    . 

■i,<ini  nn.  MEXICO, 


AIM  U  P*rk  I'l     M  T  .  1lani.iil  Pmri 

■  KXICOriTl,  lEXItO     1 '""^^Jf 'rt'i'^""'' I  IU)t»rlo  [tolKf  «  Co 
KINNi:tPOLIN.  11  im.^.  «10  Dwrx  Dlocb  . , .    ;  H>i.<inith><iiM.Ctiun'& 


I,  ViriNDl'UUH.I't.      ^  .  l^'*■<••(U•■ti•<•I]l<]N._Wmm(^'.uMCbu^,l■ 

,    rimTL»>rt. HiiUiO^       njiia.s  F'coisi      P«ri.^ ^  ijict  Mch  Oi 
.,  l;tl;ZAL^l;^l^uu.  uLirtiiiLt /^nki  L'b>T'mnii 

I'  <tT    tlll'lH.  BU....^.— .  nil  K   rniinlillL,,^„  U'niKn  (i»ii<«.CIlUrCl], 
Kvri  a  CO 
MLTLtUCriTT.t'TMI.  i^aflnll(l|  Mnin  Hc         V,\n^  t  Moniaii*  II*. 
vlixivrv  t.'o. 

KAN  rn*M'iRrn,r*i.    iha  aap.f'Tioni8t..,  i'»ri.p*  Lbctco 

KrillKPA)!.  IIOI,I.*^r^  .      ..  O   i  Vi.ic-oi  k  Ca 

i:rOKA:itPAi.L.'i.»ASII,.ll'rTuir.l«  t'mnlHU^.  I'dmi- *  Ui]  Mcb.Ca 

KTrtKKI.  ^.  4  IV.         ...  IMCIarroeo  Bl I'nrKP*  L«cr  Co. 

■niCRO.  HOTA  NCOTU... .......»•> &  Q  CliBiutwm. 


Afplicabom  tor  aiclutin  tgenc/  Contract)  »'ll  be  concidarcd  onlf  irom  Ihoso  nrho  cm  pnficieitl  in  ^tiam-vngmttring. 


m\i^}ii^i\M\i%m§imm^^^ 


■HHi^    PITTSBURGH.  PENNA.U.S.of  A. 
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A  MARVELOJjSlNNOVATIOH 

THE  THOMSON-HOUSTON  ELECTRIC  COMPANY 

Has  Revolutionized  the  Electrical  Equipment  of  Street  Railways. 


>  -,i^ 


The    Intermediate    Shaft,   Pinion    and 
Gear  have  been  discarded. 


The  Armature  Pinion  and  Axle  Qear 
are  now  enclosed  in  a  dust-proof 
case  filled  with  oil. 


Reducing  to  a  minimum  the  cost  for 
repairs  and  absolutely  eliminating 
the  objectionable  noises  incident  to 
all  other  systems. 


The  Armature  speed  has  been  reduced 
from  1300  to  600  revolutions  per 
minute. 


The  Railway  Motor,  as  now  construct" 
ed,  comprises  less  than  a  dozen 
parts. 


The  construction  of  the  Armature 
avoids  the  possibility  of  a  burn-out, 
except  by  malicious  carelessness, 
and  when  damaged,  can  be  readily 
repaired  by  a  novice. 


ife- 


Don't  make  a  mistake  by  contracting 
for  Railway  Equipment  before  see- 
ing or  understanding  this  marvel- 
ous machine. 


Prices  for  Repairs,  Parts  and  Supplies 
materially  reduced. 


Information ,  Prices  and  Literature  fur- 
nished on  application. 


nisOQ-Histi  Electric  Co. 


OHICAQO  OFFICE: 

148  Michigan  Avenue. 


BOSTON    OFFICE: 

620  Atlantic  Avenue. 


April  i8,  i8gt 


WESTERN     ELECTRICIAN. 


XXV 


Knapp  Electrical  Works 


PERKINS  ELECTRIC  LAMP  CO. 

Lamps  to  Fit  any  Socket.    Any  Candle  Power. 

Highest  Efficiency. 


HIGH  INSULATION  BRACKETS. 


T 


^^    *-*-J  Li^ 


THE    "WRICHT 


>J 


Overhead  Railway  Switch. 

RAILWAY   SUPPLIES 

OF  EVERY  DESCRIPTION, 


The  Diamond  "K"  Splicing  Torch. 


TORCH  I 

ppKR.Auw^ysPufcav.t.U£VCRH^MtNi\ 


GRIMSHAW  WHITE  CORE 

WIRES  *aB  CABLES- 
CHICAGO  INSULATED  WIRE  COMPANY'S 

WEATHERPROOF    WIRES. 

OUR    CATALOGUE  FOR    '91    JUST    OUT. 

54  and  56  FRANKLIN  ST.,  -   CHICAGO. 
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GENERAL  WESTERN  SELLING  AGENTS 

FOR  THE 

EDISON-LALANDE  BATTERY. 


No.  611.     Black  Walnut, 
Oak  or  Ash. 
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Electro-Motive  Force. 

IK  Veils. 

Internal  Resistance. 

.5  Ohms. 


AM  C  TF  PEK 

TYPE  A.    15  Ampere-hour,  Small  Telephone  Model. 

TYPE  C.    50  Ampere-hour,  Telephone  and  Annunciator  Model. 
TYPE  E.     150  Ampere-hour,  Small  Telegraph  Model. 
TYPE  C.    300  Ampere-hour,  W.  U.  Telegraph  Model. 
TYPE  K.    30O  Ampere-hour,  Phonograph  Model. 
TYPE  M.    600  Ampere-hour,  Motor  Model. 
TYPE  P.    60O  Ampere-hour,  Elect.  Lighting  Model. 
TYPE  T.     900  Ampere-hour,  Elect.  Lighting  Model. 
TYPE  F.     ISO  Ampere-hour,  Cautery  Model. 


Our    Right- Hand 

Specialty    is    the 

Famous 

AJAX 

DRY  BATTERY 

For  Electric 
Bells. 


Our  leading 
Liquid  Battery  for 
all   Open    Circuit 

Work  is  the 


No.  641.     Iron  Box. 


THE  CARDINAL  VIRTUES 

IN  FAVOR  OF  THESE  BATTERIES  ARE: 

l8f.    High  and  constant  E.  M.  F. 

2d.    No   chemical  action   and  consequent  loss   of  material  while 
the  cell  is  idle.    (Less  than  i  of  1  per  cent,) 

.3(1.    Extremely  low  internal  resistance  (.025  of  an  ohm.) 

4t/i,.    Cheap  materials  easily  obtained. 

Sth.    No  attention  or  inspection  required  until   all  the  energy  of 
its  elements  is  exhausted. 

0th.    Convenience   of  form   and   freedom  from    noxious    fumes   or 
chemical  deposits. 

7th.    No  other  battery  so  nearly  fills  all  the   above   conditions  as 
the  EDISON-LALANDE. 

Sth.    The    EDISON-LALANDE    is   made   in  9  difiFerent  types,  each 
one  of  which  is  especially  designed  for  the  kind  of  work  named. 


No.  671.     Diamond  Carhon  Battery. 
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DOUBLE  CARBON  LAMPS 

Afford    the    Only    Reliable    and    Efficient    Means    for 


ALL  IHT  ELECTRIC  LIGHTl. 


All  other  devices  are  crude,  expensive,  and  unsatisfactory. 


TIE  siisi  EiECTmc  wm 

Has  established  its  broad  foundation  patent  for  Double  Carbon  Arc  Lamps, 
No.  219,208,  having  won  /our  distinct  infringement  suits  in  the  United 
States  Courts,  two  of  them  on  final  hearing,  the  decisions  being  rendered  by 
Judges  Gresham,  Blodgett,  Brown  and  Ricks. 

The  public  is  warned  against  the  use   of  infringing   lamps  or  any  crude 
substitute  for  the  Brush  invention. 


ARC  LIGHTING  APPARATUS, 

ELECTRIC  MOTORS  AND  GENERATORS, 

ALTERNATING  CURRENT  APPARATUS. 
INCANDESCENT  LIGHTING  MACHINES, 

CARBONS  FOR  ARC  LIGHTING, 
^ ETC,  ETC,  ETC. 

THE  BRUSH  ELECTRIC  CO., 
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FORT  WAYNE  ELECTRIC  CO., 


MAKIJFACTUREKS    OF    THE 


Slattery  Induction  and  Wood  Arc  Systom 

— OIE^  ■ 

THE  MOST  PERFECT  OF  ANY. 

For  references  as  to  the  merits  of  these  systems,  inquire  of  the  local  companJes,  the  operators,  or  the  customers  in 
the  large  cities  of  this  country  where  these  systems  are  now  heing  used  a]m.0Bt  exclusively  after  other  systems  have  been 
tried  and  thrown  out — Philadelphia,  New  Orleans,  Cincinnati,  St.  Louis,  Kansas  City,  liouisville,  Betroit,  etc. 

WE    MAKE   ALL   STANDARD   SIZES   OF 

INCANDESCENT  LAMPS  FOR  THE  ALTERNATING  SYSTEM, 

Also  Arc  Laips  of  Standard  Sizes,  2,000  c.  p.,  1,200  c.  p.  and  800  c.  p. 

Main  Office  and  Factory,   FORT  WA7NE,  ZITD. 


^Xl-.^Zia'OZX    OX^IEiXOEIS: 


NEW  YORK 1  15  Broadway. 

CHICAGO 185  Dearborn  Street. 

PHILADELPHIA 907  Filbert  Street. 

DALLAS,  TEXAS McLeod  Building. 


PITTSBURGH,  PA 533  Wood  Street. 

SAN  FRANCISCO 35  New  Montgomery  Street. 

TORONTO,  CANADA                            138  K  ing  Street,  W. 
BUFFALO 228  Mearl  Street. 


THE  SCHUYLER 


-SYSTEiiyn    OIF- 


ARC  LIGHTING 


CONTAINS  THE  FOLLOWING  IMPORTANT  FEATURES. 


Instantaneous  and  Automatic  Regulation. 
Self-Lubricating  Boxes- 
Ventilated  Armature,  proof  against  a  burn-out. 


A  Pure  White  Steady  Light. 

MSCHUYLER  ELECTRIC  CO., 

MIDDLETOWN,  CONN. 


BAXTER 

UlLWir  MOTOIS, 

"  SLOW  SPEED. 

NO  INTERMEDIATE  GEARING. 
Gears  Run  in  Oil. 


EXAMINE  INTO  THE  MERITS  OF  THESE  MOTORS 

IF  A  REDUCTION  IN  REPAIRS  IS    . 
WORTHY  OF  CONSIDERATION. 


COMPLETE  rp,:  EQUIPMENTS. 


''s??ED  STATIONARY  MOTORS 


For  ARC  and     - 
Incandescont  Circuits. 


..^o*n^^^O-  BALTIMORE,  MD. 


m  mm 


$3  per  Annum. 


EVERY  SATURDAY. 


lO  cents  per  Copy. 
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In  all  Sizes,  for  any  Potential,    ' 

Single,  Double  and  Treble  Pole.  ;. 

SIMPLE,  CHEAP,  INDESTRUCTIBLE.  • 

COEEESPONDENCE    SOLICITED. 

C.  S.  VAN  NUIS, 

74  Cortiandt  Street,  New  York. 


ELECTRICITY  IS  LIFE. 

At  least  it  furnishes  a  livelihood  to  those 

Who  Know  a  Good  Thing,  and 

They  Are  the  Buyers  of  Our 

GELBBRATBD  IMLATeO  WU  AND  CABLK 


The  Standard  Undergrouiid  Gadle  Co.,'';:;"."ru: 


CHICA«lO. 


FITTSBURSH. 


STEW  XOBK. 


THE  HOLTZER-CABOT  ELECTRIC  CO., 

MANTTi'ACTURERS  OP  AND  DEALERS  IN  ' 

EVERYTHING   ELEOTRIOAL 

SEND  FOB  !S56-FA6B  CATAI.OeiJE, 

111  Aroli  Street,  BOSTON,  MASS. 

ivfoiji  iPFuriFX-'i  GLOWER  &  HARRIS,  Dallas,  Texas. 

orcoi/it  /lucnt/co.  ^  p^^  Skilers  Elbctrioal  Works,  San  Francisco,  CaL 

A  fall  line  of  oor  manufactnre  can  be  found  at  onr  Agenclee. 


THE  BEST! 

$30.^ 


Knttall  TroUc.v.    Patents  Pending. 


COJIPAXV, 

50  Broadway, 


ENCINEERJNC 

EQUIPMENT  COMPANY 

From  temporary  offices,  78  Cortiandt  St.,  N.  Y. 
City,  about  May  let, 

To  the  "CENTRAL  BUILDING," 

143  Liberty  St.,  N.  Y.  City. 


^^Stock  room  for  tfie  Underwood  Mfg.  Co. 
belts  conilnned  at?.J  Cortiandt  Street. 


S:"5i"/R'S^' c'ifE^E^vpE^.i.  h-ines.  Manager. 

Tbe 
International 


F.  CAZENOVE  JON'ES, 

Manager  of  Fiictories. 


OKONITE  COMPANY, 


i-ON'^: 


LIMITED, 


rs  Park  Row,  New  York. 

INSULATED 

WIRES  4L0CABLES, 

For  Aerial.  Submarine  and  llndei-ground  Use. 

Candee  Aerial  Wires. 
r trade: MAR K^^^^H     .  Manson  Protecting  Tape. 

Okonite  Waterproof  Tape. 

K„^H^V"I'',*n'     t;'ii''nso.    Bo»<oii      Phila.l.-Ipliin.     Miii.i,n|.oIi».    <  iii.iiii.ati. 
KaDsaM  City.  Omahiu  l.oiiiHville.  St.  I.oiiin.  S;in    Fruii(-i,.i-.i. 


Insulated  Wires  and  Cables. 

Tbe  Acknowledced  IStnndarfl  for  dnrable  and  lilfch  In- 
nnlatlon.  Its  merits  proved  by  a  record  of  over  quarter 
of  a  centnary.    Adapted  to  all  electrical  pariiOHea. 

CELEBRATED  KERITE  TAPE  FOR  INSULATING  JOINTS, 


I'on 


TIB  ElBClrlcel  Siiily  Co.'s 


ADVERTISEMENT 


See  Page  XXVI. 


Electric  Light  and  Power.  ALL  SIZES  Aerial  Use. 

Telegraph  and  Telephone,  lonrt  Fnpnuprt  Wirtxi         Subterranean  Use, 

Railway  and  all  other  Leaa  cncaaea  wires.        submarine  U»o. 
Branches  ol  Signaling,  Concealed  Wiring  ^n  all  Locations. 

GEORGE  B.  PRESGOTT,  Jr.,  6en.  Agt.,  16  Oey  St.,  New  York. 

■\Ve8tcrn  Ulectric  Co.,  Chicnco,  III..  Sole  AgeiUa  for  the  West. 


ALEXANDER,  BARNEY  ^  CHAPIN, 

20   CORTLANOT   ST.,    NEW   YORK. 


GENERAL  ELECTRICAL  SUPPLIES. 


THE  MOST 
POPULAR  LAMP 
IN  THE  MARKET,  . 

"a.b!c. 


"Tl 

■^■R         WRITE  US 

iif 

1               FOR 

fi 

-^"'-^'^            PRICES 

1 

— Wi  OF   ALL   GOODS. 

7HX:     ''CHAiaPION"     BJlLTT'ZSRT. 

Price,  with  Rod  Zinc,  $1.15  per  Cell,  with  Corrugated  Zinc,  $1.35  per  Cell. 


Complete  Oil  of  CliaiD|iloii 
Ratlery, 


Carimn  RcHnrvnlr  nnil  Covt-r 
of  Chuiniiliin  Jtiillrry, 


CorruKiited  Zinc  of  Chutnplou  - 
Ituttory. 


TheE.S.6REELEY&C0. 

5  AND  7  DEY  STRKET,  NEW  YORK. 

Manulactureri,  Importers  and  Dealers  In 

Electrical  Supplies 

OF  ALL  DESCRIPTION. 

Telegraph,  Telephone,  Electric  Iiight  and 

Power    Appliances,   Construction 

Tools  and  Line  Material. 


standard 
Electrical  Measurement 
apparatus. 
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NOTE  THE  CONTRAST!! 

INCANDESCENT   LIGHTS 

In  Central  Stations  July  1st,  1890. 


THOMSON-HOUSTON  SYSTEM. 


8,355 
4,100 
3,100 

15.555 


MONTANA, 

NORTH  DAKOTA, 

NORTH  CAROLINA 


I 


TOTAL 


} 


iEPgate  of  All  Other  Systens. 

145 

375 

1,183 

1703 


NINE    TIMES  ^^  ^^.ny  of  the  Thomson-Houston  System  as  of 


ALL   OTHERS    COMBINED. 


The  figures  referring  to  "total  of  aU 
Byatems,"   taken  from  table  published  in 
August  number  of  "Electrical  Industries," 
for  year  1890,  are  of  undisputed  accuracy. 

Total  of  all 
systems. 

Thomson-Houston  System. 

Number. 

Percentage  to  total  of  all 
systems. 

Montana,     -     -     -     - 
North  Dakota,  -      -      - 
North  Carolina, 

8,500 

4,475 
4,283 

8,355 
4,100 
3, 1 00 

98  ,o  per  cent. 

"911  per  cent. 

72, ^o  per  cent. 

THOMSON-HOOSTON  ELECTRIC  CO., 


620  Atlantic  Avenue,  Boston,  Mass. 

Wall  and  liloyd  Streets,  Atlanta,  Qa. 

116  Broadway,  New  York  City. 

16  First  Street,  San  Francisco,  Gal. 

8S1  New  Tork  Life  Building,  Kansas  City,  Mo. 


148  Michigan  Avenue,  Chicago,  111. 
406  Sibley  Street,  St.  Paul,  Minn. 
216  West  Fourth  Street,  Cincinnati,  O. 
1110  Noble  Street,  Philadelphia,  Pa, 
1333  F  Street,  Washington,  D.  C. 
116  North  3d  Street,  St.  Louis,  Mo. 
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rioltJier-  Cfthot  Electric  Co. 

Knapp  Electrlcftl  Works. 

I'artrfck  *.  Carter  Co. 

Standard  Electrical  Worki!, 

Stanley  £  Hall. 

Star  Electrix  Co. 

Western  Blectrlc  Co, 


Beltine. 

EvanB  Friction  Cone  Co. 
Iieson,  Chaa.  L. 
CN.  Y.  BeltintrA  Packing  Co. 

BPage  Belting  Co. 
Schieren  &  Co.,  Chas.  A. 

SholU  Belting  Co. 
Boiiers. 

Abendroth  &  Root  Mfg.  Co. 

Pond  Engineering  Co. 
Books,  I<:lectric«l. 

Electrician  Publlahing  Co. 
Braider  ^poolers. 

Payne  A  Co,,  Geo.  W. 
JSnrelar  Alarms. 

Central  Electric  Co. 

Electrical  Supply  Co.,  The. 

Empire  City  Electric  Co. 

Fletcher  Jt  Fletcher  Electric  Co. 

Great  Western  Electric  Supply  Co. 

Greeley  &  Co. .The  E.  S. 

HoltBBF-Cabot  Electric  Co, 

Knapp  Electrical  Worka, 

Monitor  Electric  Co. 

Ofltrander&Co.,  W.  R. 

Partrick  &  Carter  Co. 

Southern  Electrical  Supply  Co. 

Standard  Electrical  Works. 
Cables. 

(See  Wire  Ineulated.) 
Cable.  Slectrlr.  (See  Wire  Insu- 

latedj,  Copper,  IS4heet  and  Bar. 

Roebling's  Bone  Co.,  John  A. 

Standard  Underground  Cable  Co. 

Western  Electric  Co. 
Carbons,  Points  and  Plates. 

Brush  Electric  Co. 

Central  Electric  Co 

Electrical  Supply  Co  ,  The. 

Empire  City  Electric  Co. 

Globe  Carbon  Co. 

Knapp  Electrical  Worka. 

National  Carbon  Co. 

Western  Electric  Co. 

Cars»  £lectrlo  Ballway. 

Stephenson  Co.,  John. 
CIntches.  Friction. 

Hill  Clutch  Works. 
Construction  and  Repairs. 

Bain  Electric  Mfg.  Co. 

Electric  Construction  &  Supply  Co. 

Electrical  Construction  Co.,  The 

Chicago  Electric  Mfg.  Co. 

Knapp  Electrical  Works. 

McLaughlin,  Jas. 

Shawhan  Machine  Works. 

Temple,  J.  C. 

Western  Electric  Co. 

Wilson,  Rebenstock  &  Co. 
Contractors,  Electric   lii^ht, 

Enelne  Plants  and  £lectric 

Ballw^ays. 

Brush  Electric  Co. 

Chicago  Electric  Mfg.  Co. 

Edison  General  Electric  Co. 

Engineering  Equipment  Co. 

Hutton,  Henry. 

McLaughlin,  Jae. 

Peareen  &  Co.,  W.  B. 

Pond  Entdneering  Co. 

Temple,  J.  C. 

Thomaon-HouBton  Electric  Co. 

United  Statee  Electric  Lighting  Co. 

WestingbouBe  Electric  &  Mfg.  Co. 

Western  Electric  Co. 

Woodbridge  &  Turner  Bng.  Co. 
Copper  Wires  and  Tapes. 

American  Electrical  Works. 

Central  ElectrlcCo. 

Chicago  Insulated  Wire  Co. 

Edison  General  Electric  Co. 

Electriral  Supply  Co.,  The. 

Great  Western  Electric  Supply  Co. 

Holmes,  Booth  &  Haydens. 

International  Okonite  Co.,  The. 

Knapp  Electrical  Works. 

Monitor  Electric  Co, 

RoehliDg'e   Sons  Co^  Jno.  A. 

Standard  Electrical  Works. 

Standard  Uuderground  Cable  Co. 

Western  Electric  Co. 
Cross-Arms. 

Central  ElectrlcCo. 

Electrical  Supply  Co.,  The. 

(Jreat  Western  Electric  Supply  Co. 

Holmes,  C.  H. 

Monitor  Electric  Ck>. 

Southern  Electrical  Supply  Co. 

St.  Louis  Electrical  Supply  Co. 

Western  ElectrlcCo. 
Cnt-ontH  and  Hwitchcs. 

Alexander,  Barney  &  Chapln. 

AutomaHc  Switch  Co. 

Central  Electric  Co. 

Electrical  Supply  Co.,  The. 

Empire  City  Electric  Co. 

Fletcher  &  Fletcher  Electric  Co. 

Great  Western  Electric  Supply  Co. 

Greeley  &  Co.,  The  E.  8. 

Holtzer-Cabot  Electric  Co. 

Palste,  H.T. 

Partrick  &  Carter  Co. 

St.  Louis  Electrical  Supply  Co. 

Southern  Electrical  Supply  Co. 

Star  Electrix  Co. 

Union  Hardware  Co. 

Van  Nulfl,  C.  S. 

Western  Electric  Co. 
Bynamos. 

Brush  Electric  Co. 

Bain  Electric  Mfg.  Co. 

Colburn  &  Co.,  I.  W. 

l-ljstnn  ElectrlcCo, 

Fort  Wayne  Electric  Co. 

Hawkeye  Electric  Manufacturing  Co. 

Howard  &  Co.,  Hlrani  M. 

Heisler  Electric  Light  Co. 

LItth'  .t  Co.,  F.  P. 

National  Electric  Manufacturing  Co. 

Palmer  Bros. 

Schuyler  Electric  Co. 

Shawhan  Machlnii  Works. 

Thomson-Houston  ElectrlcCo. 

I'nited  Statoe  El<-clrlc  Lighting  Co. 

Western  Electric  Co. 

Westinghoiino  Electric  &  Mfg.  Co. 
Electrical  Innttraments. 

Central  Electric  Co. 

ElectriciilSap|)lvCo.,  The. 

Great  Western  Electric  Supply  Co. 

Greeley  &  Co.,  The  E.  8, 

Partrick  &  Carter  Co. 

Quden  &Co. 

Star  Electrix  Co. 

Western  Electric  Co. 

>Venr4>n  RiMct'.rlcal  Instrument  Oo. 
KIcctrlrnI  Mpeclaltlcs. 

Cutler,  Geo. 

Hlpwoll  Mfg.  Co.,  H.  H. 

Northweatern  Elect.  Specialty  Co. 

Turner  Brass  Works. 


Blectric  Railirars. 

Detroit  Electrical  Worka. 
Edison  General  Electric  Co. 
Thomson-Houaton  Electric  Co. 
Westinghouse  Electric  &  Mfg.  Co. 
Woodbridge  &  Turner  Eng.  Co. 

Electroliers    and    Combina- 
tion Fixtures. 

Bageot,  E. 

Electrical  Supply  Co.,  The. 
Great  Western  Electric  Supply  Co. 
Sawyer-Man  ElectrlcCo. 
Thomaon-HouBton  Electric  Co. 

Electro-Platine  Slachines. 

Brush  Electric  Co. 

Colburn  &  Co.,  I.  W. 

Edison  General  Electric  Co. 

Thomeon-Houaton  Electric  Co. 
£ngines,  Steam. 

Ball  Engine  Co. 

Engineering  Equipment  Co. 

Pearaon  &  Co.,  W.  B. 

Pond  Eneineering  Co. 

Sioux  City  Engine  Works. 

Stearns  Mfg.  Co. 

Taylor  Manufactaring  Co. 

Triumph  Compound  Engine  Co. 

Westinghouse  Machine  Co. 
Snerravers. 

Biaun  Illustrating  Co. 
Fire  Alarms. 

Electrical  Supply  Co.,  The. 

Knapp  Electrical  Works. 

Partrlcfi  &  Carter  Co. 

Western  Electric  Co. 
Friction  Cones. 

Evans  Friction  Cone  Co. 
eas  liiehting:,  Rlectrlc. 

Cleverly  Electrical  Works. 

Electrical  Supply  Co..  The. 

Knapp  Electrical  Works. 

Partrick  &  Carter  Co. 

Western  Electric  Co. 

Wollensak,  J.  F. 
Qenerai  Klectrical  Supplies. 

Alexander,  Barney  &  Chapln. 

American  Electrical  Works. 

Automatic  Switch  Co. 

Broeh  Electric  Co. 

Central  Electric  Co. 

Chicago  Electric  Mfg.  Co. 

Cleverly  Electrical  Worka. 

Edison  General  Electric  Co. 

Electric  Construction  &  Supply  Co. 

Electrical  Supply  Co.,  The. 

Empire  City  Electric  Co. 

Fletcher  &  Fletcher  Electric  Co. 

Great  Western  Electric  Supply  Co. 

Greeley  &  Co . ,  The  E .  S. 

Holmes,  Booth&  Haydens. 

Holtzer-Cabot  Electric  Co. 

International  Okonite  Co.,  The. 

Knapp  Electrical  Works. 

Lennon,  J.  M. 

Monitor  Electric  Co. 

Ostrander  &  Co.,W.  R. 

Partrick  &  Carter  Co. 

Southern  Electrical  Supply  Co. 

Stanley  &  Hall. 

Star  Electrix  Co. 

St.  Louis  Electrical  Supply  Co. 

Standard  Electrical  Worse. 

Thomaon-Honston  ElectrlcCo. 

Union  Hardware  Co. 

VanNnls.C.  S. 

Western  Electric  Co. 

Wilson,  Rebenstock  &  Co. 

WoUensak.  J.  P. 
Globes  and  Electrical  Glass- 

IV  are. 

Baggot.  E. 

Great  Western  Electric  Supply  Co. 

Pboenlx  Glass  Co. 
Hard   Bubber  for  Klectrical 

Purposes. 

Batler  Hard  Rubber  Co. 
Insulators  and  insnlatinK 

naterlaln. 

Alexander,  Harney  &  Chapln. 

Batler  Hard  Rubber  Co. 

Central  Electric  Co. 

Cutter,  Geo. 

Electric  Merchandlae  Co. 

Electrical  Supply  Co.,  The. 

Empire  Citv  Ulectrlc  Co. 

Fletcher  A  Fletcher  Electric  Co, 

Great  Western  Electric  SuppIyCo. 

Interior  Coodolt  Jb  Insulation  Co. 

International  Okonite  Co.,  The. 

Kartavert  M!g.  Co. 

Knapp  Electrical  Works. 

Monlior  Electric  Co. 

Moneell  &  Co.,  Eugene. 

Partrick  &  Carter  Co. 

Southern  Electrical  Supply  Co. 

ytandard  Paint  Co. 

St.  Louie  Electrical  Supply  Co. 

Western  ElectrlcCo. 
InHDlnted  VTIres  and  Cables 

Blaenet  Wire. 

American  Electrical  Works. 

Central  Electric  Co. 

Chicago  Insuloli'd  Wire  Co. 

Day's  ttcrlto  Ineulatloo. 

Eastern  Electric  Cable  Co. 

Bdlson  General  Blectrlc  Co. 

Electrical  Supply  Co.,    The. 

Great  Western  Electric  Supply  Co. 

Holmes,  Booth  &  Haydens. 

Interior  Conduit  A  Insulation  Co. 

Intt^rnational  Okoulto  Co.,  The. 

India  Rubber  &  Gutta  Percha  Ineu- 
latin  gCo. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Partrick* Carter  Co. 

Southern  Electrical  Supply  Co. 

St.  Louie  Electrical  Supply  Co. 

Standard  Electrical  Works. 

Standard  Underground  Cable  Co. 

Western  Electric  Co. 
InHiiraiico. 

Electric  Miitoal  Tueurauce  Co. 
Journal  lleortnjcH. 

Turner  Braws  Worka. 
I^ampH,  Incandescent. 

Alexander,  Barnoy  &  Chapln. 

Bernstein  Electric  Co. 

Brush  Electric  Co. 

Buckeye  Electric  Co. 

Central  Rlectrlc  Co. 

Edison  General  Electric  Co. 

Electrical  Supply  Co.,  The. 

Empire  City  Electric  Co. 

Great  Western  Rlectrlc  Supply  Co. 

Greeley  &Co.,ThoE.  8. 

Heisler  Electric  Light  Co. 

Knapp  Electrical  Works. 

Lennon.  .1.  M. 

llonllor  IBlectrie  Oo. 


lianips.    Incandescent— Con t. 

Mawver-Man  Electric  Co. 

Southern  Electrical  Supply  Co. 
SL  Louis  Electrical  SupplyCo. 
Sunbeam  Incandescent  Lamp  Co. 
Thomson-Houaton  Electric  Co, 
Weetem  ElectrlcCo. 
Sfaffuet  Wire. 
(See  Insulated  Wire.) 

STedical  Batteries. 

Fletcher  &  Fletcher  Electric  Co. 
Partrick  &  Carter  Co. 
Mica. 
Munsell  &  Co.,  Eugene. 

Mininfi:  Apparatus,  Blectrlc. 

Bain  Electric  Mfg.  Co. 

Edison  General  Electric  Co. 

Thomson-Houston  Electric  Co. 

Westinghouse  Electric  &  Mfg.  Co. 
notors. 

Bain  Electric  Mfg.  Co. 

Brush  Electric  Co. 

Baxter  Electric  Motor  Co. 

Card  Electric  Motor  &  Dynamo  Co. 

Crocker- Wheeler  Electric  Motor  Co 

C.  &  C.  Electric  Motor  Co. 

Detroit  Electrical  Works. 

Easton  Electric  Co. 

Edison  General  Electric  Co. 

ElektroE  Manufacturing  Co. 

Hawkeye  Electric  Mfg.  Co. 

Lennon, J.  M. 

Palmer  Bros. 

Shawhan  Machine  Works. 

ThomsouHouBton  ElectrlcCo. 

U.  8.  Electric  Lighting  Co. 

Westinghouse  Electric  &  Mfg.  Co, 
Oils. 

Tauaelg.  S. 

Oil  Cups  and  Brass  Cloods. 

Powell  Co.,  Wm. 

Pacfcins- 

N.  Y.  Belting  &  Packing  Co. 

Pins  and  Brackets. 

Central  Electric  Co. 

Electrical  Supply  Co.,  The. 

Great  Western  Electric  Supplv  Co 

Holmes,  C.H. 

Standard  Electrical  Worka. 

Southern  Electrical  Supply  Co. 

St.  Louis  Electrical  Supply  Co 

Western  Electric  Co. 
Poles. 

Brownlee  &  Co, 

Central  Electrlo  Co. 

Electrical  Supply   Co.,  The. 

Great  Western  Electric  Supply  Co 

HoTmes.C.H.  *^*^ ' 

Mlllikeu  Bros. 

Wisconsin  Bridge  &  Iron  Co. 
Publishers.  Klectrical. 

Electrician  PubllshlUE  Co. 
Pusli  Buttons. 

Central  Electric  Co. 

Cutter,  Geo. 

Electrical  Supply  Co.,  The. 

Fletcher  &  Fletcher  Electric  Co. 

Great  Western  Electric  SupplyCo 

Knapp  Electrical  Works. 

Northweetern  Elect.  Specialty  Co 

Partrick  &  Carter  Co. 

Standard  Electrical  Works. 

Union  Hardware  Co. 

Western  Electric  Co. 
Bailivays,  Blectrlc. 

(See  electric  railways.) 
Separators.  Hteam. 

Pond  Engineering  Co. 
Speaklns  Tabes. 

Central  ElectrlcCo. 

Electrical  Supply  Co.,  The. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Ostrander  &  Co.,  W.  R. 

Western  Electric  Co. 

WoUensak,  J.  F. 
I^peed  Indicators. 

Queen  &  Co. 
8unpiles,  Electric  Bailway. 

F-lectrir  Merchandlae  Co. 

Electric  Railway  Specialty  Co. 
Tapes,  InHnlatlnf. 

American  Electrical  Works. 

Central  Electric  Co. 

Eastern  Electric  Cable  Co. 

Edison  General  Electric  Co. 

Electrical  Supply  Co. ,  The, 

Great  Western  Electric  Supply  Co. 

India  Rubber  &  Gutta  Percha  In- 
sulating Co. 

International  Okonite  Co.,  The. 

Western  ElectrlcCo. 
Telegraph  Apparatus. 

Bunnell  &Co.,  J.  H. 

Central  Electric  Co. 

Electrical  Supply  Co.,  The. 

Empire  City  Blpctric  Co. 

Great  Western  Electric  Supply  Co. 

Greeley  &  Co.,  Tli^  E.  8. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Partrick  &  Carter  Co. 

Standard  Electrical  Works. 

Western  Electric  Co. 
Telephones,  Klectrlc. 

Standard  Electrical  Worka. 

Western  Electric  Co. 
Test  InHtrumcnts. 

Bain  Electric  Mfg.  Co. 

Central  Electric  Co. 

Electrical  Supply  Co^The, 

Greeley  A  Co.,  The  E.  S. 

Knapp  Electrical  Works. 

Queen  &  Co. 

Western  Electric  Co. 

Weston  Electrical  Instrument  Co. 
Transformers. 

Stanloy  Electric  Mfg.  Co. 
Trucks,  Klectrlc  Car. 

Detroit  El.xtrlcal  Works. 

fidlBon  General  Electric  Co. 

Stephorieon  Co.,  Jno. 

ThomBiin-Hoiieton  ElectrlcCo. 

WestlDghnnao  Electric  «&  Mfg.  Co. 
Turbine  ^Vhccls. 

Dayton  Globe  Iron  Works  Co. 

Hunt  Machine  Co.,  Rodney. 

LeITel  A  Co.,  James. 

SUlwell  A  Bterco  Mfg.  Co. 
Wire,  Bare. 

American  Electrical  Works, 

Central  Electric  Co. 

Electrical  Supply  Co.,  The. 

Holmen,  Booth  A  Haydens. 

Koapp  Electrical  Works. 

Partrick  A  Oartflr  Co. 

RoobUnff^  Rtmfl  Co.,  Jno.  A. 

Weetem  Electric  Oo, 
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THE    lVAm:OBL4.L   CARLS  OW  CO 


Cle-^ela,n.ca.,  Oiiio. 

-MANUFACTURERS  OF- 


ELECTRIC  LIGHT  CARBONS  aito  BATTERY  MATERIAL. 


Electric  Specialties. 

WB    MAKE 

Electric  Supplies  Under  Contract. 


INCANDESCENT  LAMPS. 

so  TO  110  -^roijTs. 
TO  FIT  STANDARD  SOCKETS. 


THE  BUCKEYE  ELECTRIC  CO., 

P.O.  Box  123,     CLEVELAND,  OHIO. 


WRITE  '^OR  CIRCULAR. 


CHICAGO  OFFICE,  182  Jackson  Street. 


HOI-IMES,    BOOTH    &    HiLYDEHS, 

FACIOBIES:   WAIEBBURY,   CONN. 

MANVf  ACTVBEBS    OF 

BARE  AND  insitx.atz:d  ttitirz:. 

Undermrriters'  Copper  Electric  Light  Line  Wire,  handsomely  finished,  highest  conductivity.    Copper  Magnet  Wire,  Flexible  Silk,  Cotton  and  Worsted  Cords 
for  Incandescent  Lighting.     Round  and  Flat  Copper  Bars  for  Station  Work.     Insulated  Iron  Pressure  Wire. 

PATENT     K.  K.     LINE  WIRE 

For  Electric  Light,  Electric  Railways,  Motors,  Telegraph  and  Telephone  Use. 

AGENTS  FOR  THE  WASHINGTON  CARBON  CO.,  CARBONS  FOR  ARC  LIGHTING. 

THOS.  L.  SCOVILL,  New  York  Agent, 

25  PARK  PLACE,  NEW  YORK. 


CROSBY  DRY  BATTERIES 

FOR  OPEX  CIRCUIT  WORK. 

ELECTROMOTIVE  FORCE,  1.55  VOLTS. 
C  URRENT  1  TO  15  AMPERES. 

THE  ONLY  BATTERY  SOLD  SEMI-CHARGED. 

DOES  NOT  WORK  UNTIL  WANTED. 

ONLT  A  SMALL  QUANTITY  OP  PURE  WATER  NKCBSSARY  TO  CHARGE  IT. 


NEAT. 

CLEAN, 
EFFECTIVE. 

SIMPLE, 
COMPACT, 
PORTABLE. 


RECUPERATES 
QUICKER 

AND 

OFTENER 

THAN 

ANY  OTHER. 

MADE  IN 

ALL 

SHAPES 

AND   SIZES. 


TELEPHONE  FOR  LONG  OR  SHORT  DISTANCE. 

FOR  ^BlLSriirASTB  MEDICAL  USES 

XT    HA.fil    pro    3B<pXT-A.Xj, 

For  CtrctilarB  and  Price  Llets  apply  to  Principal  0£Qce 

CROSBY  ELECTRIC  CO., 

NEW  YORK. 


87  ana  89  8oath  Fifth  Avenue,     . 


THE  SCHUYLER 


-sirsTiEJiyi:  oif- 


ARC  LIGHTING 


CONTAINS  THE  FOLLOWING  IMPORTANT  FEATURES; 


instantaneous  and  Automatic  Regulation. 

Self-Lubricating  Boxes. 

Ventilated  Armature,  proof  against  a  burn-out. 

A  Pure  White  Steady  Light. 

MSCHUYLER  ELECTRIC  CO., 

MIDDLETOWN,  CONN. 


April  25,  i8gi 
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IE  HIT  THE  NAIL 

SQUARE   ON   THE   HEAD 

WHEN  WE  REDUCED  THE  PRICE  OF  A  FIRST-CLASS  LAMP  TO 

43  CENTS. 


LieHTING  SUPPLIES. 


TOOLS  FOR  SPRING  WORK. 

A  Full  Line   in  Stock. 


OUR    IMPROVED    TREE    TRIMMER, 

PRUNING    KNIFE    AND 

SAW    COMBINED. 

Strong  and  Durable. 

HAVE  YOU   SEEN    OUR 

NEW    MAST   ARM? 


e 2. 


) 


f 
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RAILWAY  SUPPLIES. 

TROLLEY    WIRE. 

FEEDER    WIRE. 
„_    _.  IRON   POLES. 

STEEL  RAILS. 

TROLLEY    HANGERS. 

PULL-OFF   BRACKETS. 
CURVE   INSULATORS. 

RAIL    BONDS. 
CONSTRUCTION  MATERIAL. 

Estimates  for  Cars  on  Application. 


FIXTURES. 


Q,uite  a  number  of  Central  Sta- 
tions are  taking:  advantage  of  the 
inducements  we  are  offering,  and 
thereby  greatly  increasing  their 
earnings. 


Why  of   Course 
We  Can 

Give  you  anything  you  want  in  the  Elec- 
trical line. 


Because  we  have  the  largest  and  most  com- 
plete Stock  in  the  United  States. 


GREAT  WESTERN  ELECTRIC  SUPPLY  CO., 


190  &.  192  FIFTH  AVE.,  CHICAGO. 
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IW  THE  NEW  EDITION  OF  THE 

Dynamo    Tenders'  Hand-Book. 

NOW  READY.    PRICE  $1.    SEND  FOR  IT. 


ELECTRICIAN  PUBLISHING  COMPANY, 

CHICAGO. 


iHi  EASTON  ELECTRIC  CO., 

MANUFACTURERS  OF 

The  Claus-Easton  Dynamo- 

IMPROVED  "CONTINENTAL"  MACHINE. 

For  Electric  Lighting,  Power  and  Electro  Deposition. 

WE  CLAIM  THE  FOLLOWING  ADVANTAGES: 

No  External  Magnetism. — Perfect  Regulation. — No 
Sparking  at  Brushes. —  Self-Oiling  Bearings.  —  95  Per 
Cent.  Efficiency. — Solid  Construction  in  One  Casting. — 
Self-Centering  Bearings. — Mechanical  Perfection. 


These  Mines  are  Built  in' all  Sises,  md  for  all  Voltages. 

Special  discounts  to  Contracting  Engineers. 


For  Prices  and  Catalogrue,  addi'ess 


See  Cut  in  Issue  of  May  2.        _^ 


THE  EASTON  ELECTRIC  CO., 

AMrich  Gonrt,  46  Broadway,  New  YorL 


a 


WARD"  ARC  LAMPS 

FOR    DIRECT   CURRENT    INCANDESCENT   CIRCUITS. 


in  use  on  central  station  of  Edison  Electric  Illumi- 
nating Co.,  Brooklyn,  N.  Y. 

of  these  lamps  are  used  in  lighting  the  train  sheds  at 
the  Grand  Central  Station,  New  York  City. 

THOUSANDS  IN  USE  ALL  OVER  THE  COUNTRY. 


SATISFACTION    GUARANTEED. 


In  Corresponding  Please  State  Voltafi:e  and  System. 


IMMEDIATE   SHIPMENT    GUARANTEED. 


These  lamps  run  two  in  series  on   circuits   of    100   to    120   volts,  and  are  wound  to  pass 

6Jg,  8  or  10  amperes,  as  desired. 

The  Electric  Coa!!tnictlo&  d  Supply  Co., 


Established  18  81. 


18  Cortlandt  Street,  NEW  YORK  CITY. 


April  25.  1891 


1VESTERN     ELECTRICIAN. 


ALEXANDER,  BARNEY  &  CHAPIN 

TELEPHONE  BUILDING,  20  Cortlandt  St.,  NEW  YORK. 


VOLTMETERS. 


A.B.C. 


AMMETERS. 


ELECTRICAL  SUPPLIES 


ARC  AND 

INCANDESCENT 

LAMPS. 


THE  MILLIKEN  PATENT 

ELECTRIC  RAILWAY  POLE. 


-MANUFACTURED   BY- 


VHIImJmI^TIN  BROS., 


No.  55  LIBERTY  STKEBT, 
NEW  YORK. 


No.  69  DEABBOBN  STREET, 

CHICAGO. 


standard  Side,  Center  and  "Pnll-OflT'  Poles.  Special  Attention 

Given  to  Insulation.    Special  Poles  of  any  Required 

liength,  or  to  Stand  any  Strain  made  to  Order. 

idopted  by  all  tbe  Leading  Roads  and  Recommended  by  tlie  Best  Engineers. 

Id.  nse  In  the  followlnc  cities:    BTEWABK,  BUFFALO,  JEBBEf  CITY 
PATEBSOX,  TBOY,  PITTSBCBOH,  HAHILTOSI,  C,  ETC. 

Over  6,000  Ordered  in  tiie  Last  3  Montlis, 
ORDERS  FOR  STANDARD  POLES  FILLED  FROM  STOCK. 

WRITE   FOR  PARTICULARS. 


It  don't  matter  whether  the  Station  is  great  or  small,  good  or  bad,  since  the  advent  of  the 

ELECTRIC  MUTUAL  INSURANCE  COMPANY 

of  BOSTON,  many  Stock  Fire  Insurance  Companies  which  had  been  charging  2I,  3^  and  4%  even, 
have  MA  GN AN/MO  {/SLY  reduced  their  rates  A  LITTLE,  and  now  their  General  Agent, 
Special  Agent  and  Local  Agent,  and  the  Broker  also  are  trying  to  get  there  first  and  tell  you  they 
'  have  reduced  the  rate."    They  are  after  their  "commission"  of  2o;^„  since  the  bars  are  let  down. 

It  is  no  use !  Why  didn't  they  do  it  before  the  Electrical  industries  were  forced  to  organize 
their  own  company— the  £Z.£C37?yC  MUTUAL? 

Our  rates  are  about  one-half  the  Stock  rate  and  we  will  be  able  to  pay  one-half  back  in  divi- 
dend, when  policies  are  renewed.  The  NE  W  ENGLAND  FACTOR  Y  MUTUALS  work  with 
us,  and  the  cost  of  insurance  in  them  is  less  than  30  cents  a  %vx>  per  annum.  The  secret  is,  they 
have  no  agents,  PAY  NO  COMMISSIONS  and  do  business  scientifically.  They  get  no  bad  risks 
because  eveiy  policyholder  is  a  member  of  the  Company  and  has  a  voice  in  its  management. 

We  have  taken  $6,000,000  on  good  Electric  Light,  Power  and  Railway  Plants  since  May  15, 
1890,  and  only  3100  loss.  We  take  insurance  on  outside  construction,  cars,  motors,  car  houses, 
also  good  Gas  Plants.  ^^^^^^^„^^^^^_ 

lam  agent  for  Companies  that  insure  Liability  of  Employers  for  injury  to  ANY  PERSON 
employe  or  others,  in  the  Station  or  outside,  from  electrical  accident  or  others.  Damage  to  profj- 
erty  or  injury  to  person  by  boiler  explosion  or  rupture.  Loss  of  income  by  stoppage  of  dynamos, 
in  consequence  of  fire.  Insurance  on  construction  machinery  and  supplies  from  time  of  shipment, 
during  transit,  and  until  installation  is  accepted.    Apply  direct.  WE  DON'T  HAVE  AGENTS. 


STEPHEN  E.  BARTON,  President, 

OFFICE,  85  WATER   STREET,       -        BOSTON,  MASS. 


ELECTRIC 
RAILWAY 
SUPPLIES 


For  All  Systems. 


SEND  FOR  CATALOGUE. 


ELECTRIC    MERCHANDISE    CO., 

11  ADAMS  STREET,  CHICAGO. 

"W.  R.  MASON,  General  Manager. 


Dynamo  Regulators  and  Rheostats 

Of  all  descriptions  in  stocl(  and  manufactured  to  order  for  any  special  work. 

MOTOR    SWITCHES, 

Both  Hand  and  Automatic,  of  Superior  Design 
and  Construction. 

Entire  attention  devoted  to  the  manufacture  and  wiring  of  Rlieostats. 

AUTOMATIClWJTCH  COMPANY, 

SOLE  MANDPACTURER8  OF  THB 

Whittingham    Automatic    Switch, 

No.  8  Keyser  Building, 

BALTIMORE,    MARYLAND. 

SEND  FOR  CATALOGUE  AND  PRICE  LIST. 


BAIN  ELECTRIC  MFC.  CO., 

FOREE  BAIN,  President  and  Engineer. 
47  and  49  S.  Jefferson  Street,  CHICAGO. 


DYNAMOS    AND    MOTORS 

1-12  to  500  Horse  Power. 


Highest  Class  in  Efficiency.  Mechanical  Design,  and  General  Utility. 

Experts  in  applying  Electricity  to  New  Uses. 


SBNO  FOR  CATAI.OWUK. 
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ELECTRIC    POWER    MACHINERY, 

m  wm  ima  msL 


And  Manufacturers  of 


General  Electrical  Supplies 


This  is  the  only  motor  geared  to 
both  axles.  It  is  designed  and  built 
for  efficient  and  economical  working. 
Its  practical  operation  of  street  rail- 
ways so  far  sustains  this  claim. 


DETROIT.  MICH. 


THE  INDIA  RUBBER  &  GUTTA  PERCHA  INSULATING  CO. 

HABIRSHAW  INSULATION 


ttiilimnriiip  M'ttrk.   I'^diHOii   Rloctrie 
|ji}fli(  <>>..  KastiMi.  I*u. 


KuvaL  Coro^   JniteA 
Mtntes  S.S.     CMcagOt'- 


STANDARD 

INDIA  RUBBER 

COVERgPWIRES 


F«'cil<'r  Core. 
RrO]ul\«ay  TlH'UteT. 

Naval  Marine  India  Rtlbder 

Covered  Wire3> 
Naval    Land    India    JtubbOb 

Covereci  Wir-s. 

""■':^r""'"  PROMINENT  INSTALLATIONS, 

Adopted  by  the  Navy  Dipartmenc,  and  thur  ax emoioyi;d  on  board  the    United  States  steamships  Trentoi.  Chicago.  Boston,  Yoiktown,  Pensacola,  Phila- 
delphia, Petrel,  Atlanta,  BaltiSlQre,  Newark,  Vermont,  Charleston,  San  Francisco,  Concord.  Bennington  and  monitOi  Miantonomah. 

^OlID  AND  STRANDED  CONDUCTORS,  TAPED,  BRAIDED,  FLAMEPROOF. 

The  HabiTShaw  Insulation  fulfills  all  requirements  in  places  demanding  the 
"Best,"  and  in  that  field  finds  no  successful  competitorB. 


B''4'<mI<'i'  4  oiitliii'tur. 
<-riiiMl  <'onli-iil  llrnot. 


Feeder  Core. 


FACTORY:      CLENWOOD,   YONKERS,    N.    Y. 

OF3f<XC;£lE 

315  Madison  Ave,,  Oor.  Forty-Second  St,, 
OKNEItAI,   ItlAXAUER.  NEW  YORK  CWV. 

THE  ELECTRICAL  SUPPLY  CO.,  Western  Agents,  171  Randolph  St,  uMoago,  111. 


WM.M.HABIR$HAW,F.C.S., 


r«MMlor  i'able, 

■trooUlyii  Kdison 

I'.lrctrU-   liielit   Co. 


April  25,  1891 


westkrn   electrician. 


Central  Electric  Company, 


>i-OW/> 


General  Western  Agents, 


^LON/;. 


TBAD  E      MAR  KS 


TBADE      MABia 


OKONITE  WIRE  AMD  PRODUCTS. 

LAMPS  AND  SOCKETS. 


\ 


»5(-J 


We  are  General  Western  Agents  for  the  celebrated  PACKARD  Lamp.  After  a 
wide  experience  with  all  kinds  of  lamps,  we  conclude  that  a  poor  lamp  is  dear  at  any 
price,  while  a  good  lamp  is  cheap  at  a  fair  price.  The  Packard  lamp  has  established  its 
reputation  as  the  very  best  incandescent  lamp  made,  and  we  do  not  hesitate  to  guarantee 
it.     Made  to  fit  any  socket.     Send  us  a  trial  order. 

We  have  also  just  completed  arrangements  that  give 

us  control  of  the  best  sockets 

in  the  market.      Made  to  fit 

any  lamp.       Get  samples  of 

both    these    articles    before 

placing  your  spring  orders. 

CENTRAL  ELECTRIC  COMPANY, 

fJ6  &  118  Franklin  St.,  CHICAGO. 

Connected  by  Private  Wire  with  Postal  Telegraph-Cable  Co.'s  Systenn. 
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Edison  General  Electric  Co 


'p 


EDISON  BUILDING,  BROAD  STREET, 


New  Porcelain  Ceiling  Cut-Outs. 


Catalogue  No.  123. 


LATEST  DESIGN,  BEST  WORKMANSHIP. 


Discount  for  less  than  ISO,  4:5  per  cent. 

"  "         150  to  500,  47\       " 

•    «  "  500  2neces,  50        " 


271  cents  Each. 
261      " 
25       " 


DISCOUNTS  FOB 

LARaEB  LOTS  QUOTED 

ON  APPLICATION. 


In  force  from  April  1st,  and  subject  to  change  without  notice. 


ORDER  FROM  ANY  ELECTRICAL  SUPPLY  HOUSE  OR  NEAREST  DISTRICT  OFFICE. 


MAIN    DISTRICT  OFFICES: 


Canadian  District,  Bank  of  Commerce  Bldg.,  Toronto,  Can.  Paciflc  Coast  Dist.,  Edison  BIdg.,  IIS  Bash  St.,  San  Francisco,  Cat. 

Central  IHstrict,  Rialto  Building,  Chicago,  III.  PaciWc  STortliwest  District,  Fleischner  BIdg.,  Portland,  Ore. 

Eawtern  District,  Edison  Building,  Broa«I  St.,    New  York.  Rocky  mountain  District,  Masonic  Building,  Denver,  Colo. 

New  England  District,  26  Otis  Street.  Boston,  Mass.  Southern  District,  Oonid  Bldg.,  lO  Decatur  Street,  Atlanta,  Go.. 


April  25,  1891 
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THE  NATIONAL  TRANSFORMER  SYSTEM 


CONVERTER  EFFICIENCIES. 
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Transformer  on  Pole  Showing  National  Safety  Fuse  Box. 
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COMPLETE 


CENTRAL  STATION  EQUIPMENTS 

KOlt 

LIGHT    OR    POWER 

I>II«TBIBlITION. 


OUR  APPARATUS  IS  OF  THE 

HIGHEST    EFFICIENCY, 

MECHANICALLY  AND   ELECTRICALLY. 

WE  OrAKANTKK  ITM  OPKKATION  AN1> 

PROTECT  OUR  CUSTOMERS. 


COMPLETE 

DIRECT   CURRENT  SYSTEM 

Fon 

Lia-HTiisrcs-. 


NATIONAL  ELECTRIC  MFC.  CO.,       Eau  Claire,  Wis. 


«3,:E30. 


NEW  YORK,  N.  Y., 
BUFFALO,  N.  Y., 
CINCINNATI,  O., 
WASHINGTON,  D.  C. 
PHILADELPHIA,  PA. 


National  Electric  Mfg.  &  Const.  Co.,  50  Broadway. 

Little,  McDonald  &  Co..  141  East  Seneca  St. 

W.  N.  Gray,  1  2  Chamber  ol  Commerce. 

.      L.  N.  Cox,  16  Filth  St.,  S.  E. 

C.  M.  Blanchard,  Girard  Building. 

SAN  FRANCISCO,  CAL., 


KANSAS  CITY,  MO., 
ST.  PAUL,  MINN., 
DETROIT,  MICH., 
DENVER,  COLO., 
WINNIPEG,  MAN., 

National  Electric  DcvclopmonI  Co, 


-      Thomas  Wollo,  515  Main  St. 

Tho  Electrical  Engineering  &  Supply  Co. 

■     Commercial  Electric  Co. 

The  Mountain  Electric  Co. 

Simpson- Davis  Electrical  Construction  Co. 
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"THZS    ATTZSNTION    OF 

SUPPLY   HOUSES 

Is  invited  to  a  finely  engraved  circular  which 
/  we  have  just  issued  for  the  especial  use  of  our 
agents. 

Send  your  address  for  copies  in  quantity. 

THE  STAR  ElECTRIX  CO.,Baw.na«s>.  PHILADELPHIA. 


THE  STANDAED  OPEN  CIRCUIT  BATTEEIES  of  the  WOELD. 
THE  "CONDA  TRADE  MARK"  CELLS 


— ABE  THE— 


ONLY  GENUINE  LEGLANGHE  BATTERIES 

MADE  INTHE  UNITED  STATES,ANDARE  THE  BESFBATTERIES  MADE  IN  THE  WORLD. 


Do  not  be  imposed  upon.  Refuse  to  accept  any  cell  as  a  Genuine  Leclanch(^ 
unless  it  is  marked  with  the  trademark  "Gonda."  If  your  dealer  does  not 
have  it,  send  to  us  for  circular  and  prices. 

THE  LICLANCEE  BATTIRY  CO.,  HI  U 117 1 131st  St.,  N.  Y. 


HILL 

Clutch  Works, 

CLEVELAND,  O. 


THE  ELEMENTS  OF 


llYWAMIC  FlECTBICITY 


AND  MAGNETISM. 


A  Book  TTTQ'F   niTT  f  Price,  $2. 

For  Learners.      O  \Jt9M.    \/UXi      Postage  Free. 


ELECTRICIAN  PUBLISHING  CO., 

6  Lakeside  Building,  CHICAGO. 


EASTERN   OFFICE. 

18  Cortlandt  St.,      -      NEW  YOBK. 

EngineeriDg  Oflko:  1-16  Franklin  St., 
BOSTON. 

CHICAGO:         MINNEAI'OLI.S: 
28  So.  Coiial  St.    305  Kasota  Bulldlne. 

KANSAS  CITY: 
1221  and  122.1  Union  Avonno. 

ELECTRIC  LIGHT  PLANTS 

Ueiignod,  troclod  anJ  FurniiheJ. 

Send    for    new    Catalogue  Power 
TraDBmlBBloa  Macbinec7, 


G.  A.  HARMOUNT, 

MANAGEIt 

MONITOR  ELECTRIC  CO., 

1*3     WABASH  AVE.,  CHICAGO,  ILL. 

WHOLESALE  DEALER  IN  GENERAL 

ELEC  TRICAL  SUPPLIES. 

WKSTEItIV  AGKNT  FOK  V 

ALFRED  F.  MOORE 


liyPABLlSllEl)  IS'.'C 


ELEGTRIGAL  WIRES  AND-GABI.ES;-:: 

Klcclnc  r.iglil,  Anuimciiitor  uud  Ollii-o  Wires.     Inciimluscunt  and  Battery  Cords-   in 
fuel,  every  kind  of  Wire  Uhowii  to  lite  Klwuictil  Trade.      "      "       ' 


April  25,  i8gi 
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THE  United  States  Electric  Lighting  Co., 

(THE  WESTINGHOUSB  ELECTBIC  AND  MANUFACTURING  COMPANY,  Lessees.) 


IRC  m  INCANDESCENT  ISCUnO  ELECTIIIC  im  PLINTS. 


t 


More  than  1000  Plants  in  operation  in  Factories,  Hotels, 
Office  Buildings,  Theaters,  Etc. 


MOTORS-' GENERATORS 

Direct  Current  GENERATOES  and  MOTORS  for  all  purposes, 
1-8  H.  P.  up  to  any  po-wer  required,  and  at  any- 
required  E.  M.  F. 

Superior  in  Design  and  Wortmansliip,  and  Dneqnaled  in  Efficiency. 


Send  for  New  U,  S.  Catalogues  on  Incandescent  Lighting  and  Motors. 


GENERAL  OFFICES:  EQUITABLE  BUILDING, 


120  BROADWAY,  NEW  YORK. 


INCANDESCENT 


To  Fit  any  Socket. 


Excelling  all  others  in  Life, 
Maintenance  of  Candle- 
Power  and   Efficiency. 


THE  BEST  IS 


General  Electrical  Supplies 
of  Superior 

Designs  and  Finish. 


LAMPS 


FROM   8  c.  p.  to  150  c.  p.,  AND 
ANY    VOLTAGE. 


Even    Diffusion 

of  Light  by 

twisted  filament. 


THE  CHEAPEST, 


Send  for  our 

CATALOGUE 

of  August  1,  1890. 


'? 


510-534  West  23d  Street, 

NEW  YORK. 


620  Atlantic  Avenue, 

BOSTON,  MASS. 


217  La  Salle  Street, 

CHICAGO.  ILL. 
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GEDAR,  OCTAGONAL  PINE  AND  STEEL. 

If  you  are  in  want  of  poles  of  any  kind,  it  would  pay 
you  to  write  for  our  prices,  before  ordering. 

DETROIT, 
MICH. 


6R0WNLEE  &  CO., 


UNION  ELECTRICAL  WORKS. 

All  kinds  of  Electric  Work  done  promptly  and  In  a  enperlor  manner.  Scientific  and  Experimental 
Work,  also  Models  of  Mechanical  and  Electrical  Machinery  a  Specialty.  We  also  mannfacture 
Testing  Sets  and  all  kinds  of  Fine  Inetramenta. 

E^^Particular  attention  given  to  Winding  Electric  Light  Mactiinery. 

Tfl  TUVPUTflP  ^'  ^-  ^-  ^*^80°  s°d  George  Rebenstock  are  well  known  Electricians  and  Inven- 
lU  ill  V  LI1  lUIlUi  tore,  and  in  all  caees  will  assist  inventors  patronizing  this  firm  to  psrfect 
their  ioventlong,  making  no  charge  for  conBuItatione.    Correspondence  Boliclted. 

Ch[CAoo  Kefbrences  :  Charles  F.  Bro^m,  Patent  Attorney,  American  Electric  Fence  Co. 

OFFICE  AND  FACTORY,    Room  506  Springer  Building. 


NO  RING. 


A  SILENT  CALL  IS  A  GOOD  THING  SOMETIMES. 

STANLEY  ^  HALL, 

ELECTRICAL  HODSE  FURNISHINGS, 

32  and  34  Frankfort  St.,  NE'W  YORK  CITY. 


BELTING  MADE  BT 

CHAS.  A.  SCHIEREN  &  CO., 

New  York,  Chicago,  Boston,  Philadelphia. 

72-lnch  Double  Belt  (Second  Order)  for  Louis- 
iana Electric  Light  Co.,  New  Orleans,  La. 

Two  48-iiich  Double  Belts  for  Louisiana  Elec- 
tric Light  Co.,  New  Orleans,  La. 

One  54-incb  Three-Ply  Perforated  Electric  Belt 
for  Tacoma  Railway  &  Motor  Co.,  Tacoma, 
Wash. 

One  41-incli  Three-Ply  Blectric  Belt  (or  Citi- 
zen's Electric  iiiumlnating  Co.,  Brooitlyn, 

Two  30-lnch  Three-Ply  Perforated  Electric 
BeltBfor  Gautier  Steel  Dept.,  Johnstown, 
Pa. 


THE    WtbTON   STANDARD 

Voltmeters  and  Ammeters. 

These  instruments  are  the  most 
accurate,  reliable  and  sensitive  port- 
able instruments  ever  offered.  A 
large  variety  of  ranges  to  meet  the 
requirements  of  all  kinds  of  work. 


M  for  UMratei  Gatalope. 

ADDRESS 


WESTON  ELECTRICAL  INSTRUMENT  CO., 

114  &  116  William  Street,      Newark,  N.J. 


THE  ONLY  GOLD  MEDAL  AND  DIPLOMA 

AWABDEU  FOB  A  8Y8TKII  OV 

INTERIOR  f  UNDERGROUND  CONDUITS 

At  tie  1890  Exposition  ol  tiie  lassaclmsetts  cliaritaDle  Meclianics'  Association, 

WAS  GIVEK  THE 

Intenor  Conduit  and  Insulation  Company, 

16  and  18  BROAD  ST.,      -      -      •      NEAV  YORK. 


rCOS    S.£JLi^. 


DYNAMO. 

Almost  new.    Will  Bell  with  or  without 
lamps.     Price  low. 

Hiram  M.  Howard  &  Co.,  -     Cincinnati,  Ohio. 


8  and  16  Light  Dynamos. 
Sen'ing  Ulaeliine  and  Fan  motors. 

Complete  machines  or  parts 
and  castings,  with  instruct- 
ions for  building  College 
and  School  Demonstrating 
Dynamos.  Electro -plating 
Dynamoa.  Large  Plunge 
Batteries  for  running  Mo- 
tora.   Send  stamp  for  Catalogue. 

PALMER  BROS.,  Mianus.  Conn. 


-T3 


ma  umm  to., 

PUSH-BUTTON 


dHLiS. 


Himii 


Th»t  the  Western  Electrician  enjoys  the  distinction 
of  having  been  selected  by  one  of  the  shrewdest 
of  advertisers  as  the  medium  for  carrying  the 
largest  advertisement  ever  placed  in  an  electrical 
journal.  This  tells  its  own  story,  and  points 
its  own  moral. 


TORRINGTON,  CONN., 

AND 

95  CHAMBERS  STREET,  NEW  YORK. 


PAISTE  CHINA  SWITCHES, 

5  and  10  AMP.  CAPACITY, 


1"  o  n. 

FINE  EESIDENOE  INSTALLATIONS. 


To  see  Them  is  to  Like  Tiiem. 

Tinted  to  match  all  Wall  Papers. 

CHEAP,  ARTISTIC,  HANDSOME. 

TijOtiO  In  e'.ock  ready  to  ship,  more  on  the  water 
(reeh  f rem  Europe, 
Ask  your  supply  man  al)Out  them. 

B.  T.^ISTE, 

1201  Market  St.,  PHILADELPHIA,  Pa. 


SPEAKING  TUBES  AND  WHISTLES. 

Oral,  Electric,  Pneumatic  and  Mechanical 

ANXUNCIATORS  <^  BELLS. 

*'UI.I.  I/IIVE  ALiTVATS  IS  t^TOCK. 


W.  R.  OSTRANDER  &  CO., 


195  and  197  Fulton  St.,  New  York. 

Factory,  1461  and  1463  DeKalb  Ave.,  Brooklyn,  N.  Y. 
JS^Send  for  New  Catalogue.  Out  August  1st. 


KARTAVERT 

THE  BEST  SUBSTITUTE  FOR  HARD  RUBBER. 

A  HARD  AND  FLEXIBLE   FIBER. 

IN  SHEETS,   RODS  and  TUBING.     FOR  ALL  ELECTRICAL  PURPOSES  WHERE 
PERFECT  INSULATION  IS  DESIRED.     PATENT  INSULATING  CLEATS. 

The-  KartavGrt  «  Manufacturing  -  Co.^ 


P.&B. 


SEND  FOR  SAMPLES  OF 

ArinatQre  Varnisli,  .... 
Insnlatlng  Tapes  and  Compounds. 

THEY  COST  NOTHING. 

THE  STANDARD  PAINT  CO., 

59  Maiden  Lane,  NEW  YORE. 


EVERY    SATURDAY. 
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Fred.  E.  Degenhardt. 

Fred.  E.  Degenhardt,  who  was  chosen  chair- 
man of  the  Board  of  Managers  of  the  Chicago 
Electric  club  last  week,  is  one  of  the  most  pop- 
ular members  of  that  organization,  and  one  of 
the  most  widely  known  members  of  the  frater- 
nity. Since  the  organization  of  the  club  he 
has  been  prominently  identified  with  all  its 
work  and  has  contributed  largely  to  its  suc- 
cess. He  has  devoted  considerable  time  to  the 
club  and  has  read  several  papers  on  electrical 
subjects  before  that  organization. 

Mr.  Degenhardt  was  born  in  Chicago  m  1856 
and  receii-ed  his  early  education  at  Dyren- 
forth's  college,  which,  "before  the  fire,"  was  one 
of  the  best  known  educational  institutions  in 
the  West.  On  completing  his  educa- 
tion Mr.  Degenhardt  engaged  in  making 
surgical  instruments,  but  later  became 
interested  in  electrical  work.  He  was 
appointed  superintendent  of  the  North- 
western Electric  Light  company,  Chi- 
cago, and  later  was  made  general  man- 
ager. He  was  identified  with  this  com- 
pany for  six  and  a  half  years  and  then 
resigned  to  take  a  position  with  the 
Western  Electric  company,  Chicago,  as 
contracting  agent.  Six  years  ago  the 
Standard  Underground  Cable  company 
of  Pittsburg  offered  Mr.  Degenhardt 
the  position  of  western  manager  with 
headquarters  in  Chicago.  He  is  still 
representing  that  corporation  and 
covers  everything  west  of  the  Allegheny 
mountains.  He  has  been  successful  in 
all  his  undertakings.  His  efforts  have 
not  been  confined  to  the  commercial 
side  of  the  business  exclusively.  He 
has  done  considerable  experimental 
work,  and  has  brought  out  a  number  of 
excellent  improvements  in  underground 
construction.  At  present  he  is  working 
on  a  system  of  underground  electric 
railway  conduits.  Mr.  Degenhardt 
claims  the  distinction  of  exhibiting  the 
first  phonograph  seen  in  Chicago. 

In  1885  Mr.  Degenhardt  married  Miss 
Emily  C.  Lockwood  of  Tarrytown,  N.  Y. 


Chicago  Telephone  Service. 

Ic  now  appears  unlikely  that  Senator 
Thiele's  bill  regulating  telephone 
charges  in  the  state  of  Illinois  will  be- 
come a  law.  The  bill  was  sent  to  the 
senate  committee  on  mining  and  labor, 
and  there  referred  to  a  sub-committee 
of  five.  After  listening  tothearguments 
of  those  interested  four  of  the  members  of  this 
sub-committee  have  reported  against  the  passage 
of  the  bill  on  the  ground  that  the  proposed  mens- 
ure  is  unjust  and  if  passed  would  work  injustice 
to  the  telephone  companies  of  the  state.  They 
have  prepared  a  long  report  in  which  they  treat 
the  telephone  question  exhaustively  and  show 
that  while  the  system  is  in  a  state  of  growth  any 
reduction  of  rates  would  not  be  in  the  interest 
of  the  public.  Mr.  Manecke,  the  remaining 
member  of  the  sub-committee,  says  that  he 
thinks  the  reductions  proposed  in  the  Thiele 
bill  are  too  sweeping,  but  that  telephone  com- 
panies may  be  properly  regulated  by  statute 
and  that  a  bill  should  pass  in  which  the  reduc- 
tions proposed  should  not  be  greater  than  S^S- 
It  is  probable  that  the  majority  of  the  members 
of  the  legislature  will  take  the  view  advanced 
by  the  majority  of  the  sub-committee. 

The   princiiial   effect  of  the  bill,  if  enacted. 


would  be  felt  in  Chicago,  where  telephone  rates 
would  be  reduced  from  $125  to  §So  per  year. 
General  Superintendent  Wilson  of  the  Chicago 
Telephone  company  says  that  the  work  of  im- 
proving the  service  of  the  company  now  going 
on  has  already  been  put  back  two  months  by 
the  possibility  of  the  passage  of  the  bill.  This 
company  has  so  far  spent  §500,000  in  improve- 
ments and  Mr.  Wilson  says  that  a  total  expen- 
diture of  §3,000,000  is  contemplated.  Of  course 
the  stockholders  are  not  very  eager  to  come  for- 
ward with  this  amount  of  money  if  there  is  a 
possibility  that  the  revenue  of  the  company 
will  be  cut  down  to  such  an  extent  that  the  im- 
proved service  could  only  be  maintained  at  a 
direct  loss,  and  this  natural  feeling  of  timidity 
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on  the  part  of  the  stockholders  will  be  only 
slightly  les.sened  if  the  bill  is  defeated  by  a  nar- 
row margin,  as  the  result  might  be  otherwise 
with  a  succeeding  legislature. 

The  improvements  already  completed  include 
the  big  new  switch-board  at  the  central  office, 
which  is  wired  for  5,400  subscribers,  all  on  me- 
tallic circuits.  Of  the  nine  branch  exchanges 
in  Chicago  three  are  now  supplied  with  switch- 
boards for  metallic  circuits.  The  work  of  mak- 
ing a  similar  improvement  at  the  north  side 
station  has  just  been  begun.  This  sta- 
tion is  inside  the  "underground  district,"  and 
here,  as  at  the  other  offices,  it  is  hoped  to  con- 
clude the  underground  work  about  the  sanie 
time  that  the  system  of  metallic  circuits  is 
ready  for  operation.  The  work  of  laying  under- 
ground telephone  cables  is  as  yet  largely  an 
experiment,  however,  and  unforeseen  difficulties 
are  constantly  encountered.     When  one  of  these 


obstacles  intervenes  the  work  has  to  be 
dropped,of  course,  until  the  company's  engineers 
can  provide  some  means  or  device  to  meet  the 
emergency,  and  thus  the  work  proceeds  slowly 
and  tediously.  Mr.  Wilson  says  that  the  cost 
of  the  underground  wire  system  is  twenty  times 
that  of  overhead  poles  and  wires. 

Many  of  the  facts  given  above  are  recited  in 
the  majority  report  of  the  sub-committee  already 
alluded  to.  In  addition,  the  report  concludes  as 
follows: 

As  the  committee  considers  the  improvement  and  per- 
fection of  the  telephone  service  in  Chicago  ol  much  more 
importance  than  a  slight  reduction  upon  i  he  annual  rate 
paid  by  each  telephone  subscriber,  it  believes  that  any 
action  on  the  part  of  the  legislature  tending  to  hinder  or 
prevent  such  improvements  would  be  a  serious  injury  to 
the  business  public  of  Chicago,  and  particularly 
to  the  telephone  subscribers.  While  this  con- 
sideration should  be  of  great  weight  at  any  time, 
it  is  of  special  importance  at  this  particular  time 
wh'in  the  telephone  company  is  about  to  be 
called  upon  not  only  to  provide  for  the  ordinary 
business  of  the  city,  but  also  to  furnish  the 
greatly  increased  facilities  necessary  to  meet 
the  demands  growing  out  of  the  world's  expo- 
sition and  the  immense  volume  of  business 
necessarily  attendant  upon  it. 

For  the  purpose  of  comparison  it  may  be 
stated  that  the  rates  now  charged  in  Chicago  are 
as  low  as  those  in  any  city  ot  the  United  Slates 
of  anythirg  like  the  same  area  and  population, 
and  that  in  New  York  and  Boston — the  only  large 
cities  in  which  the  underground  iystem  like  that 
now  in  construction  in  Chicago  is  used — the 
rates  charged  for  such  underground  service  are 
considerably  higher  than  those  charged  in 
Chicago.  'The  annual  rate  in  Uoston  is  $l,Soo 
pet  telephone  and  in  New  York  $2,500  per 
telephone.  While  your  committee  does  not  regard 
these  figures  as  conclusive,  they  are  cited  as 
showing  that  in  cities  whtre  such  underground 
work  has  been  completed  and  put  into  general 
operation  it  has  been  found  necessary  to  charge 
much  higher  rates  for  the  services  afforded  than 
for  services  on  overhead  lines,  whose  cost  is  very 
much  less  than  that  of  underground  lines.  It 
may  be  that  at  some  future  time  when  the  entire 
city  of  Chicago  has  been  supplied  with  a  perfect 
underground  system,  the  profits  of  the  business 
on  the  capital  then  invested  will  still  be  so  large 
as  to  be  the  proper  subjtct  of  legislative  inter 
ference.  but  at  this  time,  when  immense  invest- 
ments have  still  to  be  made,  your  committee 
believes  that  such  interference  would  be  unwise, 
impolitic  and  against  the  best  interests  not  only  of 
the  public  of  Chicago,  but  of  the  patrons  of  the 
Chicago  Telephone  company.  We  therefore 
recommend  that  the  bill  under  consideration  be 
adversely  reported  and  that  the  bill  in  relation 
to  the  rates  charged  for  telephone  service  in  the 
.State  of  Illinois  be  passed  at  this  session. 


Patent  Lawyers  Interested  in   an 
Appointment. 

A  committee  of  the  Chicago  Patent 
Law  Association, consisting  of  L.  L.  Bond,  Eph- 
raim  Banning,  C.  K.  Oftield,  J.  W.  Munday,  C.  C. 
Linthicum  and  J.  W.  Dyrenforth,  visited  Wash- 
ington recently,  called  upon  the  president  and 
presented  resolutions,  previously  adopted  by 
the  association,  respecting  the  appointment  ot  a 
new  United  States  circuit  judge.  The  matter 
was  fully  discussed  and  the  president  said  that 
in  making  the  appointment  suggestions  by  the 
committee  should  receive  due  consideration. 


Among  the  attractions  of  the  coming  Frankfort  electrical 
exhibition  will  be  a  panorama  entitled.  "Kntrance  of  a 
North  German  Lloyd  Stt.Tniship  into  the  Harbor  ol  New 
York."  The  authorities  of  the  exhibition  say  that  the 
spectator  "thinks  himself  on  the  quarter-deck  of  the 
steamer  Lahn,  which  is  just  on  the  point  of  entering  New 
\'oik  harbor,  and  he  is  surrounded  on  all  sides  by  the 
wonderful  life  and  commotion  of  the  Empire  city,  liy  the 
electric  lighting  of  the  circular  picture  and  of  the  lower 
decks  the  panorama  becomes  a  fit  subject  for  an  electrical 
exhibition." 


432 


WESTERN    ELECTRICIAN. 


April  25,  1 89 1 


Electric  Street  Cars  in  Buda  Pesth, 
Hungary. 

The  views  presented  lierewitli  show  the  most 
interesting  features  of  what  is  claimed  to  be  a 
successful  electric  street  car  line  on  which  the 


inches  wide.  This  conduit  is  built  in  a  manner 
very  similar  to  cable  conduits.  Cast  iron  frames 
are  laid  at  intervals  of  46  inches,  the  inter- 
mediate space  being  built  up  with  cement  and 
concrete.     The  iron  frames  serve   as   supports 


FIG.  3.      ELECTRIC   STREET   CARS   IN   DUDA  PESTH,  HUNGARY 

motors  take  current  from  conductors  laid  in  a 
conduit  below  the  level  of  the  rails.  This  is  the 
Buda  Pesth  line,  which  was  constructed  by 
Siemens  &  Halske  of  Berlin. 

Fig.  I    is  a  sectional  view  of  the  track.     Two 


for  the  rail,  and  have  on  the  inside  of  each,  por- 
celain insulators  to  which  V  shaped  iron  -con- 
ductors are  fastened.  It  is  claimed  that  if  of 
sufficient  conductivity,  an  iron  conductor  affords 
more  strength,    less   wear  and  a  better  contact 


entirely  protected  from  surface  water  and 
moisture.  The  water  runs  out  of  the  bed  of  the 
conduit  to  cess  pools  located  at  frequent  inter- 
vals, thence  it  is  carried  to  the  sewers. 
As  the  conduit  has  only  a  slight  depth  and  is 
laid  near  the  level  of  the  rail  there  is  no  danger 
of  the  water  from  the  sewers  rising  and  over- 
flowing it. 

Fig.  2  is  a  view  of  the  yard  of  the  factory 
where  the  conduits  are  fitted  together  and  the 
cars  experimentally  passed  over  them. 

Each  car  has  its  own  motor.  The  type  of 
motor  employed  is  the  old  style  Siemens  &  Hal- 


FIG.  I.    ELECTRIC  SLTEFT  CARS  IN  nUDA  PESTH,  HUNGARY. 

ske  flat  machine,  in  which  the  field  magnets  are 
made  of  flat  wrought  iron  bars  placed  side  by 
side.  Fig.  3.  The  armature  is  the  ordinary 
Heffner-Alteneck  drum  armature  wound  for  a 
300  volt  current.  For  transmitting  the  motion 
of  the  armature  to  the  wheel  shaft  heavy 
sprocket  wheels  and  chains  working  over  an  in- 
termediate countershaft  are  used.  The  motor 
is  entirely  boxed  up  so  that  no  mud  or  water 
from  the  street  can  come  in  contact  with  any 
part  of  it.  Two  doors  in  the  casing  on  the 
commutator  side  of  the  motor  make  the  machine 


double  rails  are  set  as  shown,  so  as  to  leave  an 
opening  or  slit  >J4  inches  in  width.  Under  the 
one  rail  is  a  conduit  12^  inches  deep  and    ioJ<j 
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for  the  sliding  brushes,  than  copper  or  brass. 
The  two  conductors,  one  positive  and  the  other 
negative,  are  by  their   position   in  the  conduit 


accessible  to  the  motor  man  in  case  of  adjust- 
ing or  replacing  the  brushes.  The  brushes  are 
fixed  on  a  movable  frame   with  a  gearing  which 
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connects  with   a  crank-wlieel   on  tlie  platform,      and  are  operated  by  a  switch  from  either  of 
The   operator   is  thus   given  an  easy  means  of  |  two  platforms.     The  current  is  transmitted 


The  power  house,  Fig.  4,  which  is  located  on 
Hartnergazze,  has  in  it  four  boilers,  each  of  100 


!-ii..    5.      ELECTRIC    STREEf    CARS    IN    BL'l>.\    I'E^llI,    HINGAKV. 

regulating  the  speed   or  reversing  the  movement  I  the   motor  through   a   double   sliding   contact  1  square  meters  heating  surface.  Three  horizontal 
of  the   car.      For  protecting  the   armature  in  I  fastened  to  the  truck  of  the   car  and    reaching  (  compound  engines  of  100  horse-power  each  drive 


starling    four   resistance    coils    are    provided. 
These  are  placed  under  the  platform  of  the  car 
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down  through  the  slot  between  the  rails  of  the 
conduit. 


three   dynamos  of  the  latest  Siemens  iv  Halske 
pattern.     The  generators  are  each  roped  to  one 
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of  the  engines.  Tlie  current  from  the  dynamo 
is  carried  to  a  switch-board  furnished  with  the 
latest  and  most  improved  instruments  for  meas- 
urement, regulation  and  protection.  The  main 
feeders  for  the  line  are  made  of  heavy  lead  en- 
cased cables  with  iron  wire  sheathing.  Three 
sets  of  these  feeders  are  carried  to  three  differ- 
ent points  in  the  system  and  terminate  in  dis- 
tributing bo.\es.  From  these  centers  of  dis- 
tribution smaller  cables  are  extended  and  are 
connected  at  numerous  points  to  the  iron 
conductors  in  the  conduit. 

At  each  terminal  of  the  main  line  a  repair 
shop  is  provided  to  facilitate  the  inspection  of 
the  cars  after  each  trip.  Power  for  the  ma- 
chinery in  the  shop  is  taken  directly  from  the 
street  service. 

The  rolling  stock  of  the  Buda  Pesth  line  con- 
sists of  fifty  motor  cars  and  eight  trailers. 
The  average  speed  is  about  nine  miles   an  hour. 

The  present  plant  was  started  in  iSSg.but  it  has 
been  extended  from  time  to  time  until  it  now 
comprises  six  different  lines,  taking  in  most  of 
the  principal  streets  of  the  beautiful  metropolis 
of  Hungary.  It  is  said  that  the  equipment  has 
from  the  beginning  given  satisfaction.  The 
cuts  are  reprodueed  from  the  Elektroteclinische 
Zeitschrifi. 


An  English  Electric  Light  Plant. 

A  view  of  the  engine  room  of  the  electric 
light  installation  of  IVtaple  &  Co.,  at  the  Totten- 
ham Court-road  establishment,  London,  is 
shown  herewith.  There  are  three  Willans  & 
Robinson  engines,  each  of  which  is  coupled  di- 
rect to  a  Castle  dynamo  built  by  J.  H.  Holmes 
&  Co.,  of  Newcastle-on-Tyne  and  London. 
Each  dynamo  is  compound  wound,  and  devel- 
ops a  current  of  340  amperes  at  112  volts  when 
running  at  450  revolutions  per  minute.  The 
i.eld  magnet  cores  are  large  soft  iron  forgings. 


used.  The  engine-room  itself  is  about  28  feet 
long  by  iS  feet  wide,  and  the  walls  are  of  white 
glazed  bricks.  There  is  still  room  for  a  fourth 
dynamo  and  engine  to  be  installed.  The  ceiling 


Legislation     Affecting    Telegraph   Com- 
panies in  Illinois. 

A  bill  has  been  introduced  in  the  Illinois  leg- 
islature  requiring   telegraph   companies  in    the 


AN    ENGLISH    ELECTRIC   LIGHT   PLANT. 


is  of  channel  iron,  and  the  floor  above  is  of  con- 
crete. The  fitting  and  wiring  of  the  lamps  was 
carried  out  by  Maple  &  Co.  themselves.  In  the 
engine  room  are  nine  i6-candle  power  no  volt 


state  to  make  an  annual  report  to  the  auditor  on 
or  before  January  15th,  giving  under  oath  the 
number  of  miles  of  wire  operated  and  the 
amount  of   gross   receipts  from  all  sources   re- 


which  were  shaped  on  a  planer.  The  brushes 
are  formed  of  copper  wire  gauze.  A  lubricat- 
ing compound  is  placed  in  the  brushes.  A 
tachometer  is  fitted  upon  each  engine. 

.Steam  for  this  plant  is  provided  from  three 
30-horse  power  locomotive  boilers.  Feed  water 
is  supplied  bya  VVorthington  pump.  Maignen's 
anti-calcaire  system  of   water    purification    is 
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lamps.  The  lamps  in  use  are  the  Edison-Swan 
i6  candle  power  type,  and  the  total  number 
throughout  the  various  shops  and  buildings  is 
2,400.  The  outdoor  lighting  is  effected  by 
means  of  ten  arc  lights,  and  these  are  sup- 
plied with  current  from  an  old  machine  of  the 
Maxim-Weston  type.  The  illustration  is  from 
the  London  likctrical  Plant. 


ceived  within  the  state  for  the  year.  Compa- 
nies are  prohibited  from  doing  business  unless 
they  file  such  report  and  procure  a  license  from 
the  auditor,  the  latter  to  be  issued  only  on  pre- 
payment of  two  per  cent,  on  gross  earnings  for 
the  previous  year.  AHolations  of  the  provisions 
of  the  bill  are  punishable  by  a  fine  of  !|lioo  to 
f  1,000  for  each  offense. 
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Fuse  Box. 

This  simple  little  device  was  designed  as  a 
means  by  whichi  the  troubles  incident  to  the  in- 
sertion of  fuses  might,  to  a  great  extent,  be 
obviated.  It  will  be  seen  from  the  cut  that  a 
length  of  fuse  wire  is  held  between  spring  clips 
i^i^  arranged   radially  so  as  to  permit   of  por- 


tions of  the  wire  being  brought  in  succession 
into  such  a  position  that  each  portion  will  in 
turn  make  an  electrical  connection  between  two 
fixed  contacts  B  B.  In  other  words,  when  the 
fuse  wire  is  in  place  and  a  pair  of  the  clips  are 
brought  into  connection  with  the  stationary  con- 
tacts the  portion  of  the  fuse  wire  between  the 
clips  will  be  in  circuit.  It  is  only  necessary  to 
move  the  fuse  carrier  by  means  of  a  key  so  as 
to  bring  the  next  pair  of  clips  into  connection 
with  the  stationary  contacts,  in  order  to  throw 
a  new  section  of  fuse  into  circuit.  An  electro 
magnet  M  connected  in  the  main  circuit  is  so 
located  as  to  present  its  pole  to  that  part  of  the 
fuse  which  is  in  circuit.  This  magnet  serves  to 
rupture  the  arc  that  is  formed  upon  the  blow- 
ing of  the  fuse.  This  fuse  box  is  the  invention 
of  A.  W.  Jones  of  Boston,  Mass. 


Flexible  Connection  for  Trolley  Wheels. 

The  device  shown  in  the  cut  was  designed  by 
Alex.  Palmros  of  ]>ynn,  Mass.,  with  the  object 
of  providing  a  connection  between  the  trolley 
wheel  and  pole  of  an  electric  car,  which  would 
adjust   itself   automatically   to   the   conductor. 


FLEXIBLE  CO.NNECTION   FOR   TROLLEY   WHEELS. 

The  connection  consists  essentially  of  a  loosely 
journaled  spindle  carrying  the  wheel  and  a  pair 
of  opposing  coiled  springs  arranged  as  shown. 
The  springs  are  wound  in  opposite  directions — 
that  is,  one  is  wound  to  the  right  and  the  other 
to  the  left,  for  the  purpose  of  automatically  re- 
turning the  trolley  wheel  and  spindle,  to  the 
normal  central  position  as  soon  as  the  wheel 
strikes  a  straight  section  of  the  overhead  wire. 
The  springs  not  only  serve  for  the  purpose  of  hold- 
ing the  spindle  with  a  yielding  pressure  in  its 


normal  central  position,  but  they,  at  the  same 
time,  allow  the  trolley  to  adjust  itselE  automati- 
cally to  curves  and  inclines  on  the  wire. 


Long  Distance  Telephony. 

It  is  announced  that  the  German  and  Austrian  govern- 
ments have  arrived  at  an  understanding  regarding  the 
institution  of  a  telephone  service  between  Berlin  and 
Vienna  this  year.  Berlin  is  already  connected  as  far  as 
the  town  of  Zittau  on  German  territory,  and  in  order  to 
complete  the  proposed  Berlin  A'ienna  line  it  will  only  be 
necessary  to  extend  the  service  from  Zittau  to  Reichen- 
berg,  and  from  Reichenberg  to  Vienna,  via  Prague.  In 
Belgium  the  large  commercial  and  financial  firms  are  ask- 
ing whether  it  would  not  be  advisable  to  establish  tele- 
phonic communication  between  Ostend  and  London  by 
means  of  a  submarine  cable  from  the  former  to  Dover  and 
from  the  latter  town  to  London  by  a  land  line.  The  post 
and  telegraph  department  is  already  considering  the  ques 
tion.  but  before  any  definite  action  is  taken  the  working 
of  the  Paris-London  line  will  be  closely  watched,  so  that 
the  Belgians  may  profit  by  the  e.xperience  wh"ch  will  accrue 
through  the  operation  of  this  service.  It  is  proposed 
either  to  ask  the  English  and  French  governments  to 
grant  permission  for  a  trial  to  be  made  to  speak  from  Brus- 
sels to  London,  via  Paris,  or  to  allow  a  supplementary 
circuit  to  be  joined  to  the  Calais-Dover  cable,  while  Brus- 
sels would  be  connected  with  Calais  by  an  overhead  line, 
or  to  lay  a  cable  from  Dover  either  to  Ostend,  P^ieuport, 
or  to  La  Panne.  Four  towns  are  particularly  interested  in 
the  provision  of  direct  communication  with  London.  These 
are  Antwerp,  Ghent,  Verviers,  and  lastly  Brussels.  It  is 
estimated  by  the  Belgian  post  and  telegraph  department 
that  the  cost  of  establishing  the  service  could  be  covered- 

If  the  proposed  Brussels-London  line  be  successfully 
carried  out,  a  telephon'c  service  is  projected  between  Hol- 
land and  Belgium.  This  would  place  Antwerp  in  direct 
communication  with  Rotterdam  and  Amsterdam,  and  .\m- 
sterdam  with  Paris  via  Brussels.  Some  years  ago  the 
erection  of  an  overhead  line  between  Verviers  and  Ai.x-la- 
Chapelle  was  commenced,  but  it  was  not  completed. 


The  Crompton-Chandler  Combined  En- 
gine and  Dynamo. 
The  illustration  shows  a  double  crank  com- 
pound engine  of  the  Chandler  type  driving  a 
Crompton  direct  current  dynamo.  The  engine 
is  of  6^2  horse-power  and  runs  at  500  revolu- 
tions per  minute.  The  dynamo  has  a  ring  arm- 
ature of  the  type  which  Messrs.  Crompton  of 
England  have  tised  with  much  success.  The  ar- 
mature is  isJ'a  ijichesin  diameter  and  5  inches  in 


Another  Trolley   Catcher. 

In  a  previous  issue  of  the  Western  Elec- 
trician there  was  descriced  an  ingenious  de- 
vice for  controlling  the  movement  of  the  trolley 
arm  on  an  electric  car  when  the  wheel  had 
slipped  off  the  wire.  While  the  trolley  catcher 
illustrated  herewith  is,  perhaps,  lacking  in  prac- 
ticability, the  idea  embodied  in  it  is  sufficiently 
novel  to  merit  mention.  The  object  of  the  inven- 
tor, W.  E,  Jackson,  Jr.,  of  Augusta,  Ga.,  was  to 
provide  a  simple  mechanism  which  would  prevent 
the  displacement  of  the  wheel  from  the  wire,  or,  if 
the  trolley  wheel  should  by  any  chance  leave  the 


TROLLEY   CATCHER. 

wire,  to  guide  it  immediately  back  into  place. 

An  inspection  of  the  cut  will  enable  the 
reader  to  understand  the  construction  and  oper- 
ation of  the  catcher:  A  forked  guide  made  of 
insulating  material  is  hinged  to  the  trolley-pole 
and  an  electro-magnet  is  fixed  below  it,  as 
shown.  Springs  attached  to  the  guide  tend  to 
throw  it  up  so  th3t  its  two  prongs  will  embrace 
the  wheel  and  wire.  The  electro-magnet  is  of 
high  resistance  and  is  strapped  to  the  pole  im- 
mediately below  an  armature  fastened  to  the 
guide.  The  magnet  is  arranged  in  a  shunt 
circuit  from  the  main   line   in   the   same   man- 
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CROMPTON-CHANDLER   CO.MCINED   ENGINE   AND    DYNAMO. 

face;  the  thickness  of  the  core  is  3  inches.     The 


armature  core  is  built  up  of  thin  disks  on  a  cast 
spider.  The  maximum  rise  of  temperature  in  this 
dynamo  after  a  six  hours'  run  is  said  to  be  30° 
Fahrenheit.  The  output  is  100  amperes  at  55 
volts.  The  total  weight  of  engine,  dynamo  and 
bed-plate  complete  is  22  cvvt.  This  type  is 
being  largely  introdueed  for  ship-lighting.  The 
machine  shown  in  the  illustration  is  one  of  sever- 
al sets  to  be  sent  to  Australia.  The  cut  was  re- 
produced from  London  Indmliies. 


ner  that  the  car  lamps  are  usually  connected. 
When  the  trolley  wheel  is  in  contact  with  the 
wire  the  current  will  be  shunted  through  the 
magnet,  which  will,  it  is  claimed,  pull  down  the 
guide.  The  instant  the  trolley  wheel  leaves  the 
wire,  however,  the  circuit  will  be  broken,  and 
the  spring,  pulling  downward  upon  the  forward 
end  of  the  guide,  will  throw  it  into  the  position 
indicated  by  the  dotted  lines.  The  arms  will 
now  straddle  the  wire  and  serve  to  guide  the 
wheel  back  into  place. 
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The  Western  Electrician  is  enabled  to 
present  this  week  reproductions  of  the  architect's 
drawings  for  the  proposed  electrical  building 
of  the  .World's  Columbian  Exposition.  A  de- 
scription of  the  structure,  as  at  present  contem- 
plated, was  furnished  by  the  architects,  and  will 
no  doubt  be  read  with  interest.  It  is  to  be  re- 
gretted that  these  plans  were  not  made  with  a 
view  of  providing  for  a  larger  building,  but  it  is 
a  source  of  gratification  that  they  may  be 
changed  so  as  to  provide  for  more  space  and  still 
retain  the  same  general  effect. 

This  should  have  been  done  when  the 
Western  Electrician  first  called  attention  to 
the  fact  that  the  proposed  building  would  not 
provide  sufficient  room  for  all  the  electrical  ex- 


hibits. The  construction  department,  however, 
insisted  that  the  original  plans  should  be  com- 
pleted, and  much  time  has  therefore  been 
wasted. 

During  the  last  week  the  question  of  securing 
additional  space  for  the  electrical  display  was 
carefully  considered  by  Director-General  Davis. 
Chief  Barrett  of  the  Electrical  Department 
presented  the  matter  to  the  director-general 
and  is  now  preparing  a  formal  petition  which 
General  Davis  will  present  the  board  of  direc- 
tors. 

The  correspondence  which  passed  between 
Chiefs  Barrett  and  Burnham  before  communi- 
cation between  the  departments  was  terminated 
by  Chief  Burnham,  was  also  laid  before  the 
director-general,  and  he  appeared  favorably 
disposed  to  the  propositions  made  by  Chief 
Barrett.  (Jeneral  Davis  agreed  that  the  elec- 
trical display  ought  not  to  be  divided.  He  be- 
lieved it  should  be  the  finest  e.xhibition  at  the 
fair,  and  pledged  himself  to  give  the  electrical 
people  all  the  assistance  in  his  power  to  make 
their  department  rep-esentative  of  the  great 
advancement  that  has  been  made. 

Chief  Barrett  was  well  pleased  with  the  result 
of  his  conference  with  the  director-general.  It 
is  believed  that  the  claims  of  the  electrical 
people  will  be  recogized  by  General  Davis  and 
the  Board  of  Directors,  who  have  already  given 
assurance  of  their  confidence  in  Prof  Barrett. 

In  the  meantime,  Chief  Burnham  is  continuing 
liis  operations  on  the  supposition  that  the  origin- 
al plans  will  not  be  changed.  Work  on  the 
buildings  and  grounds  is  progressing,  and  the 
construction  department  e.xpects  to  receive  prop- 
ositions for  the  electrical  building  at  an  early 
day.  Mr.  Burnham  himself  admits  that  a  change 
in  the  location  of  the  building  would  seriously 
affect  the  whole  exposition,  and  might  even 
jeopard  the  success  of  the  fair.  In  view  of 
this  it  is  certainly  to  be  wondered  that  he  did 
not  take  steps  in  time  to  learn  what  the  depart- 
ment would  require. 

Chief  Burnham  has  had  ample  time  to  correct 
the  error  committed  in  the  original  plans, 
but  he  has  seen  fit  to  oppose  his  judgment  to 
that  of  the  entire  electrical  fraternity  and  all 
others  who  have  looked  into  the  merits  of  the 
case.  In  view  of  these  facts,  the  responsibility 
should  rest  with  the  construction  department, 
and  the  Board  of  Directors  should  insist  upon 
Mr.  Burnham  providing  a  larger  building  for 
the  electrical  department. 


The  Michigan  legislature  seems  to  be  devot- 
ing most  of  its  attention  to  electrical  matters. 
Telephone  and  telegraph  bills  have  been  re- 
ported, and  numerous  measures  referring  to  elec- 
tric light  and  railway  matters  have  been  pre- 
sented. 


At  the  last  meeting  of  the  Chicago  Electric 
club  Thos.  G.  Grier  read  a  paper  on  "The  In- 
candescent Lamp."  Mr.  Grier  dwelt  particu- 
larly upon  the  question  of  efliciency  in  lamps 
and  its  commercial  significance.  The  paper, 
which  is  presented  in  this  issue,  provoked  an 
interesting  discussion. 


It  will  be  of  interest  to  electric  light  men  to 
know  that  the  city  electrician  of  Oakland,  Cal., 
recommended  that  electric  wires  be  strung  on 
poles,  and  not  buried.  He  does  not  believe  that 
underground  construction  has  reached  the 
point  where  the  city  would  be  justified  in  com- 
pelling companies  to  place  their  wires  in  con- 
duits. 


With  this  issue  the  Western  Electrician 
takes  pleasure  in  presenting  a  supplementary 
sheet  of  drawings  showing   the   proposed  elec- 


trical building  for  the  World's  Columbian  Ex- 
position. This  is  a  harmonious  and  graceful 
structure,  and  the  architects,  who  are  in  no  way 
responsible  for  the  unfortunate  error  in  relation 
to  its  size,  have  reason  to  be  proud  of  their 
work.  Moreover,  it  is  stated  on  their  behalf 
that  the  building  can  be  enlarged  without  inter- 
fering with  the  unity  of  the  design,  if  ground 
space  for  such  an  extension  is  provided.  We 
think  that  we  voice  the  sentiment  of  the  elec- 
trical fraternity  in  saying  that  the  design  itself 
is  all  that  could  be  desired.  Undoubtedly  some 
means  will  be  found  to  meet  the  just  demands 
of  the  Department  of  Electricity.  The  supple- 
ment will  no  doubt  be  found  convenient  for 
future  reference. 


The  fact  that  the  Thiele  bill  regulating  tele- 
phone charges  in  Illinois  is  unlikely  to  become 
a  law  will  occasion  no  regret.  As  is  well  said 
by  the  majority  report  of  the  legislative  sub- 
committee to  which  the  proposed  law  was  re- 
ferred,it  would  be  certainly  unwise,  if  not  unjust, 
to  require  the  telephone  companies  to  cut  down 
their  tolls  at  a  time  when  they  are  spending 
large  sums  of  money  improving  their  service  to 
the  public.  The  statement  frequently  made  by 
the  telephone  men  to  the  effect  that  the  aver- 
age business  man  would  rather  pay  a  little 
more  rent  for  his  telephone  service  and  have 
satisfactory  service  is  undoubtedly  true  to  a  great 
extent.  It  is  probable  that  within  a  year  or  two 
telephone  rates  will  be  low  enough  to  meet  the 
ideas  of  the  advocates  of  the  bill.  When  that 
time  comes  the  Bell  companies  must  rely  on  the 
claim  of  a  superior  service  that  competitors 
can  only  hope  to  equal  after  the  expenditure  of 
much  time  and  money.  In  the  meantime  it 
would  hardly  be  worth  while  for  the  public  to 
insist  on  a  reduction  that  would  surely  result  in 
poor  service  during  the  period  of  the  metamor- 
phosis. 


The  American  electrical  engineer  is  appar- 
ently falling  behind  his  European  competitors. 
In  quite  a  number  of  cases  where  improvement 
has  been  very  marked,  Americans  have  come  in 
second.  The  cry  has  been,  on  this  side  of  the 
water,  that  high  tension  alternating  currents 
could  not  be  successfully  distributed  through 
an  underground  system.  Perhaps  there  was  a 
method  in  the  complaint,  and  our  failure  to  un- 
dertake the  solution  of  the  problem  was  due  to 
the  attractiveness  of  overhead  onstruction. 
Nevertheless  we  now  find  that  London  has  taken 
Chicago's  place  and  Ferranti  is  the  man  under 
whom  we  must  study  the  alternating  current  un- 
derground service.  Again  it  is  difificult  to  rec- 
oncile one's  self  to  the  fact  that  it  was  not  until 
England  had  commenced  to  operate  an  electric 
locomotive  without  gearing  that  Americans 
came  into  the  field  with  the  armature-on-the- 
axle  equipment.  To-day,  in  addition  to  all 
this,  we  find  the  German  engineers  leading 
the  way  in  another  field  of  electrical  develop- 
ment. With  all  our  talk  about  being  the  pio- 
neers in  successful  underground  construction, 
we  may  after  all  find  that  Germany  is  stealing 
our  laurels  obtained  through  the  phenomenal 
exploiture  of  the  electric  street  railway  system. 
Photographic  reproductions  presented  in  this 
issue  remind  us  most  forcibly  that  there  is  one 
engineer,  at  least,  who  has  made  a  noble  effort 
to  solve  the  problem  of  supplying  the  electric 
street  car  with  current  through  a  complete  un- 
derground system.  At  Buda  Pesth,  Hungary, 
Siemens  &  Halske  of  Berlin  have  equipped  quite 
an  e.ttensive  system,  and  the  service  is 
through  conductors  placed  below  the  track  level. 
Unfortunately  our  contemporary  to  whom 
we  are  indebted  for  the  description  of  the  in- 
stallation, failed  to  give  much  data  which  would 
have  been  of  the  greatest  interest  to  the  .-Vmeri- 
can  reader.  A  fair  idea,  however,  of  the  extent 
to  which  the  work  has  been  carried  on,  will  be 
obtained  from  the  illustrations.  It  may  not  be 
out  of  place  to  remind  the  reader  that  the  cli- 
mate of  Buda  Pesth  is  very  dry,  and  that  the 
line  is  operated  at  300  volts.  This  should  be 
taken  into  consideration  in  connection  with  the 
fact  that  the  demands  on  the  line  are  not  ex- 
cessive as  there  is  no  concentration  of  business 
into  one  particular  quarter  of  the  city,  like  in 
Chicago  or  other  American  cities. 
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Proposed  Electrical  Building  at  the 
World's  Fair. 

The  readers  of  the  Western  Eleltriciax 
will  be  able  to  gain  an  excellent  idea  of  the  pro- 
posed electrical  building  at  the  World's  Colum- 
bian Exposition  by  referring  to  the  four  views 
of  the  structure  presented  in  the  supplement  ac- 
companying this  number.  The  illustrations  are 
made  from  the  architects'  tracings,  and  can  be 
depended  upon  as  an  exact  representation  of  the 
design  made  under  the  authority  of  the  construc- 
tion department.  Of  course,  if  the  Department 
of  Electricity  is  successful  in  its  demands,  the 
structure  will  be  considerably  enlarged  or  else 
used  for  some  other  purpose  than  for  containing 
the  electrical  exhibit.  The  architects  are  Van 
Brunt  &  Howe  of  Boston  and  Kansas  City,  and 
it  is  hardly  necessary  to  say  that  they  are  in  no 
way  responsible  for  the  dimensions.  They  say 
that  the  building  could  be  enlarged  without  al- 
tering the  general  design.  The  following  de- 
scription of  the  building  was  written  especially  for 
the  Western  Electrician  by  the  architects: 

"The  electrical  building  occupies  an  area  350 
feet  liji  inches  in  extreme  width  and  766  feet 
7J4:  inches  in  extreme  length;  the  area  covered 
by  the  building  is  211,190  square  feet,  or  4  85 
acres,  the  major  axis  running  north  and  south. 
The  south  front  is  on  the  great  quadrangle  or 
court;  the  north  front  faces  the  lagoon;  the 
west  front  is  opposite  the  manufacturers'  build- 
ing, and  the  east  faces  the  mines  building. 

'The  general  scheme  of  the  plan  is  based  up- 
on a  longitudinal  nave  115  feet  wide  and  114 
feet  high,  crossed  in  the  middle  by  a  transept  of 
the  same  width  and  height.  The  nave  and  the 
transept  have  a  pitched  roof  with  a  range  of  sky- 
lights at  the  bottom  of  the  pitch  and  clear  story 
windows.  The  rest  of  the  building  is  covered 
with  a  flat  roof,  averaging  62  feet  in  height  and 
provided  with  skylights. 

'■The  second  story  is  composed  of  a  series  of 
galleries  connected  across  the  nave  by  two 
bridges,  with  access  by  four  grand  staircases. 
There  are  subordinate  staircases  in  the  four 
corners  of  the  building.  The  area  of  the  gal- 
leries in  the  second  story,  as  at  present  arranged, 
is  118,542  square  feet,  or  2.7  acres,  but  there  is 
capacity  for  an  extension  of  this  area,  if  neces- 
sary. 

"The  exterior  walls  of  this  building  are  com- 
posed of  a  continuous  Corinthian  order  of  pilas- 
ters, 3  feet  6  inches  wide  and  42  feet  high,  sup- 
porting a  full  entablature,  and  resting  upon  a 
stylobate  8  feet  5  inches  high.  Above  is  an 
attic  story  8  feet  high,  the  total  height  of  the 
walls  from  the  grade  outside  being  68  feet  6 
inches.  This  order  is  divided  into  bays  23  feet 
wide,  this  dimension  serving  as  the  qjodule  of 
proportion  for  the  plan  of  the  whole  building. 

"In  the  center  of  each  of  the  four  sides  is  an 
entrance  pavilion,  against  which  the  higher  roof 
of  the  nave  or  transept  abuts. 

"The  north  pavilion  is  placed  between  the 
two  great  apsidal  or  semi-circular  projections 
of  the  building;  it  is  flanked  by  two  towers  195 
feet  high.  The  central  feature  is  a  great  semi- 
circular window,  above  which,  102  feet  from  the 
grade,  is  a  colonnade  forming  an  open  loggia  or 
gallery,  commanding  a  view  over  the  lagoon 
and  all  the  north  parts  of  the  grounds.  Access 
to  the  loggia  is  obtained  by  elevators. 

"The  east  and  west  central  pavilions  are  com- 
posed of  two  towers,  16.S  feet  6  inches  high, 
between  which  the  transept  roof  finishes  in  a 
gable  or  pediment  with  a  row  of  windows  be- 
neath, giving  light  to  the  transept.  In  front  of 
these  two  pavilions  there  is  a  great  portico  com- 
posed of  the  Corinthian  order  with  full  columns. 
Within  this  portico  is  an  inner  porch,  forming  a 
vestibule  in  each  case. 

"The  south  pavilion  is  a  hemicycle  or  niche, 
78  feet  in  diameter  and  103  feet  high.  This 
niche  is  covered  by  a  half  dome  with  ribs  and 
decorations  in  relief,  the  Corinthian  order 
being  carried  round  the  walls  of  the  niche.  The 
opening  of  this  niche  is  framed  by  a  semi-circu- 
lar arch,  the  impost  of  which  is  supported  by 
four  full  (;orinthian  columns  continuous  with 
the  order  of  the  facades.  This  arch  is  crowned 
by  a  gable  or  pediment  with  smaller  gables  on 
the  returns,  and  surmounted  by  an  attic,  the 
whole  reaching  the  height  of  142  feet.  In  the 
center  of  tliis  niche,  upon  a  lofty  pedestal,  is  a 


colossal  statue  of  Franklin,  whose  illustrious 
name  intimately  connects  the  early  history  of 
the  republic  with  one  of  the  most  important 
discoveries  made  in  the  phenomena  of  electricity. 
In  order  to  carry  out  this  idea,  on  the  frieze  of 
the  great  order  around  the  niche  appears  the 
Latin  inscription,  'Eripuit  coelo  fulmen  scep- 
trumque  tyrannis.' 

"At  each  of  the  four  corners  of  the  building 
there  is  a  pavilion,  above  which  rises  a  light 
open  spire  or  tower,  169  feet  high.  Inter- 
mediate between  these  corner  pavilions  and  the 
central  pavilions  on  the  east  and  west  sides, 
there  is  a  subordinate  pavilion  bearing  a  low, 
square  dome  upon  an  open  lantern.  There  are 
thus  ten  spires  and  four  domes,  which  combine 
to  give  to  the  otherwise  rigid  horizontal  lines  of 
the  building  an  effect  of  lightness  and  animation 
in  accord,  it  is  hoped,  with  the  purposes  of  the 
building.  All  these  towers  are  composed  of 
one  or  more  orders  of  architecture  with  open 
arches,  interior  domes  and  balustrades.  The 
entablature  of  the  great  Corinthian  order 
breaks  around  each  of  the  pilasters  of  the  four 
fronts,  and  above  each  pilaster  in  the  attic  order 
is  a  pedestal  bearing  a  lofty  mast  for  the  display 
of  banners  by  day  and  electric  lights  by  night. 
Of  these  masts  there  will  be  in  all  fifty-four. 

"The  first  story  of  the  building  is  indicated 
in  these  facades  between  the  great  pilasters  of 
the  Corinthian  order,  by  a  subordinate  Ionic 
order,  with  full  columns  and  pilasters,  forming 
an  open  screen  in  front  of  the  windows  of  this 
story.  Above  this  Ionic  order  is  an  order  of 
arches  in  front  of  the  windows  of  the  second 
story.  This  Ionic  order  is  converted  into  an 
arcade  where  it  passes  in  front  of  the  north 
pavilion,  forming  there  an  open  portico  with  a 
wide  balcony  above  looking  toward  the  lagoon. 
All  this  exterior  ordonnance  is  carried  out  strictly 
according  to  the  formulas  of  the  Italian  renais- 
sance, all  the  architects  employed  upon  the 
buildings  forming  the  great  quadrangle  or 
square  having  agreed  to  use  a  strictly  scholastic 
form  of  architectural  expression,  similar  in 
respect  to  the  height  of  the  order,  but  varying 
in  regard  to  its  character  and  distribution.  In 
this  %vay,  by  frequent  comparison  of  designs, 
they  have  endeavored  to  obtain  for  the  quad- 
rangle, which  is  the  main  architectural  feature 
of  the  exposition,  a  unity  of  feeling,  recalling  in 
scale  and  character  the  most  dignified  and  im- 
portant manifestations  of  architecture  obtained 
in  the  baths  and  forums  of  classic  times. 

"According  to  agreementamong  the  architects 
of  the  buildings  around  the  quadrangle,  the 
electricity  building  will,  like  the  rest,  have  an 
open  portico  extending  along  the  whole  of  the 
south  facade,  the  lower  or  Ionic  order  forming 
an  open  screen  in  front  of  it.  The  various  sub- 
ordinate pavilions  are  treated  with  windows 
and  balconies.  The  details  of  the  exterior  or- 
ders are  richly  decorr.ted,  and  the  pediments, 
friezes,  panels  and  spandrils  will  receive  a  dec- 
oration of  figures  in  relief,  with  architectural 
motifs,  the  general  tendency  of  which  will  be  to 
illustrate  the  purposes  of  the  building.  It  is  in- 
tended that  the  friezes  of  the  Ionic  order  shall 
bear  in  each  bay  the  name  of  a  discoverer  or 
inventor  associated  with  the  development  of  the 
science  of  electricity,  thus  setting  forth  a  bio- 
graphical history  of  the  science. 

"The  color  of  the  exterior  will  be  like  marble, 
but  the  walls  of  the  hemicycle  and  of  the  vari- 
ous porticos  and  loggia  will  be  highly  enriched 
with  color,  the  pilasters  in  these  places  being 
decorated  with  scagliola  and  the  capitals  with 
metallic  effects  in  bronze. 

"In  the  design  of  this  building  it  is  proposed 
by  the  architects  to  so  devise  its  details  and 
general  outlines  that  they  may  be  capable  of 
providing  an  electric  illumination  by  night  on  a 
scale  hitherto  unknown,  the  flag-staffs,  the  open 
porticos,  and  the  towers,  especially,  being  ar- 
ranged with  this  in  view.  It  is  proposed  that 
the  hemicycle  or  niche  which  forms  the  south 
porch  shall  have  either  a  great  chandelier  or 
crown  of  lights  suspended  from  the  center  of 
the  half  dome,  or  shall  be  provided  with  electric 
lights  masked  behind  the  triumphal  arch  which 
forms  the  opening  of  the  niche." 

The  Wesj'ERN  Electrician  is  indebted  to 
the  architects  and  to  Messrs.  Craham,  Kenyon 
and  Cloyes  for  assistance  in  procuring  the 
drawings  and  description  of  tne  building. 


Chicago  Electric  Club. 

The  annual  election  of  officers  of  the  Chicago 
Electric  club  was  held  Thursday,  April  i6th, 
between  5  and  7  o'clock.  Considerable  in- 
terest was  manifested,  and  there  was  a  spirited 
canvass  for  several  offices.  There  were  a  large 
number  of  candidates,  and  four  printed  tickets 
were  circulated.  When  the  votes  were  counted 
it  was  found  that  the  following  named  gentle- 
men had  been  selected  for  the  offices  named: 
President,  B.  E.  Sunny;  first  vice-president, 
F.  B.  Badt;  second  vice. president,  Alex.  Kempt; 
third  vice-president,  D.  P.  Perry;  fourth  vice- 
president,  George  C.  Bailey;  secretary,  W.  A. 
Kreidler;  treasurer,  F.  S.  Terry;  managers,  F. 
E.  Degenhardt,  chairman,  J.  P.  Barrett,  E.  Bag- 
got,  W.  B.  Pearson,  F.  W,  Parker,  M.  A.  Knapp, 
C.  H.  Wilmerding,  F.  G.  Beach,  E.  R.  Oilman, 
W.  H.  McKinlock;  membership,  C.  C.  Haskins, 
George  Cutter,  G   A.  E.  Kohler. 

When  the  result  was  announced  the  selection 
was  made  unanimous  upon  motion  of  F.  W. 
Gushing.  A  vote  of  thanks  was  extended  the  re- 
tiring president.  President  Sunny  was  called 
upon  and  in  responding  gracefully  thanked  the 
members  for  the  honor  conferred  upjn  him. 
Speaking  of  the  outlook  for  the  club,  he  said: 

A  few  suggestions  as  to  what  the  club  has  accomplished 
during  the  past,  and  its  expectations  as  to  the  future,  may 
not  be  out  of  place  at  this  time. 

That  the  movement  which  resulted  in  the  organization  of 
the  Electric  club  was  a  \vise  and  good  one,  every  one  is 
convinced.  From  an  undertaking  that  struggled  for  ex- 
istence for  a  great  many  months,  it  has  developed  into  a 
permanent  and  stable  institution,  and  has  accomplished 
more  for  the  good  of  its  members  and  for  the  enlighten- 
ment of  those  engaged  in  the  electrical  business  than  we 
are  apt  to  realize  from  a  casual  examination. 

From  this  club  have  gone  out  all  over  the  world  some  of 
the  most  carefully  prepared  and  interesting  papers  that 
have  been  presented  to  the  electrical  fraternity,  and  that 
they  have  been  read  with  much  interest  and  have  e.xcited 
wide-spread  discussion  and  comment  is  evidenced  from 
the  pages  of  the  several  electrical  journals. 

We  who  are  in  Chicago  and  have  all  of  the  advantages 
of  close  connection  with  the  innumerable  sources  of  infor- 
mation do  not  appreciate  the  full  value  of  papers  brought 
out  by  the  club,  and  the  discussions  suggested  by  them. 
We  do  not  realize  how  eagerly  these  papers  and  the  dis- 
cussions that  result  from  them,  when  published  in  the  elec- 
trical journals,  are  sought  after  by  the  many  men  em- 
ployed in  the  vaiious  smaller  cities  all  over  the  country. 
These  men  are  almost  dependent  upon  the  work  of  such 
institutions  as  the  Electric  club  for  enlightenment  on  the 
condition  and  improvements  made  in  electrical  develop- 
ment, and  there  is  no  question  but  that  they  value  very 
highly  the  services  that  the  Electric  club  have  rendered 
them  in  this  respect. 

Not  only  have  the  workers  all  over  the  country  been 
benefited  and  assisted  through  these  papers  and  the  dis- 
cussions that  have  followed  their  reading,  but  the  informa- 
tion brought  out  has  been  an  inspiration  and  a  help  to  the 
investigators  and  inventors 

Nor  do  the  benefits  conferred  by  the  club  stop  here. 
One  of  the  greatest  advantages  that  the  club  holds  out  to 
its  members,  and  one  that  is  overlooked  to  a  very  large 
extent  is  that  it  enables  every  member  to  put  before  an 
interested,  expectant  community  of  electricians  any  views 
that  his  experience  and  research  may  have  given  him  on 
any  of  the  important  subjects  that  are  the  source  of  so 
much  discussion  and  conjecture.  The  platform  of  the 
Electric  club  is  free  to  any  of  its  members,  and  the  labor 
in  getting  together  the  material  for  a  paper  is  fully  re- 
warded  by  the  wide  advertisement  that  the  compiler  gets 
from  the  publication  of  his  effort  in  the  several  journals. 

1  have  in  mind  a  number  of  ambitious  and  energetic 
young  men  who  have  acquired  practically  a  national  repu- 
tation in  electrical  matters,  as  engineers  and  electricians, 
and  who  owe  it  all  to  the  advertisement  that  they  have  re- 
ceived on  account  of  papers  written  by  them.,  or  of  the  . 
part  that  they  have  taken  in  the  discussions  on  the  impor- 
tant topics  that  have  been  up  for  consideration.  This  is  an 
important  matter  for  every  man  employed  in  the  electrical 
business,  who  is  anxious  to  advance  his  own  special  part  of 
the  work,  and  himself  personally. 

When  he  writes  a  paper  and  publishes  it  to  the  world,  he 
puts  himself  in  the  position  of  an  educator,  and  if  his 
ideas  are  good  and  his  logic  reasonably  strong,  he  imme. 
dialely  acquires  a  following  that  will  broaden  out  as  he 
persists  in  ihc  work,  in  connection  with  which  so  many 
desire  advice  and  assistance. 

The  interest  in  the  club's  affairs  by  its  members  was 
never  greater  than  at  present,  which  was  fully  evidenced  in 
the  election  to.day,  when  there  were  three  or  more  tickets 
in  the  field.  It  is  a  hea'thy  sign  in  the  affairs  of  a  club 
when  the  members  will  not  permit  one  set  of  nominees  to 
be  elected,  but  lake  the  matter  in  their  own  hands,  and 
select  (or  the  ofiicers  of  the  club  persons  in  whom  they 
have  most  confidence.  If  the  members  were  indifferent  to  the 
welfare  and  prosperity  of  the  club,  they  could  not  show  it 
in  a  more  potent  way  than  by  taking  no  interest  in  the  elec- 
tion and  permitting  any  ticket  suggested  to  be  elected. 

The  growth  of  the  club  has  been  constant  and  very 
satisfactory.  lis  membership  now  is  strong,  is  made  up  of 
progressive  and  enterprising  men.  and  there  is  every  I'cason 
10  look  for  an  increase  in  the  membership  during  the  next 
two  years.  th.it  will  place  it  among  the  substantial  ovgani  . 
zations  of  the  country. 

'I  he  only  problem  that  the  club  has  had  to  cope  with  is 
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with  reference  to  the  restaurant  service,  which  is  a  source 
of  trouble  and  annoyance  in  every  club,  without  reference 
to  size.  During  the  past  two  years  we  have  had  a  valua- 
ble experience  in  this  matter,  which  has  cost  considerable 
money,  but  at  the  same  time  has  been  acquired  at  a  less 
sum  than  it  has  cost  a  great  many  institutions  of  similar 
character. 

The  expectation  is  now  that  a  lunch  can  be  served  in  the 
middle  of  the  day,  consisting  of  cold  meats,  hot  tea  and 
coffee,  with  the  usual  accessories,  and  at  a  moderate  cost, 
to  members,  on  a  basis  that  will  make  that  department  of 
the  club  self  sustaining,  A  restaurant  service  contemplat- 
ing an  extended  bill  of  fare  is  not  only  out  of  the  reach  of 
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this   club,  but   is  an   undertaking  that   has    met 
loss  in  some  of  the  strongest  clubs  in  the  city. 

As  our  membership  increases,  the  restaurant  service  may 
be  increased.  One  of  the  commercial  clubs  in  Omaha, 
having  a  membership  of  400,  with  dues  of  ^50,  is  able  to 
make  expenses,  and  at  the  same  time  furnish  an  extended 
bill  of  fare.  With  our  membership  at  half  that  number,  it 
is  safe  to  begin  at  the  point  that  we  have  in  mind,  and 
gradually  expand  until  we  get  to  the  point  reached  by  our 
Omaha  friends. 

There  is  no  doubt  but  that  our  present  quarters  will  be 
outgrown  before  that  time  comes  around,  and  that  it  will 
be  absolutely  necessary  to  get  new  quarters.  Some  work 
has  been  done  in  this  direction  already,  and  it  is  the  ex- 
pectation that  the  next  move  made  by  the  club,  a  year 
hence,  will  be  into  quarters  that  will  be  the  home  of  the 
club  for  the  next  live  years.  In  1893  the  ability  and 
capacity  of  the  club  will  be  taxed  to  its  utmost  in  the  re- 
ception and  entertainment  of  distinguished  visitors  from  all 
over  the  world.  Its  plans  for  a  home,  therefore,  must  be 
on  a  broad  and  generous  basis,  but  at  the  same  time  en- 
tirely within  its  means. 

The  club  is  bound  to  be  an  important  factor  in  connec- 
tion with  the  World's  Columbian  Exposition.  It  has  al- 
ready been  of  great  service  to  the  World's  Fair  authorities 
in  furnishing  information  for  their  guidance  regarding  the 
electrical  feature  of  the  proposed  exhibition.  Unforlu 
nately  the  club's  services  were  not  called  upon  at  a  date 
sufficiently  early  to  avoid  some  mistakes  having  been  made, 
but  it  \i  our  hope  and  expectatiun  that  the  club  will  be  able 
to  have  the  mistakes  rectified,  and  that  it  will  be  able  to 
claim  a  substantial  share  of  the  thanks  that  will  be  due  from 
the  electric  fraternity  for  an  exhibition  in  1893  that  will 
be  unparalleled  in  the  history  of  electrical  affairs,  and  be 
complete  as  indicating  the  exact  condition  of  the  art. 

The  finances  of  the  club  are  in  the  main  in  a  satisfactory 
condition.  Our  assets  and  liabilities  about  balance  each 
other  We  start  out  the  new  year  free  from  the  enormous 
tax  levied  last  year,  and  if  we  can  carry  out  our  expectation 
of  makirig  the  restaurant  service  self-sustaining,  we  ought 
to  show  a  balance  to  our  credit  at  the  end  of  the  year  of 
not  less  than  f  2  000. 

This  undertaking  does  not  seem  to  be  impossible  of  ac- 
complishment, but  the  managers  of  the  club  will  have  to 
depend,  as  they  always  have,  on  the  members  for  hearty 
co-operation  and  assistance,  which  undoubtedly  will  be 
forthcoming,  as  It  always  has  been. 

Other  officers  were  called  upon  and  they 
made  brief  remarks.  The  election  was  one  of 
the  rao.^t  interesting  events  in  the  history  of  the 
organization.  Seventy-five  members  attended, 
and  as  only  members  wh?  had  paid  up  their 
dues  were  permitted  to  vote,  the  club's  treasury 
was  greatly  benefited,  -fsoo  being  received 
during  the  weeic  prior  to  the  meeting. 


New  Interior  Conduits. 

The  Interior  Conduit  &  Insulation  company 
has  introduced  a  new  form  of  interior  conduit 
illustrated  in  the  accompanying  cuts.  Fig.  i 
illustrates  the  metal  covered  tube.  The  interior 
tube  is  drawn  through  a  die  and  an  outer  cover- 
ing of  either  brass,  steel  or  iron  drawn  upon  it, 
fastened  and  securely  sealed,  by  an  ingenious 
lapping  of  the  seam.  The  tubes  are  joined  to- 
gether by  screw  couplings.  In 
order  to  guard  against  any  liabil- 
ity of  moisture  or  condensation 
providing  a  leak  to  the  outer 
covermg  of  the  tube,  a  pliable 
washer  is  inserted  between  the 
two  abutting  ends  of  the  tube,  as 
shown.  Fig.  2  illustrates  two  separate  tubes 
covered  with  one  piece  of  metal  drawn  on  in 
the  sam.e  manner.  This  double  tube  will  be 
made  in  sizes  one-quarter  and  five-sixteenths 
inch  inside  diameter,  and  will  be  introduced 
as  a  substitute  for  mouldins:. 


Gas  and  Electric  Lighting. 

In  its  yearly  report  the  German  Continental  Gas  com- 
pany states  that  it  is  continually  endeavoring  to  increase 
the  consumption  of  gas,  not  only  for  heating  and  power 
purposes,  but  also  in  decreasing  the  cost  of  installation. 
The  construction  of  larger  gas  engines  than  those  general- 
ly used  has  been  already  successfully  commenced,  and  last 
year  Zwilling  gas  engines  of  140  efifective  horse-power 
were  built  on  the  Otto  principle.  When  the  central  elec- 
trical light  station  of  the  company  in  Dessaw.  was  built  in 
1SS6   the  largest  gas  motor  in  use  was  of    60  horse   power 


Ferret  Single  Reduction  Electric  Hoist. 

In  the  accompanying  illustration  is  shown  an 
electric  dock  hoist  introduced  by  the  Elektron 
Manufacturing  company.  In  ^ 
machinery  of  this  character  sin- 
gle reduction  is  particularly  de- 
sirable, on  account  of  the  saving 
in  space,  noise  and  friction.  The 
motor  is  a  15  horse  power  Ferret 
multipolar,  making  450  revolu- 
tions per  minute,  gtared  by  a  gun 
metal  pinion  to  a  38-inch  gear 
on  the  drum  shaft  of  the  hoist, 
one  foot  in  diameter,  giving  a  speed  on  the 
hoisting  rope  of  a  little  over  200  feet  per 
minute. 

The  motor  is  shunt  wound,  and  drives  the 
gear  wheel  at  a  constant  speed,  which  may  be 
increased,  if  desired,  by  introduction  of  resist- 
ance in  the  field  circuit.  By  depressing  the 
hand  lever  the  hoisting  drum  is   forced    against 
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but  in  iSSg  the  first  gas  engine  of  100  horse  power  with 
four  cylinders  was  constructed.  Experience  justifies  the 
idea  that  the  construction  of  gas  engines  is  by  no  means 
confined  to  small  motors,  but  that  their  use  is  constantly 
in  the  direction  of  engines  of  greater  powers,  since  the 
consumption  of  gas  per  horse  power  diminishes  as  the  en- 
gines are  made  of  larger  powers. 

This  progress  is  important  for  the  production  of  the 
electric  light  in  large  centers:  As  one  instance  of  this  the 
company  cites  the  fact  that  with  the  excellent  results  ob- 
tained from  its  accumulators— an  efficiency  of  7S.9  per 
cent.— one  Zwilling  gas  engine  of  140  horse  power  can, 
with  dynamo  and  bitteries,  supply  4  000  lamps  simultan- 


The  drum  is 


FIG.    2.    NEW    INTERIOR    CONDUITS. 

eously,  these  corresponding  to  about  5,000  16  candle 
power  lamps  installed.  Thus,  thre  motors  of  this  power 
in  a  central  station  can  supply  12.000  lamps  or,  say  15,000 
connected.  This  number  of  lamps  will  at  present  suffice 
for  all  smill  or  medium  sized  towns,  and  even  for  large 
ciiie-i  where  the  first  installation  does  not  exceed  15,000 
lamps.  It  is  fair  to  assume  that  even  gas  engines  of  140 
h':)rse  power  will  not  long  remain  the  largest,  as  others  to 
higher  powers  will  probably  be  constructed,  according  of 
FJiktricitacts  ZmuKi;-. 

The  combination  of  such  electric  stations  with  neighbor- 
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a  friction  device  revolving  with  the  gear  wheel 
and  lifts  the  load,  its  speed  varying  with  the 
pressure  on  the  lever.  To  lower  the  load  the 
foot  lever  is  depressed,  and  the  hand  lever 
raised. 


The  Economic  Lamp. 

In  the  accompanying  illustration  is  shown  the 
Economic  incandescent  lamp  which  is  being 
introduced  to  the  western  trade  by  the  North- 
western Electrical  Specialty  coinpany,  1017 
Chamber  of  Commerce  building,  Chicago,  of 
which  George  L.  Kirkland  is  manager.  This 
lamp  is  well-known  in  the  F.ast.  The  claims 
made  for  this  lamp  are  full  rated  candle  power, 
long  life,  absence  of  discoloration,  nd  compara- 
tively little  current  consumed. 


At  the  close  of  the  year  1890  the  Hengal  Telephone  com- 
pany of  Calcutta,  operated  437  exchange  and  private  lines. 


ing  gas  works  not  only  reduces  the  operating  expenses, 
but  it  has  aUo  the  great  advantage  that  the  works  can  be 
erected  In  the  center  of  the  town,  owing  to  the  abolition  of 
the  smoke  nuisance  and  danger  of  explosion;  it  requires 
less  ground  surface  and  less  water,  and  reduces  the  length 
and  therefore  the  expense  of  the  electric  light  cables.  The 
consumptloa  of  gas  in  the  company's  lighting  district  has 
steadily  increased,  notwithstanding  the  extension  in  the 
use  of  electrical  illumination,  the  former  business  holding, 
as  in  previous  years,  the  first  place.  The  competition  of 
petroleum  has  been  slightly  less,  and  even  the  use  of  this 
illumtnant  will,  with  large  gasworks,  be  supplanted  by  the 
employment  of  regenerative  lamps. 


The  Pasadena,  Cal.,  .s/,;r  says  in  reference  to  the  pro- 
posed railroad  to  the  top  of  Mount  Wilson,  that  the  road 
will  probably  be  operated  by  electricity.  It  will  extend 
from  .Mtadena  up  Rubio  canyon,  and  up  the  west  side  of 
Eaton  canyon,  terminating  at  a  point  near  the  present 
observatory.  It  will  be  twelve  miles  long,  and  will  have  a 
grade  of  about  seven  per  cent,  The  electric  plant  will  be 
located  in  Pasadena,  and  will  furnish  power  for  other  pur- 
poses Six  cars  will  be  operated.  The  cost  is  estimated  at 
$500  000. 
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Electrical  Departmentof  theWorld's  Fair. 

Since  Director-General  Davis  of  tiie  World's 
Fair  has  returned  from  his  trip  to  Florida,  Chief 
Barrett  of  the  Department  of  Electricity  has 
had  several  conferences  with  him  in  relation  to  the 
great  question  now  confronting  the  department, 
"Shall  the  electrical  exhibit  at  the  exposition 
be  presented  in  such  a  manner  as  to  permit  an 
adequate  and  effective  display?"  The  entire 
correspondence  that  has  passed  between  Chief 
Barrett  and  Chief  Burnham  in  relation  to  the 
size  of  the  building  and  the  division  of  the  ex- 
hibits has  been  laid  before  General  Davis,  and 
the  whole  question  has  been  thoroughly  dis- 
cussed from  the  standpoints  of  both  depart- 
ments. 

The  director-general  has  invariably  received 
Prof.  Barrett  with  cordiality  and  manifested  the 
most  friendly  and  appreciative  spirit  toward  the 
electrical  interests.  He  agreed  with  the  chief 
of  the  electrical  department  when  the  latter 
pointed  out  that  a  division  of  the  electrical  ex- 
hibits would  seriously  interfere  with  the  general 
effect  of  the  display,  and  said  that  there  ought 
not  to  be  such  a  division  if  it  could  possibly  be 
avoided. 

General  Davis  was  also  free  to  admit  that 
Prof.  Barrett  was  the  best  judge  of  the  space 
needed  and  the  character  of  the  exhibits  in  his 
own  department.  He  asked  the  chief  of  the 
electrical  department  to  prepare  a  written  state- 
ment of  his  demand  for  more  space,  and  prom- 
ised to  lay  the  matter  before  the  board  of  direc- 
tors, at  the  same  time  recommending  that  some 
relief  be  afforded. 

An  ofBcial  request  for  the  circular  building 
known  as  the  ''machinery  annex,"  and  illustrated 
in  the  Western  Electrician  of  April  nth, 
was  presented  to  the  director-general  on  behalf 
of  the  electrical  department,  and  General  Davis 
promised  to  give  the  matter  his  earnest  atten- 
tion. 

The  director-general  also  located  the  head- 
quarters of  the  electrical  department  perma- 
nently in  the  present  offices  on  the  fifth  floor  of 
the  Rand-McNally  building,  and  the  work  of 
fitting  them  up  comfortably  for  permanent  oc- 
cupancy will  be  begun  at  once. 

Elcciricite,  a  leading  electrical  paper  of  Paris, 
has  the  following  in  its  issue  of  April  4th:  "The 
commission  appointed  by  the  French  govern- 
ment to  determine  the  extent  and  character  of 
the  French  exhibit  at  the  World's  Fair  at  Chi- 
cago has  expressed  itself  as  favoring  an  ex- 
tensive exhibit,  giving  as  one  reason  the  possible 
presence  of  a  large  number  of  visitors  from 
South  America.  The  trade  of  this  section  has 
largely  been  in  the  hands  of  France,  and  if  she 
would  not  be  outdone  by  the  Americans  she 
must  present  herself  to  the  best  advantage." 

"Not  the  least  interesting  part  of  the  great 
exhibition  in  Chicago  next  year,"  remarks  the 
London  Electrical  Erif^ineer,  "will  be  the  town 
itself,  with  its  buildings  ten,  twelve,  even  eigh- 
teen and  twenty  stories  high,  its  magnificent 
parks,  drives,  and  boulevards." 

The  Si.  Louis  Globe- Democrat  says  that  the 
Unicycle  Electric  Elevated  Railway  company 
is  "figuring  on  the  erection  of  a  five-mile  track 
in  Jackson  Park,  Chicago,  to  be  used  during  the 
Columbian  pjxposition."  This  company  has 
just  completed  a  full-sized  experimental  railway 
in  the  building  formerly  occupied  by  the  Real 
Estate  Exchange  on  Seventh  street,  between 
Market  and  Chestnut  streets,  St.  Louis.  The 
track  extends  into  the  yard  in  the  rear  of  the 
building,  and  curves  about  very  abruptly  at 
either  end — forming  a  circuit — and  contains  two 
compound  curves.  It  is  equipped  with  a  plat- 
form car  sixteen  feet  in  length,  which  is  said  to 
have  made  several  successful  trips. 

Construction  Department  and  the   Elec 
trical   Building. 

Elsewhere  in  this  issue  will  be  found  repro- 
ductions of  a  complete  set  of  drawings  showing 
the  interior  and  exterior  features  of  the  pro- 
posed electrical  building  at  the  World's  Colum- 
bian Exposition.  As  the  readers  of  the  West- 
ern Er.KCiRiciAN  are  well  aware,  this  journal, 
in  common  with  all  lh»  representatives  of  the 
electrical  interest  who  have  examined  the  sub- 
ject, is  convinced  that  the  buildmg  is  entirely 
inadequate  to  meet  the  needs  of  such  a  display 
as  will  properly  represent  the  electrical    indus- 


tries of  the  world  in  1S93.  Entertaining  an 
honest  belief  in  the  justice  of  the  cause — and 
it  is  not  necessary  to  repeat  the  many  and 
cogent  reasons  that  lead  to  that  belief — the 
Western  Electrician  has  striven  earnestly 
to  aid  the  Department  of  Electricity  in  the 
effort  it  is  now  making  to  secure  desired  modi- 
fications of  the  proposed  plans  by  which  more 
space  can  be  secured.  The  interests  of  the 
exposition  demand  that  this  endeavor,  backed, 
as  it  is,  by  every  consideration  of  justice,  equity 
and  good  policy,  succeed,  and  that,  in  the  end, 
an  amicable  arrangement  be  made,  whereby  the 
electrical  exhibit  will  have  suitable  quarters. 

Meanwhile,the  Western  Electrician,  desir- 
ing to  present  the  case  in  a  fair  manner,  has 
endeavored  repeatedly  to  secure  from  Mr. 
Burnham  a  written  statement,  presenting  his 
views  on  the  subject.  This  he  has  refused  to 
give.  The  department,  however,  seems  greatly 
interested  in  everything  pertaining  to  the 
electrical  building.  A  representative  of  this 
paper  last  week  talked  with  several  gentlemen 
connected  with  the  construction  department. 
They  were  all  glad  to  discuss  the  situation  in  a 
friendly  spirit.  Their  views  may  be  summar- 
ized as  follows: 

"We  have  nonebu'  the  most  friendly  feelings 
for  the  electrical  people,  and  will  gladly  meet 
any  of  them  at  any  time  and  discuss  the  plans. 
We  want  to  put  up  a  building  that  the  elec- 
tricians can  approve  from  their  own  standpoint, 
and  we  fully  realize  the  fact  that  the  construc- 
tion department  will  be  judged  by  the  success 
of  each  part  of  the  exposition  as  well  as  by 
the  whole.  But  as  it  is,  the  building  is  much 
larger  than  any  structure  previously  erected 
for  the  electrical  departmentof  a  world's  fair. 
It  contains  60,000  feet  of  gallery  space  that 
you  people  appear  to  have  left  out  of  the  calcu- 
lation altogether.  Then,  too,  an  addition  50 
feet  wide  might  be  made  on  the  west  side. 
This  could  contain  all  the  engines  and  boilers 
for  the  steam  plant,  and  perhaps  some  of  the 
heavier  machinery.  With  this  addition,  the 
building  would  contain  about  340,000  feet  of 
floor  space,  instead  of  245,000,  as  the  electrical 
people  have  figured  it.  It  is  diflScult  to  see 
how  the  plans  could  be  changed  now.  To 
make  new  plans  would  take  three  or  four 
months  and  delay  all  the  work  of  the  fair. 
Possibly  an  addition  can  be  made,  but  it  could 
hardly  be  more  than  the  50  feet  on  the  side. 
We  have  no  authority  to  change  the  plans  in 
any  event.  In  the  beginning  we  were  told  to 
lay  out  the  buildings  after  studying  the  designs 
of  preceding  expositions  and  allowing  liberally 
for  the  progress  of  the  arts  and  sciences  in  the 
meantime.  We  asked  the  national  commission 
and  the  board  of  directors  for  estimates  for  the 
various  buildings,  and  were  largely  guided  by 
their  advice.  Then  the  grounds  and  buildings 
committee  approved  the  general  design  and 
estimates,  and  the  work  of  making  plans  was 
begun.  So  you  see  that  we  worked  largely 
under  direction,  and  are  bound  so  that  we 
cannot  now  change  the  plans  at  will.  No 
doubt  all  the  buildings  will  be  too  small  to 
hold  all  the  exhibits  offered.  The  chiefs  of  the 
various  departments  will  have  to  prune  down 
and  exercise  a  wise  discrimination.  In  regard 
to  the  division  of  the  electrical  exhibits,  we 
simply  have  to  take  the  official  classification, 
adopted  by  the  directors,  as  our  guide.  That 
provides  that  electric  railways  must  be  shown 
in  the  transportation  department,  electrical 
mining  machinery  in  the  mining  department, 
and  so  on.  Of  course,  we  took  this  into  con- 
sideration in  laying  out  the  building.  Then 
again,  the  financial  aspect  of  the  question  must 
be  considered.  We  have  estimated  the  cost  of 
the  electrical  building  at  $350,000,  and  have 
figured  down  very  close  in  order  to  get  the 
most  for  the  money.  A  larger  building  would 
cost  more.  That  would  mean  another  appro- 
priation, and  money  is  hard  to  get.  We  will 
gladly  consider  any  way  out  of  the  dilemma, 
but   we  do  not  see  any." 

It  will  be  observed  that  the  construction  de- 
partment has  so  far  advanced  as  to  admit  that 
there  is  a  dilemma,  and  to  offer  to  make  a  50- 
foot  addition.  Undoubtedly  it  is  only  a  ques- 
tion of  time  when  the  department  will  be 
brought  to  see  that  the  other  objections  ad- 
vanced by  it  are  not  insuperable. 


Governmental  Control  of  Electric 
Interests. 

Those  who  have  been  longing  for  the  absorp- 
tion of  the  great  electric  interests  of  the  country 
by  the  government  should  stop  to  reflect  for  a 
moment  upon  the  experience  of  other  countries 
which  have  foolishly  allowed  the  government  to 
supplant  private  capital.  Complaining  of  the 
lack  of  enterprise  displayed  by  the  government 
in  the  telegraph  and  telephone  service  the  Lon- 
don Electrical  Review  says:  "It  is  always  the 
same;  we  are  absolutely  without  knowledge  of 
a  single  instance  of  departmental  reform  from 
within,  and  are  daily  confronted  with  the  fact 
that  the  only  possible  reforms — from  wil  hout — 
have  to  be  fought  for  inch  by  inch,  in  the  face 
of  the  strongest  opposition  from  the  powers  that 
rule.  Who  does  not  know  that  Rowland 
Hill  encountered  the  greatest  resistance  from 
the  postoffice  employes  before  his  reforms  were 
adopted,  or  that  when  the  electric  telegraph 
was  first  brought  to  the  notice  of  the  govern- 
ment, officialism  promptly  dismissed  its  claims 
with  the  reply  that  a  very  good  semaphore  svs- 
tem  existed  in  which  they  had  all  that  they 
required.  The  state  always  has  been  and  always 
will  be  a  stumbling  block  in  the  way  of  indus- 
trial progress;  even  as  regards  the  penny  post 
itself,  two  centuries  ago  we  should  probably 
have  had  this,  but  for  the  interference  of  the 
government.  The  action  of  the  government 
with  reference  to  telephony  is  recent  history,  and 
none  will  deny  that  telephonic  progress  in  this 
country  has  been  hampered  by  officialism. 
Verily  Mr.  ^Raikes  and  M.  Jules  Roche  may 
congratulate  themselves  on  telephonic  commu- 
nication having  been  established  between  Lon- 
don and  Paris,  but  had  it  not  been  for  the  action 
of  the  state,  on  this  and  on  the  other  side  of  the 
channel,  speaking  between  the  English  and 
French  capitals  would  have  been  an  accom- 
plished fact  six  years  ago.  This  important  truth 
seems  to  have  escaped  the  attention  of  all  the 
journals  which  indulged  in  such  a  lively  fanfare, 
but  truth  it  is  all  the  same,  and  while  the 
achievement  at  last  is  due  to  the  postoffice,  at  the 
doorsof  the  same  department  lies  the  prohibi- 
tion, which  by  its  policy  was  placed  on  private 
enterprise." 


Electric  Lighting  in  Massachusetts. 

There  is  considerable  interesting  matter  in  the  argument 
of  Everett  W.  Burdett,  before  the  Massachusetts  legisla- 
tive committee  on  the  municipal  control  of  electric  lighting. 
The  facts  he  presents  may  open  the  eyes  of  those  who  ad- 
vocate the  socialistic  principles  now  so  popular.  In  the 
course  of  his  argument  he  presented  these  facts; 

"There  are  in  active  business  to-day  in  Massachusetts 
sixty  one  companies  engaged  e.\clusively  in  the  manufac- 
ture and  sale  of  electric  light  and  power.  Invested  in  those 
companies  is  capital  to  the  extent  of  $5,452,025,  contribu- 
ted by  2,300  stockholders. 

"All  this  investment  is  in  the  stock  of  the  corporations. 
There  is  also  invested  in  the  bonds  of  these  companies,  by 
other  persons  than  the  2,300  I  have  referred  to,  $2,082,944, 
making  a  total  investment  in  the  stock  and  bonds  of  com- 
panics  exclusively  engaged  in  the  electric  liglit  and  power 
business  in  Massachusetts  of  !t7,534  969.  The  estimated 
value  of  the  electric  lighting  departments  of  gas  companies 
is  $1,193,538.  This  sum  increases  our  total  to  $8,728,507. 
But  that  is  not  all.  I  add  to  those  figures  the  sum  of 
$305,000,  the  amount  of  the  capital  invested  in  two  cor- 
porations under  lease  to  another,  wiiich  are  not  included 
in  the  returns  of  the  latter,  and  which  do  not  themselves 
make  returns.  They  either  have  been  or  are  about  to  be 
purchased  by  the  company  to  wliich  they  have  heretofore 
been  leased.  Adding  their  capital  and  bonds  to  the 
figures  above  given  from  the  report  of  the  gas  and  electric 
light  commissioners  we  have  a  total  investment  in  the  elec- 
tric lighting  and  power  business  of  Massachusetts,  on  the 
30th  day  of  June,  1890,  of  $9,033,507. 

"There  should  be  added  to  the  2  300  electric  light  stock- 
holders the  number  of  stockholders  in  gas-light  corpora- 
tions in  the  Commonwealth,  amounting  to  4,725,  making 
a  total  of  7,025  people  whose  investments  are  directly 
touched  by  the  legislation  wliicli  is  proposed.  Nor  do 
these  numbers  include  tlie  employes  of  the  companies, 
who  are  quite  a  considerable  number.  It  is  estimated  that 
throughout  the  tfnitcd  States  the  number  of  persons  em- 
ployed by  electric  lighting  companies  is  upward  of  300,000. 
I  think  that  in  Boston  alone  there  are  about  3,000  persons 
directly  dependent,  as  wage  earners,  upon  the  electric  light 
and  gas  industries. 


Says  the  London  Etcclricnt  Engineer',  ".\long  the  docks 
cranes  and  hoists  of  ail  kind  are  now  worked  by  hydraulic 
power.  At  every  new  work  of  this  kind,  new  docks  and 
new  warehouses,  our  electrical  engineers  should  keep  a 
sharp  lookout  to  interest  the  architects,  engineers  or  govern- 
ment authorities  in  the  utilization  of  electric  motors.  The 
scope  in  this  direction  is  certainly  not  small,  and  might  be 
perhaps  combined  with  small  electric  tramways  for  trans- 
port of  goods." 
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The  Incandescent  Lamp.' 

By  Thomas  G.  Grier. 


Incandescent  lighting  is  now  merging  into  a  second  de- 
cade of  commercial  "life,  and  any  neglect  on  the  part  of  the 
electrical  fraternity  to  fully  understand  the  importance 
which  the  incandescent  lamp  plays  in  this  growing  industry, 
is  suicidal  to  their  interests. 

The  subject  is  entirely  too  large  to  treat  comprehensively 
in  a  limited  article,  but  a  few  points  will  be  brought  for- 
ward that  it  is  hoped,  will  promote  discussion  and  bring 
forth    valuable  information  from  members  of  the  club. 

Though  ten  years  have  hardly  passed  since  incandescent 
lighting  has  been  an  acknowledged  possibility,  the  birth  of 
the  lamp  has  been  recorded  for  nearly  half  a  century. 
Platinum  wire  heated  to  incandescence  seems  to  have  been 
the  earliest  form  of  the  incandescent  lamp,  and  was  experi- 
mented with  even  as  recently  as  1385.  In  1S45  we  read 
of  experiments  with  carbon  sticks  and  pencils  inclosed  in 
glass  globes,  that  were  either  filled  with  some  non- 
active  gas  or  had  the  air  exhausted  and  the  carbon  sur- 
rounded by  a  vacuum. 

The  march  of  invention  at  last,  in  1879,  reached  a  point 
at  which  the  public  was  assured  that  a  new  era  of  artificial 
illumination  would  be  upon  them,  and  so  authoritative  was 
this  assurance  that  the  gas  stocks  all  over  the  country  de 
clined  in  value.  It  was  not,  however,  until  the  year  18S0 
that  any  definite  information  as  to  the  electrical  properties 
of  the  incandescent  lamp  was  determined,  and  in  18S1 
incandescent  lighting  was  no  longer  a  laboratory  phe 
noraena,  but  was  merging  into  an  industry,  the  proportions 
of  which  at  the  present  day  are  hardly  realized. 

The  Franklin  Insiilute  of  Philadelphia,  in  view  of  the 
advance  in  the  application  of  electrical  science  to 
commercial  uses  discussed  the  advisability  of  holding  an 
electrical  exhibit,  and  in  the  fall  of  18S4  the  desire  and 
anticipation  of  the  members  of  the  Institute  were  accomp- 
lished. 

The  limited  knowledge  of  and  the  absence  of  any  reliable 
data  on,  incandescent  lamps  led  the  Institute  to  invite  the 
manufacturers  of  to  place  samples  of  their  lamps 
in  the  hands  of  an  impartial  committee  of  experts 
for  a  comparative  test.  The  results  were  published  in 
September,  18S5,  and  from  the  ofiicial  report  a  few  facts 
have  been  compiled. 

Five  different  manufacturers  submitted  their  lamps, 
some  submitting  several  batches  of  different  voltages.  The 
lamps  were  tested  for  duration  or  life,  and  before  placing 
on  test  their  initial  efficiency  per  spherical  candle-power 
was  determined. 

The  following  tabulated  data  is  of  six  sets  of  lamps: 


Make. 

Average 
life. 

Voltage. 

Initial  efficien- 
cy per  sphe- 
rical c.  p. 

Loss  in  c.  p 

Weston 

White 

Woodhouse         1 

&  Rawson...  ( 

Stanley  

■154  hfs 
274    " 
S90    '■ 
4JO     " 

294     " 
1026     " 

Ill 

SO 
55 
96 
44 
97-9 

3.63 
4-08 

5.56 

3-92 
3  45 
4.48 

50  per  cent. 

33    "      " 
37    "      " 

35     "       '■ 

From  the  results  as  given  in  the  table,  it  will  be  seen 
that  the  greatest  depreciation  in  candle-power  was  50  per 
cent.,  and  the  least,  33  per  cent.  This,  however,  can  not 
be  taken  for  any  comparison,  as  the  life  of  the  lamps 
showed  such  a  great  disparity.  The  depreciation  of  the 
Edison  lamps,  which  proved  the  superior  in  the  test,  was 
35  per  cent.  These  results  are  looked  upon  to-day  as  of 
little  practical  value  except  as  historical  record,  but  they 
have  taught  us  that  lamps  are  a  delicate  matter  to  handle,  and 
whether  a  lamp  possesses  value  depends  on  many  circum- 
stances. These  results  were  a  valuable  round  added  to  the 
ladder  of  knowledge,  and  it  is  hoped  that  experiments  of 
a  like  nature,  yet  of  more  practical  value  will  be  made  in 
the  near  future  for  the  benefit  of  the  incandescent  lighting 
plants  and  the  men  interested  in  incandescent  lighting. 

Since  1884  many  other  makes  of  lamps  have  come  on 
the  market,  and  knowledge  gained  by  experience  has  both 
improved  the  quality  of  the  lamps  and  cheapened  the 
process  of  manufacture.  In  1884,  lamps  were  adver- 
tised, 16-candle  power,  $3;  today  from  40  cents  to  60 
cents  may  be  taken  as  an  average  price. 

Six  years  now  have  passed  since  the  Franklin  Institute 
experiments,  and  we  are  almost  as  much  in  the  dark  as  in 
the  earlier  days  of  the  industry.  The  question  of  life 
seems  to  be  the  most  important  factor  to  be  considered 
from  the  central  station  point  of  view,  and  to  meet  this  de- 
sire various  manufacturers  frequently  guarantee  the  aver- 
age life  of  their  lamps.  Those  guaranteeing  the  longest 
life  and  at  the  same  time  proving  their  guarantee,  usually 
get  the  majority  of  the  business. 

From  time  lo  time  we  hear  of  some  remarkable  lamp 
whose  life  has  run  into  the  thousands  of  hours,  and  often 
have  I  heard  the  veracity  of  a  man's  statement  questioned 
when  he  has  given  some  facts  in  regard  to  long  lived 
lamps.  In  my  own  experience  I  can  relate  of  a  lamp 
burning  from  seven  to  ten  hours  a  day  for  six  years,  which 
would  mean  a  minimum  life  of  13.000  hours.  Net,  to 
make  this  statement  off-hand  to  the  general  public,  and 
even  to  the  electrical  fraternity,  it  would  be  received  with 
doubt.  There  is  not,  however,  the  least  trouble  in  making 
an  incandescent  lamp  for  any  desired  life.  The  life  of  a 
lamp  depends  upon  the  crCiciency  at  which  it  is  burned. 

John  W.  Howell,  in  1SS8,  published  a  statement  based 
upon  the  experiments  of  the  Edison  company,  which  cov- 
ered five  years  of  time,  and  the  use  of  thousands  of  lamps. 
In  this  statement  he  says  the  life  of  a  lamp  burned  at  two 
watts  efficiency  was  practically  zero;  at  three  watts  per 
candle  it  was  1,000  hours;  at  four  and  three-fourths  watts 
per  candle  power  it  was  16,000  hours.  This  at  once  shows 
that  the  question  of  life  is  merely  a  question  of  circum- 
stances and  may  or  may  not   be   advantageous.     He  also 
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stated  in  the  same  paper  that  the  candle  power  of  any  lamp 
depends  upon  the  efficiency  at  which  it  is  ourned.  An 
Edison  lamp  gave  five  candle  power  when  run  at  6.7  watts 
per  candle  power,  and  when  the  efiiciency  was  increased  to 
2.66  watts,  the  candle  power  was  increased  to  twenty, 
this  variation  depending  upon  the  electromotive  force 
operating  the  lamps. 

These  statements  show  that  the  Edison  lamps  follow  a 
law.  All  makes  of  lamps  follow  this  same  general  law, 
each  having  its  own  especial  curve,  and  it  is  this  curve  that 
gives  the  average  quality  of  the  lamp. 

The  object  of  an  incandescent  lighting  station  is  to  pro- 
duce light.  It  is  necessary  to  develop  electrical  energy, 
but  it  is  the  lamp  that  transforms  this  electrical  energy 
into  light.  The  electrical  energy  represents  the  dollars  of 
the  investor  and  operators  of  the  station,  and  it  is  most 
important  that  it  should  be  used  with  the  greatest  economy 
to  obtain  proper  reward  for  the  investor. 

This  must  needs  bring  into  the  question  the  lamp  used 
—the  life,  the  cost,  and  the  efficiency  being  the  three  con- 
siderations. 

To  bring  the  matter  to  a  point  at  once  we  will  assume 
conditions  which  are  perfectly  feasible  and  within  the 
bounds  of  possibility.  First,  we  will  consider  that  a  lamp 
burning  at  4  r-2  watts  efficiency  will  depreciate  but  a  mini- 
mum for  the  first  i,aoo  hours.  We  will  consider  this  lamp 
and  the  cost  of  operating  it.  A  lamp  at  4  1-2  watts  effic- 
iency and  16  candle  power  burning  for  1,000  hours  would 
require  a  total  expenditure  of  electrical  energy  of  72,000 
watt  hours.  This  at  one  cent  for  50  watt  hours  would  be 
$14.40,  for  the  current,  and  adding  50  cents  for  the  cost  of 
the  lamp  would  make  a  total  cost  of  $14.90,  for  burning 
this  lamp  r,oc>o  hours.  The  efficiency  of  another  lamp  is 
3  1-2  watts  per  candle  power.  We  will  not  say  how  many 
lamps  will  have  to  be  replaced  in  the  i  000  hours,  but  just 
assume  that  the  efficiency  of  3  1-2  watts  per  candle  power 
is  maintained  throughout  the  1,000  hours.  The  total  ex- 
penditure of  energy  on,  this  basis  will  be  56.000  watt  hours, 
which  will  cost,  at  the  rate  of  one  cent  for  50  watt  hours, 
$11.20.  Adding  50  cents  to  this  for  the  cost  of  the  first 
lamp,  makes  it  $11.70,  leaving  a  difference  in  favor  of  the 
3  1-2  watt  lamp  of  $3.20,  which  of  course  will  have  to  be 
used  to  a  certain  extent  in  replacing  the  lamps,  but  allow- 
ing that  a  3  1-2  watt  lamp  will  maintain  Its  efficiency  for 
333  hours  we  will  merely  have  to  pay  $1  00  additional  for 
replacing  lamps  and  have  a  net  saving  of  $2.20.  This, 
though  an  assumption,  is  not  distorted,  for  lamps  from 
3  1-2  to  4  1-2  watts'  efficiency  are  on  the  market,  and  yet, 
many  a  station  is  being  operated  with  lamps  of  a  worse 
efiiciency  than  4  1-2  watts,  and  they  wonder  why  it  is  that 
their  dividends  are  smaller  than  those  of  other  plants.  It 
is  the  incandescent  lamp  that  will  make  or  break  the  divi- 
dend paying  record  of  the  central  station  and  it  should  be 
considered  with  the  utmost  care.  The  assumption  has 
been  made  and  the  question  been  analyzed.  The  lack  of 
actual  data  makes  it  necessary  to  assume  and  analyze  the 
question  as  it  has  just  been  done.  However,  the  London* 
EL-ctrical  Review  has  published  some  facts  which  will  be 
analyzed  as  this  assumption  has  been,  and  will  show  im- 
mediately the  advisability  of  maintaining  efficient  lamps  on 
a  circuit,  even  though  their  life  be  short. 

The  facts  published  by  the  London  Elccli-'ical  Review 
were  an  account  of  a  test  on  Edison  Swan  lamps  and  the 
results  were  presented  in  tabulated  form,  giving  the  initial 
candle  power,  the  initial  efficiency  and  the  total  watts  used 
on  the  lamp.  A  test  of  r.ooo  hours'  duration  was  started 
and  at  the  end  of  each  100  hours  observations  were  made 
as  to  the  candle  power  and  the  total  energy,  the  efficiency 
of  the  lamps  being  computed  and  placed  in  the  table.  This 
table  is  presented  to  you  in  this  article  with  the  deductions 
drawn  from  the  data  as  given — the  first  four  columns  of 
the  data  as  furnished  by  the  Ehxtrieal  Revieiv,  the  other 
columns  are  deductions  drawn  from  the  first  four  columns. 


300,, . 
400... 
500.., 
600,.. 

700 

800... 
900... 
1000... 


Watts 
per 

c.  p, 


4- =9 
4-38 
4-50 
4.68 
490 
5.00 


Total 
watts. 


64.46 
6.}.  86 
65.19 
63-96 
63-38 
^I'V-) 
6.107 
6^45 
62.24 
60.76 
60.00 


Average  of 

each 

100  hours. 


Aver-  Average 
age        total 
c.  p.    watts. 


19  05 
tS.oo 
16,40 
15.40 
15.00 
14.60 
M-aS 
'3- 70 
12.05 


64.66 
65.03 
64.5? 
63.07 

63.41 
63. 2S 

63    3f 

6i.8s 
61.50 
fH:.38 


Cost  fijiured  on 
the  basis  of  ic. 
for  qo  watt  hrs. 


Cost  for 

Cost  of 

each 

i6c.p.at 

100  hrs. 

100  hrs. 

$1,293 

Si.oS 

1.300 

I  16 

1.297 

1.26 

1. 270 

1.32 

1.268 

..264 

1.38 

1.26s 

1.42 

l.=S7 

1.47 

1.230 

1.51 

1.207 

1.5S 

Column  seven  shows  what  the  customer  pays  each  100 
hours  for  the  lamp  he  is  using.  Column  eight  shows  what 
he  pays  for  each  16  candle  power  of  light  he  gets  for  each 
of  the  100  hours.  These  figures  are  computed  upon  the 
average  of  the  observations;  that  is,  for  the  first  100  hours 
the  average  candle  power  produced  is  taken,  ami  so  on, 
for  each  succeeding  100  hours.  The  cost  of  the  electrical 
energy  used  in  the  estimate  is  one  cent  per  50  watt  hours, 
the  prevailing  price  at  the  present  day. 

The  potential  in  these  experiments  was  constant,  the 
same  as  any  ordinary  central  station  endeavors  to  maintain. 
The  resistance  of  the  filament  increases  as  the  lamp  con- 
tinues to  burn,  and  the  total  energy  used,  when  the  poten- 
tial is  constant,  decreases  and  the  lamp  takes  less  current 
to  a  small  extent  than  when  it  st.irts  to  burn.  The  rela- 
tion of  the  candle  power  to  the  total  energy  shows,  thou)^h 
less  energy  is  used  as  the  life  continues,  that  the  economy 
of  the  lamp  is  greatly  lessened  because  the  light  produceil 
decreases  (due  to  the  depreciation  of  the  filament  and  the 
discoloration  of  the  glass)  in  a  much  greater  proportion 
than  the  total  energy. 

As  the  light  decreases  in  a  much  greater  proportion 
than  the  energy,  wl.ich  is  what  wc  pay  for,  the  light  being 
the  result,  however,  that  wc  desire,  it  is  easy  to  see   that 


we  are  paying  more  for  our  light  as  the  lamp  continues  to 
burn. 

If  we  wish  to  maintain  a  constant  candle  power  through- 
out the  entire  life  of  a  lamp,  the  electromotive  force  will 
have  to  be  raised  as  the  filament  increases  in  resistance. 
The  discoloration  of  the  glass  and  the  depreciation  in  the 
quality  of  the  filament  also  make  an  additional  increase 
in  the  electromotive  force  necessary,  the  current  is  main- 
tained up  to  what  it  was  at  the  start,  and  even  increased. 
Thus  the  energy  required  to  produce  a  constant  supply  of 
light  would  be  constantly  increasing,  and  therefore  the 
cost  of  the  light  constantly  increasing  as  the  life  of  the 
lamp  continues. 

Dr.  Philip  Atkinson  of  Chicago,  in  a  recent  lecture  in 
which  he  advocated  the  economy  of  the  renewals  of  incan- 
descent lamps  at  much  shorter  intervals  than  the  usual 
practice,  unfortunately  gave  as  the  reason  that  the  fila- 
ment's resistance  was  reduced  the  longer  the  lamp  was 
used,  whereby  the  current  is  increased  while  at  the  same 
time  the  luminosity  is  decreased. 

He  is  wrong  in  regard  to  the  resistance  of  the  filament 
and  the  increase  of  current,  for  the  incandescent  lamp  as  it 
grows  old  takes  less  current  whenever  the  potential  is 
constant. 

Attention  is  called  to  Dr.  Atkinson's  reasons,  so  that 
others  may  not  be  misled  by  his  incorrect  premises,  even 
though  they  may  have  been  used  to  prove  an  assumption 
that  is  supported  by  facts.  There  is  nothing  so  detri- 
mental to  a  cause  as  false  and  incorrect  premises. 

The  financial  results  in  table  "B"  are  very  clear  and 
plain,  and  any  one  would  say  at  a  glance,  allowing  that  a 
16  candle  power  lamp  costs  50  cents,  that  it  would  not  cost 
the  consumer  a  cent  more  for  light  if  he  bought  a  new 
lamp  at  the  end  of  900  hours,  for  the  saving  in  current 
would  pay  for  the  lamp;  that  much  is  apparent.  How- 
ever, the  following  table  makes  the  matter  clearer  and 
more  closely  defines  the  line  of  the  most  economical  life  of 
the  lamp.  The  lamps  are  assumed  in  this  table  to  cost 
the  consumer  50  cents;  the  cost  of  the  current  is  taken 
from  the  table  just  previous  to  this. 
Table  C. 


Number  of  Hours  to  Burn. 


otS. 


Lamps  replaced  every  too  hours 

Lamps  replaced  every  2C0  hours 

Figured  on  a  basis  of  1,200  hours  and 
reduced  to  lO-ia, 

Lamps  replaced   every  300  hours. 

Figured  on  a  basis  of  1,200  hours  and 
reduced  to  10-12. 

Lamps  replaced  every  4'o   hours. 

Lam  ps  replaced  every  500  hours 

Figured  on  a  basis  of  1,200  hours  and 
reduced  to  ro-12. 

Lamps  replaced  every  600  hours. 

Figured  on  a  basis  of  1,400  hours  and  re- 
duced lo  10-14. 

Lamps  replaced  every  700  hours. 

Figured  on  a  basis  of  1,600  hours  and  re- 
duced to  10-16. 

Lamps  replaced  every  Soj  hours. 

Figured  on  a  basis  of  i,Soo  hours  and  re- 
duced to  10-18. 

Lamps  replaced  every  900  hours. 

Lamps  replaced  every  1,000   hours 


^ 

c: 

a 

U 

u 

10.80 

S.oo 

11.20 

2.50 

11.66 

i.eo 

12.05 

1.25 

■=•34 

..00 

12.68 

.Sj 

12. Si 

■7» 

'3.05 

.62 

■3-30 

■55 

13.  W 

•50 

$15-80 
13-70 

I3.32 


13  30 
13-34 

»3.5' 
13  5= 
13-67 


The  result  of  the  above  compilation  shows  that  for  this 
grade  of  lamp  at  the  price  of  current  and  the  price  of 
lamp  assumed,  that  though  the  lamp  will  last  1,000  hours 
it  is  better  to  throw  the  lamp  away  at  the  end  of  400 
hours  and  use  new  ones.  Seventy-five  cents  per  lamp  will 
be  saved  every  1,000  hours  by  replacing  the  lamps  every 
400  hours  instead  of  keeping  one  lamp  in  1,000  hours. 

If  the  lamps  were  cheaper  and  the  current  the  same, 
or  dearer,  it  would  be  cheaper  to  replace  the  lamps  still 
oftener  than  400  hours.  If  the  current  was  but  half  of 
what  is  assumed  in  the  compilation,  that  is,  if  the 
current  cost  but  one  cent  for  100  watt  hours,  it  would  be 
cheaper  to  replace  the  lamps  every  700  hours,  cheaper  by 
about  17  cents  for  every  1,000  hours. 

It  is  not  a  question  of  the  life  of  a  lamp  alone,  that 
should  determine  what  lamps  should  be  used,  but  also  the 
efficiency  of  the  lamp,  cost  of  current,  and    price  of    lamp. 

A  mathematical  equation  should  be  formed  taking  all 
these  factors  into  consideration  before  the  matter  should 
be  decided  by  the  central  station.  Reliable  data  on  the 
majority  of  the  makes  of  the  lamps  are  not  obtainable,  and 
it  has  been  necessary  to  treat  the  matter  from  assumption 
and  from  analyzing  such  data  as  have  been  published; 
but  even  from  mere  assumption  it  is,  without  doubt,  an 
assured  fact,  except  when  the  current  is  extremely  cheap, 
that  an  eflicient,  short-lived  lamp  is  preferable  to  an  ineffi- 
cient long  lived  lamp. 

In  making  this  mathematical  equation  the  end  in  view 
is  to  determine  the  efiiciency  at  which  the  sum  of  the 
costs  of  power  and  lamps  is  a  minimum,  and  in  order  to 
do  this  the  rate  of  variation  of  life  of  a  lamp  with  its 
el'ticiency.  should  be  known.  This  variation  would  have  to 
be  given  by  the  manufacturer. 

To  give  this  equation  in  the  shape  of  a  formula  we  will 
assume  symbols  to  represent  the  various  factors. 

Let  A  =  the  number  of  watt  hours  required  by  a  16-can- 
dle power  lamp.  A-^  16  would  represent  the  efiiciency  per 
candle  power. 

Let  l!  =  the  life  of  the  lamp  at  A-^-l6  efficiency. 

Let  Y  =  the  cost  of  a  16  candle  power  lamp. 

Let  X=the  cost  of  a  watt  hour  delivered  at  the  lamp. 

The  value  of  A  and  H  must  be  ascertained  from  the 
manufacturer. 

Y  is  the  price  that  has  lobe  paid  for  the  lamp. 

To  obtain  the  cost  of  a  watt  hour,  or  X,  delivered  at  the 
lamp,  the  mean  curi'ent  at  the  station  must  be  determined. 
As  the  wires  and  devices  have  been  figured  for  a  certain 
loss  for  ma-sinium  current,  the  energy  in  transmitting 
the  mean  current  would  bear  the  same  ratio  to  the  percent- 
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age,  figured  for  the  ma.-umum  load,  as  the  mean  current 
does  to  the  maximum  current.  This  amount  of  energy 
mast  be  subtracted  from  the  total  energy  developed  and 
the  remainder  will  give  the  amount  of  energy  used  in  the 
lamps.  The  total  operating  expenses,  less  the  cost  of 
lamps,  divided  by  the  total  watt  hours  delivered  at  the 
lamps, will  give  the  cost  of  one  watt  hour- 

The  cost  of  operating  a  i6-candle  power  lamp  for  an 
hour  would  be  the  cost  of  a  watt  hour  multiplied  by  the 
number  of  watts  required  by  the  16  candle  power  lamp,  or 
XXA. 

The  proportion  of  cost  for  replacing  lamps  would  be  the 
price  of  the  lamps  di\ided  by  the  life,  or  V-^B. 

The  most  economical  point  to  run  the  station  would  be 
when  the  sum  of  the  renewals  and  the  cost  of  the  energy  is 
a  minimum  or  expressed  in  a  formula,  when  (V-i-B)-l- 
(XXA)=a  minimum. 

To  give  an  example  of  this  we  will  assume  conditions. 
Let  cost  of  lamp=5o  cents,  efficiency  A-i-i6=4  watts,  or 
A=64  watts;  let  X=^.oooi6,  an  average  cost  of  electrical 
energy  {being  ,3  of  a  cent  for  50  watt  hours),  and  the  life 
of  lamp  1,000  hours,  and  substituting  these  values  in  the 
formula  we  have  §. 50-^1, ooo+f.oooi6x64=?  or $.0005-!- 
$.oio24=i§.oio74. 

Another  lamp  costs  60  cents,  its  efficiency  is  3  watts  or 
A^4S  watts.  X=the  same  as  in  previous  case,  $.00016, 
and  the  life  of  lamp  300  hours,  substituting  these  values 
in  the  formula,  we  have  $.6o-H300-[-$. 00016  X  48=?  or  |. 002 
+$00768=$  00968. 

The  result  shows  that  a  lamp  costing  60  cents  and  hav- 
ing a  life  of  only  300  hours  with  3  watts'  efficiency  makes 
the  operating  expenses  of  the  station  less  than  if  the  lamp 
was  only  50  cents  and  had  a  life  of  1,000  hours  with  4 
watts'  efficiency;  in  fact  the  3-watt  lamp  is  cheaper  even 
though  the  4- watt  lamp  cost  but  i  cent  and  had  a  life  of 
10,000  hours,  for  the  cost  of  the  energy  alone,  for  the  4- 
watt  lamp  is  in  excess  of  the  sum  of  the  cost  of  the  lamp 
and  energy  in  the  case  of  the  3-watt  lamp.  The  question  is 
governed  very  much  by  the  cost  of  the  energy. 

The  incandescent  lighting  business  has  grown  upon  us  so 
rapidly  that  we  have  been  unable  to  keep  up  with  the  great 
advance,  and  the  public  has  been  suffered  to  remain  in 
dense  ignorance  on  one  of  the  most  important  subjects  of 
the  present  day.  In  fact,  not  only  has  the  public  Ijeen  al- 
lowed to  remain  ignorant,  but  the  great  majority  of  central 
station  men  have  had  no  opportunity  whatever  of  gather- 
ing such  data  together  that  would  enable  them  to  fully 
comprehend  the  important  part  the  incandescent  lamp 
plays  in  their  business,  and  wherein  lay  vital  considera- 
tions. 

The  renewals  have  always  been  considered  the  bugbear 
of  the  central  station,  bat  the  waste  of  energy  has  seldom 
received  the  slightest  notice. 

The  success  or  failure  of  electric  light  central  stations  as 
dividend  earning  inveslraenis,  is  of  the  utmost  moment 
to  the  agents,  manufacturers  of  electric  light  apparatus 
and  others  who  desire  to  promote  the  business.  It  is  nec- 
essary for  the  success  of  those  desiring  to  promote  the  elec- 
tric light  business  that  the  electric  light  central  stations 
make  money.  For  the  electric  light  central  stations  to  be 
financially  successful,  those  operating  them  should  be 
convinced  of  the  importance  of  using  efficient  lamps  and  of 
renewing  them  as  soon  as  their  efficiency  materially  de- 
preciates. 

The  bugbear  that  exists  in  the  minds  of  many  central 
station  men  that  it  is  the  cost  of  renewal  of  lamps  that  rep- 
resents the  great  expense,  should  be  eradicated  and  the 
question  of  waste  of  energy  so  demonstrated  that  they  can 
not  avoid  seeing  the  advisability  of  efficiency  rather  than 
long  life  in  the  lamps  they  are  using. 


Novel  Use  of  the  Telephone. 

A  company  has  been  formed  in  Paris  to  organize  a  tele- 
phonic theatrical  service.  The  company  has  erected  in 
various  public  places,  such  as  cafes,  clubs,  restaurants,  etc-, 
a  certain  number  of  automatic  telephone  receivers  by 
which,  on  introducing  a  fifty  centime  piece,  one  is  placed 
in  communication,  for  five  minutes,  with  theaters  or  con- 
certs indicated  on  the  apparatus.  At  present  the  Opera 
Comicjue,  the  Eoufles,  and  the  Nouveautes  are  the  only 
theaters  in  connection  with  the  system,  but  the  number 
will  be  soon  increased.  The  Theatrophone  company,  as  it 
is  called,  intends  to  supplement  this  public  service  by  a 
private  service,  available  for  all  subscribers  to  the  state 
telephone  system.  By  means  of  monthly  subscription 
of  fifteen  francs,  and  a  payment  of  fifteen  francs  per  even- 
ing for  this  service,  a  subscriber  to  the  Paris  system  can 
enjoy  telephonic  communication  with  a  given  theater,  se- 
lected from  among  those  connected  with  the  ser\'ice,  during 
the  entire  performance,  and  for  any  number  of  listeners 
The  prices  given  above  are  for  two  receivers.  The  addi- 
tion of  extra  telephones,  so  that  several  persons  may  hear 
at  once,  entails  a  further  charge  of  two  francs  per  pair  per 
month. 


Employment  of  Electricity  in   Mines. 

The  interest  shown  by  engineers  generally  in  the  appli- 
cation of  electricity  is  highly  gratifying  to  all  who  are 
directly  interested  in  electrical  development.  The  em- 
ployment of  electricity  in  mining  is  one  of  the  most  im 
portant  advances  that  has  been  made  from  a  commercial 
standpoint.  An  English  mining  journal  referring  to  the 
application  of  electricity  to  mining,  says:  "It  is  not  won- 
derful that  the  electrical  transmission  of  power,  affording 
as  it  does  the  means  of  utilizing  cheap  sources  of  power  in 
the  most  convenient  form  should  have  secured  a  rapid 
adoption  amongst  mining  engineers,  and  that  the  question 
of  its  relative  value  to  that  of  other  means  of  power  trans- 
mission should  be  one  of  exceptional  interest  to  the  mem- 
Jjcrs  of  that  profession." 

An  abstract  from  an  interesting  article  on  this  subject  in 
the  A/ifihij^'  /I'/tifiii/ ioWows:  The  extensive  employment 
which  electricity  is  destined  to  secure  in  mines  Is  evidenced 
in  the  fact  that  one  firm  of    Knglish   engineers   has  alone 


supplied  electrical  mining  plant  to  the  extent  of  more  than 
1,200  horse  power.  In  the  United  States  and  in  Germany 
electricity  has  been  employed  with  the  most  exceptional 
success  for  the  communication  of  power  from  rivers  and 
waterfalls  to  actuate  mining  machinery  at  a  distance  of  a 
considerable  number  of  miles.  Heavy  orders  for  electric 
mining  plants  have  lately  been  placed  in  the  newer  coal 
mining  districts  of  the  United  States,  and  at  the  iron 
mines  of  Ironwood  (Michigan)  the  electric  power  is  used 
for  both  the  illumination  of  the  workings  and  the  extrac- 
tion of  the  ores.  There  are  not  less  than  1,200  lamps  of 
i6-candle  power  distributed  through  the  workings  of  this 
mine,  and  the  machines  actuated  include  a  large  number 
of  very  varying  power.  Indeed,  one  of  the  chief  advanta- 
ges of  electricity  is  the  readiness  and  economy  with  which 
it  can  be  adapted  to  the  continual  fluctuations  in  the 
demand  upon  it.  This  quality  of  electricity  seems  to  give 
it  a  promising  future  as  the  means  of  supplying  power  to 
apparatus  employed  for  the  direct  extraction  of  mineral. 
The  drawbacks  which  attend  the  employment  of  labor  in 
mines  render  any  solution  of  the  difficulty  of  adapting  me- 
chanical means  to  the  work  of  the  miner  an  important 
benefit  to  the  mine  owner,  and  electricity  has  in  this 
direction  considerable  advantages  over  other  forms  of 
power.  The  electrical  coal  cutting  machine  employed  at 
Lord  St.  Oswald's  colliery  at  Nostell  has  bored  55  yards, 
to  an  average  depth  of  3  feet  S  inches  in  an  hour  and  a 
quarter,  and  the  cost  of  its  working  is  less  by  is.  6d.  per 
ton  than  that  of  cutting  by  hand.  This  apparatus  has  a 
cutter  of  the  bar  type  revoUing  upon  its  axis,  and  is  driven 
by  a  dynamo  having  nominally  lo-horse  power,  situated 
at  a  distance  of  about  a  mile.  Electrical  transmission  of 
power  as  a  mining  expedient  is  destined,  undoubtedly,  to 
take  a  high  place  in  mining  mechanics  in  the  future,  and 
its  advocates  would  say  that  its  employment  is  not  con- 
fined to  cases  in  which  transmission  is  required  over  ex- 
ceptionally long  distances  from  the  source  of  supply.  They 
urge  that  electric  power  is  cheaper  both  in  the  first  cost 
and  expense  of  maintenance  than  compressed  air  or  any 
other  fcrm  of  power  transmission,  and  that  it  is  peculiarly 
suited  to  the  needs  of  an  industry  in  which  it  is  required 
to  continually  remove  machines  from  place  to  place.  It 
may  be  added  to  these  advantages  that  electric  cables  are 
easier  to  maintain  in  an  efficient  state  than  steam,  or  air. 
or  hydraulic  pipes,  and  that,  moreover,  an  electric  plant 
can  be  utilized  for  the  lighting  of  a  mine  as  well  as  for  the 
transmission  of  power. 

Against  the  admitted  conveniences  and  advantages  of 
electric  power  in  mines,  there  are  to  be  urged  certain  ob 
jections  which,  though  serious  enough  in  themselves,  are 
probably  only  of  temporarj'  duration — that  is  to  say,  that 
the  lessons  of  experience  will  produce  improvements  in 
the  electrical  apparatus  sufficient  to  obviate  these  difficul- 
ties. The  principal  danger  in  the  employment  of  electrical 
apparatus  is  its  liability  to  sparking,  which  might  produce 
serious  accidents  in  many  mines.  On  this  point  Messrs. 
Atkinson  recently  staled  before  the  Institution  of  Civil 
Engineers  that  they  had  experimented  by  tilling  with  coal 
gas  the  chamber  inclosing  the  commutator  and  brushes  of 
their  motor.  After  five  hours  they  drew  out  a  quantity, 
and  after  admitting  atmospheric  air  in  measured  propor- 
tions they  attempted  to  explode  it,  and  only  after  obtain 
ing  such  an  atmosphere  as  would  never  be  reached  in 
mines  were  they  enabled  to  do  so.  Mr.  Snell,  of 
Imraisch  &  Co..  whose  practical  experience  upon  the 
matter  makes  him  as  good  an  authority  as  can  be  desired, 
declares  that  little  is  to  be  feared  from  sparking.  While 
every  precaution  should  be  taken,  the  best  safeguard  is 
perfect  ventilation  in  the  vicinity  of  the  motor.  It  may, 
therefore,  be  concluded  that  electric  transmission  is  suitable 
for  employment  under  proper  safeguards  in  the  majority 
of  metalliferous  mines.  It  is  urged  that  the  results 
obtained  in  special  and  trial  installations  of  electrical 
machinery  can  hardly  be  expected  in  general  working, 
under  which  the  most  simple  class  of  machinery 
suffers  a  material  decline  from  its  theoretical  efficiency. 
To  this  it  may  be  answered  that  the  satisfactory  character 
of  electrical  machinery  in  actual  working  is  proved  by  the 
additions  to  plants  which  have  been  made,  and  the  repeat 
orders  which  have  been  given  by  mine-owners  who  have 
adopted  this  method  of  power  transmission. 

But  though  the  question  of  relative  efficiency  may  be  of 
the  principal  importance  in  settling  the  question  in  a 
country  like  England,  it  does  not  take  the  supreme  place 
for  a  mining  engineer  who  has  to  make  an  installation  in 
a  new  and  unopened-up  country.  Under  such  conditions 
convenience  and  rapidity  of  erection  are  often  the  primary 
factors  in  determining  the  adoption  of  plant,  and  when 
coal  is  dear  and  water  power  is  available  at  a  moderate 
distance  it  seems  nearly  certain  that  electricity  will  have 
the  preference.  Moreover,  in  places  where  labor  is 
scarce  electricity  is,  perhaps,  the  most  ready  and  con- 
venient method  of  applying  power  to  a  number  of  small 
machines  scattered  over  a  wide  area.  In  the  coal  mines  of 
this  countr)',  also,  it  is  probable  that  electricity  will  gain  a 
wider  employment  as  new  inventions  lessen  the  liability 
of  explosion  in  fiery  mines. 

It  should  not,  however,  be  lost  sight  of  that  the  use  of 
electricity  in  metalliferous  mines  is  not  to  be  confined  to 
the  purposes  of  lighting  and  to  the  working  of  machines. 
It  has  yet  a  very  much  wider  range  of  capabilities.  Its 
value  as  a  means  of  transporting  mineral  and  materials 
over  inaccessible  ground,  and  in  countries  where  the  ordi- 
nary means  of  communication  do  not  exist,  has  already 
been  fully  demonstrated.  The  application  of  electricity  to 
the  welding  of  metals,  ard  of  their  disposition,  has  also 
secured  important  practical  successes,  and  it  is  impossible 
to  say  how  far  the  employment  of  the  force  will  be  carried. 
What  is  certain  is  that  it  will  be  more  and  more  largely 
employed  in  mining,  though  it  does  not  follow  that  it  will 
displace  the  systems  of  power  transmission  already  in  use. 
Mining  is  pursued  under  all  sorts  of  conditions,  and  there 
is  consequently  room  for  a  large  variety  in  the  appliances 
which  are  employed  in  it.  Mining  engineers  cannot 
afford  to  overlook  the  fact  that  electricity  now  occupies  a 
position  of  ascertained  value  among  the  resources  of   their 


profession.  The  paper  and  the  discussion  at  the  Institu 
tion  of  Civil  Engineers  show  that  both  its  capabilities  and 
limitations  have  been  carefully  determined  in  actual 
practice,  and  that  it  has  long  since  passed  beyond  the 
experimental  stage  as  a  means  of  transmitting  power 
through  the  workings  of  a  mine. 


Employment  of  Electricity  in   Dentistry. 

In  a  recent  number  of  the  London  Elech'ical  Rcvic-i'  a 
description  of  what  is  styled  "a  demonstration  of  the  new 
dental  vibrator"  is  given.  The  vibrator,  it  is  said,  does 
not  depend  for  the  resultant  insensibility  produced  on  the 
use  of  anx-sthetics,  but  proceeds  on  the  principle  of  setting 
up  in  the  nerve  of  the  tooth  a  series  of  extremely  rapid  vi- 
brations, which  effectually  prevent  the  sensation  of  pain, 
the  action  of  the  instrument  being  divertant  and  not  anaes- 
thetic. The  apparatus  consists  of  a  small  Ruhmkorff  in- 
duction coil,  made  with  an  extremely  fine  wire,  and  having 
a  delicate  and  highly- strung  spring  armature.  The  patient 
is  placed  in  the  ordinary  dentist's  chair,  with  the  negative 
electrode  in  his  left  hand  and  the  positive  in  his  right. 
The  current  is  turned  on  until  the  patient  signifies  that  it 
is  as  strong  as  he  can  bear.  The  forceps  are  then  con- 
nected by  a  conductor  with  the  other  portions  of  the  posi- 
tive electrode,  and,  everything  being  prepared  for  the  ex- 
traction, the  patient  grasps  the  handles  as  tightly  as  possi- 
ble. The  actual  extraction  is  then  at  once  proceeded  with, 
the  current  being  turned  on  for  the  purpose.  The  mo- 
ment the  tooth  is  extracted  the  current  is  cut  off.  The 
patient  experiences  no  pain  during  the  operation,  but  is 
merely  conscious  of  a  tingling  of  the  hands  and  the  fore- 
arms, resembling  that  commonly  described  as  "pins  and 
needles." 


A  New  Chicago  Enterprise. 

Western  electrical  men  are  often  referred  to  as  an  un- 
usually enterprising  class,  and  it  is  their  ability  to  quickly 
recc^nize  the  needs  of  the  trade  that  entitles  them  to  this 
distinction.  At  the  beginning  of  the  present  period  of 
prosperity  in  the  electrical  supply  business  the  West  did 
but  little  toward  producing  the  goods  for  which  there  is 
now  such  a  great  demand.  At  the  present  time,  however, 
the  westerner  is  beginning  to  appreciate  the  advantages  to 
be  gained  through  the  encouragement  of  home  enterprise. 
On  all  sides  there  exists  a  feeling  that  Chicago,  while  still 
retaining  the  distinction  of  being  the  chief  distributing 
point  for  the  wares  of  eastern  manufacturers,  will  also  be- 
come the  manufacturing  center  of  the  West.  In  several 
lines  a  great  deal  of  progress  has  already  been  made,  but 
one  branch  in  particular  is  worthy  of  special  mention. 
The  home  of  tie  insulated  wire  manufactuier  has  been  in 
the  past  in  the  East,  but  now  Chicagoans  are  entering  the 
field  and.  with  their  usual  energy,  already  commanding  their 
rightful  share  of  the  trade.  About  four  months  ago  a  party 
of  Chicago  capitalists  decided  that  the  demand  for  high 
grade  insulated  wire  had  become  such  as  to  warrant  the 
erection  of  a  local  factory.  Accordingly  a  company  was 
formed  under  the  aame  of  the  Chicago  Insulated  Wire 
company,  and  all  the  necessary  machinery  was  installed  at 
48.  50  and  52  N.  Clinton  street.  From  the  start  this  con- 
cern has  met  with  encouragement.  Operations  were  begun 
with  10  to  12  hands  in  a  factory  having  a  tloor  space  of 
65x165  feet.  Now  we  are  informed  that  the  company  has 
on  its  pay  roll  about  35  men  and  will  shortly  require  ad- 
ditional room  for  new  machinery.  The  business  of  the 
Chicago  Insulated  Wire  company  is  under  the  direction  of 
II.  P.  Lucas,  who  holds  the  position  of  general  manager 
and  treasurer  of  the  company.  Mr.  Lucas  has  had  the 
benefit  of  a  long  experience  in  the  wire  business.  It  will 
be  remembered  that  he  was  formerly  connected  with 
Holmes,  Booth  &  Haydens  of  New  York,  and  recently 
with  the  Great  Western  Electric  Supply  company,  Chicago. 


The  Writing  Telegraph. 

Under  an  unassuming  title  an  eastern  company  is  pre- 
senting the  business  world  an  invention  which  the  project- 
ors claim  is  not  second  to  the  telegraph  or  telephone.  It 
is  the  writing  telegraph.  The  apparatus  is  not  complicated, 
and  in  a  few  moments'  time  the  novice  is  able  to  write  with 
a  stylus  fixed  permanently  to  the  base  of  the  instrument  by 
means  of  a  very  fine  steel  wire.  The  same  wire  holds  a 
carbon  cube  in  front  ol  the  poles  of  two  electro  magnets, 
placed  a  short  distance  apart,  and  at  right  angles  to  each 
other.  These  magnets  are  actuated  by  an  undulatory  cur- 
rent passing  over  a  separate  wire,  forming  a  text  hard  to 
be  distinguished  from  the  original.  As  the  hand  moves 
the  stylus  to  make  the  letters,  the  carbon  is  carried  first  in 
close  proximity  to  and  then  away  from  the  poles  of  the 
magnets,  and  by  so  doing  increases  and  decreases  the 
current  waves,  changing  the  strength  of  the  magnets  at 
the  opposite  ends  of  the  lines.  This  serves  to  move  a 
fountain  pen  attached  to  another  steel  wire  and  carbon 
cube,  exactly  duplicating  the  letters  as  formed  by  the 
writer.  This  pen  rests  upon  a  tape  of  paper  controlled  by 
clock  work.  Two  separate  wires  are  necessary,  but  be- 
yond this  the  fixtures  are  simple  and  inexpensive,  and  it  is 
believed  by  the  promoters  that  it  is  destined  to  take  the 
place  of  the  telephone,  at  least  for  long  distance  work.  The 
leading  advantage  claimed  for  the  tievice  is  that  it  makes  a 
record.  The  Writing  Telegraph  company  of  New  York 
is  forming  companies  throughout  the  country.  One  has 
been  organized  at  Indianapolis  for  the  State  of  Indiana. 
An  exhibition  of  the  apparatus  was  recently  given  on  the 
lines  of  the  Postal  Telegraph  com|)any,  between  Indian- 
apolis and  Crawfordsvillc,  and  later  between  I'"t.  Wayne, 
Ind.,  and  Van  Wert,  Ohio,  attracting  much  attention. 


George  Carleton,  city  electrician  of  Oakland.  Cal.,  has 
decided  not  to  recommend  the  laying  of  clcctiic  wires  under- 
ground, but  suggests  they  be  placed  on  poles  50  to  75  feet 
high. 
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CORRESPONDENCE. 


New  York  Notes. 

New  York,  April  18. — The  arguments  in  favor  of  the 
Clark  bill  for  the  extension  of  the  terminal  facilities  of  the 
elevated  railroad  at  Battery  Park  were  presented  to  the  As- 
sembly Railroad  committee  last  Tuesday.  The  hearing 
assembled  the  largest  array  of  representatives  of  different 
interests  that  has  come  before  the  committee  this  season. 
F.  B.  Thurber  spoke  in  favor  of  the  bill  in  the  interests  of 
the  merchants,  Cyrus  Clark  for  the  west  side  association, 
Lasen  N.  Fuller  for  the  Washington  Heights  Taxpayer's 
association  and  F.  G.  Gedney  for  the  public.  Assistant 
Corporation  Counsel  Blandy  stated  that  the  city  authori- 
ties were  opposed  to  taking  any  more  of  Battery  Park  for 
the  elevated  road,  but  the  opposition  to  the  bill  did  not 
seem  sufficiently  strong  to  be  further  represented.  The 
passage  of  this  bill  is  expected,  and  a  temporary  relief  will 
be  had  until  the  great  underground  electric  system  can  be 
constructed  toward  which  public  sentiment  is  being 
directed  with  energy. 

The  Metropolitan  Telephone  company  was  censured  by 
the  coroner's  jury  for  maintaining  a  pole  that  was  rotten, 
and  only  held  in  place  by  a  wire.  At  the  corner  of  Twelfth 
street  and  Avenue  E,  Thomas  Bowman,  a  lineman,  fell  with 
the  pole  and  was  instantly  killed. 

A  system  of  audible  signals  in  the  railroad  tunnel  is  said 
to  work  well,  and  the  idea  of  lighting  by  electricity  has 
been  abandoned.    W.  H.  T. 

San  Francisco,  Cal. 

San  Francisco,  Cal.,  April  18. — At  last  it  appears  that 
San  Francisco  is  to  have  an  electric  road,  as  work  has  been 
commenced  on  the  San  Francisco  &  San  Mateo  Railway 
company's  proposed  line  between  the  cities  named.  Like 
every  horse  or  cable  line  here,  the  new  electric  road  will 
find  its  city  terminus  at  the  Oakland  ferries.  It  will  thence 
run  along  Stewart  street  to  Harrison,  thence  out  through 
the  Mission  and  over  the  hills  to  San  Mateo,  a  total  dis- 
tance of  14.7  miles.  The  contract  was  secured  by  the 
Pacific  rolling  mills  of  this  city,  who,  it  is  understood, 
represent  the  Westinghouse  electric  street  railway  interest, 
which  system  is  to  be  used.  The  contract  calls  for  the 
placing  of  sixty  cars  and  the  completion  of  the  road  within 
one  year.  The  rails  are  now  on  the  ground,  and  work  is 
being  pushed  rapidly,  although  formidable  obstacles  are 
being  met.  The  most  serious  of  these  presented  itself 
when  an  order  was  introduced  before  the  Board  of  Super- 
visors, limiting  the  rights  of  persons  or  corporations  to 
operate  overhead  electric  railway  systems  in  that  pDrtion  of 
San  Francisco  within  a  line  drawn  from  the  intersection  of 
the  westerly  line  of  Van  Ness  avenue  and  the  Bay 
along  Van  Ness  avenue  to  Market,  to  Eleventh  to 
Bryant,  to  Tenth,  to  Channell,  to  Potrero  avenue,  to 
Alameda,  to  Eighth,  to  Channell,  to  the  bulkhead  or 
sea  wall,  thence  to  the  point  of  beginning.  This  in- 
cludes all  the  business  portion  of  the  city.  The  order, 
which  was  passed  to  print,  is  made  applicable  to  all  fran- 
chises which  have  been  granted,  or  which  may  hereafter 
be  granted,  and  any  person  or  corporation  violating  its 
provisions  shall  immediately  forfeit  all  privileges  and  fran- 
chises which  may  have  been  granted.  J.  W.  Hartzell,  the 
manager  of  the  proposed  San  Mateo  road,  takes  the  matter 
very  quietly.  He  says:  "If  the  supervisors  can  over-ride 
the  state  law,  we  shall  have  to  put  in  a  cable  as  far  as 
Tenth  street,  from  the  junction  of  Market  and  Stewart 
streets.  Beyond  this  the  order  will  not  affect  us."  From 
this  it  is  evident  that  the  validity  of  the  ordinance  is  to  be 
tested. 

Notice  is  published  in  the  daily  papers  to  the  effect  that 
Wan  Yune  Lung  Kee  iS:  Co.,  and  Lee  Sbew  Chaw  have 
ceased  to  be  the  agents  of  the  Canton  Electric  Light  com- 
pany of  C'anton,  China,  the  agency  having  been  transferred 
to  Wong  Wee  San,  Lew  Ming  Lung,  Lee  Shee  Gi  and 
Woo  Chung  Poo  of  San  Francisco,  who  will  transact  the 
United  States  business  of  the  company.  The  Edison  Gen- 
eral Electric  company  is  shipping  five  20-light  and  one  45- 
light  Edison  loo-volt  dynamos  to  the  Canton  company 
this  week.  These  are  to  be  used  as  exiiibition  plants  by 
the  Canton  company  in  different  cities  in  China,  and  will 
be  gazed  upon  by  thousands  of  curious  celestials. 

The  Pacific  rolling  mills  of  San  Francisco  have  com- 
menced work  on  the  new  line  of  the  Consolidated  Electric 
Railway  company  of  Los  Angeles. 

Modesto,  Cal.,  was  lighted  by  electricity  for  the  first 
time  on  the  evening  of  April  Sih.  The  National  electric 
alternating  incandescent  system  is  used,  and  450  lights  are 
in  operation. 

C.  M.  Spaulding  of  the  Electrical  Supply  company  of 
Chicago  has  been  "doing"  California  for  the  past  month. 
He  leaves  for  the  Northern  Pacific  states  this  week. 

Judge  Sawyer  of  the  United  States  District  Court  has 
rendered  a  decision  in  the  suit    brought  by  the  chief  of  the 


fire  department  against  the  Electric  Improvement  company 
to  compel  the  latter  to  remove  its  housetop  circuits.  The 
court  held  the  ordinance  prohibiting  housetop  circuits  to  be 
valid,  and  that  the  wires  must  come  down,  but  the  decision 
is  generally  esteemed  of  value  only  as  a  precedent.  As 
the  Improvement  company  was  refused  a  franchise,  and  as 
it  was  compelled  to  run  housetop  circuits  in  order  to  carry 
on  its  business,  the  enforcement  of  the  order  will  drive  it 
out  of  the  field  for  a  time  at  least. 

P.  F.  Morey,  manager  of  the  Willamette  Falls  Electric 
company  of  Portland,  Ore.,  has  been  in  San  Francisco 
during  the  present  week.  The  new  tertiary  alternating 
systeni  installed  by  the  Westinghouse  company  for  Mr. 
Morey's  company  is  now  in  full  operation,  and  gives  com- 
plete satisfaction.  The  dynamos,  located  at  Oregon  City, 
generate  an  alternating  current  of  a  potential  of  4,000  volts. 
This  is  carried  over  a  twenty-six  mile  circuit  to  the  Port- 
land sub  station,  where  it  is  reduced  to  1,000  volts  for  city 
distribution.  Current  is  supplied  to  consumers  at  50  volts. 
Another  noteworthy  feature  of  the  Portland  plant  is  the 
voltage  of  the  Westinghouse  alternating  arc  system  used 
for  street  lighting  only.  Its  potential  is  6,000  volts.  The 
old  steam  electric  light  station  at  Portland  has  been  aban- 
doned, and  all  the  electric  lights  in  the  city,  both  arc  and 
incandescent,  are  operated  from  the  water  power  plant  at 
Oregon  City.  A  new  company,  allied  to  the  Willamette 
Falls  Electric  company,  has  just  been  incorporated,  and  its 
ultimate  purpose  is  to  deliver  electric  power  at  Portland, 
the  generators  being  located  at  Oregon  City. 

The  contract  for  the  wiring  and  equipment  of  the  Mills 
building,  San  Francisco,  with  a  3,100  light  incandescent 
plant  has  been  awarded  to  the  Edison  General  Electric 
company. 

Ben  Franklin  of  San  Francisco  and  S.  F.  E.  Morse  of 
Kansas  City  are  two  gentlemen  who  are  following  electri- 
cal pursuits  in  their  respective  cities,  and  who  are  very 
warm  friends.  They  are,  moreover,  as  fine  fellows  as  their 
names  are  illustrious. 

The  installation  of  one  of  the  largest  private  residence 
plants  in  the  West,  if  not  in  the  country,  has  just  been 
completed  by  the  Pacific  Electrical  Storage  company  of 
San  Francisco  for  J.  O.  Hayes  at  Eden  Vale,  Santa  Clara 
county,  Cal.  It  consists  of  520  lights,  and  the  dynamo  plant 
is  supplemented  by  two  series  of  "15  L"  accumulators 
of  55  cells  each.  Mr.  Hayes  expresses  himself  as  being 
delighted  with  the  plant. 

The  Omnibus  Cable  Railway  company  has  applied  to  the 
San  Francisco  Board  of  Supervisors  for  permission  to  run 
street  cars  by  the  overhead  electric  system  over  several 
streets  for  which  horse  and  cable  railway  franchises  have 
been  previously  granted.  Consideration  of  the  petition 
was  deferred  one  week,  pending  action  by  the  Board  on 
the  order  forbidding  the  erection  of  overhead  electric  rail- 
way circuits  within  certain  limits. 

The  Gilroy,  Cal.,  city  trustees  have  granted  a  franchise 
to  Mr.  Swanton  of  Santa  Cruz,  for  the  erection  of  an  elec- 
tric light  plant,  the  same  to  be  in  operation  not  later  than 
October  i,  1891. S.  F. 

Pittsburg,  Pa, 

PiTTSRURG,  Pa.,  April  iS. — A  number  of  the  represen- 
tatives of  the  electric  light  companies  of  Western  Pennsyl- 
vania held  a  meeting  at  the  hotel  Anderson  in  this  city  on 
Tuesday  for  the  purpose  of  forming  an  organization  for 
mutual  assistance.  It  was  expected  that  about  sixty  or 
seventy  representatives  would  be  present,  but  for  some 
reason  or  other  there  were  not  more  than  ten.  On  this  ac- 
count much  of  the  business  had  to  be  postponed  until  the 
next  meeting.  Dr.  G.  M.  Getze  of  Tarentum  was  made 
president  and  Mr.  Pierce  of  Wilkinsburg  was  elected  sec- 
retary. One  of  the  gentlemen  present  stated  that  it  was 
thought  to  be  quite  likely  that  a  uniform  basis  of  rates 
might  be  established  in  all  towns  of  Western  Pennsylvania. 
The  members  are  expected  to  meet  occasionally  to  discuss 
improvements  and  such  matters  as  will  tend  to  advance 
the  business.  At  the  meeting  the  question  was  discussed 
whether  it  was  better  to  make  charges  for  the  consumption 
of  electric  current  by  contract  or  by  the  meter  system.  All 
except  one  preferred  to  sell  electricity  by  contract.  The 
objector  claimed  that  he  sold  both  natural  gas  and  electric 
light  by  meter,  and  he  preferred  that  system  to  all  others. 

The  Second  Avenue  Electric  Street  Railway  company  has 
now  one  of  its  new  vestibule  cars  running.  The  car  is 
c(|uipped  with  the  Westinghouse  slow  speed  single  reduc- 
tion motors,  and  the  whole  outfit  of  car  and  motors  is  con- 
sidered a  great  improvement  over  the  old  style  of  road 
et|uipment  that  has  been  in  use  on  the  lineso  far. 

The  Allegheny  County  Electric  Light  company  will  re 
move  its  power  house  from  Virgin  alley  into  its  new  quar- 
ters on  Twelfth  street  as  soon  as  the  building  is  finished. 
Ground  for  the  foundation  was  broken  several  weeks  ago, 
and  the  walls  are  being  pushed  as  rapidly  as  possible. 

E.   H.  H. 


Detroit,  Mich. 

Detroit,  Mich.,  April  rS.— The  Brush  Electric  Light 
company  of  Detroit  has  brought  action  against  the  Detroit 
Electric  Light  &  Power  company  for  an  alleged  infringe- 
ment of  patent  on  the  double  carbon  Brush  lamp.  An  ef- 
fort has  heretofore  been  made  to  settle  this  difficultv  by 
arbitration,  but  without  success.  The  situation  is  pecu- 
liar on  account  of  the  relations  between  the  Brush  com- 
pany of  Cleveland,  which  controls  the  patent,  and  the 
Detroit  Brush  company.  The  case  has  been  taken  under 
advisement  by  Judge  Swan. 

Detroit  city  railway  officers  have  been  in  Cleveland  in- 
specting the  rapid  transit  service  in  that  city. 

The- copper  miners  in  the  Upper  Peninsula  say  the  bene- 
fits from  the  use  of  the  electric  light  are  more  than  enough 
to  warrant  the  difference  in  price  between  them  and  the 
oil  lamps;  the  saving  in  copper  alone  is  said  to  be  consid- 
erable. 

Plans  have  been  prepared  for  the  establishment  of  a 
street  car  line  from  Benton  Harbor's  business  center  to 
the  mills,  the  cars  to  be  run  by  electric  power.  The  dyna- 
mos will  be  located  near  the  mills,  and  will  furnish  electric 
light  and  power  for  light  machinery. 

An  electric  bell  and  alarm  company  from  Rockford  will 
move  into  new  buildings  now  being  erected  for  it  at 
Muskegon,  Mich. 

An  electric  light  plant  has  been  established  in  Cold- 
water. 

Menominee  is  to  have  an  electric  railroad  this  year,  and 
nearly  all  of  the  $95,000  necessary  has  already  been  sub- 
scribed. 

It  is  now  assured  that  an  electric  road  will  be  built  this 
season  to  connect  Negaunee  and  Ishpeming. 

According  to  statistics  there  are  more  telephones  in  use 
at  Three  Rivers  than  in  any  other  town  of  the  same  size 
in  the  United  States. 

The  Union  Street  railroad  of  Bay  City  and  the  West 
Bay  City  railroad  company  will  be  equipped  with  elec- 
tricity. 

The  Bay  City  board  of  electric  control  has  given  the 
electric  companies  permission  to  string  wires  in  the 
streets. 

Leslie  is  to  be  lighted  by  electricity  at  a  cost  of  $1,000 
per  year. 

The  Grand  Rapids  Cable  company  has  closed  a  contract 
with  the  Edison  Light  &  Power  company  to  furnish  power 
until  its  own  power  house  is  completed. 

In  the  Michigan  legislature  the  judicary  committee  has 
reported  favorably  a  bill  to  authorize  the  incorporation  if 
companies  to  furnish  automatic  electric  fire  alarms. 

The  senate  favorably  reported  Senator  Park's  bill  to 
regulate  the  hours  of  labor  of  street  railway  employes.  It 
specifies  that  hereafter  10  hours'  work  in  any  24  hours, 
with  not  less  than  half  an  hour  for  meals,  shall  constitute 
a  day's  labor,  in  the  operation  of  any  street  railway,  no  mat- 
ter what  motive  power  is  used.  The  bill  also  says  that 
only  six  days'  labor  out  of  the  seven  shall  be  required  of 
any  employe. 

The  House  committee  on  state  affairs  agreed  to  report 
favorably  Representative  Richardson's  bill  to  reduce  the 
rate  of  telegraph  messages.  As  amended,  the  bill  provides 
that  the  rate  for  a  10-word  message  in  Michigan  shall  be 
20  cents,  and  each  additional  word  1  cent.  This  is  a  re- 
duction of  5  cents  on  the  present  price  of  a  lo-word  mes- 
sage, and  a  reduction  of  one-half  the  present  rate  for  the 
extra  words. 

Seven  bills,  five  from  the  House  and  two  from  the 
Senate,  all  providing  for  the  establishment  of  electric  light 
plants  in  various  cities  and  villages  of  the  state,  were  re- 
ported without  recommendation  by  the  committee  on  mu- 
nicipal corporations.  The  chairman  explains  the  action 
of  the  committee  by  saying  that  the  bills  authorized  the 
several  municipalities  to  issue  bonds  for  the  introduction 
of  electric  light  plants,  and  the  committee  does  not  care 
to  take  the  responsibility  of  recommending  such  action. 

A  bill  has  passed  the  House  authorizing  I''dmore  to  bor- 
row money  to  establish  an  electric  tight  plant. 

F.  W.  G. 


Nashville,  Tenn. 

Nashville,  Tenn..  April  iB.^-Dangerfield  Deaderick 
has  filed  a  bill  in  chancery  asking  the  court  to  set  aside  the 
consolidation  of  the  Nashville  &  Edgefield  street  railroad 
company  with  the  Main  Street  is:  Lischey  Avenue  railroad 
company  and  to  make  the  directors  of  the  former  company 
account  for  the  bonds  alleged  to  have  been  issued  for  the 
equipment  of  the  line  with  electrical  apparatus.  The  com- 
plainant claims  that  he  is  an  original  stockholder  in  the 
Nashville  &  Edgefield  company  and  as  such  never  assented 
to  the  purchase  of  the  Main  Street  iV  Lischey  Avenue  line 
or  to  the  consolidation  with  the  United  Electric  com- 
pany. 

The  projected  Maplewood  electric  railroad  has  not  yet 
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been  begun  on  account  of  opposition  on  the  part  of  the 
United  Electric  company,  but  the  matter  has  at  last  been 
amicably  adjusted.  The  agreement  stipulates  that  the 
United  Electric  company  is  to  build  and  operate  this  exten- 
sion. 

A  four  year  old  boy  ran  in  front  of  an  electric  car  recent- 
ly and  was  killed.  ■  The  motor  man  and  the  conductor 
were  arrested,  and  while  the  proof  showed  that  the  former 
stopped  the  car  within  half  a  car  length  after  he  saw  the 
danger  there  were  three  men  on  the  coroner's  jury  who  in- 
sisted on  a  verdict  of  "murder  in  the  first  degree,"  and 
would  not  agree  to  anything  else.  The  coroner  refused  to 
sign  such  a  verdict,  dismissed  the  jury  and  empaneled  an- 
other, which  exonerated  the  motor  man  and  the  conductor. 
The  case  came  up  in  the  recorder's  court  yesterday  and 
was  dismissed,  as  the  proof  failed  to  sustain  the  charges. 

The  business  of  lighting  the  streets  of  Nashville  by 
electricity  has  so  far  proved  a  losing  one  financially.  The 
Nashville  Light  &  Power  company  took  the  first  contract 
and  it  is  claimed  lost  $80,000  of  paid  up  capital  and  be- 
came further  involved  to  the  extent  of  ^27,000.  The 
present  contract  was  awarded  to  the  Thomson- Houston 
company  at  22,%  cents  per  light  per  night,  with  a  stipula- 
tion for  a  reduction  to  23  cents  when  3C0  lights  should  be 
put  up.  This  company  transferred  the  contract  to  the 
Capital  Electric  company.  The  price,  however,  was  too 
low  to  prove  remunerative.  One  entire  circuit  has  been 
abandoned  and  gas  substituted  and  a  demand  for  addi- 
tional lights  by  the  board  of  public  works  found  no  re- 
sponse. The  Thomson-Houston  company  of  Bostou  has 
offered  to  pay  $35,000  for  the  bonds  issued  by  the  Capital 
Klectric  company,  to  purchase  the  plant  and  franchises  of 
the  Nashville  Light  &  Power  company  and  carry  out  the 
present  contract,  which  has  something  over  a  year  yet  to 
run  The  trustees  and  bond  holders  of  the  Capital 
Electric  company  filed  a  bill  in  chancery  asking  that 
the  matter  be  referred  to  the  clerk  and  master  to  take  proof 
and  report  whether  the  proposition  of  the  Thomson- 
Houston  company  would  be  to  the  interests  of  the  stock- 
holders and  creditors  of  the  Capital  Electric  company. 

Robert  Tindall  has  brought  suit  for  $[,950  damages 
against  the  Western  Union  Telegraph  company  for  alleged 
failure  to  properly  deliver  a  telegram.  B. 


NEW  INCORPORATIONS. 

Gausevoort  Electric  Light  company,  Troy,  N.  Y.;  capi- 
tal stock  .$10,000;  to  operate  an  electric  lighting  system. 

Gay  City  Gas,  Water  &  Electric  Works,  Bay  City,  Cal.; 
capital  stock  $100,000;  to  operate  gas,  water  and  electric 
works. 

Downer's  Grove  Electric  Light  company.  Downer's 
Grove,  III;  capital  stock,  $25  000;  to  furnish  electricity  for 
lighting  purposes. 

The  Lancaster  &  Columbia  Railway  compa  ny,  Lancas- 
ter, Pa.;  capital  stock  $100,000;  electric  or  other  than 
steam  power. 

The  Scranton  &  Carbondale  Street  Railway  company. 
Scranton,  Pa.;  capital  stock  $96,000;  running  street  rail- 
way by  electric  power. 

The  F.  B.  Morgan  Power  &  Light  company,  Cincinnati, 
O.;  capital  stock  $ro,ooo;  generating  and  supplying 
electricity  for  power,  light  and  heat. 

Dawn  Electric  company,  Chicago,  III  ;  capital  stock 
$20000;  electrical  construction  and  the  control,  operation 
and  sale  of  electricity,  light  and  power. 

Whitehall  Electric  Light  and  Power  company,  Whitehall. 
N.  Y.;  capital  stock  $50,000;  the  generation  and  sale  of 
electricity  for  the  purposes  of  illumination,  heat  and 
power. 

Ruby  City  Water,  Light  k  Power  company.  Ruby  City, 
Ore.;  capital  stock  $100. o<X);  to  equip  and  maintain  an 
electric  light  and  power  plant,  electric  street  railway  and 
telephone  exchange. 

The  Painesville,  Fairport  &  Richmond  Street  Railway 
company,  Painesville,  O. ;  capital  stock  $5<j,ooo;  building 
a  street  railroad  to  be  operated  by  horse,  c  Icctricily  or  other 
motive  power,  etc. 

Northwest  Electric  Engineering  company,  Portland, 
Ore.;  capital  stock  $40,000;  to  supply  and  manufacture 
electrical  goods,  apparatus  and  machmcry  of  any  kind  and 
every  nature  or  description,  and  generate,  manufacture  and 
sell  electricity. 

The  I'-dgewood  Electric  Light,  Heat  i<:  I'owcr  company, 
Edgewood,  Allegheny  county.  Pa.;  capital  stock  $1,000; 
supplying  light,  heat  and  power  by  means  of  electricity  to 
the  public  in  the  I'orough  of  Edgewood  County,  of  Alle- 
gheny, and  to  persons,  partnerships,  etc. 


ELECTRIC  LIGHTING, 

The  city  of  Wheeling,  W.  Va.,  will  erect  an  electric  light 
plant. 

An  electric  light  plant  is  to   be   erected   at    Longvlew, 
Texas. 

At   Alexandria,    La.,  an   electric   lighting    company    is 
talked  of. 


Pulaski,  Tenn.,  contemplates  the  erection  of  an  electric 
lighting  plant. 

The  erection  of  an  electric  plant  at  Russellville,  Ark.,  is 
contemplated. 

The  Board  of  Trade  of  Chestertown,  Md.,  proposes  to 
ntroduce  electric  lighting. 

The  newly  organized  Electric  Light  &  Power  company 
of  Greenville,  S.  C,  has  a  fifteen  year  contract  to  light  the 
city. 

The  Texarkana,  Ark.,  Light  &  Power  company  has 
been  incorporated  to  purchase  and  operate  a  gas  and  elec- 
tric light  plant. 

Chehalis,  Wash.,  will  put  in  a  street  lighting  plant  of  its 
own  at  a  cost  of  $10,400.  The  dynamos  will  be  driven  by 
power  obtained  from  a  flour  mill. 

The  Municipal  Council  of  Antwerp,  Belgium,  is  discuss- 
ing a  project  for  an  installation  of  electric  lighting,  for 
which  the  motive  power  will  be  supplied  by  turbines. 

The  large  building  for  the  Mansfield  Electric  Li  jht  com- 
pany's plant  at  Mansfield,  Pa.,  is  completed,  and  the 
machinery  is  being  put  in.  Poles  are  up  on  the  main  streets 
and  wires  are  being  strung.  Light  will  be  supplied  in  a 
short  time.  It  is  the  purpose  of  the  company  to  supply 
light  to  the  boroughs,  and  citizens  of  Mansfield  and  Char- 
tiers,  and  to  surrounding  towns,  including  Idlewood  and 
Crafton. 

The  city  authorities  of  Agram,  the  capital  of  the  Hun- 
garian crown  territory  of  Croatia,  has  granted  the  Interna- 
tional Electrical  company  of  Vienna  the  concession  for 
erecting  works  for  supplying  electric  currents  for  lighting 
and  for  the  transmission  of  power.  The  same  town  has 
lately  granted  a  concession  for  the  construction  of  a  street 
railway  for  which  electric  motive  power  is  also  to  be  adopt- 
ed. 

The  chief  of  the  Boston  fire  department  drives  about  in 
a  wagon  supplied  with  electric  lights  on  either  side  of  the 
seat.  The  current  is  supplied  by  a  storage  battery  carried 
on  the  floor  of  the  vehicle.  When  the  wagon  is  not  in  use 
the  storage  battery  is  fed  until  charged,  and  the  supply  of 
electricity  is  always  ready  for  instant  use.  The  lamps  will 
burn  continuously  for  fifteen  hours  without  recharging  the 
battery,  and,  as  each  lamp  is  furnished  with  powerful 
reflectors,  a  very  brilliant  light  is  emitted  . 

The  Brush  Electric  Illuminating  company  of  New  York 
City  has  obtained  from  Judge  Patterson  of  the  Supreme 
Court  a  writ  of  certiorari  to  review  the  action  of  State 
Comptroller  Edward  Wemple  in  levying  taxes  aggregating 
$10,752.50  for  the  years  iS3i  to  iSSS.  The  company  was 
organized  under  the  general  manufacturing  act  of  1S4S, 
and  claimed  exemption  from  taxation  under  the  act  of  i^So, 
but  the  comptroller  holds  that  the  section  relied  upon  does 
not  apply  to  corporations  producing  electricity  for  light, 
heat  and  power. 

The  electric  plant  of  the  company  that  supplies  Rome, 
Italy,  with  illumination  consists  of  four  dynamos  driven  by 
engines  of  600  horse  power  each,  two  dynamos  with  engines 
of  150  horse  power  each,  and  one  with  an  engine  of  50 
horse  power;  three  exciters  driven  by  engines  of  40  horse 
power  each,  steam  being  supplied  by  fourteen  boilers  of 
164  horse  power  each.  The  concentric  high-tension  cables 
used  are  19,750  metres  in  length,  and  at  the  end  of  last 
year  there  were  143  transformers  in  use.  The  total  num- 
ber of  lamps. installed  at  the  same  date  amounted  to  11,156 
of  various  powers,  equal  to  16,508  normal  16  candle  power 
lamps.  There  has  been  an  increase  of  3,478  lamps  of  various 
types,  equal  106,051  normal  16  candle  power  lamps,  during 
the  past  year.  It  has  been  said  that  this  is  one  of  the  finest 
central  stations  on  the  alternating  current  system. 


ELECTRIC  RAILWAYS. 

The  building  of  an  electrical  road  in  South  Austin,  Tex., 
is  contemplated. 

An  electric  railway  from  Wilmington,  Del.,  to  Brandy- 
wine  Springs  is  talked  of. 

It  is  proposed  to  extend  the  street  railway  of  the  Sclma, 
Ala.,  Street  Railway  company  a  distance  of  seven  miles  to 
a  health  resort,  and  to  change  the  city  motors  from  dummy 
engines  to  electricity. 

The  city  of  San  Jose,  the  capital  of  the  republic  of  Costa 
Rica,  is  not  only  lighted  by  electricity,  but  has  an  electric 
railway  in  construction.  The  present  plan  is  for  two 
branches,  embracing  about  s\n  miles  of  road,  and  the 
equipment  is  to  include  both  passenger  and  freight  cars. 

The  interest  taken  by  railroad  men  in  the  question  of 
utilizing  electricity  as  the  motive  power  in  long  distance 
transportation  has  led  the  KnHroad  Cazcltti  to  begin  the 
publication  of  a  series  of  articles  on  '  Some  considerations 
of  electric  motors  for  railroad  use."  The  tenor  of  the  first 
installment  is  hardly  favorable,  as  will  be  seen  by  the  fol- 
lowing sentence:  "No  one  has  ever  yet  been  able  to  prove 
it  to  be,  in  general,  more  economical  to  use  electricity,  ex- 
cept where  the  conditions  are  such  as  to  render  possible  by 
its  use  the  removal  of  some  unusual  expense,  not  common 
to  the  average  conditions  of  operation  of  steam  railroads." 

The  Bremen  Tramways  company  has  just  decided  to 
remove  its  horse  cars  I rom  its  lines  and  to  substitute  elec- 
tric iramcars  for  the  whole  of  the  service  in  that  town. 
The  company  has  been  induced  to  come  to  this  decision  on 
accout  of  the  cxccMent  commercial  and  working  results  ob- 
tained with  an  experimental  line  laid  down  last  summer.  It 
is  intended  to  adopt  the  Thomson- Houston  overhead  wire 
system,  which  is  the  method  used  in  the  trial  tramway. 
The  Imperial  postal  authorities  objected  to  the  use  of  the 
overhead  conductor  owing  to  the  interruption  in  the  tele- 
phone service,  but,  notwithstanding  this,  the  police  author- 


ities have  already  given  their  permission  for  the  use  of  the 
system.  The  senate  is  also  prepared  to  give  consent,  and 
horse  tramcars  will  therefore  disappear  from  the  streets  of 
Bremen. 

Speaking  of  the  characteristic  features  of  the  City  and 
South  London  electric  railway,  Eiigincering  of  New  York 
says:  "No  electrical  engineer  who  has  had  any  experience 
with  electric  railways  in  this  country  ever  felt  any  doubt 
that  the  electric  motor  was  as  competent  to  draw  a  train  of 
cars  at  a  high  speed  as  to  propel  a  single  car  at  a  compara- 
tively low  speed  and  many  of  them  would  have  been  only 
too  glad  to  accept  a  contract  to  provide  New  York,  or  any 
other  city,  with  just  as  perfect  a  system  of  underground 
electric  transit  as  has  recently  been  inaugurated  in  London. 
Hitherto  New  York  has  been  blind  to  the  advantages  of 
electric  traction,  and  many  New  Yorkers  have  never  even 
seen  an  electric  railway  proper,  although  the  storage  bat- 
tery car  is  now  a  familiar  sight  to  most  who  travel  by  the 
East  side.  Now  there  can  be  no  doubt  that  electric  rapid 
transit  has  got  to  come,  and  New  York  wants  the  best  and 
biggest  and  fastest  system  that  civil  and  electrical  engi- 
neers can  give  her — and  she  wants  it  just  as  soon  as  she 
can  get  it.'' 


ELECTRIC  MINING. 


The  Shawmut  Coal  company  of  Pennsylvania  is  using 
the  new  Lechner  coal  mining  machine  with  great  success, 
employing  one  generator  and  two  motors.  It  has  the 
greatest  faith  in  electric  mining  machinery. 

The  Compagnie  Continentale  Edison  installed  an  elec- 
tric haulage  plant  last  year  in  the  Mines  de  Maries  in 
France,  and  it  has  given  such  satisfaction  that  the  original 
plant  is  now  about  to  be  considerably  enlarged.  The  gen- 
erator is  an  Edison  machine,  giving  400  volts  at  goo  revo- 
lutions. The  pit  is  nearly  1,000  feet  deep,  and  the  line 
runs  along  a  gallery  one  and  one  fourth  miles  in  length. 
The  locomotive  is  seven  feet  three  inches  long,  two  feet 
four  inches  broad,  four  feet  eleven  inches  high,  and  weighs 
two  tons,  six  hundred  weight.  The  motor  is  arranged 
lengthwise,  and  drives  on  to  both  axles  through  doubled 
helicoidal  gearing.  A  speed  of  over  nine  miles  an  hour  is 
atlained.  The  conductors  in  the  gallery  are  two  Vignole 
rails  suspended  from  porcelain  insulators  fixed  in  the  roof, 
and  the  current  is  taken  off  by  two  traveling  carriages  fitted 
with  brushes  and  connected  to  the  locomotive  by  flexible 
conductors.  The  plant  efficiency  is  stated  to  be  75  per 
cent. 

According  to  the  statistics  of  an  English  authority  the 
world's  production  of  fine  copper  in  iSgo  amounted  to 
270,485  tons  of  2.240  pounds  each.  The  product  of  for- 
eign countries  was  154,160  tons,  and  that  of  the  United 
States  116  325  tons,  or  43  per  cent,  of  the  world's  supplv. 
The  total  increase  in  the  world's  production  of  copper  over 
1SS9  came  from  the  United  States.  In  iSSg  the  total  out- 
put was  261,650  tons,  of  which  105,774  tons,  or  slightly 
more  than  40  per  cent.,  was  from  the  United  States. 
Chili  was  the  only  foreign  copper  producer  that  made  any 
considerable  increase  in  iSgo.  This  increase  amounted  to 
nearly  2,000  tons  more  than  in  1SS9,  though  still  not  equal 
to  its  output  in  iSSS.  "As  for  the  future,"  says  the 
Kugineci-'uig  and  Alining  Jounial,  "the  conclusion  to  be 
drawn  from  these  statistics  is  tbat  the  position  of  copper 
is  secure.  The  extraordinary  demand  from  the  electrical 
manufacturing  companies,  which  has  grown  so  amazingly 
during  the  past  decade,  is  likely  to  continue  at  an  equally 
rapidly  increasing  rate  during  the  present  one,  as  elec- 
tricity for  illuminating  purposes,  and  particularly  for  the 
transmission  of  power,  becomes  applied  to  a  greater 
extent." 


TELEPHONE. 


Shortly  after  the  completion  of  the  London- Paris  tele- 
phone line  the  people  of  the  French  capital  were  allowed 
to  make  use  of  the  new  cable  for  one  day  without  charge. 
The  Paris  correspondent  of  the  London  Stondayd  says  that 
"The  telephonic  cabins  in  communication  with  London 
were  those  at  the  Bourse  and  in  the  Avenue  de  I'Opera; 
but  there  were  fewer  applicants  than  might  have  been  ex- 
pected, and  after  four  o'clock  at  the  Bourse  there  was  not 
a  single  demand  for  communication  with  London." 


TELEGRAPH. 


In  England  the  question  of  linking  the  coastguard  sta- 
tions and  of  connecting  isolated  lighthouses  with  the 
mainland,  by  telegraph,  is  being  agitated. 

The  new  tarilT  reducing  the  price  of  telegrams  in  Cer- 
many  went  Into  force  on  February  1st  and  resulted  in  an 
increase  of  7  per  cent,  in  the  total  number  of  telegrams 
during  the  month  of  February. 

In  the  year  1870,  when  the  telegraphs  of  the  United  King- 
dom were  taken  by  the  government,  the  total  revenue  was 
/■6i2,3oi.  Five  years  later  it  had  risen  to  /i"!, 533, 982;  in 
1880  it  was  /,'i,469  795;  in  1885  /"i, 820,764,  and  last  year 
it  was  ;/^2,364,098. 

Secretary  Beard  of  the  Central  &  South  American  Tele- 
graph company  says  that  there  is  to  be  no  new  line  from 
Guatemala  city  and  Que/.altenango  to  New  York,  as  that 
ground  is  already  covered.  He  says  that  the  recently  pub- 
lished statement  regarding  the  new  submarine  cable  be- 
tween Lima  in  Peru  and  Valparaiso  in  Chili  is  correct. 
Mr.  Beard  has  a  map  showing  the  lines  now  operated  by 
the  company  of  which  he  is  secretary,  with  their  conncc 
tions.  They  run  from  Galveston,  Tex.,  to  Tampico  and 
other  places  on  the  eastern  coast  of  Mexico,  cross  to  the 
western  side  of  Mexico,  from  which  they  run  southward  to 
various  points  in  Central  America  and  thence  further  south- 
ward along  the  Peruvian  and  Chilian  coast  to  Valparaiso, 
there  uniting  with  the  Transandine  wires  to  Buenos  Ayrcs, 
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from  which  they  advance  northward  through  Brazil  be- 
yond Pemambuco.  There  has  been  telegraphic  commu- 
nication between  Galveston  and  Buenos  Ayres  since  1882. 

John  White  Kelly,  who,  according  to  a  New  York  dis- 
patch, is  the  oldest  operator  employed  by  the  Western 
Union  Telegraph  company,  is  sixty  years  of  age  and  is 
still  at  work  in  the  telegraph  office,  although  he  has  fallen 
heir  to  an  estate  that  will  probably  bring  bim  the  sum  of 
$100,000  in  cash.  An  uncle  of  Kelly  died  and  made  him  an 
heir  to  considerable  real  estate.  On  Saturday  last  Kelly  got 
his  first  installment  of  his  fonune  in  the  shape  of  |i6,ooo 
cash.  This  is  not  the  first  time  that  fortune  has  smiled 
kindly  upon  old  man  Kelly,  Not  long  ago  he  made  some- 
thing'like  $20,000  in  Wall  street,  but  he  dropped  all  he  bad 
made.  This  time  he  hurried  to  a  savings  bank.  He  in- 
tends to  finish  his  work  in  the  Western  Union  service  by 
the   end  of  this  month  and  then  retire  from  active  work. 

Reports  from  abroad  indicate  that  the  elements  have 
played  havoc  with  the  electric  wires  there  as  well  as  in 
this  country  An  English  paper  says:  Communication 
with  the  continent  was  interrupted  while  inland,  matters 
were  still  worse.  On  the  Cornwall  line  telegraph  wires 
and  poles  are  so  extensively  demolished  that  it  will  be  days 
before  any  telegrams  can  pass.  In  the  Sunderland  dis- 
trict the  lines  suffered  heavy  damage.  The  Tinus,  speak- 
ing on  the  subject  of  the  interruptions,  says  there  is  a  loud 
outcry  by  the  public  that  wires  should  be  placed  under- 
ground or  encased  along  railways,  so  as  to  prevent  ob- 
structions to  telegraphy  by  storms,  and  the  danger  to  trains 
from  wires  and  poles  falling  across  the  railway.  Espec- 
ially is  this  urgent  in  the  case  of   naval  and  military  ports. 


MISCELLANEOUS. 


It  is  srxid  that  the  value  of  the  imports  of  platinum  now 
amounts  to  .$goo,ooo  per  annum.  The  metal  has  advanced 
fully  100  per  cent,  in  price  in  the  last  12  months,  largely 
owing  to  its  extensive  employment  in  electrical  appliances 

The  electric  welding  method  of  Prof.  Thomson  has  been 
applied  quite  as  successfully  to  the  work  of  uniting  two 
pieces  of  aluminum  end  to  end  as  to  other  metals.  Wher- 
ever it  can  be  introduced,  it  affords  a  preferable 
substitute  for  soldering. 

Citing  the  experience  of  the  Chicago  Arc  Light  &  Power 
company,  the  London  Electrical  Review  says:  "Of  the 
various  causes  of  trouble  with  underground  cables  which 
have  been  efficiently  laid,  probably  mechanical  injury  will 
be  found  to  be  the  most  fruitful." 

Engineering,  a  monthly  magazine  devoted  to  industrial 
progress,  has  issued  its  first  number.  It  contains  a  num- 
ber of  interesting  articles,  and  an  excellent  line  of  illustra- 
tions. An  interesting  contribution  by  Herbert  Laws  Webb 
on  "A  Chat  with  Europe  by  Telephone"  and  an  electrical 
department  are  features  of  the  first  number. 

The  arrangements  for  the  meeting  of  chiefs  of  fire 
departments  at  Springfield,  Mass.,  next  August  promise 
one  of  the  most  interesting  conventions  held  in  this  country. 
An  admirable  list  of  papers  to  be  read  at  the  meeting  of  the 
association  has  been  presented.  Captain  William  Brophy 
will  read  a  paper  on  the  "Dangers  of  Electric  Light 
Wires." 

Guita  percha  is  growing  scarcer  every  year.  This  gum 
is  the  most  suitable  material  that  can  be  used  for  insulat- 
ing submarine  wires,  and  for  many  years  submarine  cable 
manufacturers  have  used  it  almost  exclusively.  The  price 
has  gone  up  steadily,  having  more  than  doubled  during 
the  past  ten  years.  The  methods  employed  by  the  natives 
of  the  Malay  Archipelago  in  collecting  the  gutta  are  said 
to  be  very  crude,  and,  according  to  the  investigations  of  a 
recent  traveler,  have  resulted  in  the  gradual  extermination 
of  the  tree. 

The  valuable  copper  wire  now  employed  in  street  work 
by  electric  companies  appears  to  be  a  great  temptation  to 
thieves  all  over  the  country. and  accounts  of  arrests  for  dep- 
redations of  this  character  are  constantly  appearing  in  the 
papers.  The  latest  case  is  reported  from  Rochester,  N. 
Y.,  where  the  Rochester  Railway  company  and  the  Brush 
Electric  Light  company  were  the  sufferers.  A  large  quan- 
tity of  the  wire  was  sold  to  a  junk  dealer,  and  was  dis- 
covered in  his  possession  cut  into  pieces  from  six  inches 
to  a  foot  in  length. 

TRADE    NEWS. 

The  Eureka  Electric  company  of  New  York,  has  issued 
a  new  catalogue  showing  the  Loomis  system  of  arc  and 
incandescent  lighting. 

The  April  supplement  to  the  catalogue  of  the  Knapp 
Electrical  Works  of  Chicago  is  out.  It  is  devoted  to  culs 
and  price  lists  of  the  Perkins  incandescent  lamps. 

The  new  American  ammeter  and  voltmeter  described  in 
a  recent  issue  are  placed  on  the  market  by  the  Central 
Electric  company.  They  are  put  up  in  a  handsome  box 
with  a  handy  carrying  strap  and  present  an  elegant  ap- 
pearance. 

The  interior  conduit  system  will  be  used  in  the  Leiter 
building,  State  street,  Chicago.  This  building  occupies  a 
half  block  on  State  street,  from  Van  Huren  to  Congress. 
It  is  eight  stories  in  height  and  is  being  equipped  for  twelve 
thousand  lights.  Habirshaw  wire,  furnished  by  the  Elec- 
trical Supply  company,  No.  171  Randolph  street,  Chicago, 
will  be  used. 

The  Engineering  Equipment  company  has  become 
eastern  agent  for  the  Habirshaw  wires,  cables  and  cores. 
The  Habirshaw  fiame  proof  wire  is  attracting  considera- 
ble attention,  especially  as  the  new  underwriters'  rules  re- 
quire its  use.  Now  that  the  India  Rubber  &  Outta  Percha 
Insulating  company,  which  manufactures  exclusively  the 
Habirshaw  wires,  has  secured  a  new  and  fine  factory  at 
Vonkers,  the  output  of  this  wire  will  be  increased  materially 
by  the  facilities  afforded  by  the  new  works.  The  Engineer- 


ing Equipment  company's  office  is  in  the  Central  Build- 
ing, No.  143  Liberty  street,  NewYorkCity,  but  the  stock 
room  for  Habirshaw  wire  and  Underwood  belts,  will  be 
continued  at  No.  73  Cortlandt  street,  which  has  been  the 
temporary  office  of  this  new  company. 


BUSINESS, 


The  Sioux  City  Engine  Works  of  S'oux  City,  Iowa,  have 
installed  one  of  their  150  horse  power  Corliss  engines  for 
the  Crane  Manufacturing  company,  Chicago. 

The   Michigan   Auxiliary  Fire  Alarm  company,  Detroit, 
has  secured  several  large  contracts.     The  company  has  en- 
R.  E.  Relyea, formerly  of  Kansas  City,  as  electrician. 


The  Westinghouse  Machine  company  is  publishing  in 
the  form  of  advertisements  a  series  of  articles  giving  a 
brief  history  of  the  company's  operations,  and  explaining 
the  several  types  of  engines  made  by  that  company. 

The  Central  Electric  company  has  just  secured  the  gen- 
eral western  agency  for  the  New  York  &  Ohio  company's 
lamp  made  at  Warren,  Ohio.  It  is  known  as  the  Packard 
lamp  and  is  favorably  known  among  users  of  incandescent 
lamps 

ELECTRICAL  PATENTS. 

Issued  April  ij„  iSgi. 

45O1I53-  Trolley  for  Electric  Railways.  Arthur  S.  Hick- 
ley,  Richmond,  Va. 

450,159.  Multiple  Fuse  Cut-out.  Arthur  W.  Jones, 
Boston,  Mass. 

450-163.  Non  Sparking  Clamp  for  Trolley  Wires. 
Charles  A.  Lieb,  New  York,  N.  Y. 

450,164.  Electric  Railway  Wire  Support.  Charles  A. 
Lieb,  New  York,  N.  Y. 

450,172.  Electric  Switch  for  Electric  Railways.  Frank 
Mansfield,  New  York.  N.  Y. 

The  invention  consists  in  the  novel  form  of  switch 
and  water  tight  switch  box. 

450.^73-  E'ectric  Switch  for  Electric  Railways.  Frank 
Mansfield,  New  York,  N.  Y. 

450,1^2.  Light  Signal  System.  Bernice  J.  Noyes.  Bos- 
ton, and  Howard  F,  Eaton,  Cambridge,  Mass. 

450,184.  Trolley  Device.  Alexander  Palmros,  Lynn, 
Mass. 

450,189.  Electric  Motor  Car.  Francis  A.  Pocock,  Scran 
ton,  Pa. 

450,193.  Rail  Connection  with  Supplemental  Wire. 
Charles  A.  Robinson,  La  Grange,  III, 

450.206.  Mechanism  for  Carrying  Wires  through  Con 
duits.     Ferdinand  A.  Wessel,  Brooklyn,  N.  Y, 

450,219,  Dynamo  Electric  Machine.  William  F.  Col- 
lins, New  York,  N.  Y. 

450,221.  InsTuments  for  Measuring  Electric  Currents. 
Henry  H.  Cunynghame.  Frederich  L.  Rawson  and 
Otway  E  Woodhouse,  London,  Eng. 

450,228.  Printing  Telegraph.  Pliny  H.  Fisk,  New  Rich- 
land, Minn. 

450,239.  Non  Interference  Signal  Box.  William  H. 
Kirnan,  Brooklyii,  N.  Y. 

The  invention  relates  to  transmitters  of  the  charac- 
ter generally  employed  in  fire  alarm,  police  or  munici- 
pal telegraph  systems  for  sending  over  a  circuit  a  defi- 
nite signal  to  indicate  the  number  of  the  box  or  station 
sending  the  signal,  or  any  other   desired   information. 

450,242.  Trolley  Wire  Support.  Charles  A.  Lieb,  New 
York,  N.  Y. 

450.245.  Fire  A'arm  and  Telephone  System.  Samuel 
W.  Ludlow,  Madisonville,  Ohio. 

450,260  Thermostat.  William  F.  Singer,  Carthage, 
N.  Y. 

450,272.  Telegraph  Relay.  Robert  O.  Wickes,  Troy, 
N.  Y. 

450,285.  Galvanic  Battery.  Walter  A.  Crowdus,  Mem- 
phis, Tenn. 

The  invention  consists  in  the  combination,  with  a 
battery  cell  having  a  metallic  trough  in  its  bottom,  of 
a  conductor  leading  from  said  trough  to  the  exterior,  a 
bath  of  mercury  in  said  trough,  and  an  electrode  with 
its  bottom  portion  immersed  in  the  mercury,  whereby 
the  mercury  forms  an  electric  connection  between  the 
electrode  and  the  metallic  trough. 

450,292.  Circuit  Closer.  William  C.  Johnston,  Jr., 
Lynn,  Mass. 

450,294.  Insulator.  Chas.  A.  Lieb,  New  York,  and 
Erwin  Lavens,  Brooklyn,  N.  Y. 

450|304-  Art  of  Making  Filaments  for  Electric  Lighting. 
Silvanus  F.  Van  Choate,  Boston,  Mass. 

450.3 '9-     Rheotome,       George    E.    Pragnell,    Brooklyn, 
N.  Y. 
Claim  three  is  given; 

"The  combination,  with  a  rheotome  or  interrupter,  of 
an  electro-magnet,  an  armature  therefor,  a  strip  or 
spring  on  said  armature  but  insulated  therefrom,  an 
electric  circuit,  and  a  lever  contacting  with  the  strip 
or  spring  of  the  armature  at  one  end  and  contacting 
at  the  other  end  with  the  metal  of  which  the  armature 
is  formed. 

450.354-     Porous  Cell    for   Galvanic   Batteries.     William 
Burnley,  North  P^ast,  Pa. 
Claim  two  follows: 

"The  combination,  in  a  porous  cell  for  galvanic  bat- 
teries, of  a  shell  of  pasteboard  or  wood  veneer,  cords 
or  other  suitable  fastenings  for  securing  it  together, 
and  a  seal  or  bottom  secured  in  the  lower  end  of  said 
she'l,  a  depolarizing  agent  filling  said  shell  around 
said  negative  electrode,  and  a  seal  closing  the  upper 
end  of  said  shell." 


450.35S.  Auxiliary  Mouth  Piece  for  Telephone.  William 
N.  Marcus,  Philadelphia,  Pa. 

The  invention  consists  of  a  bent  tube,  to  one  end  of 
which  is  fixed  a  trumpet  mouth-piece,  the  other  end 
being  fitted  in  a  friction  socket,  and  by  which  socket 
tbe  tube  is  attached  to  the  transmitter  box  of  telephone 
by  clamp  springs. 

450,359-  Receiving  Telephone  Support.  William  N. 
Marcus,  Philadelphia,  Pa. 

450.367.     Insulation  of  Armatures   for   Dynamo   Electric 
Machines.     Rudolph    Eickemeyer,  Yonkers,  N.  Y. 
We  give  the  first  claim: 

"An  armature  dfum  or  core  for  dynamo  electric  ma- 
chines clothed  on  its  face  with  an  inner  layer  of  narrow 
insulating  material  laid  diagonally  from  end  to  end, 
and  an  outer  layer  of  similar  material  laid  diagonally 
but  reversely  to  the  inner  layer." 

450.384.  Electric  Wire  Insulator.  Daniel  A.  Bertolett, 
Norristown,  Pa. 

450390.  Electric  Time  Call.  Richard  Varley,  Jr.,  En- 
giewood,  N.  J. 

450.425.  Heat  Annunciator,  A.  Reinemann,  New  York, 
N.  T. 

Claim  one  is: 

"The  combination  of  a  yielding  closed  vessel  with  a 
double  charge,  and  a  fusible  envelope  separating  the 
ingredients  of  the  charge." 

450.426.  Electrical  Apparatus  for  Reproducing  Sounds. 
Jules  E.  Roulez,  Paris,  France. 

450.441.  Automatic  Switch  for  Electric  Motors.  Fenner 
E.  Whipple,  Philadelphia,  Pa. 

Of  the  thirteen  claims  the  first  is  given: 
"The  combination,  in  an  electrical  switch,  of  a  pair 
of  sheaves,  a   belt  passing  around  the  same,  and   a 
switch-closing  plate  carried  by  said  belt. 

450,458.  Electric  Signal  Robert  H.  Gruschow,  Chicago, 
III. 

450,460.  Fender  or  Safety  Attachment  for  Electric  or 
other  Cars,     David  Hines,  Cambridge,  Mass. 

450,466  Fire  Alarm  and  Telephone  System.  Samuel  W. 
Ludlow,  Madisonville,  Ohio. 

450,489.  Trolley  Guide.  SVilliara  E.  Jackson,  Jr.,  Au- 
gusta, Ga. 

450.541.  System  of  Electrical  Distribution.  Charles  J. 
Van  Depoele,  Lynn,  Mass. 

The  third  claim  reads: 

'Tn  a  system  of  electrical  distribution,  a  chemical 
counter  electromotive  force  device  in  circuit  with  a 
source  of  current,  a  commutator  to  the  sections  of 
which  the  elements  of  the  device  are  connected,  and  a 
working  circuit  composed  of  one  of  the  main  supply 
conductors  of  the  said  device,  and  a  conductor  con- 
nected to  an  adjustable  contact  or  contacts  upon  the 
commutator  thereof,  and  a  distributor  and  translating 
device  in  said  working  circuit." 

450.542.  Reciprocating  Electric  Railway  Motor  System. 
Charles  J.  Van  Depoele,  Lynn,  Mass. 

The  last  claim  is  given: 

*'7.  A  reciprocating  electric  motor  system  comprising 
multiple  reciprocating  electric  engines,  direct  connec- 
tions between  the  moving  parts  of  said  engines  and  a 
common  crank  to  be  driven,  a  distributor  or  current 
generator  giving  successive  currents  of  defined  rising 
and  falling  quality,  separate  circuits  between  the  dis- 
tributor and  the  engines,  and  means  for  directing  the 
currents  from  the  .distributor  to  the  separate  engine 
circuits  in  succession." 
450.543*      Electro      Magnetic     Reciprocating      Engine. 

Charles  J.  Van  Depoele,  Lynn,  Mass. 
450,544.     Pulsating  Current  Electric   l\Iotor.     Charles  J. 
Van  Depoele,  Lynn,  Mass. 

Claim  one  follows: 

"The  combination,  with  a  source  of  continuous  and 
pulsating  currents,  of  a  motor  having  a  closed  circuited 
armature  encompassed  by  an  inducing  coil  in  circuit 
with  the  source  of  pulsating  current  and  field  magnets 
of  constant  polarity  reacting  upon  the  poles  induced  in 
the  armature." 

450.551.  Electric  Switch.  Frederick  Adam  and  John 
Knapik,  St.  Louis,  Mo. 

450.552.  Armature.  La  Motte  C.  Atwood,  St.  Louis, 
Mo. 

450,558.     Electric  Call  Bell  and  Indicator.     William  Cox, 

Toronto,  Canada. 
450,577.     Regulator  for  Electro   Therapeutic   Apparatus, 

John  H.  Davis,  Findlay,  Ohio. 
The  second  claim  is: 
"The  combination,  with  the  battery,  of  the  rheostat, 

consisting  of   the  vertical  cylinder  adapted  to  contain 

water,  and  the  vertically  adjustable  tube  arranged  to 

enter  said  cylinder. 
450,581.     Electric  Wire  Connection.     Edward  J.  Gatley, 

Rome.  N.  Y. 

450.586.  Electric  Railway.  Rudolph  M.  Hunter,  Phila- 
delphia, Pa. 

Claim  two  is  given: 

"In  a  branching  electric  railway,  a  main  line  con- 
ductor and  a  branch  line  conductor  extending  along 
the  main  line  and  branch  tracks,  respectively,  and 
electrically  connected,  in  combination  with  two  dis- 
tantly located  generators,  one  connected  to  the  main 
line  conductor  and  the  other  connected  to  the  branch 
line  conductor." 

450.587.  Electric  Wire  Supporter.  Charles  A.  Lieb, 
New  York,  and  Erwin  Lavens,  Brooklyn,  N.  Y. 

450,589.  Holder  for  Electric  Cables,  Joseph  W.  Marsh, 
Pittsburg,  Pa. 

The  second  claim  follows: 

"The  combination,  with  a  cable,  of  a  socket  fitting 
over  the  ends  of  the  cable,  and  a  clip  for  attaching  the 
ends  of  the  cable  to  the  spool." 
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BuoBBB  E.  rmr.T.TTS,  Plresiaenl,  W.  H.  Sawtke,  TSecy  and  EJectridan, 

AHERICAIT  ELECTHICAL  WOUKS, 

PROVIDENCE,  R.  I. 

Manufacturers  of  Patent  Finished 

ELECTRIC   LIGHT  WIRE, 

Magnet  Wire,  Office  and  Arniuuciator  Wire,  Rubber  Covered 

Wire,  Lead  Eocased  Wire,  Telephone  and 

Incandescent  Cords. 

FARADAY  CABLES. 

New  York  Office,  10  Corllandt  Street, 
Insulation  Guaranteed  Wherever  Used,  Aerial,  Underground  or  Submarine. 


In  a  letter  from  tbe  Inspector  or  the  Boston  Fire  Underwriters' TTnion,  nnderdate  of  Marcb29, 
1686,  he  says:    "A  Tlioroug:hly  Reliable  and  Desirable  Wire  in  Every  Kespect." 

The  robber  used  in  insalatiog  our  ^vires  and  cablea  is  specially  chemically  prepared,  and  Is  guar- 
enteed  to  be  waterproof,  and  will  not  deteriorate,  oxidize  or  crack,  and  w  11  remalD  flexible  in  extreme 
cold  weather  and  not  affected  by  heat.  The  insalation  is  protected  from  mechanical  injury  by  one  or 
more  braids  and  thewbole  slicked  with  Clark's  Patent  Componnd,  which  Is  water,  oii,  acid  and  to  a 
very  great  esfent,  fire-proof  Our  insulation  will  prove  durable  when  all  others  fail.  We  are  prepared 
to  furnish  Single  Wireaof  all  gauges  and  diameter  of  insalation  for  Telegraph,  Telephone  and 
Electric  Lights  from  stock.    Cables  made  to  order. 

EASTERN  ELECTRIC  CABLE  COMPANY, 

61  and  63  Hampshire  Street,  Boston,  iTIass. 

HENET  A.  CLiRE,  General  Manager.  HEHEERT  H.  EnSTIS,  Electriciao. 


ALL  SIZES 

AND 
QUALITIES 


MICA 

For  Electrical  Purposes. 

EUGEKEMMSELL&CO, 

218  TVater  St..  New  York. 


Turner  Brass  WoBKS 
"f  LA5ALLE  Ave 
Chicabo. 


Ebmm- 

SPECIALTIES 


THE  SHAWHAN  MACHINE  WORKS, 

BCIIiDEBS    OF 

ELECTRIC    LIGHT    APPARATUS, 

GENERATORS  100,  150,  200  and  250  LIGHT  CAPACITY,  NOW  READY. 

REPAIR  WORK  OF  ALL  KINDS. 
1 95  liarned  Street,  >Vest,  DETROIT.  MICH. 


"^■^2 


The  Electrical 


'^koV      Construction  Co. 

C.  A.  HARTER,  Manager.  Telephone  1718. 


ELECTRIC 
LIGHT 


SUPPLIES. 


The  Empire  City  Electric  Co., 

15  and   17  DEY  ST..  NEW  YORK. 


JAMES  LEFFEL  WATER  WHEELS 


Built    by   THE 


JAMES  LEFFEL  ^  CO. 


UPRIGHT    AND    HORIZONTAL, 

fOR 

Electric,  Mining  and  Manufacturing 

Eaiiy  worklDK  gnlf-a.  IWah  ponv-Dtago  ond  even 
Rpftfcd  at  full  and  part  cajKniiy.  KMimlly  adapted  to 
IjfKh  nml  low  lioadH.  Lurno  iinniin-r  of  Hlzca  and 
HlylcH.     Kcnd  fordi-Bcripllvo  pauii.hlct  to    ^ 

THE  JAMES  LEFFEL  &  CO. 


SPRINGFIELD, 
OHIO. 


OR  110    LIBERTY   ST., 
NEW    YORK   CITY. 


CEORCE  CUTTER, 

ELECTRIC   SPECIALTIES, 


333  The  Rookery, 


CHICAGO. 


First-class  man  to  take  charge  of  a 
smiU  shop,  devoted  to  manufactur- 
ing and  repaiiing  all  kinds  of  elec- 
tricil  apparatus  and  instruments. 
State  salary  and  experience. 
Address      "FOKEMAK,"' 

Care  Western  Electrician. 


F  O  R    S  A.  L  E 

SECOND-HAND  MACHINERY. 

Two  50  light  United  States  Arc  Dynamos,  with 
sliding  base  frame  and  antomatic  regnlator,  100 
new  style  Duplex,  United  States  arc  lamps,  with 
hanger  boards.  One  '^'Mitiht  United  Statt'6  Arc 
Dynamo^jvith  sliding  base  frame,  antomatic  regn- 
lator,  20  Dnples  lamps,  with  hanger  boards.  One 
Continenlal  65-Iight,  compound  wound,  Incandee- 
cpnt  Dynamo,  base  frame  and  rheostat.  Two 
"Edison"  -IS-llght,  shunt  wound  Dynamos,  base 
frame,  rheostat,  ampere  meter  and  ex'.ra  armature. 

F.  P.  lilTTLE  &  CO., 
141  E.Seneca  Sr.,  Bnflalft.  X.  Y. 


H.H.HIPWELLMFG.CO., 

Formerly  of  Allegheny,  l*a., 

Manufacturere  of 

Electric  Specialties  of  Every  Variety. 

TOOLS.  DIES,  ETC., 
Loiiir  Inland  City.    Kew  Vork. 


FOB  THR 


WesterD  ElectriciaD 

SI. GO. 


FOR  SALE. 


STREETCARS. 

ONE  HUNDRED  i2-F00T  CARS, 

Built  by  the  John  Stephfnson  Co.  and 
Jones,  one-end  type,  with  fare  box,  in 
good  order;    gauge,  4  ft.  8;|  in. 

Six  Hundred  Tons  38-lb.   Tram   Steel 
Rails  and  One  Hundred  30  ft.  Steel  Poles. 

ROCHESTER  RAILWAY  CO., 

KOCHESTER,  N.  Y. 


Electrical  Wood. 


ARMS 


TelPsraph 
Telephone 
Klectric  Liebt  \ 


OCTAGONAL    PINE    AND    STEEL  POLES. 


C.  H.  HOLMES,  '""""■"'"=°£','.'ei"u?s:Mo. 


ELECTRIC 


OUTFIT. 


MASON'S  FAMOUS  BATTERIES. 

MEDAL  AWARDED,  American  Institute  Exhibition,  1891. 
SEND  FOR  ILLUSTRATED  CATALOGUE  B. 


JAMES  H.  MASON 


118  &   120 


I   Park  Ave., 


Brooklyn,  N.Y. 


Standard  Electrical  Test  Instruments. 

AMMETERS   AND    VOLTMETEKS   FOR    DIRECT 
AND   AETERNATIXft   CURRENTS. 


Queen's  Portable  Testing  Sets, 


PRICES, 

S75  to   $125. 


WE  MANUTAOTURE  AND  CAEKY  IN   STOOK  A  TULL  LINE  OF  MEASUKIN6 
INSTRUMENTS  TO  MEET  AIL  REQUIREMENTS. 


Correspondence  solicited. 


Send  for  Illustrated  cataloRue  it 


QUEEN  &  CO.,  PHILADELPHIA. 


THE  GROGKER-WHEELER 

PERFECTED  MOTORS. 

A'ery  mIom'  Npeoil.  full  i>o«'ei*.  perlV'ct  i-ey;"- 
latioii.  Tor^ed  HeltlN  let  inio  liiiMe.  Neir-oiliii;;; 
heariiit^N,  Helf-eenleriiiK  bear! ne:H.  all  mIkon, 
botU  arc  and  incaiidcHCCut,  I'or  all  i>owor 
purposes.  

AcknowlpilRPd  by  tlioLoadlnKManufnctnrlnK  Companies  to  bo 

THE  MOST  PERFECT  MOTOR  MADE. 

Estimates  and  Plans  Furnished  for  Electric  Power  Equipment 
Correspondence  Inuitcd. 

430--432  WEST  UTH  ST.,  NEW  YORK. 
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Established  in  1861. 

B.  BKGGOT, 

WHOLESALE  AND  RETAIL  DEALER  IN 

ELECTROLIERS, 

COMBINATION 

GAS  AHD  ILSDTRIC 

FIXTURES. 

ELECTRIC  AND  GAS  GLOBES, 

SHADES,  Etc.,  Etc., 

171  E.  ADAMS  STREET, 

CHICAGO. 


-BRANCH  STORB— 


2134  Michigan  Avenue. 


EDISON  LAMPS  REDUCED  TO  44  GTS. 

16  CANDLE  POWER  LAMPS. 

Lots  of  25  to  150 44  cents  each. 

Lots  of  150  to  500 42  oents  each. 

Lots  of  500 40  cents  each. 

Other  sizes  in  proportion.     All  sizes  in  stock,  with  bases 

to  fit  any  make  of  lamps  or  sockets. 

FuU  Line  OKONITE  WIRES  in  Stock.    Safest  and  best  wire  made. 


Full  Line  of  Edison  SocJcets  and  Appliances, 


STAHDARD  ELECTRICAL  WORKS, 


CINCINNATI, 
OHIO. 


DTTBODUCIJIG  ENTIBEIT  NEW  PBINCIPIES. 


Pat.  Mar.  K,  1.^*3. 


TUE  OLD  STYLE. 


THEACME  LINK  BELT 

IS  MADE  ONLY  BY  THE 

Page  Belting  Company,  Concord,  N.  H. 

Branches  :  Boston,  Kcw  York,  Chicago,  S;in 
Francisco.  Also,  manufacturers  of  all  the 
etiiple  (Trades  of  Leather  Belting  and  Lacing. 
Soml  for  Illustrated  Catalogue— a  valuable 
txuatibc  on  Itclting,  Frets. 


J.    M.    LENNON, 

CoDsultiniElectricakleclianical 

22  Loan  &  Trust  Eui'ding, 
MINNEAPOLIS,     -     -     MINN. 

Telegraiibkand  Cable  AddreBB:]'^'-S°EA'roi.is. 

Mannfacturera' Agent  for  all  klnde  of  Electrical 
aad  Mechanical  Apparatns. 


MlnneapollB  Agent  for  the  goods  of  the  follow- 
ing High  Grade  Manufaeturers: 

Central  Kloctric  Co.;  Kane  &  Co.;  Wal- 
worth MfK.  Co.:  Uik»!r  Motor  Co.;  Standard 
Taint  Co.;   \V.  Hackenthal,  Ktc. 


What  do  you  think  of  a  B-H.  P.  Conetant  Poten- 
tial Electric  Motor  for  $2^0  lletV  This  i-j  a  Thora- 
aoD-Honston  type  machine  and  Includoa  Rheo- 
Htat,  one  of  the  beet  In  the  market.  One  or  1,000 
at  the  price. 


ILUMINUMAGE!^^^'^*"'''*^- 


ALUmillUm  HUC  i  a  National  Journal  of 
Sclemiflc,  Mechanical,  Progreeeive  lutelli- 
serce  All  the  latest  news  ahout  new  dlscover- 
lea  of  th3  new  metal.  Over  10,000  copies  monthly 
gnaranteed.  Only  SI  a  year,  inclading  a  Lord's 
Prayer  Aluminum  Soavenirand  eolld  Alnminum 
Finger  Ring. 


ELECTRICAL 
BOOKS. 

Send  For  Complete  Gatalogae. 

Electrician  Publishing 
Company, 

6  Lakeside  Building,    -     CHICAGO. 


Stilwell's  Patent  Live  Steam-Feed  Water  Purifier. 


Removes  all  Impurities. 

Entirely   prevents   SCALE    in   Steam 

BoUers.    Catalogue  on  application. 

STILWELL&BIERCBMF6.G0., 

DAYTON,  OHIO. 


>*•  ^  WE    ARE    FITTED   WITH 

>*^Sj^       RELIABLE  Machinery  and  Tools, 

^.^%>^/Anci  Employ  RELIABLE  Worlcmen. 

^^O^/^ll  Kinds  of  Electrical  Apparatus  to  Order. 

CHICAGO  ELECTRIC  MFG.  CO. 


ELECTRIC         '*®-  Mclaughlin. 

RAILWAY   ^*^®^^^'  Experience. 

I  IRHT  A  Pioneer  in  the Buslnees. 

POWFR      ^^P^^""^  S°d  Parts  for  all 


48,  SO  and  sa  DfOBTH  ClilNTOST  ST., 

CHICAGO.  ILL. 


MAP  OF  THE   UNITED   STATES. 

A  large,  handsome  Map  of  the  United  States, 
mounted  and  suitable  for  office  or  home  use, 
is  issued  by  the  Burlington  route.  Copies  will 
be  given  free  when  it  can  be  done  without  ex- 
pense for  transmission ;  or  they  will  be  mailed  to 
any  address  on  receipt  of  six  cents  in  postage  by 
P.  S.  EusTis,  Gen'l  Pass.  Agent  C.  B.  &  Q.  R. 
R.,  Chicago,  111. 


EMPIRE  CHINA  WORKS, 

144  to  156  Green  St.,  Green Poit,  BrooMyi,  E.  D.,  H.  Y. 
HARD  PORCELAIN   ELECTRICAL  SUPPLIES, 

INCLUDING . 

S'fFitcli  Bases.  Cnt-Oat  Boxes,  Cleats,  Circuit  Breakers, 
BasliinES,  Kaobs  and  other  Insulators. 

The  body  of  our  goods  Is  made  non-condnctive.  Onr  ware  Is  the  most 
dense  and  is  consequently  ih^i  most  non-absorbent  that  can  be  produced, 
being  the  TRUE  HARD  POaCELAIN. 


J.C.TEMPLE, 

(Formerly  oi  STOUT,  MILLS  &  TEMPLE), 
DA'FTON,  OHIO, 

HjiranlicanaMeclianicalEiiiiieer 

Improvement  of  Water  Powers,  Arrangement 
of  Power  Plants,  Shafting,  etc,  for  Electric  Power 
and  Light.    CO/VSTRUCnON  SUPERINTENDED.  | 


HENRY  HUTTON, 

CoDsnltJDg  and  Gontractiog  Electrical  EDgioeer. 

COMPLETE  ELECTRIC  LIGHT 

ABTD  POWER  PliAWTS. 

MXNING   AND   SPECIAL  MACniNEKY. 
MANUPACTURBRS'  AGENT. 


YOU  WILL  OBLIGE 

Both  Advertiser  and  Publisher  by 
mentioning  the  WESTERN  ELEC- 
TRICIAN when  writing  to  advertisers 


«DRY  STEAM 

THE  POND  SEPARATOR. 

The  Pond  Separator  is  guaranteed  to  relieve  the 
steam  of  all  entrained  water,  and  return  this  water 
to  the  boiler,  thus  effecting  a  large  saving  in  fuel. 


Send  to  Nearest  Office  for  Circular. 


POXD  EIVGEVEERIIVG  COMPAIVY, 


ST.  LOUIS. 
OMAHA. 


CHICAGO. 

DALLAS. 


KANSAS  CITY. 
SEATTLE. 


THE  ELEKTRON  MFG.  CO., 

79  and  81   Washington  Street,  Brooklyn,  N.  Y. 

MAKUFACTUREIIS    OF 

Perret  Electric  MotorsiDpmos 


I.AMZNATED  FIELD  MAGNETS,  HIGH  EFFICIENCY, 

LOW  SPEED,  FULL  POWER. 


Motors  of  any  size  for  any  purpose.  Factories  equipped  throuf/hout  with  Electric  Powen 

Isolated  Plants  for  Incandescent   Electric  Lighting, 


Ferret  !!0H.  P.  Motor,  Speed  D50,  Weight  1,300  lbs. 


.3  E3nLIjIIsr3-    -A-Q-EIiTTS: ■ 

BALTIIMORE.  MD.,  Huntington,  How  &  Pitcher.  306  West  Fayette  St. 
WASHINGTON,  D.  C,  i.  U.  Burkclt  &  Co.,  1409  N.  Y.  Ave.  ST.  PAUL,  MINN.,  F.  J.  Renz,  327  Minnesota  St. 

NEW  ORLEANS,  LA.,  George  Baquic,  140  Gravier  St.  PHILADELPHIA,  PA.,  Pennsylvania  Macliine  Co.,   29  N.  7th  St. 
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VICTOR  TURBINE  WATER  WHEEL 

The  attention  of  ELECTRIC  COMPANIES  is  called  to  this  CECE- 
BRAXEO  "WAXER  "^VHEEE  as  particularly  adapted  to  their  use, 
on  account  of  its  remarkably  steady  motion,  bicrii  Speed 
and  ffreat  Efficiency,  and  iar;2;-e  Capacity,  for  its  diameter, 
being  double  the  PoAver  of  most  wheels  of  same  diameter.  It  is  used  by  a 
number  of  the  leading  electric  companies  with  great  satisfaction.  In  the  econom^ 
ical  use  of  water  it  is  without  an  an  equal,  producing  the  highest  per  cent,  of  usir 
fut  effect  guaranteed. 

!$END  FOB  CATALOOVE  AND  PARTICULARS. 

Our  Horizontal  "Victor"  is  highly  recommended,  as  no  geai-  are  required, 
and  it  can  be  belted  directly  to  dynamo. 

The  accompanying  engraving  represents  a  pair  of  12-inch  VICXOR 
XURBli\ES  arranged  on  a  horizontal  shaft,  with  Cast-Iron  Flume,  Draft 
Tubes,  End  Bearings  for  Shaft,  and  Driving  Pulleys  complete,  all  mounted  upon 
a  substantial  cast-iron  bed  plate.  The  entire  arrangement  is  very  complete  and 
strictly  first-class  in  every  particular.  We  are  now  prepared  to  fiimish  Victor 
Turbines,  either  single  or  in  pairs  on  horizontal  shafts,  and  where  the  situation 
admits  of  their  use.  we  recommend  them, 

STILWELL  &  BIERCE  MFG.  CO.,  •  DAYTON,  OHIO. 


I  r\mr^   r^Aol^ONCO.,  makers  or  high -grade 

LOBE  CAJ«PN  |Q_  ^^„,3  .^ecrmc^^^ 


PURE  ALUMINUM 

One  Dollara  Pound  in  Ingots. 

The  cheapest  and  Purest  on  tbe  Market. 

Manaf  actored  by 

THE   COWLES 

Electric  Mil  HlMniMin  Co. 

liOCKPOBT,  H.^. 

Aluminum  Brass  and  Alnmimini  Manganeee 
Bronze  the  Birongeat  and  best  metals  for  pro- 
peller wheelB. 

Gold  Medal,  Parle,  1889;  Elliott  Creseon  Gold 
Medal;  John  Scott  Legacy  Medal. 

Correspondence  8oliclte<l. 


HARRISON  CONVEYOR 

FOR  HANDLING 

Grain,  Coal,  Tan  Bark,  Seeds,  Etc. 

Will  convey  all  kinds  of  (irain  wittiout  mlxJDtr. 

Will  curry  two  different  kinds  of  luaterial  In  op« 
posite  directions  at  the  same  tirae. 

Will  convey  One-Hundred  and  Fifty  Tone  of  Coal 
per  hoar.  Alade  of  Wroii^btlroo  and  Steel.  Send  for 
111ns.  Caialoe.  BORDJEN  <fe  SELLECKCO.* 
4:8  uDtl  £>0  £^a.k.e  St.,  Vhlctkgo,  111. 


YoQ  mate  a  mistake  If  you  don't  bay  Electrical 

Supplies  from  If.  &  P.,  Cleveland,  OMo. 

Send  for 

the  latest 

"lilet  of  Bargains 

for  Bell  Hangers" 

and  "rock  bottom  prices"  on 

medical  Batteries. 

We  undersell  all. 

Addreee 

Fletcher  &  Fletcher  Electric  Co.,  Cleveland,  O. 

mention  this  paper  if  you  want  bottom  prices. 


WM.  9.  TcBNBH,  Pres.  Geo.  A.  Bbll.  V.  Pres,  J.  Lksteb  WooDBRnMJE,  Sec.  and  Treas. 

W00DBRID6E  &  TURNER  ENGINEERING  CO., 

Consultinjj  and  ConstmotiiiK 

ELECTRICAL  AND  MECHANICAL  ENGINEERS. 

Complete  Equipment  of  Electric  Railways.  Steam  and  Electric  Plants. 

47   Times  Building.  Telephone  Call,  1009  Cortlandl.        NEW    YORK. 


OnelS-light  50  Tolt 
One  25-light  50  volt 
One  50-light  50  Tolt 
One75-light  llOyolt 
OnelOO-lightllOTolt 
One  150-liglit  llOTolt 
Inclnding  Lamps  and 


Dynamo 
Dynamo 
Dynamo 
Dynamo 
Dynamo 
Dynamo 
Holders . 


I.  W.  COLBURN  &  CO.. 

FITCHBURC,  MASS. 


WE  ARE  HEADQUARTERS  IN  THE  WEST 


SEND  FOR  OUR    COMPLETE  CATALOGUE. 

Electrician  Publishing  Co.,  G  laaheside  Bldg,,  Chicago,  111. 


Sunbeam  sunletS 


Shall  the  first  cost  of  a  Lamp 
or  the  Cvirrent   Consumed   be 


the  chief  consideration? 


The  Sanbeam  iDcandescent  Lamp  Co., 

805  Chamber  of  Commerce  Bldg.,  Chicago. 
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C.  &  C.  ELECTRIC  MOTORS  AND  DYNAMOS. 


Electric  motors  in  all  standard  sizes 
for  operating  elevators,  pumps,  print- 
ing presses  and  macMnery  for  gen- 
eral manufacturing  purposes. 


Electrical  Mining  Machinery  of  all 
kinds,  Hoists,  Tram  Cars,  etc. 


Electric  Blo-wers  for  ship   ventila- 
tion.   Fan  outfits. 


Electric  plants  f  ;r  pumping  church 
organs. 

Over  10,000  motors  in  actual  oper- 
ation. 


THE  C.  &  C.  ELECTRIC  MOTOR  CO.. 


Dynamos  in  all  sizes  of  same  de- 
sign and  dimensioss  as  the  standard 
motors. 

Equipment  of  mines,  factories,  ma- 
chine shops,  office  buildings  -with  com- 
plete electrical  plants  for  lighting  and 
power. 

New  England  Office,  63  Oliver  St.,    -    BOSTON. 
Pliiiadelphia  Office,  38  S.  FOURTH  ST. 

Chicago  OfHce,         -  PHTNIX  BLDG. 

San  Francisco  Office        -       35  MARKET  ST, 

402-404  GREENWICH  ST., 


The  New  American  Turbine  Water  Wheel. 

PAETIOULAKLY  ADAPTED  TO  DKIYING 

ELECTRIC  LIGHT  AND  POWER  STATIONS, 

On  account  of  its  high  efflclency  at  all  stages  of  gate,  steadiness  of  motion  and 
easy  working  gate,  the  construction  of  which  makes  it  the  most  sensi- 
tive to  the  action  of  a  governor  of  any  wheel  on  the  market. 


SEND  FOR  CATALOGUE 


Illustrating  various  styles  of  setting 
on  both  vertical  and  horizontal  shaft. 


THE  DAYTON  GLOBE  IRON  WORKS  CO., 


SUCCESSOHS  TO 

STOUT,  1IIIL.I.IS  &  TEMPLiE, 


DAYTON.  O. 


FRANKLIN  S.  CARTER, 

CHAS.  M.  WrLKINS.         1-TRADIH6AS 

E.  WARD  WILKINS. 


PARTRICK  &  CARTER  CO., 


MANUFACTURERS  OF  AU.  KINDS  OF 


Send  your  business  card  and  get  our  Catalogue  and  Trade 

Discount  Sheet^  then  you  will  see  what  we  make, 

and  how  low  we  sell  our  goods. 

125  SOUTH  SECOND  STREET,        .         .        PHILADELPHIA,  PA. 


THREE 

GOOD 

BOOKS. 


DYNAMO  TENDERS'  HAND-BOOK. 
INCANDESCENT  WIRING  HAND-BOOK. 
BELL  HANGERS'  HAND-BOOK. 


ELECTRICIAN  PUBLISHING  GO,, 


6  Lakeside  Building, 

CHICAGO,  ILL. 


ONE 

DOLLAR 

EACH. 


JOHN  STEPHENSON  CO., 


LIlvdllTEID, 


STREET    CARS 


-FOR 


ELECTRIC  MOTORS. 


CARS   ADAPTED   TO    ALL    SYSTEMS. 
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THE  EVANS  FRICTION  CONE  CO., 

85    SJKT.A.TlEm.    SOrXlIESHirP.    ^BOtSli'OIiT,    IVC^SS. 


The  Bridgeport  Electric  Light  Co.,  Bridgeport,  Conn.;,  have  thoroughly  tested 
and  have  adopted  the  Evans  System  of  Driving  Dynamos. 

Thousands  of  H.  P.  in  use.     For  full  particulars  send  for  Catalogue  B.     Hundreds  of  sets  of  Speed  Cones  in  tse 
driving  all  classes  of  machinery  where  a  variable  speed  is  required.     For  further  information  send  for  Catalogue  t! 

lURE  ALUMINUM 

IN 

Castings,  Ingots.  Sheets,  Rods, 
and  Wire. 

ALUMINUM  BRONZE 


TURBINE  WATER  WHEELS 


MAHUFACTUKED  BY 


P 


AND 


RODNEY  HUNT  MACHINE  COMPANY. 

SPECIALTIES  FOR  ELECTRIC  LIGHT  AND  POWER. 
Double  the  po^ver  of  moet  wlieels.    Hieh  speed.    Beltins:  dlrenly  tn 
dynamo.    Kfticiency,  .9050.     IIolyok«  Testing  J?lame.     l<:asy  Avorkingr  sate. 
Kven   speed.     Excellent  workmanship,  great  dnrabllity,    aioderate  price*! 

and  satisfaction  in  every  respect  guaranteed.  1,S00  wheels  eo.d  in  New  Bngland.  One 
parly  baa  S7  of  these  wheels  in  nae;  another  GWIO  h.  p. ;  another  7,'2C0  h  p.,  etc.,  etc. 
Large  nnmber  of  wheels  furnished  for  Electric  Lighting.  All  giving  perfect  satiefact- 
ioQ.    Write  for  catalogue  and  estimates  on  proposed  plants 


Boston  Office,  70  Kilby  St.    Main  Office  and  Worl<s,  ORANGE,  MASS.,  U.  S.  A. 


Castings,  Ingots,  Sheets,  Rods  and  Wire. 

SEND  FOR  PMCES. 


THE  CLEVELAND  ALUMINUM  CO., 

»water  Bulldlnn.  CLEVELAND.  O 


ST.  LOUIS  ELECTRICAL  SUPPLY  CO., 


403  NORTH  EIGHTH  STREET, 


ST.  LOUIS,  MO. 


Habirshaw,  Safety,  and  K,  K.  Wires;  Poles,  Cross- Arms,  Pins,  Brackets  and  Insulators. 
Electric  Railway  and  Electric  Lighting  Supplies  of  all  descriptions. 

If  You  are  Operating  an  Alternating  Current  Plant  and  want  to 

SAVE  MONEY, 


STANLEY  TRANSFORMER. 

Its  good  points  are  too  numerous  to  tell  in  an  advertisement, 

but  write  to  the 


mm:  electric  manufacturing  co. 


7 


Adapted  for 

WESTINCHOUSE, 
THOMSON-HOUSTON, 
FORT  WAYNE, 
NATIONAL 

SYSTEMS. 


PITTSFIELD,  MASS., 

and  you  will  learn 

ALL   ABOUT   IT 
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NEW  BOOK! 

READY  IN   MAY. 


ELECTRIC 


TRANSMISSION 

HAND-BOOK. 


Lieut.  F.  B.  Badt's  latest  addition 
to  our  famous  hand-book  series,  of  which 
20,000  copies  have  been  sold.  The  new 
book  deals  in  the  author's  well-known 
practical  style  with  all  the  problems  of 
Electric  Power  Transmission. 


READY  IN  MAY._  PRICE,  $1.00. 

ELECTRICIAN  PUBLISHING  CO., 

6  LAKESIDE   BUILDING,  CHICAGO. 
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Chicago  Insulated  Wire  Co. 


MANUFACTURERS  OF 


m  wn  mm  m 


OF  ALL  DESCRIPTIONS. 


WEATHERPROOF  WIRES 


f 


OFFICE  AND  ANNUNCIATOR  WIRES, 
MAGNET  WIRES, 
INCANDESCENT  LAMP  CORDS, 
ETC.,  ETC.,  ETC. 


ODR  FACILITIES  ARE  SDCH  THAT  WE  ARE  PREPARED  TO  FILL  ORDERS  OF  ANY  SIZE, 


WRITE  FOR  QUOTATIONS  AND  SAMPLES. 


CHICAGO  INSULATED  WIRE  CO., 

48-52  N.  CLINTON  STREET, 

CHICAGO,  ILL 
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THE  BUTLER  HARD  RUBBER  CO., 


-  POSSESS  SUPESIOR  ADVANTAGES  TK  THE  MANUFACTURE  OF  - 


Especially  in  articles  adapted  to  electrical  industries,  having  obtained  the  sole  right  to  manufacture  SARD 
Sl/BBEK  tinder  the  valuable  Patents  granted  to  WILLIAM  KIEL, 

All  operations  of  sawing,  cutting,  turning  and  polishing  our  netv  standards  of 

S  U  F  P  *i2^  i?  ^%  D  A  N  D  TT  U  ^l  I  N  ^«  '^^^  ^®  performed  with  a  larg-e  reduction  in  the  wear  and  tear  of  toola,  and  considerable  savirig  of  labor. 
**  ■  ■  ^  "■  ~  •  ■  »  ^^  *^  ^*  ■  ■  "^  ■  **  ■*  ■  ■*  *^  Our  new  standards  are  of  a  richer  black  throughout.-  not  subject  to  change  in  color,  are  tougher  and 
more  flexible,  «sy  iiot  become  brittle  with  age,  and  have  been  tested  and  approved  by  the  leading  electrical  companies  of  the  United  States.  In  addition  "to  these  ad- 
vantages, we  ^wso  offer  advantages  in  prices. 

KIEL'S  PATENT  HARD  RUBBER  CELLS  FOR  STORAGE  AND  PRIMARY  BATTERIES 

iStill  remain  the  most  satisfactory  and    cheapest   in   the  market,  mieqnaled    for    strength,   dnrability,  insulation  and    resistance    to   acids. 

HARD  RUBBER  GOODS  OF  EVERT  DESCRIPTION  MANUFACTURED. 

Correspondence  solicited  from  all  manufacturers  and  dealers  in  electrical  machinery  and  supplies. 

FOB  SAI.E  VS  THE  CeNTBAIiEIiECTBIC  CO.,  CHICAGO. 


Our  Catalogue  of  Hotel  Annunciators,  Bells,  Pushes,  and 
other  house  goods  for  1891  is  now  ready  for  distribution.  We 
shall  take  pleasure  in  mailing  a  copy  of  it  to  all  dealers  in 
Electrical  Supplies,  upon  receipt  of  business  card  giving  address. 

WESTERN  ELECTRIC  COMPANY, 

CHICAGO  and  NEW  YORK. 


CABLES  OF  ALL  KINDS 

UNDERGROUND  CONDUCTORS. 

LEAD  COVERED  TELEPHONE  CABLES. 

WEATHERPROOF  AND  UNDERWRITERS'  LINE  WIRE. 

COPPER  AND  BRONZE  TROLLEY  WIRE. 

MAGNET  WIRE. 


"^ 


MANUFACTURED  BY 

JOHN  A.  ROEBLING'S  SONS  CO., 

Warehouse,  171  and  173  Lake  St.,  Chicago,  111. 
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TRADE  HARK- 


(FACSIMILE)  "W.  U.   TELEOBAM. 

To   SOUTHERN  ELECTRICAL  SUPPLY   CO. 

823-  Locust    St.-    St.    Louis,    Mo. 

Okonite  and  Candee  okomte  reTlr  wTT""  ""  ''°"^  '"' '"° """'"' 

•^TsrT-r^ -wnia  UKonite   feeder    wire   at  once. 

Okonite  and  Manson  ^^^1^^  cons.  Trac.  Ry  co. 

rr^psis.  LARGE  STOCK  OF  ELECTRIC  LIGHT  SUPPLIES. B^"  Prompt  Shipments. 


SIOUX  CITY  ENGINE  WORKS. 


Builders  of  High  Grade 

ADTOM&TIC  ENGINES 

from  30  to  600  H.  P. 

OF  BOTH  THE 

Corliss  and  Giddings  Types. 


Boilers  aaci  Complete  Steam 
Plants  erected.  Send  for  cir- 
culars and  estimates. 


Largest  Engine  Works  west 
of  the  Mississippi  River  at 
Sioux  City,  Iowa. 

S.  K  GREGG,  Mgr.  Chicago, 
Office  3-27.  TtieKookery. 


Giddings'  Autoiiialic. 


C.  S.  LEWIS,  Agent. 

703  Market  St^  St.  Louis.  Mo. 


W.  N.  HOBABT,  Pres't 


L.O.Maddux,  Vice-Prea't  andTreas. 
J.  C.  HoBABT,  Sec'y. 


J.  H.  ElCKBRSHOPF,  Snp't. 


THE  TRIUMPH 

Economy,  Simplicity,  Durability,  Silence. 

15  TO  300  HORSE-POWER. 

COMPOUND  AND  VALVELESS. 

Most  perfect  regulation  eTer  obtained. 

NO  SMALL  PARTS  REQUIRING  REPAIRS. 

_>        NO  ECCENTRICS.     NO  STUFFING  BOXES. 

^  NO  PISTON  RODS. 

I,3M  INTERNAL  FRICTION  A  MINIMUM. 

''^   ALL  PARTS  INTERCHANGEABLE. 


_        The  engine  la  perfectly  balanced  and  eelf  contained;  all 

wearing  BurEaree  are  eiceptlonally  large,  making  It  Ihe 

moBt  perfect  high  speed  engine  ballt. 

THE  TRIUMPH  COMPOUND  ENGINE  CO.,  bJ^oLs 

21  I,  213,  215  and  217  W.  2nd  St.,  CINCINNATI,  O. 

ERASER  &  CHALMERS.  Agents.  Salt  Lake  City,  Utah;   Helena,  Mont 


STEAM  PLANTS 

INSTAIiEiBD  BV 

W.  B.   PSARSON  i£  CO., 

MECHASJICAl.  ENGIISEEBS  ASD  CONTKACTOBS. 

403  HOME  INSURANCE  BUILDINC,  ■  CHICAGO. 


THE 


WOODBURYIMlNi 


SELF-CONTAINED,  AUTOMATIC 

HIGH  SPEED  STEAM  ENGINE 

for    Electric    Lighting   and 

Street  Railway  Service, 

With  BOILER   PLANT  Complete. 

Cataloi^ues  seiit  on  application. 

STEARNS  MANFG.  CO.  ERIE,  PA. 


For  all  USES  where  Power  is  REqiiired.    Over  GOOD  Running  Daily  in  Every  Pan  of  the  World  I 


YeiLrl;  prodactlon  Kud  baJcb,  ovei*   ISOO  eoffineB.  acg^reK&tiag  60,000  borae-pow«r. 

Aver&go    wilea    greater    tluui    ALL    other  hif;ti-spe«d    eoftiiiDB. 

All  eaginca  built  Btrlctly  to  frKug«,   with  tnteryhanet;ii.blc  parlB, 

All  enifiiioa    ai»de   in    qo&ntitT  »nd    cftrried  in  stock  for  prompt  ahipmcal. 

Rcpaira  Uitei-ch&D^:«Able :  mAdo  In  qu&ntU;  to  K°-t^£<>>  iukI  carried  In  stock  for  hmnodlato  ■klpmant. 

niustumJcd  deacriptivo  matter  ftuiiiehed  on  appLicAtioa  to  on;  AgtLaU 


mrnmrnrnmemm 


AUTOMATIC   AUTOMATIC    AUTOMATIC 


Haodrmli  Id  couuoaatu  u« 

13  Slioi  In  Stock. 
6  to  3r>o  n.  p. 


Doeqiulled  tor  High  Fuel 
Dntj  t^i   BimpUciIr 
9  S>z«t   In    Stock. 
Sfi   to  300  u.  i*. 


7  Sizes   In   Stock, 


«^J.l:HMJM.T.]:i4.-^i[>H:iMi:C'l.l:i;;.1r»,',N!t 


A-K     .....CM  vuaniir  m-  ..^     W—i 

l^T  .^  ,^.,    tom  Orsnitfl  Ml  .__  If** 


,  l»  UkP  etreoiv.    «.'Vi»ii 


JoliD  R  nik* 
T   F    U'nibrrnnl 


']   wtwnm,  iiis<n   ,       ,     !   i^'"|',„„,,|„„'^    ■  "    11    fi  'I."* 

|,    P«DI«.  KUA^re .1  K...  i.om>ta  a  ttuccn 

ji    PIIILADKLfHlA.  Pfc.    ^iUMn-t^i  WiiMU-e-^il  ItUucliifl.Jr   fCn 


,H1.  nUITIMI  Ot'lt?l>     

III.  mxicii     ^ 

It..  ueilNANt        HonaelWIr  a. ^^  Q    UluniCRC 

,.<IB»         .Ai*" '^:  ti-ii»«Ri,ri.f    I  M  ^.TMO" 

UTT,  MU.^.    ..  iza  Union  \.p.,  ..,.  W-«invn.>t»e.CDurcti. 

IN  Park  PI .  K  T  .  Maniirl  Pions 


I'lTrsDl'UUK.  I'i._  . 


IIIRtl'H'M-  Bldg.^ 


I.IXA,  PEOH  . 

■  lAiniriT).  vRstro. 


nl't*  Onri\ 


■  l.XICOflTl,  MEXICO      !'"'"Jf^»'^^''^''"'}f(«bcrlono««*C(i 
HINNKAI'V 


rOllTLt^n,  OKMiOK.         af  U.l    Frooi  si        parkr. 

„   l/ll:ZALT>,^A^UU.  UCATOtALfc ZJuiik  , 

I   ST    LOl'IK.  VU. .... 111  N    FiHinll8k,,„„  Wmili 


•■ALT Lktv. rm.iTAn,  an Somh 

rt  eiF'l 


lltBh 


Iiiuht  fo. 
KAH  rntKriKCO.  rAt~      in  rt  eiFipmontHt.^ farkcV  Ucr  Co. 
RCIIIEtlAll.  IIOLi,*M>  --  ~     ...0    i    ViiKwniaCo. 

KP(mA'(Er*LLS.WASIl..n.Tniirri«  FmiilSU..  Pnriirp «  Ln.-yMch.Co 

K¥D!IKT,  •!.**   n ,m9a»n;nwi  Sl l-orkeA  tjicy  Co. 

THCBD.  NOT*  SCOTU „ 1  d  Ctiwiibcn. 


I   tor  oicluiim   Igoncy  Confracls    fill  bv  conndorBd  onlf  from   those  t/ie  ore  pivficient  in  ileam'Cnginccring. 


^  THE  WESTINGHOUSE  MACHINE  COMPANY. 

•  PITTSBURGH.  PENNA.U.S.oF  A.  G 


BALL 

AUTOMATIC 

CUT-OFF 

ENGINE 


COMPANY  E  n  I  Ey  PAi 

standard. 


Cross  CoinpouDd. 
fripITExpansioD. 
Tandem  Coiiipoujid 


ENGINES  for  Electric  Railway  and  Electric  Lighting. 

The  only  GOVERNOR  giving  ABSOLUTELY  the  Same  Speed  under  all  CHANGES  OF  LOAD  or  BOILER  PRESSURE, 

CCI  I  lUP  IPCUTC  ■  '^   "   >'INCENT  &.  CO..  1.5  Cortlandt  St..  New  York  ;   J.  W.  PARKER.  38  So.  Fourtli  St..  Phlladelpliln,  Pa.:  COOLEY  i  VATER.  224  Washington  Av«., 
OCLUni?  flOCfflO-  Minneapolis.  Minn.,  W  8.  PEARSON.  Room  403  Homn  In.uranc.  Blda..Clilcaao.  IN.:  WILLIAM  T.  BONNER.  618  New  YorK  Life  Ina.  BIHo..  Omaha.  Neb. 
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A  MARYELOySINNOYATION 

THE  THOMSON-HOUSTON  ELECTRIC  COMPANY 

Has  Revolutionized  the  Electrical  Equipment  of  Street  Railways. 


The    Intermediate    Shaft,   Pinion    and 
Gear  have  been  discarded. 


The  Armature  Pinion  and  Axle  Gear 
are  now  enclosed  in  a  dust-proof 
case  filled  with  oil. 


Reducing  to  a  minimum  the  cost  for 
repairs  and  absolutely  eliminating 
the  objectionable  noises  incident  to 
all  other  systems. 


The  Armature  speed  has  been  reduced 
from  1200  to  500  revolutions  per 
minute. 


The  Railway  Motor,  as  now  construct" 
ed,  comprises  less  than  a  dozen 
parts. 


The  construction  of  the  Armature 
avoids  the  possibility  of  a  burn-out, 
except  by  malicious  carelessness, 
and  when  damaged,  can  be  readily 
repaired  by  a  novice. 


Don't  make  a  mistake  by  contracting 
for  Railway  Equipment  before  see- 
ing or  understanding  this  marvel- 
ous machine. 


Prices  for  Repairs,  Parts  and  Supplies 
materially  reduced. 


Information,  Prices  and  Literature  fur- 
nished on  application. 


Tliomsoi-instoi  Electric  Co. 


OHICAQO  OFFICE: 

148  Michigan  Avenue. 


BOSTON    OFFICE: 

620  Atlantic  Avenue. 
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Knapp  Electrical  Works, 


PERKINS  ELECTRIC  LAMP  CO. 

Lamps  to  Fit  any  Socket.    Any  Candle  Power. 

Highest  Eflfloiency. 


HIGH  INSULATION  BRACKETS. 


THE    "WRIGHT 


99 


Overhead  Railway  Switch. 

RAILWAY   SUPPLIES 

OF  EVERY  DESCRIPTION. 


The  Diamond  K"  Splicing  Torcl). 


^s~ 


SPLICING 

RODE  Bwt  CoPPKR.Al; 


TPR  CH  Ilmf 


GRIMSHAW  WHITE  CORE 

WIRES  iSS  CABLES. 

CHICAGO  INSULATED  WIRE  COMPANY'S 

WEATHERPROOF    WIRES. 

OUR    CATALOGUE  FOR    '91    JUST    OUT. 

54and  56  FRANKLIN  ST.,  -   CHICAGO. 
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GENERAL  WESTERN  SELLING  AGENTS 


j^L^^TIERV  OF  THE  fU'^'?' 


-FOR  THE- 


EDISON-LALANDE  BATTERY. 


No.  6)1.     Black  Walnut, 
Oak  or  Ash. 


OJ) 

c 
o 
O 

£ 
O 

E 

CO 


01 

»<" 
o 

a 

■c 
o 
o 


Electro- Motive  Force 

1K  VoMs. 

Internal  Resistance. 

.5  Ohms. 


AM  C  TF  PEK 

TYPE  A.    15  Ampere-hour,  Small  Telephone  Model. 

TYPE  C.    50  Ampere-hour,  Telephone  and  Annunciator  Model. 
TYPE  E.     150  Ampere-hour,  Small  Telegraph  Model. 
TYPE  C.    300  Ampere-hour,  W.  U.  Telegraph  Model. 
TYPE  K.    30O  Ampere-hour,  Phonograph  Model. 
TYPE  M.    600  Ampere-hour,  Motor  Model. 
TYPE  P.    60O  Ampere-hour,  Elect.  Lighting  Model. 
TYPE  T.     900  Ampere-hour,  Elect.  Lighting  Model. 
TYPE  F.     150  Ampere-hour,  Cautery  Model. 


Our    Right- Hand 

Specialty    is    the 

Famous 

AJAX 

DRY  BATTERY 

For  Electric 
Bells. 


Our  leading 
Liquid  Battery  for 
all   Open    Circuit 

Work  is  the 


THE  CARDINAL  VIRTUES 


IN  FAVOR  OF  THESE  BATTERIES  ARE: 


Isf. 
2d. 


No.  641.     Iron  Box 


High  and  constant  £.  M.  F. 

No   chemical  action   and  consequent  loss   of  material  while 
the  cell  is  id'e.     (Less  than  i  of  1  per  cent.) 

3d.    Extremely  low  internal  resistance  (.025  of  an  ohm.) 

4th.    Cheap  materials  easily  obtained. 

Sth,    No  attention  or  inspection  required   until   all  the  energy  of 
its  elements  is  exhausted. 

Ot/i.    Convenience   of  form  and  freedom  from   noxious   fumes  or 
chemical  deposits. 

7th.    No  other  battery  so  nearly  fills  all  the   above   conditions  as 
the  EDISON-LALANDE. 

Sth.    The   EDISON-LALANDE    is   made  in  9  different  types,  each 
one  of  which  is  especially  designed  for  the  kind  of  work  named. 


No.  671.     Diamond  Carbon  Battery. 
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DOUBLE  CARBON  LAMPS 

Afford    the    Only    Reliable    and    Efficient    Means    for 


ALL  NIGHT  ELECTRIC  LIGHTING. 


All  other  devices  are  crude,  expensive,  and  unsatisfactory. 


TIE  m  mm  mm 

Has  established  its  broad  foundation  patent  for  Double  Carbon  Arc  Lamps, 
No.  219,208,  having  won  four  distinct  infringement  suits  in  the  United 
States  Courts,  two  of  them  on  final  hearing,  the  decisions  being  rendered  by 
Judges  Gresham,  Blodgett,  Brown  and  Ricks- 

The  public  is  warned  against  the  use   of  infringing   lamps  or  any  crude 
substitute  for  the  Brush  invention. 


ARC  LIGHTING  APPARATUS, 

ELECTRIC  MOTORS  AND  GENERATORS, 

ALTERNATING  CURRENT  APPARATUS. 
INCANDESCENT  LIGHTING  MACHINES, 

CARBONS  FOR  ARC  LIGHTING, 
•  ETC,  ETC,  ETC. 

.THE  BRUSH  ELECTRIC  CO., 

__ CDF^ICD- 
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FORT  WAYHE  ELECTRIC  CO., 


MABfTJFACTtORERS    OF   THE 


Slattery  Induction  and  Wood  Arc  System 

_ OE^  

THE  MOST  PERFECT  OF  ANY. 

For  references  as  to  the  merits  of  these  systems,  inquire  of  the  local  companies,  the  operators,  or  the  customers  in 
the  large  cities  of  this  country  where  these  systems  are  now  being  used  almost  exclusively  after  other  systems  have  been 
tried  and  thrown  out— Philadelphia,  New  Orleans,  Cincinnati,  St.  Louis,  Kansas  City,  Ijouisville,  Detroit,  etc. 

WE    MAKE   ALL   STANDARD   SIZES   OF 

INCANDESCENT  LAMPS  FOR  THE  ALTERNATING  SYSTEM, 

Also  Arc  Laips  of  Standard  Sizes,  2,000  c,  p.,  1,200  c.  p.  and  800  c.  p. 
Main  Office  and  FaotorT-,   FORT  WATITE,  ZITD. 


]BZI..^Xa-OZX    O^F'IF^IOETIS: 


NEW  YORK I  15  Broadway. 

CHICAGO 185  Dearborn  Street. 

PHILADELPHIA 907  Filbert  Street. 

DALLAS,  TEXAS ■■ McLeod  Building. 


PITTSBURGH,  PA.       533  Wood  Street. 

SAN  FRANCISCO 35  New  Montgomery  Street. 

TORONTO,  CANADA                            138  King  Street,  W. 
BUFFALO  228  Pearl  Street. 


ELECTEICAL 

AggumulatorS 

Useful  and  economical  for  all  purposes  to  which 
electricity  is  applicable,  such  as 

Propulsion  and  Lighting  of  Street 
Cars,  Vehicles,  Yachts,  Etc. 

Central  Station  and  Isolated  Light- 
ing. 

Portable  Lighting  or  Power. 

Portable  Electric  Lanterns. 

Electric  Power  for  Motors. 

Portable  Electric  Fans  for  Office, 
Family  and  Sick  Room. 

Only  Clean  and  Convenient  Battery  for  .SursieonB, 
PeiitiMtH,  and  l*r<»fe8Hi(inal  Ulen  Generally. 


MANUTAOTTJEED  EXOLTJSIVELY  UNDEE  THE  PATENTS  OF 
FAURE,  SWAN,  SULLGN,  GRISCOM,  and  others. 


COMPLETE  ELECTRIC  LIGHT  AND  POWER  PLANTS. 

THE  ACCDMIaTOR  COMPANY, 

224  and  226  Chestnut  Street,  Philadelphia,  Pa. 

PHILADELPHIA  AGENCY :— ELECTRO  DYNAMIC  CO.,  224  and  226  Chestnut  St. 

NEW  Y0RK;~1RUEX  &  VAIL.  44  Broadway.       CHICAGO:— WIW.  HOOD.  239  La  Sallo  St. 

SAN  FRANCISCO:— THE   PACIFIC  ELECTRICAL  STORAGE  CO.,  1 1  8  and  120  Pino  St. 

BOSTON: -THE  HOLTZER- CABOT  ELECTRIC  CO..  Ill  Arch  St. 

PROVIDENCE :-SWARTS  &  GANNETT,  Swarts  Building. 


BAXTER 

UllWir  MOTMS, 

"  SLOW  SPEED. 

NO  INTERMEDIATE  GEARING. 

Gears  Run  in  Oil. 


EXAMINE  INTO  THE  MERITS  OF  THESE  MOTORS 

IF  A  REDUCTION  IN.  REPAIRS  IS 

WORTHY  OF  CONSIDERATION. 


COMPLETE  r;:  equipments. 


SLOW 
SPEED 


STATIONARY  MOTORS 


For  ARC  and 
Incandescent  Circuiti. 


,.c^o^n^%.<W^^"  BALTIMORE,  MD. 


$3  per  Annum. 


EVERY  SATURDAY. 


10  cents  per  Copy. 
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No.  18 


Ireson's  Self -Adjusting  Leather- Link  Belting. 


P»td-  H"oT.  16,  '86. 

Especially  adapted  for 
all  Blectilc  pTirpoBss  and 
other  high'BpaeainaChiii- 
•ry. 


Send  for  Ireeon^B  IUqb- 
trated  Treaties  on  Self- 
Adjnatlng  Leather  Link 
Belting,  famished  gra- 
tnltouflly. 


Manfd  by  CHARLES  L  IRESON,  97  High  St.,  Boston,  Mass. 

ELECTRICITY  IS  LIFE. 

At  least  it  furnishes  a  livelihood  to  those 

Who  Know  a  Good  Thing,  and 

They  Are  the  Buyers  of  Our 

CELEBRATED  IMLATED  WM  AND  CABLES. 

The  Standard  liNDERcnouiiD  Cadle  co„  "•""'"■"'"* 


CHICAGO. 


PITTSBl'iteH. 


Superior  Line. 


THE  HOLTZER-CABOT  ELECTRIC  CO., 

MANUFAOTUIIBES  OP  AOT)  DEALERS  IN  ' 

EVERYTHING   ELEOTRIOAL 

8BN»  FOB  !M6-PAeB  GATAIiOerE, 

111  Arch  Street,  BOSTON,  MASS. 

SPeriAl  taFniriFli- )  CLOWER  &  HARRIS,  Dallas,  Texas. 
orcK.flt  /loc/Foico.  ^  p^^  Seilbhs  Electkicai,  Works,  San  Francisco,  CaL 
A  full  line  of  our  manofacture  can  be  fonnd  at  our  Ageoclee. 

i 


THE 

$30.52 


Kattall  Trolley.    Patents  Peoding. 


COMPASiY, 

50  Broadway, 


RXSIMCOVAIm. 

ENCINEERIWC 

EQUIPMENT  COiyiPANY 

From  temporary  oflices,  73  Cortlandt  St.,  N.  Y. 
City,  aboat  May  let, 

To  the  'CENTRAL  BUILDING  " 

143  Liberty  St.,  N.  Y.  Cily. 

^^Stock  room  for  tte  Underwood  Mfg.  Co. 
belts  continued  at 73  Coitlandt  Street, 


S^DUK'ST-CHli5fvEli,  \  B''^'""'  Managers. 


Tbe 
iDternalional 


F.  CAEENOA-E  JONES, 

Manager  of  Factories. 


OKONITE  COMPANY, 


^^'^. 


ITBAOE^MARKi 


BBAXCHES:     Cliiraeo.    BoHton. 
Kanntas   City,  Omaliu,  L,oaiHville,  St. 


LIMITED, 
13  Park  Row,  New  York. 

INSULATED 

WIRES  VOCABLES, 

For  Aerial,  Submarine  and  Underground  Use. 

Candee  Aerial  Wires. 
Manson  Protecting  Tape. 
Okonite  Waterproof  Tape. 

Pliilailclpliia.     Minnrniiolis,    f'iii«iniinti, 
I/ouiM,  xaii   FianviHco. 


Insulated  Wires  and  Cables. 


r'OH. 


iOWricel  Sttily  Cn/s 


ADVERTISEMENT 

See  Page  XXVI. 


Tbe  acknovrled|:«>d  Stnndsrd  ror  darable  and  liltfh  In. 
•nlatlon.  Kta  merits  proved  by  a  record  of  over  Quarter 
of  •  oentnary.    Adapted  to  all  electrical  purpoMea. 

CELEBRATED  KERITE  TAPE  FOR  INSOLATINS  JOINTS. 


Electric  Light  and  Power, 
Telegraph  and  Telephone* 
Railway  and  all  other 
Branches  of  Signaling, 


ALL  SIZES 
Lead  Encased  Wires 


Aerial  Use, 
Subterranean  Use, 
Submarine  Use. 
Concealed  Wiring  In  all  Locations. 


GEORGE  B.  PRESCOTT,  Jr.,  6en.  Agt.,  16  Dey  St.,  New  York. 

'Western  Electric  Co.,  Chicago,  111.,  Sole  Agents  for  the  West. 


ALEXANDER,  BARNEY  t^  CHAPIN, 

20  CORTLANDT   ST.,    NEW   YORK. 


GENERAL  ELECTRICAL  SUPPLIES. 


THE  MOST 

POPULAR  LAMP 

IN  THE  IMARKET, 

a.b!c. 


Price,  with  Rod  Zinc,  $1.1  B  per  Cell,  with  Corrugated  Zinc,  $1.35  per  Cell. 

THE  TI^^a.J^E:  "will  be  i^iaoi'-mieLY  i^ijotectexd. 


TiieE.S.GREELEY&CO. 

5  AND  7  DEY  STRBET,  NEW  YORK. 

Manufacturers,  Importers  and  Dealers  In 

Electrical  Supplies 

OF  ALL  DESCRIPTION. 

Telegraph,  Telephone,  Electric  liight  and 

Power    Appliances,  Construction 

Tools  and  Line  Material. 


Completo  Oil  of  Champion 

Batler7. 


Carlton  ficrRervnIr  and  Cover 
of  C'liiiiniitoii   Battery. 
f 


CorruKnted  Zinc  of  Champibn 
Batterr. 


standard 
Electrical   Measureiment 
apparatus. 
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NOTE  THE  CONTRAST ! ! 

INCANDESCENT   LIGHTS 


In  Central  Stations  July  1st,  1890. 


VERMONT, 
TENNESSEE, 


THOMSON-HOUSTON  SYSTEM. 

4,150 
12,000 
1,500     SOUTH  CAROLINA, 


AipptB  of  All  Otler  Systems. 


2,200 

1,405 
E. 


10,450 


TOTAL, 


3,605 


CiyP    TIMES  ^^  i^a-iiy  of  the  Thomson-Houston  System  as  of 

ALL   OTHERS   COMBINED. 


The  figures  referring  to  "total  of  all 
■ystezuB,"   taken  firom  table  published  in 
August  number  of  "Electrical  Industries," 
for  year  1890,  are  of  undisputed  accuracy. 

Total  of  all 
systems. 

Thomson-Houston  System. 

Number. 

Percentage  to  total  of  all 
systems. 

Vermont,      -     -     -     - 
Tennessee,  -     -      -     - 
South  Carolina, 

6,350 

14,285 

1,500 

4,150 

12,800 

1,500 

65,1  per  cent. 
891  per  cent. 
1 00  per  cent. 

THOMSON-HOUSTON  ELECTRIC  CO., 


620  Atlantic  Avenue,  Boston,  Maes. 

Wall  and  Uoyd  Streets,  Atlanta,  Ga. 

116  Broadway,  New  York  City. 

16  First  Street,  San  Francisco,  Oal. 

831  New  Tork  Life  Building,  Kansas  City,  Mo. 


148  Michigan  Avenue,  Ohlcago,  111. 
406  Sibley  Street,  St.  Paul,  Minn. 
216  West  Fourth  Street,  Cincinnati,  O. 
1110  Noble  Street,  Philadelphia,  Pa. 
1333  F  Street,  Washington,  I).  C. 
116  North  3d  Street,  St.  liouis.  Mo. 
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Leclancbe  battery  Co, 

Mason,  Jae.  H, 

Monitor  Electric  Co. 

North  American  Electric  Co. 

Partrick  &  Carter  Co. 

(iueen  &  Co. 

Southern  Electrical  Supply  Co. 

Standard  Electncal  Woru. 

Stanley  A;  Hall, 

Weetern  Klectric  Co. 

Battery  Jar«. 

Batlcr  Hard  Rubber  Co. 
(■.:t;ntral  Electric  Co. 
Electrical  Supply  Co.,  The. 
nolizer-Cabot  Electric  Co. 
I'arcrick  &  Carter  Co. 
Queen  &  Co. 
Stanley  J;  Hall. 
Weaiern  Electric  Co. 

Belln,  RIectrlc. 

Central  Electric  Co, 
Empire  Cltv  Electric  Co. 
Fletcher  &  Fletcher  Electric  Co. 
Oreat  Weatem  Blectric  Supply  Co. 
<Jreeley  A  Co.,  The  K.  S. 
Hay  Mfg.  Co.,  W  aH(?r. 
Knapp  Eiectrlr.al  Worka. 
Monlior  Electric  Co. 
Nortliweatern  Elect.  Specialty  Co. 
Oatranrter&Co.,  W.  K. 
Partrick  &  Carter  Co, 
Southern  Electrical  Supply  Co. 
Standtird  Electrical  Works. 
Stanley  &  Hall. 
Wollensak,  J.  P. 
Western  Electric  Co, 

Belln,  Majnieto. 

Ctmtral  Electric  Co. 
Empire  City  Electric  Co. 
Greeley  &  Co..  The  E.H. 
IloltJier-Cnhot  Electric  Co, 
Knapn  Electrical  Worka. 
I'artrfck  <&  Carter  Co. 
Standard  Electrical  Worka, 
Stanley  A  ri all. 
Star  Electrix  Co. 
Western  Blectric  Co, 


Bel  tine. 

Evans  Friction  Cone  Co. 

IresoD,  Chaa.  L. 

N.  y.  Beltlne  &  Packing  Co. 

Page  Belting  Co. 

Schieren  &  Co.,  ChaB.  A, 

Sholtz  Belting  Co. 
Boilers. 

Abendroth  &  RootMfg.  Co. 

Pond  Engineering  Co. 
Boobs,  l<:lectrit;al. 

Electrician  Publishing  Co. 
Braider  spoolers. 

Payne  &  Co.,  Geo.  W. 
jSursrlar  Alarms. 

Central  Electric  Co. 

Electrical  Supply  Co.,  The. 

Empire  City  Electric  Co. 

Fletcher  &  Fletcher  Blectric  Co. 

Great  Western  Electric  Supply  Co. 

Greeley  &  Co., The  E.  8. 

Holtaer-Cabot  Electric  Oo. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Ostrander  &  Co.,  W.  R. 

Partrick  &  Carter  Co. 

Southern  Electrical  Supply  Co. 

Standard  Electrical  Worka. 
Cables. 

(See  Wire  Insulated.) 
Cable.  Electric,  (See  Wire  Insu- 
lated), Copper,  Sheet  and.  Bar. 

Roebling'a  bone  Co.,  John  A. 

Standard  Underground  Cable  Co. 

Western  Electric  Co. 
Carbons,  Points  and  Plates. 

Brush  Blectric  Co. 

Central  Electric  Co 

Electrical  Supply  Co  ,  The. 

Empire  City  Electric  Co. 

Qlobe  Carbon  Co. 

Knapp  Electrical  Works. 

National  Carbon  Co. 

Weatem  Electric  Co. 
Cars,  Electric  Ballway. 

Stephenson  Co.,  John. 
Clntcbes,  Friction. 

HUl  Clutch  Works. 
Cunstrnctlon  and  Bepalra. 

Bain  Electric  Mfg.  Co. 

Blectric  Construction  &  Supply  Co. 

Electrical  Conetniction  Co . ,  The . 

Electrical  Engineering  Co. 

Chicago  bllectric  Mfg.  Co. 

Knapp  Electrical  Worka. 

McLaughlin,  Jas. 

Shawhan  Machine  Works. 

Temple,  J.  C. 

Western  Electric  Co. 

Wilson,  Rebenstock  &  Co. 
Contractors,  Electric  I^lsht, 

Enelne  Plants  and  Electric 

Ballway  s- 

Brush  Electric  Co. 

Chicago  Electric  Mfg.  Co. 

Edison  General  Electric  Co. 

Electrical  Engineering  Co. 

Engineering  Equipment  Co. 

Button,  Henry. 

McLau<:biin,  Jae. 

Pearaeo  &  Co.,  W.  B. 

Pond  Entrlneerlng  Co. 

Temple,  J.  C. 

Thomaon-Houaton  Electric  Co. 

United  States  Electric  Lighting  Co. 

WeBtinghuuee  Electric  &  Mfg.  Co. 

Western  Electric  Co. 

Woodbrldge  &  Tnrner  Eng.  Co. 
Copper  Wires  and  Tapes. 

American  Electrical  Works. 

Central  Electric  Co. 

Chlciigo  liisnlated  \VIre  Co. 

Edlaon  General  Electric  Co. 

Electrical  Supply  Co., The. 

Great  Western  Electric  Supply  Co. 

Holmes,  Booth  A.  Haydena. 

Internallonal  Okonlte  Co.,  Tbe. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Roebliog'e   Sona  COj  Jno.  A. 

Standard  Electrical  Worka. 

Standard  Underground  Cable  Co. 

Western  Electric  Co. 
CrosH-Arms. 

Central  Electric  Co. 

Electrical  Supply  Co.,  The, 

Great  Woatern  Electric  Supply  Co, 

Holmea,  C.  H. 

Monitor  Electric  Co. 

Southern  Electrical  Supply  Co. 

Western  Electric  Co, 
Cnt-ootN  and  Hwitcben. 

Alexander.  Barney  &  Cbapln. 

Automatic  Switch  Co. 

Central  Electric  Co. 

Electrical  Suoply  Co.,  The. 

Empire  City  Electric  Co. 

Kletcher  &  Fletcher  Electric  Co. 

Great  Weetern  Electric  Supply  Co. 

Greeley  &■  Co.,  Tbe  E.  8, 

Holtzer-Cabot  Electric  Co. 

Palate,  H.T. 

Partrick  &  Carter  Co. 

Soiitb^n  Electrical  Supply  Co. 

Star  Electrix  Co. 

Union  Hardware  Co, 

Viin  Nulfl  C.  S. 

Western  Electric  Co. 
DynamoM. 

Brueh  Blectric  Co. 

Bain  Electric  Mfg.  Co. 

Colbnrn  &  Co.,  I.  W. 

Kiet<in  Klectric  Co. 

Klnrtrkal  Knglneorlng  Co. 

Port  Wayne  Klectric  Co. 

Hawkeye  Electric  MaoufactnrlngCo. 

Iliiward  &  Co.,  HIrara  M. 

H^leler  Electric  Light  Co. 

MtM-  .V  C).,  F.  I'. 

Ntitloiial  Ekctrlc  Miinufactiirlng  Co, 

Scbuylcr  Electric  Co, 

Shawhan  Machine  Worka. 

Thomeon-HouMton  Electric  Co. 

Cnlted  Statf'HEI-ctrIc  Lighting  Co. 

Weatorn  Klectric  Co. 

WeetlDKhoope  Electric  &  Mfg.  Co. 
Electrical  fnstraments. 

Central  Electric  Co, 

Electrical  Supply  Co,.  The. 

Great  Western  Electric  Supply  Co. 

Greeley  &  Co,,  The  K.  3. 

Partrick  &  Carter  Co, 

Queen  &  Co. 

Star  Electrix  Co. 

Western  Electric  Co. 

*eBf/>n  Rlecr.rlcal  Inntrnment  Oo, 
Klccti'l«-a!  Hppclaltlcuf. 

Cutler,  Geo. 

HIpwell  Mfg.  Co.,  H.  U. 

Northwestern  Elect.  Specialty  Co. 

Turner  Itraua  Worke, 


Electric  Ratlwas^s. 

Detroit  Electrical  "Works. 
Bdlson  General  Electric  Co. 
Thomaon-HouBton  Electric  Co. 
■Westinghouse  Electric  &  Mfg.  Co. 
Woodbridge  &  Turner  Eng.  Co. 

Electroliers    and    Combina- 
tion Fixtures. 

Baggot,  E. 

Electrical  Supply  Co.,  The. 
Great  Weatem  Electric  Supply  Co. 
Sawyer-Man  Electric  Co. 
Thomaon-Houflton  Electric  Co. 

EIectro>Platlne  Machines. 

Brash  Electric  Co. 

Colbnrn  &Co.,I.  W, 

Edison  General  Electric  Co. 

Thomson-Houaton  Electric  Co. 
Ensines*  Steam, 
"Ball  Engine  Co. 

Engineering  Equipment  Co. 

Pearson  &  Co.,  W.  B. 

Pond  Engineering  Co . 

SioQx  City  Engine  Worke. 

Stearns  Mfg.  Co. 

Taylor  Manufacturing  Co. 

Triumph  Compound  Engine  Co. 

Westinghouse  Machine  Co. 
Engravf^rs. 

Braun  Ulnatrating  Co, 
Fire  Alarms. 

Electrical  Supply  Co.,  The, 

Knapp  EleotricaJ  Worka. 

Partrlca  &  Carter  Co. 

Western  i^lectric  Co. 
Friction  Cones. 

Evans  Friction  Cone  Co. 
€>as  Llehtinp,  Electric. 

Cleverly  Electrical  Worka. 

Electrical  Supply  Co..  The. 

Knapp  Electncal  Works. 

Partrick  &  Carter  Co. 

Western  Electric  Co. 

WoUensak,  J.  F. 

General  Electrical  Supplies. 

Alexander,  Barney  &  Chapin. 

American  Electrical  Works. 

Automatic  Switch  Co. 

Brnah  Electric  Co. 

Central  Electric  Co. 

Chicago  Electric  Mfg.  Co. 

Cleverly  Electrical  Works. 

Edison  General  Electric  Co. 

Electric  Construction  &  Supply  Co. 

Electrical  Supply  Co.,  The. 

Empire  City  Electric  Co. 

Fletcher  &  Fletcher  Electrlo  Co. 

Great  Weatem  Electric  Supply  Co. 

Greeley  &  Co.,  The  E.  S. 

£[olmes.  Booth  &  fiaydene. 

Holtzer-Cabot  Electric  Co, 

International  Okonite  Co,,  The. 

Knapp  Electrical  Worke. 

Lennon,  J.  M. 

Monitor  Electric  Go. 

Oetrander  &  Co.,W.  R. 

Partrick  &  Carter  Co. 

Southern  Electrical  Supply  Co. 

Stanley  &  Hall. 

Star  Electrls  Co. 

Standard  Electrical  Works, 

Thomson-Houston  ElectrlcCo. 

Union  Hardware  Co. 

Van  Nule,  C.  S. 

Western  Electric  Co. 

Wllaon,  Rebenptocb  &  Co. 

Wollensak,  J.  P. 
Olobes  and  Electrical  Glass- 

^vare. 

Baggot.  E. 

Great  Weatern  Electric  Supply  Co. 

Phoenix  Glass  Co. 
Hard   Bnbber  for  Electrical 

PnrpoHcs. 

Butler  Hard  Rubber  Co. 
Insnlatorsand  Insnlatine 

materials. 

Alexander,  Barney  &  Chapln. 

Butler  Hard  Rubber  Co. 

Central  Electric  Co. 

Cutter.  Geo. 

Electric  Merchandise  Co. 

Electrical  Supply  Go,,  The. 

Empire  Cltv  iilectTic  Co. 

Fletcher  &  Fletcher  Electric  Co. 

Great  Weatern  Electric  Supply  Co. 

Interior  Conduit  &Inaolatron  Co. 

Internationa!  Okonite  Co.,  The. 

Katlavert  Mfg.  Co. 

Knapp  Electrical  Worke, 

Monitor  ElectrlcCo. 

Mnnsell  &  Co.,  Eugene. 

Partrick  &  Carter  Co. 

Southern  Electrical  Supply  Co. 

Stamlard  I'aint  Co, 

Weetern  Electric  Co. 
Insulated  W^lres  and  Cables 

Mocnet  Wire, 

American  Electrical  Worka, 

Central  Electric  Co. 

cblrugo  Ineulutcil  Wire  Co. 

Day's  KtTlte  Insulation. 

Eastern  Electric  (.'able  Co. 

Edieon  General  Electric  Co. 

Electrical  Supply  Co,,    Tbe. 

Great  Weetern  Electric  Supply  Co. 

Holmes,  Booth  &  Haydeos. 

Interior  Conduit  A  Insulation  Co. 

international  Okonlte  Co.,  The. 

India  Rahber>&  Gutta  Percha  Insu- 
la tin  gCo. 

Knapp  Electrical  Works, 

Monitor  Electric  Co. 

Partrick* Carter  Co. 

Southern  Electrical  Supply  Co 

Standard  Eleotrlcal  WorKe. 

Standard  Undergronnd  Cable  Co, 

Weatern  Electric  Co. 
TiiHnrance. 

Electric  Mutual  Insurance  Co. 
Journal  Beerlnss. 

Turner  Braes  Worka. 
Lamps,  Inoandescent. 

Alexander.  Barney  &  Chapln. 

Bernateln  Electric  Co. 

Drneli  ElectrlcCo. 

Buckeye  Electric  Co, 

Central  ElootricCo. 

Edlnon  General  Electric  Co. 

Electrical  Supiiiy  Co,,  The. 

Empire  City  IDleotrlc  Co. 

Groat  Woelern  Klectric  Supply  Co, 

Greeley  &  Co.,  The  E.  8. 

Helfller  BlccUlc  Lljrht  Co. 

Knapp  Electrical  Worka. 

Lennon,  J.  M. 

Monitor  Electric  Oo. 


liamps.   Incandescent— Cont. 

Sawver-Uan  Electric  Co. 
Southern  Electrical  Supply  Co. 
Sunbeam  Incandeacent  Lamp  Co. 
Thomson-Houston  Electric  Co. 
Weatem  ElectrlcCo. 
Uasrnet  Wire. 
(See  Insulated  Wire.) 

Sfedicai  Batteries. 

Fletcher  &  Fletcher  Electric  Co. 
Partrick  &  Carter  Co. 
aiica. 
Munsell  &  Co.,  Eugene. 

Ullnins  Apparatus,  Electrlo. 

Bain  Electric  Mfg.  Co. 
Edison  General  Electric  Co, 
Thomsou-Houeton  aiectjlc  Co, 
WestiDghonse  Electric  &  Mfg.  Co. 
Motors. 
Bain  Electric  Mfg.  Co, 
Brush  Electric  Co. 
Baxter  Electric  Motor  Co. 
Card  Electric  Motor  &  Dynamo  Co 
Crocker- Wheeler  Electric  Motor  Co 
C.  &  C.  Electric  Motor  Co 
Detroit  Electrical  Works. 
Eaaton  Electric  Co. 
Edison  General  Electric  Co. 
Electrical  Euglneering  Co. 
Elektron  Manufacturing  Co. 
Hawkeye  Electric  Mfg.  Co. 
Lennon, J.  M. 
Shawhan  Machine  Worka. 
Thomson-Houston  Electric  Co 
U.  S.  Electric  Lighting  Co, 
WestiDghouae  Electric  &  Mfg.  Co. 

Oils. 

Taussig,  S. 

Oil  Cnps  and  Brass  Goods, 

Powell  Co,,  Wm. 
Packing. 

N.  T.  Belting  &  Packing  Co. 
Pins  and  Brackets. 

Central  Electric  Co. 

Electrical  Supply  Co.,  The, 

Great  Western  Electric  Supply  Co 

Holmea,  C.H. 

Standard  Electrical  Worka. 

Southern  Electrical  Supply  Co. 

Weatern  Electric  Co. 
Poles. 

Brownlee  &  Co. 

Central  Electrlo  Co. 

Electrical  Supply   Co.,  The 

Great  Western  Electric  Supply  Co 

Holmea,  C.  H.  re  j         . 

Mliliken  Bros. 

WlBconein  Bridge  <fe  Iron  Co. 
Publishers.  Electrical. 

Electrician  PubUshing  Co. 
Pnsb  Buttons- 
Central  Electric  Co. 

Cutter,  Geo. 

Electrical  Supply  Co,,  The 

Fletcher  &  Fletcher  Electric  Co 

Great  Weatern  Electric  Supply  Co 

Knapp  Electrical  Works. 

Northwestern  Elect,  Specialty  Co 

Partrick  &  Carter  Co, 

Standard  Electrical  Worka 

Union  Hardware  Co. 

Western  Electric  Co. 
Bailways.  Electric. 

(See  electric  railways.) 
Separatort*.  Hteam. 

Pond  Engineering  Co. 
Speaklnar  Tubes, 

Central  Electric  Co. 

Electrical  Supply  Co.,  The. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Ostrander  &  Co.,  W.  R. 

Weetern  Electric  Co. 

Wollensak,  J.  P. 

Speed  Indicators. 

Queen  &  Co. 
SunpllpH,  Electric  Railway. 

Electric  Merchandise  Co. 

Electric  Railway  Specialty  Co. 
Tapes,  Insaiatlnr. 

American  Electrical  Works. 

Central  Electric  Co. 

Kaatern  Electric  Cable  Co. 

Edison  General  Electric  Co. 

Electrical  Supply  Co, ,  The. 

Great  Western  Electric  Supply  Co 

India  Rubber  &  Gutta  Percha  In- 
BulallngCo, 

International  Okonlte  Co.,  The. 

Western  Electric  Co. 
Teleeraph  Apparatus. 

Bunnell  .fcCo.,  J,  fl. 

Central  Electric  Co. 

Electrical  Supply  Co.,  The 

Empire  City  Blectric  Co. 

Great  Weatern  Electric  Supply  Co. 

Greeley  &  Co,,  The  E.  8. 

Knapp  Electrical  Worke. 

Monitor  ElectrlcCo. 

Partrick  A  Carter  Co. 

Standard  Electrical  Worke. 

Weatern  ElectrlcCo. 
Telephones,  Electric. 

Standard  Electrical  Worka. 

Weatorn  Electric  Co. 
Test  Instruments. 

Bain  Electric  Mfg.  Co. 

Central  Electric  Co, 

Electrical  Supply  Co^The, 

Greeley  A  Co.,  The  E.  S. 

Knapp  Electrical  Worka, 

Queen  &  Co. 

Western  Electric  Co. 

Weston  Electrical  Instrument  Co. 
Trniisforiiiers. 

Stanley  KlHCtricMfg,  Co. 
TruckH,  Klectric  Car. 

Detroit  Elt.xtricftl  Workfl. 

Kdlaon  General  Electric  Co. 

Stephenson  Co.,  Jno. 

Thomson-Houaton  Electric  Oo. 

WeatlnghouBo  Electric  &  Mfg.  Co. 
Turbine  W  heels. 

Dayton  Qlobe  Iron  Works  Co. 

Hunt  Machine  Co.,  Rodney. 

Leffel  &  Co.,  Jamea. 

Stllwell  &  Blerce  Mfg.  Co, 
Wire.  Bare. 

American  Electrical  Worke, 

Central  Electric  Co. 

Electrical  Supply  <.:o..  The. 

Holmea,  Kooih  &  Haydona. 

Knapp  Eluctrical  Work3, 

Partrick  A  Carter  Co. 

Roobllng*a  Bone  Co.,  Jno.  A. 

Weatern  Blectric  Oo. 
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THE  l>rATIOBrA.t  Cj^KOOTV^CO 


Cl©T7-ela.ra.d.,  Olxio. 

-MANUFACTURERS  OF- 


ELECTRIC  LIGHT  CARBONS  ahd  BATTERT  MATERIAL. 


Electric  Specialties. 

WE    MAKE 

Electric  Supplies  Under  Contract. 


INCANDESCENT  LAMPS. 

so    TO    110    TTOIjTS. 

TO  FIT  STANDARD  SOCKETS. 


THE  BUCKEYE  ELECTRIC  CO., 

P.O.  Box  123,      CLEVELAND,  OHIO. 


WRITE  ""OR  CIRCULAR. 


CHICAGO  OFFICE,  182  Jackson  Street. 


HOI-IMES,    BOOTH    <&    HJLYDEITS, 

FACTORIES:  WATEKBUBT,  CONN. 

aLAJIirFACTirBEBS    OF 

BARZ:  AND  INSIXZmATXSD  TTITIRXS. 

Underwriters'  Copper  Electric  Light  Line  Wire,  handsomeljr  finished,  highest  conductivity.    Copper  Magnet  Wire,  Flexible  Silk,  Cotton  and  Worsted  Cords 
for  Incandescent  Lighting.     Round  and  Flat  Copper  Bars  for  Station  Work.     Insulated  Iron  Pressure  Wire. 

^J^^^SS^^^^tfr  fcr».T'A'i^T^-'»'J»'J'.l*J^'J'A^J'^-*.-A-MTA-A'A''A'A'^-A'J.'A'A'A'J.T«.-  fa    H       ^M    ^H  ^M     ^M  ■     H  'ATt*ATAT>-'A'A^t'J'A'jyA'J'A-^A>A-A»A»A»^»*»A'4-J,-y^'»A'A'A»A-ri.Tt.'^^^.TAT..<a*A'a> 

PATENT     K.  K.     LINE  WIRE 

For  Electric  Light,  Electric  Railways,  Motors,  Telegraph  and  Telephone  Use. 

AGENTS  FOR  THE  WASHINGTON  CARBON  CO.,  CARBONS  FOR  ARC  LICHTINC. 

THOS.  L.  SCOVILL,  New  York  Agent, 

26  PARK  PLACE,  NEW  YORK. 


CROSBY  DRY  BAHERIES 

FOR  OPEIW  CIRCriT  WORK. 

ELECTROMOTIVE  FORCE,  1.55  VOLTS. 
C  URRENT  1  TO  15  AMPERES. 

THE  ONLY  BATTERY  SOLD  SEMI-CHARGED. 

DOES  NOT  WORK  UNTIL  WANTED. 

ONLY  A  SMALL  QUANTITY  OF  POKE  WATER  NECESSARY  TO  CHARGE  IT. 


NEftT. 

CLEAN, 
EFFECTIVE. 

SIMPLE, 
CONIPACT. 
PORTABLE. 


RECUPERATES 
QUICKER 

AND 

OFTENER 

THAN 

ANY  OTHER. 

MADE  IN 

ALL 

SHAPES 

AND   SIZES. 


TELEPHONE  FOR  LONG  OR  SHORT  DISTANCE. 

FOR  %1£s!'BStrASTiJ  MEDICAL  USES 

IT    I3CA.S    ^C^    33<^TT..A.Xj, 

For  CfrcalarB  and  Price  LibIb  apply  to  Principftl  OQlce 

CROSBY  ELECTRIC  CO., 

87  and  89  »ionth  Fifth  Avenue,      -       -       NEW  YORK. 


THE  HAWKEYE 

ELECTRIC  MFG.  CO., 

DAVENPORT,    -     ■     IOWA. 


E3UII_ED^I=?^  CDF^ 

Complete  Central  Station 


L.sa'xs 


ISOLATED  PLANTS, 
ARC  AND  INCANDESCENT  APPARATUS. 


OUR  DYNAMOS  are  unsurpassed  by  any  made  for  efficiency, 
automatic  regulation,  and  general  workmanship. 


Licensee  of  the  Renowned  Perkins   Incandescent  Lamps, 

Famous  for  long  life  without  discoloration. 


ELECTRIC    MOTORS    for    Railway   Circuits   and    Central 
Stations;  any  voltage,  highest  efliciency,  all  sizes. 


Prices  Reasonable.    Write  us  for  Catalogue  and  Price  List. 
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IE  HIT  THE  NAIL 

SQUARE   ON   THE   HEAD 

WHEN  WE  REDUCED  THE  PRICE  OF  A  FIRST-CLASS  LAMP  TO 

43  CEHMTS. 


LieHTINC  SUPPLIES. 


TOOLS  FOR  SPRING  WORK. 

A  Full  Line   In  Stock. 


OUR    IMPROVED    TREE    TRIMMER, 

PRUNING    KNIFE    AND 

SAW    COMBINED. 

Strong  and  Durable. 

HAVE  YOU  SEEN   OUR 

NEW    MAST   ARM? 


e g. 

i 


s 9 


RAILWAY  SUPPLIES. 

TROLLEY  WIRE. 

FEEDER  WIRE. 

IRON   POLES. 
STEEL  RAILS. 

TROLLEY    HANGERS. 

PULL-OFF   BRACKETS. 
CURVE   INSULATORS. 

RAIL    BONDS. 
CONSTRUCTION  MATERIAL. 

Estimates  for  Cars  on  Application. 


FIXTURES. 


Gluite  a  number  of  Central  Sta- 
tions are  taking"  advantage  of  the 
inducements  we  are  offering,  and 
thereby  greatly  increasing  their 
earnings. 


Why  of   Course 
We  Can 

Give  you  anything  you  want  in  the  Elec- 
trical line. 


Because  we  have  the  largest  and  most  com- 
plete Stock  in  the  United  States. 


GREAT  WESTERN  ELECTRIC  SUPPLY  CO., 


190  &  192  FIFTH  AVE.,  CHICAGO. 
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IND  niLL  TflET  COME, 


Among  our  sales  for  the  past  week  are 


38  "WARD"  ARC  LAMPS 

TO  THE  CENTRAL  R.  R.  OF  NEW  JERSEY. 


185  "WARD"  ARC  LAMPS 

TO  THE  H.  B.  CLAFLIN  COMPANY  OF  NEW  YORK. 


SATISFACTION   GUARANTEED. 


In  Corresponding  Please  State  Voltage  and  System. 


IMMEDIATE    SHIPMENT    GUARANTEED. 


lacreased  orders  from  all  Central  Stations  visicg  the  lamp. 

The  Electric  ConstrnetioD  anH  Supply  Ce., 

Established: 1 88 (.  18  Cortlandt  Street,  NEW  YORK  CITY. 


May  2,  1891 
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ALEXANDER,  BARNEY  &CHAPIN 

TELEPHONE  BUILDING,  20  Cortlandt  St.,  NEW  YORK. 


VOLTMETERS. 


'    A.B.C.  1 


AMMETERS. 


ELECTRICAL  SUPPLIES, 


ARC  AND 

INCANDESCENT 

LAMPS. 


THE  MILLIKEN  PATENT 

ELECTRIC  RAILWAY  POLE. 


-MANDFACTUKED    BY- 


No.  55  lilBERTY  STREET, 
NEW  YORK. 


No.  59DEAE,BOKN  STREET, 
CHICAGO. 


standard  Side.  Center  and  "Pnll-Off"'  Poles.  Special  Attention 

CiiTen  to  Insolation.    Special  Poles  of  any  Beqaired 

Ijength,  or  to  Stand  any  Strain  Made  to  Order. 


Mopted  by  all  the  LeadiDg  Roads  and  Recommended  by  the  Best  Engineers. 

In  use  In  the  followlne  cities :    NEWARK,  BUFFALO,  JEBSEX  CITY 
FATER80N,  TBOY,  PITTBBCBOH,  HA31II.TON,  C,  ETC. 

Over  6,000  Ordered  in  the  Last  3  Months, 
ORDSRS  FOR  STANDARD  POLES  FILLED  FROM  STOCK. 

WRITE   FOR  PARTICULARS. 


-  aiANlTFACTUBED  BY  - 


The  Card  Electric  Motor  and  Dynamo  Co., 


Cincinnati,  Ohio, 

MANUFACTUKBRS  OF 

Electric  Motors  for  Arc  and  Incan- 
descent Circuits,  from  1-6 
to  50  H.  P. 

CorrespontleiM-e  Solieitod. 


BOSTON— The  Eastfrn  ElectTical  Supply  & 

CoDetructlon  Co.,  65  Oliver  St. 
NEW  TORK-Cha".  L.  Eidlitz,  10  W.  23d  St. 
CHICAGO— The  ThoB.  L.  JohneoD  Co.,  313 

Dearborn  Kt. 
MILWAUKEE— Henry RamieD, 641  Third  St. 
WASHINGTON,  D.  C.-J.    Geo.    Gardner, 

1005  H  St. 
ST.  LOUIS  — Stagl   Electrical   Engineerine 

Co.,  not)  Pine  St. 
MONTGOMERY,  ALA.— \V.  P.  Murphy. 
DETROIT,  MICH.— Thn  Michigan  Electric 

Co..  21-3  and  iJ14  Griewold  St. 
MINNEAPOLIS,  MINN. -J.  M.  Lennon,  No. 

'ii  Loan  and  Trust  Building. 


ELECTRIC 
RAILWAY 


For  All  Systems. 


SUPPLIES 


SEND  FOR  CATALOGUE. 


ELECTRIC    MERCHANDISE    CO., 

11  ADAMS  STREET,  CIH€AC;0. 

"W.  E.  MASON,  General  Manager. 


Dynamo  Regulators  and  Rheostats 

Of  all  descriptions  in  stock  and  manufactured  to  order  for  any  special  work. 

MOTOR    SWITCHES, 

Both  Hand  and  Automatic,  of  Superior  Design 
and  Construction. 

Entire  attention  devoted  to  the  manufacture  and  wiring  of  Rtieostate. 

AUTOMATIC IWITGH  COMPANY, 

SOLE  MANDFACTURBRB  OF  THE 

Whittingham    Automatic    Switch, 

No.  8  Keyser  Building, 

BALTIMORE,    MARYLAND. 

SEND  FOR  CATALOGUE  AND  PRICE  LiST. 


BAIN  ELECTRIC  IVIFC.CO., 

FOREE  BAIN,  President  and  Engineer, 
47  and  49  S.  Jefferson  Street,  CHICAGO. 

DYNAMOS    AND    MOTORS 

1-12  to  500  Horse  Power. 


Highest  Class  In  Efficiency,  Meciianical  Design,  and  General  Utility. 

Experts  in  applying  Electricity  to  New  Uses. 

SBIHD  FOB  UATAI/0«)trB. 
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ELECTRIC    POWER    MACHINERY, 


And  Manufacturers  of 


General  Electrical  Supplies 


This  is  the  only  motor  geared  to 
both  axles.  It  is  designed  and  built 
for  efficient  and  economical  working. 
Its  practical  operation  of  street  rail- 
ways so  far  sustains  this  claim. 


DETROIT.  MICH 


Heisier  System  Lonc  Distance  Series 

INCANDESCENT   ELECTRIC   LIGHTING. 


UNEQUALED  FOR  DISTRIBUTION  OVER  WIDE  AREAS. 


'Awarded  the  Highest  Distinction,  a  Gold  Medal,  by  the  International  Jury 
at  the  Universal  Exposition,  Paris,  1889." 


Specially  adapted  for  Street,  Commercial,  and  General  IllumiDatlon  frm  Central  Stations.  Plant  may  be  located 
where  power  can  be  secured  cheapest,  even  It  miles  distant  from  tlie  Lighting  Station.  Safety,  Reliability,  and  Financial 
Success,  fully  demonstrated.  Plan  of  Wiring  the  Strnplest,  Cbeap'-st  and  most  ElBcient.  Strictly  Series.  Noted  for  the 
BrilliaDcy  and  Beauty  of  the  Light.  Lamps  10  to  100  Candle  Power ;  Long  Life  without  Blackening.  Greatest  Production  of 
Candle  Power  per  Horse  Power.    Dynamo  Self-Contained  and  Perfectly  Automatic. 

8E.\D   FOB  ClBCtriiAIt.  COKBESFONDEIKCK   !»OI.ICITED. 

HIEISXalSR  ZSIaECTRIC  lalGRT  CO., 


DREXEL  BUILDING, 


PHILADELPHIA,  PA. 


IHI  EASTON  ELECTRIC  CO., 

MANUFACTURERS  OF 

The  Claus-Easton  Dynamo- 

IMPROVED  'CONTINENTAL"  MACHINE. 

For  Electric  Lighting,  Power  and  Electro  Deposition. 

WE  CLAIM  THE  FOLLOWING  ADVANTAGES: 

No  External    Magnetism.  — Perfect  Regulation.— No 
Sparking  at    Brushes. —  Self-Oiling   Bearings.  —  95    Per 
Cent.  Efficiency. — Solid  Construction  in  One  Casting  — 
;    Self-Centering  Bearings.— Mechanical  Perfection. 


See  Cut  in  Usue  of  May  9 


These  Mines  m  Built  in  all  Sizes,  and  for  all  Voltages, 

Sprrlitl    Disconnls   lo  Coiitnirl  itiu,-   lOiit^liiriTS. 
J''or  I'rlcoH  mill  l'iil:il"niii',  aiidi-rss 

THE  EASTON  ELECTRIC  CO., 

Aldrlcli  OoQrt,  46  Broadway,  New  York. 
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Central  Electric  Company, 


vLON/;. 


General  Western  Agents, 


^ON/;. 


TBADE      MABlfi 


THADE      MABKl 


OKONITE  WIRE  AND  PRODUCTS. 

LAMPS  AND  SOCKETS. 


We  are  General  Western  Agents  for  the  celebrated  PACKARD  Lamp.  After  a 
wide  experience  with  all  kinds  of  lamps,  we  conclude  that  a  poor  lamp  is  dear  at  any 
price,  while  a  good  lamp  is  cheap  at  a  fair  price.  The  Packard  lamp  has  established  its 
reputation  as  the  very  best  incandescent  lamp  made,  and  we  do  not  hesitate  to  guarantee 
it.     Made  to  fit  anv  socket.     Send  us  a  trial  order. 

We  have  also  just  completed  arrangements  that  give 

us  control  of  the  best  sockets 

in  the  market.      Made  to  fit 

any  lamp.       Get  samples  of 

both     these    articles    before 

placing  your  spring  orders. 

CENTRAL  ELECTRIC  COMPANY, 

116  &  118  Frank/in  St.,  CHICAGO. 

Connected  by  Private  Wire  witFi  Postal  Telegraph-Cable  Co.'s  System. 
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Edison  General  Electric  Co 


p 


EDISON  BUILDING,  BROAD  STREET, 


New  Porcelain  Ceiling  Cut-Outs. 


Catalogue  No.  123. 


LATEST  DESIGN,  BEST  WORKMANSHIP. 


msT  x>xi.xo£:. 

Discount  for  less  than  150,  4:5  per  cent. 

271  cents  Each. 

DISCOUNTS  FOB 

"              "         150  to  500,  471       " 

261      " 

LARGER  LOTS  QUOTED 

«              "          500  ineces,  50        " 

25 

ON  APPLICATION. 

In  force  from  April  1st,  and  subject  to  change  without  notice. 


ORDER  FROM  ANY  ELECTRICAL  SUPPLY  HOUSE  OR  NEAREST  DISTRICT  OFFICE. 


MAIN    DISTRICT   OFFICES: 


Canadian  DiHtrict,  Bank  of  Commerce  Blilt;.,  Toronto,  Can.  Pacific  Coast  Dist.,  Edison  Bldg;.,  1 13  Bnsli  St.,  San  Francisco,  Cat. 

Central  District,  Kialto  Bnilding,  C'liicago,  III.  Pacific  STortliwest  District,  Fleiscliner  Bid;;.,  Portland,  Ore. 

Oifftem  District,  Kdison  Bnilding,  Broad  St.,   New  Ifork.  Uocky  Hlonntain  District,  Ulasonlc  Bnildinc,  Denver,  Colo. 

New  ^England  District,  25  Otis  Street.  Boston,  Mass.  Southern  District,  Gonld  Bldg,,  lO  Decatnr  Street,  Atlanta,  Ga. 
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THE  NATIONAL  TRANSFORMER  SYSTEM 


CONVERTER  EFFICIENCIES. 
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Transformer  on  Pole  Showing  National  Safety  Fuse  Box. 


COMPLETE 

CENTRAL  STATION  EQUIPMENTS 

Fon 

LIGHT    OR    POWER 

UIHTBIBCTION. 


OUR  APPARATUS  IS  OF  THE 

HIGHEST    EFFICIENCY, 

MECHANICALLY  AND  ELECTRICALLY. 

^VE  OCAKANTEI':  ITS  OPKKATIOSf  ASI) 

PROTECT  OUR  CUSTOMERS. 


COMPLETE 

DIRECT   CURRENT  SYSTEM 

FOR 

LIC3-I3:TIITC3-. 


NATIONAL  ELECTRIC  MFG.  CO.,       Eau  Claire,  Wis. 


NEW  YORK,  N.  Y., 
BUFFALO,  N.  Y., 
CINCINNATI,  O., 
WASHINGTON,  D.  C. 
PHILADELPHIA,  PA. 


.A.a-E3SrTS: 


Nalfonal  Electric  Mlg.  &  Const.  Co..  50  Broadway. 

Little,  McDonald  &  Co..  141  East  Seneca  St. 

W.  N.  Gray,  1  2  Chamber  ol  Commerce. 

.       L.  N.  Cox,  16  Filth  St.,  S.  E. 

C.  M.  Blanchard,  Girard  Building. 

SAN  FRANCISCO,  CAL., 


KANSAS  CITY,  MO., 
ST.  PAUL,  MINN., 
DETROIT,  MICH., 
DENVER,  COLO., 
WINNIPEG,  MAN., 

National  Electric  Dcvolopmont  Co. 


Thomas  Wolfe,  515  Main  SI. 

The  Electrical  Engineering  &  Supply  Co. 

-     Commercial  Electric  Co. 

The  Mountain  Electric  Co. 

Simpson-Davis  Electrical  Construction  Co. 
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THZ:    ATTZSNTION    OF 

SUPPLY   HOUSES 

Is  invited  to  a  finely  engraved  circular  which 
we  have  just  issued  for  the  especial  use  of  our 
agents. 

Send  your  address  for  copies  in  quantity. 

THE  STAR  ELEGTRIX  GO v^'o  waiiece  $,.,  PHILADELPHIA. 


WHAT  AN  EMINENT  PHYSICIST  SAYS. 


UNIVERSITY  OF  mCHIGAN. 


Physics  and  Electric  Engineering. 

ANN  ARBOR,  January  7,  1891. 

THE  LECLANCKE  BATTERY  CO.,  New  York. 

GENTLEMEN:— The  two  cells  of  the  Axo  pattern  of 
yoTir  battery,  sent  me  for  trial  a  long  time  ago,  have  proved 
to  be  a  most  excellent  type  of  cell.  One  of  them  I  have 
used  for  two  years  and  more  to  furnish  the  main  current  in 
the  Rayleigh  method  of  comparing  E.  M.  F.  of  my  standard 
cells,  and  it  is  still  in  use  for  the  same  purpose.  The  E.  M. 
F.  falls  to  be  sure,  but  only  very  slowly  indeed.  It  is  now 
1,52  true  volts  after  2  years'  service,  and  the  cell  has 
never  had  a  drop  of  liquid  added  to  it  since  it  was  first 
set  up. 

Since  your  two  cells  were  put  into  service  I  have 
employed  a  systematic  plan  of  testing,  and  I  can  testify  to 
the  excellent  qualities  of  the  Axo  battery  from  the  tests 
made.  Very  truly  yours, 

H.  S.  CARHART. 

BERNSTEIN  ELECTRIC  CO. 


INGiNDBSGENT  LAMPS 

FOIt 

ARG-LIGHT  GIRGDITS. 

SIMPLE.   RELIABLE.  DURABLE. 

The  only  safe  socket  for  series  lamps,  and  the  only 
socket  having  Insulating  material  for  the  outside 
parts.    Send  for  Illustrated  Catalogue. 

620   ATLANTIC   AVEIfTJE, 


DEEDS  OF  DARKNESS 


Are  unknown  where  the 


This  Lamp  now  has  the  BOOM. 


Don't  wait  and  get  in  at  the  rear  end  of  the 

procession,  but  GET  TO  THE  FRONT 

and  see  the  FIBEWOBES. 


We  are  now  ready  to  take  your  order.    NEXT ! 


Northwestern  Electrical  Specialty  Go,, 

General  ^Western  Agents, 
lOr?  Chamber  of  Commerce,     CHICAGO. 

GEO.  I..  KIRKHAM,  manager. 


G.  A.  HARMOUNT, 

managkh 

MONITOR  ELECTRIC  CO., 


WABASH  AVE.,  CHICACO,  ILL. 


WHOLESALE  DEALER  IN  GENERAL 


ELECTRICAL  SUPPLIES. 


WESTEKN  AOBIVT  FOK 


ALFRED  F.  MOORE 


lUSTABLISIlKl)  1«0, . 


ELEGTRIGAL  WIRES  AND  GABLES. 

KIcctric  Light,  Annunciator  ami  Ollice  Wires.     Incandescent  and  Buttery  Cords; 
fact,  every  kind  of  Wire  known  lo  the  lOlectriciil  Tmde. 


May  2,  iSgt 


Western  electrician. 


&ili 


The  Westinghouse  Electric  h  Manufacturing  Co.'s 


a 


IRON-CLAD 


99 


GEARLESS 


MOTOR. 


IRON-CLAD 
GEARLESS 
MOTOR. 


>» 


"IRON-CLAD"  because  the  Armature  and  Field  Coils  are  COMPLETELY  PROTECTED  by  the  field  magnet 
casting,  making  it  Possible  to  run  this  Motor  with  Perfect  Safety  on  inundated  tracks  and  through  snow  and  slush. 

"GEARLESS"  because  the  Armature  is  placed  DIRECTLY  on  the  CAR  AXLE. 

There  Is  NO  CONSTANT  LOSS  from  FRICTION  of  BEARINGS  and  GEARS,  and  NONE  OF  THE  REPAIRS 
which  these  parts  require. 

There  can  be  NO  NOISE  from  the  Motor. 

At  least  20  per  cent,  in  the  Power  consumed  is  SAVED,  owing  to  absence  of  gears. 

The  AVERAGE  WORKING  EFFICIENCY  Is  between  90  and  95  per  cent. 

Armature  is  SOLIDLY  KEYED  to  the  axle  and  the  WIRES  are  laid  in  grooves,  so  that  no  strain  or  vibration  can 
move  them. 

The  WEIGHT  of  the  fields  is  CUSHIONED  upon  and  SUPPORTED  by  SPRINGS. 

For  further  information  and  catalogues,  address  the 


WESTINGHOUSE  ELECTRIC  &  MANUFACTURING  CO., 


INCANDESCENT 


To  Fit  any  Socket. 


Excelling  all  others  in  Life, 
Maintenance  of  Candle- 
Power  and   Efficiency. 


THE  BEST  IS 


General  Electrical  Supplies 
of  Superior 

Designs  and  Finish. 


LAMPS. 


FROM   8  c.  p.  to  150  c.  p.,  AND 
ANY   VOLTAGE. 


Even   Diffusion 

of  Light  by 

twisted  filament. 


THE  CHEAPEST. 


Send  for  our 

CATALOGUE 

of  August  1,  1890. 


'? 


510-534  West  23d  Street, 

NEW  YORK, 


620  Atlantic  Avenue, 

BOSTON,  MASS. 


217  La  Salle  Street. 

CHICAGO.  ILL. 
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BDREEY  DRY  BATTERY 


PATEBITED  January,  1890. 


STRONGER  than  any  open  circnit 
BATTERY  on  the  market. 
BETTER  than  any  Dry  Battery  yet  prodnced. 

The  most  Compact  and  the  Cheapest.     90c  per  cell.     Discounts  in 
quantities  and  to  the  trade. 

CHICACOi-Central  Electric  Co. 


J.  H.  BUNNELL  &  CO./t^i^'er  76  Cortlandt  St..  N.Y. 


NO  RING. 

A  SILENT  CALL  IS  A  GOOD  THING  SOMETIMES. 

STANLEY  «  HALL, 

ELECTRICAL  HODSE  FDRNISfllNGS, 

32  and  34  Frankfort  St.,  NEW  YORK  CITY. 


FSATENT^ 


KAfHER 


Runs  more  Slack  than 
Unperforated  Belts,  hence 
adapted  to  uneven  power 
of  Electric  Railways  and 
for  Electric  Power  in  Gen- 
eral. 


CHAS.  A.  SCHIEREN  <fe  CO., 


PATENTEES  AND  SOLE  MANUPACTURBRS, 


Also  NeTv  York,  Boston,  i 
Philadelphia,  ! 


46  SOUTH  CANAL  ST.,  CHICAGO.  ILL. 


NEW  YORK  BELTING  &PAGKING  GO. 


>  Managrers. 


(LIMITED.) 


JOHN  H.  CHEEVER, 

J.  U.  CHEKVER, 

F.  (JAZENOVE  .JOSES,) 

WM.  X.  BAIRD.Sec'y 

Oldest  and  largest  ManufactureTs  in  the  United  States  of 


18  PARK  ROW,  MEW  YORK. 


^V>EBy 


^v 


\^^^ 


^m 


Vulcanized  Rubber  Fabrics 

F0EBECHASICAIPDEP08EB. 

Rubber  Belting, 
Packing 
and  Hose.] 


SAi:,E.SKOOMS! 

PHILADELPHL-V,  808  Cheatnnt  Street. 
BOSTON,  63  Summer  Street. 
CHICAGO,  151  Lake  Street. 
DENVER,  1601-1611  ITth  Street. 
CHARLESTON,  WH  Meetini;  Street. 
GRAND  RAPIDS,  4  Monroe  Street. 
MINNEAPOLIS,  28  South  ad  Street. 
CLEVELAND,  1T5  Superior  Street. 


SALESROOMS: 

SAN  FRANCISCO,  17  Maia  Street 
ATLANTA,  16  Decatur  Street 
DETROIT,  1624  Woodward  Ave. 
BALTIMORE,  12  North  Charles  Street. 
BU.PPALO,  121-128  WashinRton  Street. 
NEW  ORLEANS,  8-12  North  Peters  Street. 
KANSAS  CITY,  1313  Weet  )2th  Street. 
ST.  LOUIS,  616  Locust  Street. 


THE  NEW  CATALOGUE 


-OI»    TD 


Copies  mailed  upon  application  to 


UNDERGROUND  CONDUIT  SYSTEM 

THJnterior  Conduit  &  Insulation  Company 


INTERIOR  CONDUIT'   i£    IBTSUIaATION  COIKIPANir. 

GnWABD  H.  .TOH]V!«OX,  Fiesirtent. 
WORKS,  .527  to  S31  w.  34th  St.  and  52C  to  sas  w.  35tii  i«t  GENERAL  OFFICES,  42  &  44  BROAD  ST.,  NEW  YORK. 

H.  SI.  TrNDERWOOD,  «en.  Western  Agent,  Rookery  Bnildine,  Chlcaso.  B.  FRAKK  JOHNSON,  tien.  Aet.  for  Pa.,  Provident  Bids.,  Plilladelphla,  Pa. 

THOS.  BAY  &  CO..  Gen.  Agents  for  California,  San  Francisco,  Cal. 


CEDAR,  OCTAGONAL  PIWE  AND  STEEL. 

If  you  are  in  want  of  poles  of  any  kind,  it  would  pay 
you  to  write  for  our  prices,  before  ordering. 

DETROIT, 
MICH. 


BROWNLEE  &  CO., 


-t^e:- 


DIIDI  HAEDWm  CO., 

PUSH-BUTTON 


TORRINGTON,  CONN., 


95  CHAMBERS  STREET.  NEW  YORK. 


PAISTE  CHINA  SWITCHES, 

5  and  10  AMP.  CAPACITY, 

FINE  EESIDENOE  INSTALLATIONS. 

To  see  Tiiem  is  to  Like  Them. 

Tinted  to  match  all  Wall  Papers. 

CHEAP,  ARTISTIC,  HANDSOME. 

r»,Oii()  In  Btock  ready  to  elilp,  more  on  the  water 
froeh  from  Kiiropo. 
AhU  your  supply  man  about  tliem. 


H.  T.  PAISTE, 

1201  Market  St.,  PHILADELPHIA,  Pa. 


m 


Til  it  tlie  Western  Electrician  enjnys  the  distinction 
of  having  been  selected  by  one  of  the  shrewdest 
of  advertisers  as  the  medium  for  carrying  the 
largest  advertisement  ever  placed  in  an  electrical 
journal.  This  tells  its  own  story,  and  points 
its  own  moral. 


SPEAKING  TUBES  AND  WHISTLES. 

Oral,  Electric,  Pneumatic  and  Mechanical 

AXNTTXCIATORS  i^  BELIES. 

FITIiL  I,INB  ALiWATS  IN  STOCK. 


W.  R.  OSTRANDER  &  CO.. 


195  and   197  Fulton  St.,  New  York. 

Factory,  1461  and  1463  DeKalb  -Ave.,  Brooklyn,  N.  Y. 
K^^°*S&Qd  for  New  Cataloode.  Out  August  1st. 


KARTAVERT 

THE  BEST  SUBSTITUTE  FOR  HARD  RUBBER. 

A  HARD  AND   FLEXIBLE   FIBER. 

IN  SHEETS,   RODS  and  TUBING.     FOR  ALL  ELECTRICAL  PURPOSES  WHERE 
PERFECT  INSULATION  IS  DESIRED.     PATENT  INSULATING  CLEATS. 

TKgh  KartaYsrt  ^  Manufacturing  ^  Co..> 


SEND  FOR  SAMPLES  OF 


P.&B. 


Armatare  Varnisti,  .... 
Insulating  Tapes  and  Compounds. 


THEY  COST  NOTHING. 


THE  STANDARD  PAINT  CO., 

59  Maiden  Lane,  NEW  YORE. 


EVERY    SATURDAY. 


Vol.  VIII. 
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Laying  the  Underground  Conductors  of 

the  Minneapo;is  Electric  Street 

Railway. 

The  electric  system  of  the  Minneapolis  Street 
Railway  company  is  one  of  the  most  extensive  in 
theUnited  States;  in  fact  there  is  no  question  that 
Boston  and  Minneapolis  lead  the  world  in  this 
respect.  The  systems  of  St.  Paul  and  Minne- 
apolis should  be  considered  as  one, as  a  car  from 
any  point  in  either  city  may  reach  any  point  in 
the  other  city  by  a  continuous  unbroken  trip 
under  a  trolley  wire. 

The  novelty  of  the  system  employed  through- 
out the  Twin  cities  lies  in  the  fact  that  there  is 
not  a  wire  in  sight  except  the  overhead  trolley 
wire.  The  feeders,  mains  and  track  feeders 
are  contained  in  a  conduit  underground.  The 
sub-feeders  connect  from  the  trolley  wire 
through  the  hollow  iron  sup- 
porting poles. 

The  cuts  presented  here- 
with are  reproductions  of  pho- 
tographs taken  while  the  work 
of  laying  the  underground 
conductors  was  in  progress. 

The  conduit  is  located  be- 
tween the  tracks  of  the  double 
line,  and  is  built  as  follows. 
Two-inch  plank,  first  treated 
by  boiling  m  fernoline,  is  used 
for  constructing  a  long  box  or 
trough  of  the  desired  size. 
This  box  is  laid  in  a  trench 
and  so  nailed  together  as  to 
form  a  continuous  conduit 
from  one  man-hole  to  another, 
a  distance  of  about  400  feet. 
The  trough  is  placed  below 
the  surface  at  such  a  depth 
that  the  top  of  the  box  is 
about  six  inches  below  the 
paving  blocks.  The  conduit 
proper  consists  of  a  number  of 
paper  tubes  of  the  Interior 
Conduit  company's  make. 

These  pipes  are  laid  in  the 
box  in  lengths  of  ten  feet  and 
are  separated  from  each  other 
and  the  sides  of  the  trough  by 
washers  placed  on  the  tube 
at  intervals  of  about  two  feet. 
The  tubes  are  made  continu- 
ous in  length  by  the  use  of  a 
ferrule  and  a  peculiar  cement. 
The  tubes  are  raised  from  the  bottom  of  the  box 
by  placing  at  short  intervals,  cross-pieces  made 
of  short  lengths  of  the  tubing.  The  tubes  pro- 
ject into  each  man  hole,  and  the  number  of 
tubes  in  the  boxes  is  determined  by  the  num- 
ber of  feeders  required. 

."Vfter  the  tubes  have  been  properly  put  in 
place,  a  vessel  filled  with  pitch,  which  is  kept 
hot  by  fire  underneath,  is  wheeled  along  on  one 
of  the  railroad  trucks  and  the  pitch  is  caused 
to  flow  into  the  boxes  at  a  certain  temperature. 
It  may  be  mentioned  that  the  success  of  the  sys- 
tem is  greatly  dependent  upon  the  temperature 
of  the  filling.  If  the  pitch  is  too  hot  it  melts 
the  cement  around  the  joints  and  runs  into  the 
tubes;  if  it  is  too  cold,  the  interstices  in  the  boxes 
will  not  be  filled,  and  moisture  from  the  outside 
would  penetrate  the  box.  After  the  pitch 
has  been  run  in  so  that  every  tube  is  entirely 
covered,  a  two  inch  pine  plank  top  is  nailed  on 
and  the  trench  is  filled  with  earth. 

'I'he  man-hole  walls  are  of  wood  treated  by 
the  same  process  as  that  used  to  pre|)are  the 


conduit  boxes.  As  will  be  seen  from  the  illus- 
tration, these  little  vaults  are  formed  of  two 
boxes  with  a  pitch  filling  between  the  sides.  The 
outer  box  is  36x36x36  inches  inside  measurement, 
and  the  inner  box  is  30x30x30  inches  outside 
measurement.  The  inner  box  is  thus  thoroughly 
insulated  from  the  outer  casing  and  the  ground. 
An  iron  cover  is  provided  for  the  outer  box,  and 
the  inner  box  has  an  iron  cap  on  it,  which  is 
sealed  tight  with  a  special  preparation  of  pitch, 
cement,  etc.  In  the  top  of  the  inner  box  there 
is  a  hole  about  iji  inches  in  diameter,  which  is 
filled  by  a  screw  plug.  The  object  of  this  hole 
is  to  admit  a  small  pump  which  is  used  by  the 
inspector  to  remove  any  water  which  may 
collect. 

A  rather  bold  experiment  was  made  at  Minne- 
apolis, which   consisted    in    drawing  uncovered 


ductors  were  drawn  into  the  tubes  in  lengths 
of  3,000  to  s,ooo  feet. 

It  is  estimated  that  as  much  as  250  miles  of 
uncovered  copper  cable  are  now  resting  in  the 
conduit.  The  insulation  resistance  on  the  entire 
amount  of  tubing  is  35,000  ohms.  A  large 
amount  of  this  conduit  has  been  in  operation, 
it  is  stated,  since  the  istof  October  without  any 
trouble  arising  from  it. 

In  the  Minneapolis  system  iron  poles  between 
the  tracks  are  used  entirely.  Sub-feeders  come 
out  of  the  conduit,  pass  up  through  these  hollow 
iron  poles,  and  are  connected  to  the  troUey 
wires  through  fuses  at  intervals  of  400  feet,  or 
at  every  man-hole. 

When  the  Minneapolis  system  is  fully  equipped 
it  will  include  more  than  one  hundred  and  forty 


miles  of  track. 


and  two  hundred  electric  cars 
will  be  in  operation.  The  St. 
Paul  system  will  differ  from 
that  of  Minneapolis  in  two 
very  important  features.  A 
combination  of  underground 
lead  cables  and  overhead  con- 
struction will  be  used,  and 
side  poles  will  be  employed 
instead  of  center  poles.  There 
will  be  ninety  miles  of  track 
and  one  hundred  and  forty 
electric  cars  in  operation 
when  the  system  is  completed. 
The  details  of  construction 
of  both  the  systems  were 
worked  out  by  Clift  Wise, 
mechanical  engineer  in  charge, 
and  Consulting  Electrical  En- 
gineer Force  Bain,  of  Chicago. 
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copper  cables  into  the  conduit  tubes.  After 
the  tubes  had  been  laid  in  place  there  arose  the 
problem  as  to  how  the  cables  were  to  be  drawn 
through  the  tubes.  One  of  the  illustrations 
shows  how  this  difficulty  was  overcome.  A 
large  fisherman's  reel  was  placed  in  a  case  which 
was  attached  by  fiexible  tubing,  as  shown,  to  a 
blower.  To  one  end  of  a  line  wound  on  the 
fish  reel,  there  was  attached  the  thumb  of  a 
glove.  "This  little  bag  was  inserted  in  the  tube 
and  the  point  of  the  case  was  placed  in  after 
it.  With  two  men  at  the  blower  the  glove 
thumb  was  blown  through  the  tube,  carrying 
the  cord  a  distance  of  400  feet  in  less  than 
fifteen  seconds.  Heavy  cord  was  then  tied  to 
the  string  and  the  finer  cord  was  again  wound 
upon  the  reel  which  was  then  ready  for  a  similar 
operation.  To  the  heavy  cord  was  attached  a 
.steel  cable  and  by  means  of  this  the  copper  con- 
ductors were  reeled  off  of  the  large  spools  and 
drawn  into  the  tubes.  In  some  cases  conductors 
of  350,000  circular  mils  were  drawn  into  the 
tubes   in    lengths  of    1,500  feet.     Smaller  con- 


Anglo-French  Telephone 
Cable. 

The  English  papers  con- 
tinue to  publish  extended  ref- 
erences to  the  new  Anglo- 
French  telephone  cable  line. 
The  price  charged  for  a  three 
minutes' conversation  between 
London  and  Paris — eight  shil- 
lings, or  ^2 — is  considered 
rather  high,  especially  for 
press  service.  On  this  ques- 
tion aBelgian  journalist  writes: 
"The  Indcpcmlancc  Beige  em- 
ploys the  Paris-Brussels  tele- 
phone for  sixty  minutes  every  day  regularly,  and 
on  important  occasions  for  double  that  duration. 
Most  leading  Continental  journals  do  the  same, 
so  that  if  the  rate  of  the  London-Paris  telephone 
were  available  by  its  moderation,  it  would  be  a 
paying  concern  for  the  postal  authorities  at 
once,  whereas  at  the  present  price  it  will  remain 
almost  completely  unused.  Another  interesting 
fact  is  that  whereas  Belgium  is  connected  with 
the  London-Paris  telephone  through  the  Brus- 
sels-Paris line,  it  is  further  connected  with  Ger- 
many by  a  telephonic  line  running  to  the  frontier 
at  Herbesthal.  C'.ermany,  as  well  as  France  and 
Belgium,  would  be  a  customer  of  the  cable, 
therefore,  were  it  not  for  these  forbidding  prices, 
which  become  increased  still  further  in  the  Bel- 
gian or  German  cases,  seeing  that  if,  for  in- 
stance, a  German  paper  were  to  take  twenty 
minutes'  communication  in  London  for  Pari,s,  it 
would  have  to  take  and  pay  for  another  twenty 
minutes  to  transmit  the  news  from  Paris  to 
Brussels,  and  then  a  further  twenty  minutes  to 
transmit  it  from  IJrussels  to  Herbesthal.     I  be- 
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lieve  also  that  the  French  anthorities  are  quite 
ready  to  make  the  price  as  cheap  as  possible,  if 
not  for  the  general  public,  at  least  for  the  press, 
which  is  the  best,  because  the  most  regular  and 
permanent,  customer  of  the  telephone.  The 
obstacle,  therefore,  is  one  especially  created  by 
the  English  authorities.  In  illustration  of  this, 
I  may  say  that  in  the  case  of  the  Brussels- Paris 
telephone  the  authorities  first  satisfy  the  require- 


foot  pulleys  fitted  with  Hill  clutches  and  trav- 
ersed by  oak  leather  belting  transmit  the  power 
to  the  armature  shafts,  which  make  1,200  revo- 
lutions. 

"These  machines  are  all  of  the  Ball  four  am- 
pere, 70-800  candle  power  arc  light  pattern.  At 
present  we  have  only  three  running,  but  e.xpect 
soon  to  have  three  or  four  more,  since  the  dyna- 
the  rate  of   280   turns  per  minute.     Here   five 
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ments  of  the  press,  and  only  reserve  to  the  com- 
munications of  private  persons  such  time  as  is 
left  free  by  newspaper  conversations." 

Experiments  continue  to  be  made  in  connec- 
tion with  this  line.  -A  few  days  ago  London 
was  placed  in  telephonic  communicatiijn  with 
Marseilles,  a  distance  of  more  than  700  miles, 
and  speaking  was  found  to  be  possible,  but  far 
from  good.  Any  small  disturbances  to  which 
the  line  is  still  liable  are  probably  attributable 
to  the  method  of  running  the  wiies  on  fie 
French  side,  where  a  complete  twist  is  effected 
every  six  poles  instead  of  every  four  poles,  as  in 
England,  so  that  there  is  considerable  want  of 
symmetry. 

Electric  Light  Station  in  Guatemala. 

H.  H.  Morehouse,  a  graduate  of  Cornell  Uni- 
versity in  the  class  of  '89,  and  now  electrician 
at  the  electric  light  station  at  Quezaltenango, 
Guatemala,  has  written  an  interesting  descrip- 
tion of  the  plant  in  that  queer  old  Spanish  town 
for  T/u-  Crank,  a  paper  published  by  the  tech- 
nological students  at  Cornell  University.  Mr. 
Morehouse  says: 

■'In  these  tropical  countries,  you  must  under- 
stand, coal  is  abso'ulely  an  unknown  article,  and 
as  firewood  at  this  altitude  of  8,000  feet  is  very 
expensive,  water  power  was  the  only  choice  left, 
to  get  a  suitable  supply  of  which  the  plant  was 
located  some  seven  miles  distant,  necessitating 
the  use  of  either  series  or  alternating  Incandes- 
cent lighting. 

"The  plant  itself  Is  sheltered  in  a  long,  capi- 
clous  building,  constructed,  after  the  manner  of 
the  country,  of  adobe,  with  stone  foundations 
and  a  corrugated  Iron  roof.  It  Is  only  of  one 
story,  even  this  being  rather  too  high,  as  certain 
recent  severe  earth(|uakes  verified.  The  stream 
which  furnishes  the  water  is  a  turbulent  moun- 
tain torrent,  and  the  mill-race  Is  led  directly 
from  its  course  at  a  convenient  bend  in  the 
bank,  thus  doing  away  entirely  with  the  neces- 
sity of  a  dam.  This  mill-race  is  fully  a  quarter 
of  a  mile  long,  supplied  at  various  |)olnts  with 
flood-gates,  screens  and  skimmers,  ail  of  which, 
are  very  essential  owing  to  the  great  quantity 
of  floating  pumice  stone,  so  destructive  to  the, 
turbine  if  allowed  to  get  through.  At  the  end 
of  the  race  a  massive  head  gate  leads  the  water 
into  a  three-foot  iron  pipe,  over  one  hundred 
feet  in  length,  causing  a  fall  of  some  twenty  feet 
to  the  200  horse  power  Leffel  turbine,  where  this 
enormous  latent  energy  is  partially  converted 
into  rotary  motion  on  a  long  line  of   shafting  at 


mos  and  shafting  are  all  here  waiting  to  be  put 
up.  In  these  machines,  it  Is  true,  there  is  no 
attempt  even  at  an  automatic  regulator,  which 
is  sadly  needed  and  causes  much  extra  care,  es- 
pecially on  the  Incandescent  circuits,  where  the 


few  corn  fields  and  the  suburban  streets  brings 
all  to  the  town  station,  labeled  with  an  imposing 
metal  sign 'Alumbrado  Electric' 

"The  station  is  a  neat  little  building  of  two 
stories,  the  upper  part  being  frame  with  iron 
roof,  a  pleasing  deviation  from  the  monotonous, 
massive  mud  and  stone  structures  topped  with 
heavy  half  cylindrical  brick  tiles,  the  universal 
style  of  architecture  of  these  parts.  From  this 
station  the  town  circuits  start  off  to  wander  all 
through  the  crooked  and  narrow  streets,  paus- 
ing a  moment  now  and  then  at  convenient 
corners  and  turns,  leaving  at  each  such  way 
station  a  vivid  sample  of  their  illuminating 
properties.  The  street  lamps  are  suspended 
from  neat  and  simple  iron  brackets  built  into 
the  house  walls,  fitted  with  reels  and  balances, 
by  which  they  are  lowered  to  within  afoot  or  so 
of  the  street  for  trimming,  or  raised  to  a  height 
of  15  or  20  feet  for  Illumination,  it  being  Im- 
practicable to  disturb  the  lamp  at  all  without 
the  trimmers'  ladder  and  crank  key.  At  present 
we  have  only  100  street  lights,  but  large 
extensions  which  are  already  In  progress  will 
soon  allow  fifty  more  corners  to  be  lighted,  as 
well  as  to  increase  the  incandescent  supply  from 
250,  its  approximate  present  number,  to  1,000. 

"Probably  the  most  striking  sight  here  to  an 
electrician  would  be  the  method  of  running  our 
street  circuits,  as  until  now  no  poles  or  other 
carrying  devices  whatever  have  been  used,  all 
the  wires  being  attached  to  the  roof  timbers  or 
side  walls  of  houses,  whichever  proved  the  more 
convenient,  and  this  obviously  often  brought  the 
wires  dangerously  near  passers  by.  It  Is  really 
wonderful  that  there  have  never  been  any  acci- 
dents, and  although  I  can  hardly  wish  for  them, 
still  a  few  moderate  shocks  once  in  a  while 
would  undoubtedly  be  a  good  thing  in  raising 
the  natives'  veneration  for  the  company  and  its 
accessories.  Now,  however,  we  are  providing 
a  strong  wooden  bracket,  which  is  built  into  the 
house  walls  and  bolted  to  the  eave  timbers,  sup- 
plied with  a  cross  arm  above  for  carrying  four, 
SIX  or  more  wires,  as  is  desired.     This  throws 
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load  is  ever  varying.     On  the  street  arc  circuits 
this  omission,  of  course,  is  not  felt. 

"Next  In  order  come  the  feeders  or  main  lines 
to  town.  These  are  all  of  number  six  under- 
writer's wire  and  wind  here  and  there,  wherever 
they  can  gain  a  fair  foothold  through  deep 
gulches,  now  along  the  rough,  rocky  and  ex- 
tremely crooked  mountain  highway,  next  a 
goodly  stretch  through  .1  pleasant  peaceful  val- 
ley, when  comes  a  long  and  gradual  climb,  fol- 
lowed by  a  precipitous  jump  over  an  Interven- 
ing spur,  whereby  they  get  a  long  start  on  the 
highway,  and   finally,  a  gentle  sweep  through  a 


all  the  wires  two  or  three  feet  above  the  house- 
eave.s,  where  they  are  well  out  of  the  way,  a  vast 
Improvement,  to  say  the  least." 


Postal  Telegraph  Office,  San  Francisco, 

The  Pacific  Postal  Telegraph  company's  new  San  Fran- 
cisco olTice  on  Market  street,  between  Sansome  and  Mont- 
jjomery,  is  very  complete.  In  the  bas^ement  the  space  oc- 
cupied by  the  supply  room  alone  amounts  to  overl.ooo 
srjuare  feet,  in  the  extreme  rear  portion  is  the  battery  de- 
partment, containing  over  2,000 cells. 

The  basement  contains  also,  in  the  supply  department, 
hundreds  of  miles  of  wire  and  other  material. 

On  tlie  main  floor  is  the  telegraph  oflice  proper.  The  opcr- 
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atingroom  is  behind  the  receiving  and  delivery  department 
and  occupies  a  space  of  about  1,000  square  feet.  It  is 
completely  equipped  with  the  latest  improved  instruments. 
In  this  equipment  is  included  the  quartet  typewriting; 
tables.  It  is  said  that  this  ofHce  of  the  Pacific  Postal  Tele- 
£;raph  company  is  the  only  telegraph  office  in  the  world  that 


trial  track  built  around  the  gallery.  I  have  set  out  my 
views  as  to  this  exhibit  in  a  letter  to  the  consulting  engi- 
neer, prepared  at  his  request.  1  will  only  add  that  my  un- 
derstanding of  the  matter  is  that  there  is  to  be  no  moving 
machinery  in  the  transportation  building,  nor  do  I  in  any 
case  see  how  electric  cars  could  be  e.\ploited  as  a  means  of 
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turns  out  all  of  its  work  by  this  method.  The  quadruplex 
and  duplex  instruments  are  in  constant  use.  In  this  room 
no  wires  are  in  sight,  as  they  rLn  down  from  the  poles 
through  iron  pipes  under  the  sidewalk  into  the  basement 
and  thence  to  the  batteries  and  instruments.  Back  of  the 
operating  room  are  the  superintendent's  room  and  book 
keeper's  quarters,  and  the  galleries  are  used  by  the  clerical 
force.  In  front  of  ihe  operating  room,  partitioned  from  it 
by  a  glass,  is  the  receiving  and  delivery  department. 
Everything  is  fitted  up  with  regard  to  solidity  and  lasting 
qualities,  and  the  furniture  is  nearly  all  of  heavy  antique 
oak,  while  the  operating  tables  are  of  walnut. 


Electrical   Department   Demands  for  the 
World's  Fair. 

As  the  result  of  the  conferences  between  Pro- 
fessor Barrett,  chief  of  the  department  of  elec- 
tricity, and  Director-General  Davis,  alluded  to 
in  the  last  number  of  the  AVestern  Electrician, 
the  former  has  prepared  and  submitted  a  state- 
ment of  his  reasons  for  objecting  to  the  proposed 
building  for  the  department  of  electricity  at  the 
World's  Fair  and  to  the  division  of  the  exhibits. 
This  communication  is  addressed  to  General 
Davis,  and  its  text  is  as  follows: 

I  have  the  honor  to  report  to  you  that  on  April  4th  last 
I  was  definitely  advised  by  ihe  department  of  construction 
of  the  World's  Columbian  Exposition  as  to  the  arrange- 
ments going  forward  in  that  department  for  the  electrical 
exhibit  at  the  coming  exposition.  I  am  informed  i)y  the 
chief  of  construction  that  a  building  containing  245,000 
square  feet  of  (loor  space  and  an  additional  space  in  a 
gallery  sufficient  to  increase  the  total  area  to  340  000  square 
feet  has  been  designed  for  the  department  exhibit,  and 
that  it  is  contemplated  to  place  a  number  of  electrical  ex- 
hibits in  other  departments. 

Against  this  arrangement  T  beg  leave  to  most  firmly 
but  respectfully  protest.  Such  a  final  determination  on 
the  part  of  the  management  of  the  World's  Columbian  Kx- 
position  would  prove  most  disastrous  to  the  electrical 
exhibit,  and  would  signal  the  failure  of  a  department  that 
will  otherwise  make  one  of  the  chief  attractions  of  the 
occasion.  Such  an  arrangement  of  space  is  eniirely  inad- 
e(|uate  for  a  united  exhibit  of  electrical  appliances,  and  a 
divided  exhibit,  while  leaving  abundant  space  in  the  pres- 
ently contemplated  building,  will  so  cripple  the  depart- 
ment that  it  would  be  superfluous  and  a  useless  expense  to 
set  apart  for  the  purpose  a  building  at  all. 

I  am  advised  from  all  quarters  sufficiently  to  be  able  to 
state  that  the  electrical  interests  are  fully  awake  to  the 
importance  of  the  occas'on,  and  that  no  electrical  exhibit 
has  ever  been  planned  on  the  magnificent  scale  of  that 
contemplated  for  the  Columbian  l",xposition  of  1893.  A 
divided  exhibit,  however,  would  either  compel  exhibitors  to 
make  a  most  ordinary  showing  in  the  electrical  building 
proper,  or  to  undertake  the  maintenance  of  exhibits  in 
several  departments,  which  would  not  only  be  a  matter  of 
great  expense  but  would  destroy  the  effect  of  the  whole. 
Neither  of  these  alternatives  are  exhibitors  willing  to 
choose,  and  the  large  majority  of  them  would  therefore  de- 
eline  to  exhibit  at  all  under  such  circumstances.  <)(  the 
groups  designed  by  the  department  of  construction  to  be 
removed  from  the  department  of  electricity,  I  will  cite  only 
,one,  as  I  regard  that  as  the  only  instance  affording  suffici- 
ent arsument  in  favor  of  the  d»;cision  to  just'fy  any  kind 
of  consideration.  I  refer  to  the  group  comprising  electric 
railway  systems.  It  is  determined  by  the  department  of 
construction,  1  am  informed,  to  locate  this  exhibit  in  the 
transportation  building  and  to  exploit  the  systems  upo"  ^ 


transportation,  in  competition  with  other  means, without  at 
the  same  time, exploiting  all  other  systems,  including  steam, 
cable,  etc.  This  group,  moreover,  should  be  especially 
credited  to  the  electrical  department,  for  in  its  direction  are 
the  greatest  achievements  of  the  science,  and  upon  its  intric- 
acies the  most  brilliant  minds  in  the  profession  are  at  work. 
Without  going  into  the  history  of  electrical  expositions 
heretofore  held,  I  beg  leave  to  suggest  that  I  am  well 
equipped  to  substantiate  the  statement  that  the  arrange- 
ments for  the  electrical  exhibit  presented  to  me  by  the  de- 
partment of  construction  are  entirely  inadequate  and  alto- 
gether badly  advised.  The  building  is  so  situated  that 
there  can  be  no  power  but  by  transmission  from  a  long  dis- 
tance, on  account  of  smoke  disturbances,  and  an  electrical 
exhibit  at  this  day  cannot  possibly  represent  the  state  of 
the  industry  without  engines,  boilers  and  the  adjunct 
machinery,  necessitating   boiler-houses  and  engine-rooms. 


flow  machinery  hall.  It  has  376,992  square  feet  of  floor 
space  with  an  additional  area  of  125,664  square  feet  in  the 
center,  which  can  be  made  available.  On  the  outside,  at 
one  point,  there  is  a  space  130  by  350  feet  that  would  in 
every  way  be  suited  for  a  boiler  house,  and  still,  in  addition 
to  this,  there  is  a  circular  area  on  the  outside  of  the  build- 
ing and  on  the  inside  of  the  tracks  just  fitted  for  the  loca- 
tion of  the  trial  track  before  mentioned.  Under  any  ar- 
rangement by  which  my  department  could  be  given  this 
building  there  would  be  abundant  space  for  a  united  elec- 
trical exhibit  at  a  point  as  well  chosen  as  the  lay  of  the 
grounds  would  allow,  and  there  would  be  as  well  space  for 
the  pUnt  necessary  to  light  and  furnish  power  for  the  ex- 
position. 

This  communication  was  at  once  referred  by 
General  Davis  to  the  committee  of  the  direc- 
tors on  electrical  appliances,  of  which 
Colonel  R.  C.  Clowry  is  chairman.  Speaking 
about  the  matter  to  a  representative  of  the 
Western  Electrician,  Colonel  Clowry  said 
that  while  he  had  not  examined  the  plans  of  the 
construction  department  with  sufficient  atten- 
tion to  warrant  an  off-hand  opinion,  he  believed 
that  if  it  were  shown  that  the  proposed  arrange- 
ments were  inadequate,  the  directors  would 
readily  agree  to  any  feasible  plan  to  remedy  the 
difficulty.  The  chairman  of  the  electrical  com- 
mittee was  confident  that  none  of  the  directors 
desired  to  antagonize  the  electrical  interests.  If 
the  change  involved  any  additional  expense, 
however,  he  thought  the  greatest  opposition  to 
it  would  be  on  a  financial  basis. 

Accompanying  the  letter  to  General  Davis 
was  a  copy  of  a  communication  to  Engineer 
Gottlieb  on  the  subject  of  electric  railways.  It 
was  dated  March  21st,  and  was  as  follows: 

Pursuant  to  your  suggestion.  I  beg  leave  to  lay  before 
the  department  of  construction  of  the  World's  Columbian 
Exposition  one  of  the  prospective  requirements  of  this 
department  for  exhibition  purposes.  A  most  important 
factor  of  the  electrical  exhibit  will  be  the  group  comprising 
electric  railivay  systems.  Already  a  number  of  applica- 
tions for  space  have  been  received  and  inquiries  made  as 
to  facilities  for  operating  the  systems  to  be  shown.  It  will 
be  manifestly  impossible  to  do  credit  to  this  important 
feature  of  the  department  without  such  facilities.  This  of 
course  means  a  trial  track  upon  which  the  exhibits  may  be 
exploited.  This  track  should  be  constructed  to  meet  the 
following  requirements  for  the  reasons  assigned; 

First. — The  track  should  be  in  the  open  air.out  of  doors, 
for  the  reason  that  the  insulation  of  wires,  the  loss  of  cur- 
rent, the  action  of  the  atmosphere  upon  delicate  parts  of 
the  mechanism,  etc.,  cannot  be  fairly  tested  except  under 
the  normal  circumstances  of  a  working  electric  railway. 

Second, — The  track  should  be  obkng,  at  least  one-half 
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Kven  if  these  could  be  supplied  it  will  still  be  impossible 
without  destroying  the  plot  of  the  exposition  by  running 
freight  cars  about  the  grounds  for  hauling  fuel.  With  this 
showing  as  to  the  inadequacy  of  the  present  arrangements 
on  the  part  of  the  construction  department,  I  beg  leave  to 
suggest  the  following  remedy; 

There  is  upon  the  map  of  the  exposition  grounds  a  circu- 
lar building,  "machinery  annex,"  so  called,  contemplated 
to  lie  within  the  inclosure  made  by  the  terminals  of  the 
Illinois  Central  railroad.  This  building  has  not  been  dedi- 
Cjtpd  to  0"y  purposp,  but  was  tacitly  set  ap^^rt  for  ^i}  ovpr- 


mile  in  length  by  at  least  400  feet  in  width,  with  the  proper 
curves  to  connect  these  two  half  mile  stretches,  because  a 
shorter  track  than  this  would  not  allow  satisfactory  trials 
of  speed,  tests  in  quick  stopping,  in  reversing,  etc. 

Third. — The  track  should  be  upon  the  surface  of  the 
ground,  because  an  elevated  way,  operating  any  one  of 
the  conduit  systems,  would  not  allow  a  fair  test  of  the  in- 
sulating power  and  other  features  of  the  conduits,  as  very 
much  depends  upon  the  effect  of  the  moisture  of  the  earth 
and  the  consequent  complications. 

Fourth,--.  Thprc  should  Ijeone  slight  .-^nj}  Qi)C  fairly  steep 
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grade.  One  of  these  grades  should  be.  say,  300  to  500 
feet  long  with  a  ri-e  of  five  feet  in  the  hundred.  The  other 
should  be  of  the  same  length,  with  a  ten  foot  rise.  Both 
of  these  grades  should  be  on  the  same  side  of  the  track, 
thus  leaving  one  clear  sweep  of  half  a  mile  for  speeding. 
Much  of  the  merit  of  electric  roads  lies  in   their   adapta- 


Westinghouse  Electric  Locomotor. 

In  designing  this  motor  equipment  Mr.  West- 
inghouse's  object  was  to  secure  the  requisite 
friction  between  the  car  wheels  and  track  for 
carrying   heavy  loads   and    ascending   grades. 
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The  car,  as   can   be  seen,  is  constructed  with  a 


bility  to  lines  on  which  are  steep  grades,  and  a  satisfactory 
exhibit  must  include  exhaustive  tests  in  this  direction. 

In  the  construction  of  this  track  it  will  be  necessary  to 
observe  such  general  plans  as  will  meet  the  requirements 
of  the  different  systems.  All  the  cars  can  be  made  of 
standard  gauge,  but  there  must  be  provision  made  for  a 
conduit,  the  specifications  to  be  agreed  upon  hereafter  by 
the  exhibitors  in  this  line  of  the  service.  It  will  be  also 
necessary  to  contemplate  the  installation  of  overhead 
equipment,  if  the  diverging  interests  can  be  reconciled ;  but 
this  will  be  a  matter  also  for  future  consideration,  the  ob- 
ject being  to  accommodate  as  many  of  the  exhibitors  as 
possible. 

I  trust  that  it  will  be  possible  for  the  department  of 
construction  to  arrange  for  this  out-of-door  trial   track,  as 


main  truck  which  receives  the  greater  share  of 
the  weight  of  the  car.  A  pony  truck  is  placed 
near  one  end  of  the  car  body  and  serves  to 
steady  its  movement. 

The  design  of  the  truck  is  such  that  the 
weight  of  the  car  is  so  distributed  that  the 
greatest     pressure   is   normally    exerted   upon 


ported  at  one  end  by  an  axle.  The  other  end 
of  the  motor  frame  is  carried  by  a  spring  which 
rests  upon  a  cross-beam.  This  bar  carries  at  its 
respective  extremities,  as  shown,  two  friction 
wheels.  These  wheels  rest  between  and  run 
upon  the  driving  wheels  of  the  main  truck. 
The  friction  wheels  are  thus  at  all  times  pressed' 
downward  by  reason  of  the  weight  of  the  mo- 
tor. The  amount  of  pressure  necessary  to  be 
exerted  upon  the  wheels  to  prevent  them  from 
slipping  upon  either  of  the  truck  wheels  will 
vary  with  the  load  being  carried.  In  order, 
therefore,  to  utilize  the  traction  of  the  wheels 
for  propelling  the  car  it  becomes  necessary  to 
increase  the  pressure  of  the  friction  wheels  with 
an  increase  of  load.  This  is  accomplished  as 
follows-  When  the  motor  is  driven  forward 
the  rotation  of  the  armature  tends  to  thiust 
the  end  of  the  motor  downward.  This  causes 
not  only  the  weight  of  the  motor,  but  the  addi- 
tional pressure  due  to  the  torque  of  the  arma- 
ture, to  be  exerted  upon  the  bar,  thus  forcing 
the  friction  wheels  more  firmly  against  the 
truck  wheels. 

It  may  be  mentioned  that  the  point  of  support 
of  the  wheels  with  reference  to  the  motor  may 
be  changed  for  varying  the  amount  of  effective 
pressure  exerted  upon  the  wheels.  Thus  the 
cross  bar  may  be  located  as  shown  in  the 
dotted  lines.  In  such  a  position  a  greater  down- 
ward pressure  would  be  e  erted  under  the  same 
load  than  in  the  position  shown  in  the  full 
lines. 


Short's    Doub'e  Trolley. 

The  cut  shows  a  new  form  of  double  trolley 
recently  designed  by  Sidney  H.  Short  of  Cleve- 
land, Ohio.  In  this  trolley  an  intervening  disk 
A"  is  provided.  This  part  projects  considerably 
beyond  the  contacts  and  is  free  at  the  outer 
edge,  so  that  in  applying  the  trolley  to  the  con- 


SIIORTS   DOUHLE     IROLLEY. 

I  deem  it  of  great  importance,  especially  now  when  the 
problem  of  transportation  is  in  a  fair  way  of  solution  by 
means  of  one  or  other  of  these  systems.  'I'he  old  as  well 
as  the  new  world  is  vitally  interested  in  this  matter,  and 
such  an  exhibit,  well  planned  and  carried  out,  will  reflect 
great  credit  on  the  exposition  and  be  an  object  of  universal 
interest. 

I  Ijeg  to  offer  my  services  and  to  place  the  department 
of  electricity  at  your  disposal  in  this  matter,  as  to  plans, 
specifications,  etc.  I'lcasc  call  upon  me  at  any  time,  if  I 
can  be  of  service  to  you. 
"The  Wr.sTERN  Electrician,"  says  the /'a<r//fi? 
f.iimbcrinaii,  Contractor  and  Electrician,  "is  mak- 
ing a  hard  fight  to  have  the  electrical  interests 
at  the  Columbian  Fair  at  Chicago  given  a  satis- 
factory building."  Yes;  that  is  true.  A  satis- 
factory building  and  a  satisfactory  arrangement 
of  the  exhibits  is  what  the  electrical  interests 
want,  and  what  they  must  have. 


WESTINGHOUSE   ELECTRIC   LOCOMOTOR. 


the  particular  pair  of  main  truck  wheels  to 
which  the  driving  power  is  directly  applied. 
The  friction  between  these  wheels  and  the 
track  will  be  sufficient  for  carrying  ordinary 
loads.  When,  however,  the  motor  is  called 
upon  to  develop  the  greater  power,  to  carry 
unusual  loads,  or  to  ascend  grades,  then  the 
second  pair  of  main  truck  wheels  is  firmly 
coupled  to  the  first  pair  by  means  of  interposed 
friction  wheels.  The  pressure  of  these  wheels 
upon  the  truck   wheels  is  dependent  upon  and 


ductors  the  projection  first  enters  between  the 
conductors  and  assists  in  guiding  the  contacts 
into  place.  While  in  use  it  tends  to  retain  the 
contacts  in  position  and  prevent  them  from  leav- 
ing the  conductors.  As  shown,  the  part  K  is 
mounted  on  journal-pins  H,  having  their  bear- 
ings in  the  arras  F.  These  j  lurnal-pins, 
which  constitute  the  axle  of  the  wheel  A',  are 
in  one  piece  with  metal  plates  fastened  to  the 
flat  center  portion  of  A'.  Wheel  A'  is  of  non- 
conducting material,  so  the  two  journals  of  the 
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determined  by  the  torque  exerted  by  the  motor. 
The  friction  of  both  pairs  of  truck  wheels  is 
thus  utilized  for  tractive  purposes. 

Referring  to  the  cuts  it  will  be  seen  that  the 
car  body  is  supported  upon  a  frame  carried  by 
amain  and  pony  truck.  The  supporting  springs 
which  carry  the  frame  are  so  adjusted  that  nor- 
mally the  greater  share  of  the  load  is  carried  by 
the  wheels  of  the  main  truck. 

The  motor  is  carried  in  a  frame  which  is  sup- 
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shaft  are  insulated  from  each  other.  The  con- 
tacts are  made  in  the  form  of  rollers  of  con- 
ducting material  mounted  loosely,  one  on  each 
pin.  These  contacts  also  bear  against  the  sides 
of  the  arms  F,  through  which  they  are  in  elec- 
trical contact  with  the  conductors.  The  edges 
of  the  side  plates  are  inclined  so  as  to  form  a 
continuation  of  the  side  of  the  roller-contacts. 
The  disk  is  provided  with  a  metal  rim  N  to 
diminish  wear. 
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The  Ilgner  Dynamo. 

In  the  accompanying  illustration  is  shown  a 
new  dynamo,  designed  and  built  by  Carl 
Ilgner  &:  Co.,  Minden,  Germany.  It  is  a  four 
pole  machine,  and  in  external  appearance  is 
similar  to  the  iron  clad  type.  The  armature  is 
of  the  drum  type,  and  for  machines  of  over 
3,000  watts'  capacity  has  only  one  layer  of  wire. 
The  core  is  laminated,  and  is  built  up  of  Swed- 
ish sheet  iron  of  little  over  one-half  millimeter 


THE  ILGNER  DYNAMO. 

in  thickness.  It  is  also  screwed  and  bolted  to- 
gether firmly  and  mounted  on  the  shaft  in  a  way 
that  prevents  any  slipping.  The  commutator 
is  made  of  phosphor  bronze,  each  segment  being 
removable  and  interchangeable,  and  is  fixed  to 
the  shaft  with  a  double  set  of  screw  rings.  The 
armature  wires  are  fastened  to  the  segments 
with  a  peculiar  screw  arrangement  which  serves 
to  facilitate  repairs  en  the  commutator.  The 
fields, which  are  built  either  shunt  or  compound, 
are  so  placed  as  to  radiate,  so  to  speak,  from  the 
armature.  This  dynamo  is  built  in  25  different 
sizes.  One  of  the  principal  claims  for  the 
machine  is  its  exceedingly  slow  speed.  The 
sizes,  ranging  from  3,000  to  55,000  watts  capac- 
ity, have  a  speed  of  from  400  down  to  150  revo- 
lutions per  minute.  Another  group  specially 
built  for  direct  coupling  to  slow  running  engines 
or  gas  motors  has,  it  is  claimed,  an  output  of 
8,250  to  82,200  watts,  and  has  the  slow  speed  of 
from  150  to  80  revolutions  per  minute.  The 
illustrations  are  reproduced  {romih&E/cktrotec/i- 
nischer  Anzeiger. 


Controlling  an  Engine  by  Electricity. 

The  cuts  illustrate  the  more  important  features 
of  an  electro-hydraulic  system  devised  to  ac- 
complish the  quick  stoppage  of  a  steam  engine 
n  case  of  accident.     The  system  is  intended  to 
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extend  throughout  an  establishment  in  such  a 
manner  that  an  engine,  with  all  attached  ma- 
chinery, may  be  (|uickly  and  silently  stopped,  in- 
dependent of  any  action  on  the  ijart  of  the  en- 
gineer, and  more  smoothly  than  if  the  engineer 
were  standing  with  his  hand  on  the  throttle  at 
the  instant  the  switch  was  moved. 

As  will  be  seen,  a  hydraulic  valve  is  actuated 
by  the  electro  magnet.  Fig.  2,  when  a  handle  at 
any  station  in  the  building  is  turned.  Water  is 
thus    admitted  to  a  hydraulic  cylinder  which  is 


located  behind  the  right  hand  dash-pot  of  the 
engine,  shown  in  Fig.  i.  A  rod  attached  to  the 
piston  of  the  hydraulic  cylinder  is  formed  with 
a  rack  at  its  upper  end.  This  rack  engages,  as 
indicated,  with  gearing  at  the  throttle.  The 
raising  of  the  piston  closes  the  valve.  Water 
pressure  is  obtained  from  any  desired  source,  or 
steam  pressure  is  employed.  The  moment  the 
throttle  commences  to  close  a  recording  instru- 
ment indicates  the  number  of  the  station  in  the 
building  at  which  the  switch  was  moved,  and 
an  alarm  bell  begins  to  ring  and  continues  to 
ring  until  a  switch  at  the   recorder  is  moved. 

It  is  perhaps  needless  to  mention  that  this 
system,  which  is  controlled  by  the  Ongley  Elec- 
tric company  of  New  York,  could  be  applied 
for  various  purposes  besides  the  throttling  of  a 
steam  engine.  The  cuts  were  taken  from  the 
Iron  A^c. 


A  Horse  Race  on  the  Stage. 

One  of  the  features  of  Montreal  and  Blon- 
deau's  "Paris  Port  de  Mer,"  played  at  the  Vari- 
eties Theater  in  Paris  is  a  horse  race.  Three 
genuine  horses,  says  L' Illustration,  ridden  by 
three  genuine  jockeys,  start  off  at  full  speed, 
and  make  the  circuit  of  the  hippodrome  of 
Longchamps.  The  horses  are  free  from  all  re- 
straint, and  really  gallop,  but  the  ground 
passes  under  their  feet  in  moving  in  a  direc- 
tion opposite  that  of  their  running,  and  the 
landscape  as  well  as  the  fences  also  fly  in  a 
direction  contrary  to  the  forward  motion  of  the 
horses.  The  cut  shows  the  simple  arrangement 
by  means  of  which  this  theatrical  illusion  is 
operated.  The  three  horses  run  upon  three 
tracks  independent  of  each  other,  but  arranged 
side  by  side.  The  illustration  represents,  in 
section,  one  of  these  tracks,  formed  of  an  end- 
less matting  of  cocoanut  fiber  similar  to  the 
mats  that  serve  for  wiping  the  feet,  but  of  thick- 
er and  closer  texture.  This  belt,  which  is  three 
feet  in  width,  runs  over  two  drums  placed  on 


rapid.  Despite  the  speed,  the  courses  always 
occupy  the  center  of  the  tableau  circumscribed 
by  the  frame  of  the  stage,  the  background  of 
which  is  formed  of  a  panorama  of  Longchamps. 
An  equilibrium  is  maintained  between  the  two 


FIG.  2.       CONTROLLING   AN   ENGINE   EV   ELECTRICITY. 

impulsions  by  a  very  careful  regulation  of  the 
motors.  The  illusion  is  completed  by  the  un- 
winding of  a  canvas  in  the  rear,  95  yards  in 
length,  representing  the  panorama  of  the  coun- 
try as  seen  from  the  stands  of  Longchamps. 
This  canvas,  which  is  first  wound  around  a  ver- 
tical cylinder  on  the  right  hand  side  of  the 
theater,  unwinds  therefrom  and  afterward  winds 
around   a  duplicate  cylinder  on   the  left  hand 


A    IIOKSK   RACE 

bach  side  of  the  stage,  and  is  held  taut  by  a 
tl:ird  roller  on  a  level  with  the  stage  floor.  The 
upper  half  length  of  the  belt  runs  as  shown 
over  a  series  of  wooden  rollers.  The  belt  is 
driven  by  an  electric  motor  taking  current  from 
a  battery  of  accumulators  located  on  Feydeau 
street,  in  the  vicinity  of  the  theater.  The  ap- 
paratus operates  as  follows:  At  the  time  of 
starting  each  horse  appears  upon  one  of  the 
tracks,  the  current  is  switched  on,  and  the  belt 
begins  to  move.  The  horses,  feeling  the  floor 
sliding  and  carrying  them  backward,  first  begin 
to  move  their  feet  in  order  to  maintain  their 
position,  and  then,  when  the  motion  of  the  track 
becomes  swifter,  the  jockeys  begin  to  excite 
them  with  voice  and  spur,  and  they  begin  to 
gallop  faster  and  faster  in  proportion  as  the 
motion  of  the  belt  under  their  feet  is  the  more 


ON   THE   STAGE. 

side  of  the  theater.  The  two  cylinders  are  set 
in  motion  by  a  windlass  mano^uvered  by  manual 
power.  The  fence  whose  pickets  are  seen  flying 
in  the  foreground,  in  the  same  direction  as  the 
panorama,  is  mounted  upon  an  endless  belt  run- 
ning around  two  drums  actuated  by  a  Popp  air 
motor.  The  panorama  unwinds  in  a  minute 
and  a  quarter.  During  this  time,  the  endless 
belt  moves  at  a  velocity  of  3,200  feet  per  minute 
or,  in  other  words,  at  the  rate  of  twelve  or  fif- 
teen leagues  per  hour.  The  designers  of  this 
mechanism  are  L.  Brader,  who  constructed  the 
tracks,  M.  Solignac,  who  installed  the  electric 
motors,  and  M.  Justin. 

The  apparatus  used  in  this  race  is  very  simi- 
lar to  that  used  in  the  American  play,  "County 
Fair,"  and  was  adapted,  it  is  said,  from  the 
American  play. 
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It  is  probable  that  the  electrical  interests 
will  secure  due  recognition  at  the  World's 
Columbian  Exposition,  as  the  agitation  which 
the  VVesi'krn  Electrician  started  a  month 
ago  has  been  forced  upon  the  attention  of  the 
Board  of  Directors.  A  conference  of  directors 
and  representatives  of  the  electrical  department 
and  the  construction  department  was  held  last 
Monday  and  the  subject  was  discussed,  but  was 
not  disgosed  of.  A  report  of  the  meeting  is 
presented  elsewhere. 

Chief  I'urnham  and  Engineer  Gottlieb  based 
their  arguments  on  the  fact  that  it  was  now  too 
late  to  change  the  plans  of  the  grounds  and 
buildings,  which  they  claim  would  be  necessary 
if  the  demands  of  the  electi'ical  people  were 
granted.       It  should  be  remembered,  however, 


that  the  construction  department  is  in  reality 
responsible  for  the  present  condition  of  affairs. 
Mr.  Burnham  says  he  is  following  the  directions 
of  the  Board  of  Directors,  but  he  has  bad 
plenty  of  time  to  change  the  proposed  plans. 
When  the  Western  Electrician  a  month  ago 
announced  that  the  proposed  building  was  too 
small  for  the  electrical  display  Chief  Burnham 
was  called  upon  to  change  the  plans.  He  admitted 
the  justice  of  the  demand,  yet  he  refused  to 
grant  it  and  has  done  everything  in  his  power  to 
obstruct  the  action  of  the  electrical  people  in 
securing  a  hearing. 

Chief  Barrett,  Col.  Clowry  and  Lieut.  Badt 
who  appeared  in  the  interest  of  the  electrical 
people  before  the  conference,  endeavored  to  im- 
press the  directors  with  the  importance  of  the 
electrical  interests.  Facts  and  figures  were 
presented  showing  the  rapid  growth  of  the 
electrical  industries  and  their  present  position 
in  the  financial  world.  It  was  shown  that  the 
division  of  the  electrical  exhibits  as  proposed  by 
Chief  Burnham  would  prove  a  great  injustice 
to  the  electrical  people. 

The  directors  were  impressed  with  the  force 
of  the  arguments  presented  by  the  representa- 
tives of  the  electrical  fraternity,  and  expressed  a 
willingness  to  do  all  in  their  power  to  give  the 
department  ample  space.  They  do  not  seem, 
however,  to  know  of  any  solution  of  the  prob- 
lem, but  it  is  hoped  the  matter  will  be  satisfac- 
torily settled  within  a  week. 

The  subject  has  been  referred  to  a  joint 
committee  of  the  Board  of  Directors  and  Nat- 
ional Commissioners,  and  the  question  will  be 
thoroughly  discussed  by  them. 

In  the  meantime  every  effort  should  be  made 
to  convince  the  commissioners  and  the  directors 
of  the  necessity  of  granting  the  demands  of  the 
electrical  people.  The  agitation  for  a  building 
suitable  for  the  display  should  not  be  dropped 
until  the  matter  has  been  definitely  settled.  If 
the  directors  and  commissioners  refuse  to  grant 
these  demands  then  they  must  assume  the 
responsibility  for  the  failure  of  the  exhibition, 
for  in  the  eyes  of  the  electrical  people  it  will 
certainly  be  a  failure  if  the  exhibition  is  divided. 


The  placing  underground  of  so  vast  a  system 
of  feeders  as  that  employed  in  Minneapolis  to 
supply  the  street  railways  with  current,  calls  to 
mind  the  fact  that  we  are  a  step  nearer  the  com- 
plete underground  conductor  equipment.  Last 
week  the  readers  of  the  Western  Electrician 
were  confronted  with  illustrations  of  an  electric 
railway,  which  showed  only  too  plainly  that  the 
American  electrical  engineer  had  to  all  appear- 
ances fallen  behind  in  one  line  of  work.  If  in 
Buda-Pesth,  lines  of  1%  and  2%  miles  long 
can  be  operated  successfully  with  current  sup- 
plied to  the  car  motors  from  a  conduit  below 
the  level  of  the  rails,  are  we  to  suppose  that 
American  companies  which  have  startled  the 
world  with  a  phenomenal  production  of  ingenious 
and  practical  electric  railway  machinery,  cannot 
develop  an  efficient  conduit  system?  We  think 
not.  Perhaps  history  may  repeat  itself,  and,  as 
in  the  lighting  business,  the  overhead  system 
will  continue  to  be  the  "only  practical  one" 
until  the  situation  becomes  such  that  we  are 
brought  to  a  realization  that  there  exists  "a 
will,"  and  consequently,  we  will  have  to  find  "a 
way." 

It  is  a  curious  fact,  that  within  a  very  short 
time  after  the  adoption  of  the  armature-on-the 
axle  e(|uipment  on  the  City  and  South  London 
railway,  American  electrical  companies  began 
to  advertise  that  they  were  in  a  position  to  fur- 
nish car  motors  without  gearing.  It  is  not  to  be 
doubted  that  a  practical  conduit  system  will  be 
ready  when  the  proper  time  comes,  but  it  is  to 
be  regretted  that  the  (ierman  engineers  are  now 
in  a  position  to  claim  a  distinction  which  should 
more  properly  belong  to  Americans. 


The  fact  that  Mayor  Grant  of  New  York 
gave  another  exhibition  of  his  temper  at  the 
last  meeting  of  the  Board  of  Electrical  Control 
was  no  surprise  to  the  metropolis,  though  it 
must  have  been  humiliating  to  the  people  of 
that  city.  Mayor  Grant  has  made  himself 
ridiculous  in  the  eyes  of  the  whole  world.  He 
will  continue  to  gratify  his  spite,  however,  until 
the  expiration  of  his  term  of  office. 


The  Western  Electrician  has  received 
many  compliments  on  its  handsome  supplement 
of  last  week  showing  the  proposed  electrical 
building  for  the  World's  Fair.  While  this  jour- 
nal has  actively  opposed  the  approval  by  the 
directors  of  the  building  as  at  present  laid  out, 
it  realized  the  fact  that  the  electrical  interests 
were  entitled  to  full  and  exact  information  as  to 
the  designs  of  the  construction  department  the 
moment  they  were  made  public.  This  could 
only  be  done  by  an  expenditure  of  considerable 
time  and  energy,  and  now  that  the  result  has 
been  accomplished  we  are  naturally  gratified  by 
the  generous  praise  of  our  friends.  Unless 
dwarfed  by  insufficient  accommodation,  the 
electrical  display  at  the  World's  Columbian  Ex- 
position will  be  the  grandest  the  world  has  ever 
seen.  Located  at  the  scene  of  the  exhibition, 
the  Western  Electrician  proposes  to  do  its 
part  both  to  further  the  interests  of  the  Depart- 
ment of  Electricity  and  to  chronicle  the  features 
of  the  display  as  fast  as  they  may  with  propriety 
be  made  public.  We  think  that,  with  becoming 
modesty,  we  may  refer  to  what  we  have  already 
accomplished  in  this  line  as  an  earnest  that  this 
will  be  done. 

The  description  presented  in  this  issue  of  the 
manner  in  which  the  electrical  conductors  of 
the  Minneapolis  street  railway  system  were 
laid  underground  can  not  fail  to  interest  the 
readers  of  the  Western  Electrician.  It  will 
be  noticed  that  the  feeders  are  of  bare  copper 
cable  and  are  drawn  into  paper  tubes,  laid  in  a 
composition  conduit.  The  casing  for  the  con- 
duit proper  is  located  between  the  tracks  of 
the  system  at  a  depth  of  only  a  few  inches. 
Connections  from  the  feeders  in  the  conduits 
to  the  trolley  mxe  are  made  by  wires  passing 
up  through  the  iron  poles  of  the  line.  As 
Minneapolis  is  one  of  the  pioneers  in  the  matter 
of  burying  the  most  unattractive  portion  of  the 
modern  electric  street  railway  equipment,  the 
practical  operation  of  the  system,  as  regards 
reliability  under  varying  conditions,  will  be 
closely  watched  by  the  street  railway  men  of 
the  country. 

In  the  last  number  of  the  Electrical  ]Vorld  a 
considerable  portion  of  the  Chicago  letter  was 
devoted  to  the  World's  Columbian  Exposition. 
Among  other  things  was  this  statement:  "The 
daily  papers  contain  an  illustration  of  the 
electricity  building,  but  no  official  knowledge 
regarding  it  is  to  be  obtained."  Then  follows 
the  meager  "published  description"  that  had 
previously  appeared  in  the  newspapers,  which 
is  incorrect  as  well  as  insufficient.  AVe  condole 
with  our  contemporary  in  its  lack  of  "official" 
knowledge  and  suggest  that,  if  it  desires  to 
obtain  the  latest  news  about  the  World's  Fair, 
it  change  its  weekly  publication  day  so  as  to 
take  advantage  of  the  news  presented  bv  the 
Western  Electrician. 

We  are  desirous  of  aiding  the  exposition  in 
every  way  possible,  and  our  contemporaries  are 
welcome  to  the  news  and  illustrations  that  we 
present.  It  would  have  been  better  forthe  ff'wA/, 
for  instance,  had  it  awaited  the  appearance  of 
this  paper  last  week  instead  of  publicly  parad- 
ing its  lack  of  "official  knowledge."  Had  it 
done  so,  it  would  have  had  the  advantage  of 
the  fine  drawings  given  in  our  supplement  and 
of  the  accompanying  two-column  description, 
both  of  which  were  strictly  "official."  In  addi- 
tion it  could  have  obtained  much  other  news  of 
an  interesting  character  in  relation  to  the  needs 
and  demands  of  the  Department  of  Electricity 
which,  by  the  way,  has  been  given  little  at- 
tention by  many  of  the  other  electrical  papers. 
Of  course  all  this  would  be  a  trifle  old  by  the 
time  the  World  %o\.  it,  but  our  New  York  con- 
temporary might  better  take  a  rear  place  in  the 
procession,  rather  than  confess  in  .idvance  its 
inability  to  take  any  place,  as  it  did   last  week. 
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Electrical     Measuring     Instruments    for 
Schools. 

In  the  accompanying  cuts  are  illustrated  a 
number  of  electrical  testing  and  measuring 
instruments  for  the  use  of  schools  and  students 
beginning  laboratory  work.  Electrical  science 
has  made  such  rapid  advances  that  untrained 
skill  is  no  longer  of  much  avail,  nor  have  the 
colleges  themselves  been  able  to  properly  do  all 


FIG,  I.      ELECTRICAL    -MEASURING    INSTRUMENTS   FOR 
SCHOOLS. 

that  is  required  of  them  in  keeping  up  and  at 
the  head  of  investigation,  while,  at  the  same 
time,  attempting  to  give  elementary  instruction. 
As  a  consequence  each  year  more  of  this  ele- 
mentary work  is  relegated  to  the  high  schools 
and  preparatory  institutions.  Most  of  these 
schools,  however,  supported  by  municipalities 
or  by  private  endowment,  are  unable  to  pur- 
chase high  grade  testing  instruments,  even  were 
it  desirable  to  put  such  extremely  delicate  in- 
struments in  the  hands  of  beginners.  It  is 
claimed  for  the  instruments  shown  that  while 
capable  of  doing  accurate  work  they  are  espec- 
ially adapted  to  the  use  of  beginners,  as  they 
are  strongly  made  and  have  their  delicate  parts 
so  arranged  as  to  be  easily  and  quickly  re- 
placed in  case  of  injury. 

Fig.  I  shows  a  reflecting  galvanometer  of  the 
Thomson  type;  a  small  brasscylinder  with  glass 
face  may  be  pushed  backward  and  forward  in 
the  central  axis  of  the  coils,  thus  altering  the 
size  of  the  air  chamber  in  which  the  mirror 
swings,  and  enabling  the  deflections  to  be  made 
dead  beat.  In  the  Edelmann  type,  shown  in 
Fig.  2,  the  mirror  is  attached  to  a  bell  magnet 
moving  in  a  mass  of  copper;  by  removing  this 
mass  of  copper  the  instrument  is  made  ballistic, 
thus  making  it  useful  for  measurements  of  con- 
denser capacities,  battery  resistances,  compari- 
son of  electromotive  forces,  etc.  The  coils  are 
readily  removable,  as  seen  by  the  illustration, 
and  may  be  changed  in  a  moment  for  others  of 
a  higher  or  lower  resistance. 

Fig.  3  is  one  of  four  or  five  resistance  boxes 


FIG.  4.      ELEClKiCAL    MEASURING    INSTRUMENTS    FOR 
SCHOOLS. 

of  this  series.  The  instrument  shown  in  the  cut 
is  a  combination  Wheatstone  bridge  and  resis- 
tance set,  having  12  coils  in  the  resistance  por- 
tion aggregating  1,110  ohms,  and  bridge  arms 
of  10,  100  and  1,000  ohms  on  a  side,  thusgiving 
a  range  of  measurement  from  i-ioo  ohm  to  1 1 1,- 
000  ohms. 

There  is  also  a  reading  telescope,  Fig.  4.  The 
base  is  of  cherry  and  supports  a  central  rod  of 
the  same  wood.  On  the  central  rod  are  two 
rings  which  can  be  raised,  lowered  or  rotated 
on  the  rod,  while  they  may  be  securely  fastened 
in  any  position  by  means  of  a  set-screw  in  the 
lower  ring.  The  upper  ring  carries  the  telescope 
and  has  a  little  lug  held  against  a  second  set- 


screw  in  the  lower  one.  By  turning  this  set-screw 
a  "fine"  adjustment  of  the  telescope  in  azimuth  is 
secured.  .\  set-screw  in  the  upper  ring  allows  the 
telescope  to  be  adjusted  in  altitude.  The  in- 
struments are  placed  on  the  market  by  Queen 
&  Co.,  Philadelphia. 


Standard  Twin  Conductor. 

The  Interior  Conduit  &  Insulation  company 
is  introducing  the  standard  twin  conductor,  il- 
lustrated herewith.  It  is  claimed  for  the  new 
conductor  that  it  costs  less  than  two  separately 
insulated  wires  of  like  quality  and  capacity,  and 
that  it  can  be  placed  in  smaller  compass  than 
any  other  double  conductor  or  any  two  sepa- 
rately insulated  wires,  and  therefore  permits  of 
the  very  desirable  practice  of  placing  the  con- 
taining tubes  on  the  ceiling  and  side  wall  sur- 
faces and  then  covering  them  with  the  ordinary 
plaster,  thereby  obviating  the  bad  practice  of 
running  the  tubes  under  the  floors  or  behind  the 
lath  and  plaster,  or  of  cutting  channels  in  fire 
proofing. 

Wisconsin  Electric  Club,  Milwaukee. 

At  a  meeting  of  the  Wisconsin  Electric  club 
at  Milwaukee  last  week  Prof.  J.  E.  Davies  of  the 
State  university  at  Madison  read  a  paper  upon 
"Modern  Extension  of  Ohm's  Law."  He  traced 
the  development  of  the  terms  involved  in   the 


struments,  both  in  the  fire  engine  houses.  .A.t 
Long  Branch  the  same  company  gives  the  town 
the  free  use  of  ten  telephones,  and  Asbury  Park 
wants  equal  privileges.  The  time  set  for  the 
removal  of  the   poles  is  sixty  days,  and   unless 


FIG.  2.      ELECTRICAL   MEASURING    INSTRUMENTS   FOR 
SCHOOLS, 

satisfactory  arrangements  are  made  before  that 
time  the  town  will  be  without  telephone  service. 


STANDARD    TV 


ordinary  expressions  of  the  law,  and  argued  the 
insufficiency  of  the  original  statement  of  the 
law.  It  was  claimed  that  very  many  phenomena 
have  been  observed  since  the   introduction   of 


Rubber  Plier  Handles. 

Workmen  handling  live  conductors  know  that 

the  handles  on  pliers  ought  to  be  insulated,  and 

frequently    resort    to    some 

ide   method   of  supplying 

'^(Ji'V.W  js»  ><_t^\\  s  protective  covering,  such 
«.«^..,.«t.«.,i-.Yi'^^^^vMi  ■  s»^       g|ipp[j,g  ^  piece   of   soft 

ibber  tubing  over  each  han- 
dle or  wrapping  tape  around 
the  same.  The  cut  represents  rubber  plier  han- 
dles moulded  from  good  rubber  stock,  fitting 
the  handles  snugly,  and  giving  the  hand  an 
extra  grip  on  the  pliers.  They  are  made  to  fit 
the  several  sizes  of  pliers 
used  by  electrical  workers, 
and  are  already  in  use  in 
many  stations,  George  Cut- 
ter, Chicago,  has  the  general 
western  agency  for  them. 


American     Institute    of 
Electrical  Engineers. 

The  secretary  of  the  Amer- 
ican Institute  of  Electrical 
Engineers  has  issued  a  cir- 
cular announcing  the  annual 
and  general  meeting  of  the 
Institute  in  New  York,  May 
19,  30  and  21. 


ER    II.IEK     HANDLES. 


alternating  currents  that  cannot  be  explained 
according  to  the  law  as  originally  stated.  It 
was  necessary  to  re-state  the  law  in  a  much 
wider  form,  he  said,  in  order  to  meet  the  modern 
requirements,  such  as  the  consideration  of 
inductance,  static  capacity  and  permeability  of 
the  medium.  It  was  asserted  that  only  by  con- 
sideration of  the  qualities  of  the  surrounding 
medium  could  the  problems  that  arise  in  modern 
practice  hope  to  be  explained.  At  the  conclu- 
sion of  his  address  Prof.  Davies  was  compli- 
mented by  the  members  of  the  club  for  his  able 
arguments. 

Fight  Against  a  Telephone  Company. 

There  seems  to  be  a  misunderstanding  be- 
tween the  Board  of  Commissioners  of  Asbury 
Park  and  the  .N'ew  Jersey  Telephone  company, 
which  holds  a  franchise  in  that  town.  So 
serious  has  this  trouble  become  that  the  com- 
missioners have  ordered  the  company  to  remove 
all  its  poles  from  the  streets  in  the  town.  No 
reason  was  given,  but  it  is  alleged  that  the  com- 
missioners believe  that  the  telephone  company 
is  charging  excessive  tolls  for  the  use  of  instru- 
ments, and  also  that  it  has  refused  to  grant  the 
town  the  free  use  of  ten  telephones.  When  the 
company  first  began  business  the  rates  were 
moderate,  but  they  have  gradually  been  raised 
until,  at  the  present  time,  they  are  $s°  ^  y^'i''  'o 
old  subscribers  and  .f6o  to  new  ones.  The 
town  receives  money  from  the  company  for  its 
franchise   and  has  the  free  use  of   only  two  in- 


The  Phonograph  in 
Medicine. 


The  last  meeting  of  the  New 
York  County  Medical  society  was  given  up  chiefly  to  a  dis- 
cussion of  the  phonograpli,  which  was  much  enjoyed  by 
the  members. 

Dr,  J,  Mount  Bleyer  read  a  paper  on  the  value  of  the 
phonograph  in  medical  science.  Physicians  would  find  it 
very  useful  in  recording  the  various  sounds  of  the  human 
voice,  especially  in  the  treatment  of  throat  diseases, 
such  as  croup  and  diphtheria,  when  to  have  a  record 
of  the  patient's  voice  in  its  normal  condition  would 
be  very  desirable,  I'honographs  could  also  be  brought 
into  use  as  readers  of  bool<s,  or  sketches  to  patients  in  hos- 
pitals, Dr,  Bleyer  said  that  he  had  been  informed  by  Mr, 
Edison  that  the  entire  novel  of  "Nicholas  Nickleby"  could 
be  produced  on  four  cylinders  of  a  phonograph. 

Going  outside  of  medical  science, the  lecturer  said  that  in 
due  course  of  time  the  phonograph  would  undoubtedly  be 
brought  into  use  as  an  instructor  of  foreign  languages  and 
as  an  automatic  teacher  of  elocution. 


FIG.  3. 


ELECTRICAL   MEASURING 
SCHOOLS. 


INSTHUMEMS    I'OH 


Several  phonographs  were  brought  into  requisition  for 
the  entertainment  of  the  assemblage.  One  played  the  cor- 
net,   another   reproduced  *a  waltz  as   played    by  a   brass 
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band  in   Orange,    X.    T.,  and  a  third  gave  an  exact  repro- 
duction of  the  crying  of  a  baby  four  months  old. 

Lieut.  G.  Bettini.  the  patentee  of  the  micro-graphophone. 
e.\hibited  his  instrument  and  explained  its  points  of  differ- 
ence from  the  Edison  phonograph.  Its  purpose  was  dis- 
tinctly enunciated  from  its  own  g^tta  percha  throat,  as 
follows:  "^^y  name  is  Micro-Graphophone.  and  my  busi- 
ness is  to  record  and  reproduce  the  human  voice  in  its  dif- 
ferent sounds."  Lieut.  Bettini  talked,  sang,  coughed, 
whistled  and  breathed  into  the  instrument,  and  each  note 
and  sound  of  his  voice  was  sent  back  into  the  hall  with 
perfect  distinctness. 


World's  Fair  Electrical  Department. 

The  question  of  securing  additional  space 
for  the  electrical  building  of  the  World's  Colum- 
bian Exposition  was  brought  officially  before 
the  local  directors  last  week.  The  communi- 
cations, presented  in  another  column,  in  which 
Chief  Barrett  formally  petitioned  Director- 
General  Davis  to  take  up  the  question  of  secur- 
ing ample  space  for  the  electrical  department, 
was  referred  to  the  committee  on  electricity  of 
the  Board  of  Directors.  On  Monday  afternoon 
this  committee  had  a  conference  with  the  com- 
mittee on  grounds  and  buildings.  Chief  Burn- 
ham  and  Engineer  Gottlieb  represented  the 
Construction  l5epartment,and  Chief  Barrett  and 
Secretary  Hornsby  looked  after  the  interests 
of  the  Department  of  Electricity.  President 
Baker  of  the  Board  of  Directors  was  an  inter- 
ested member  of  the  conference,  and  there 
were  also  present  the  following  named  directors: 
Col.  R.  C.  Clowry,  Messrs.  Jeffrey,  Schwab, 
Saul  and  Lawrence. 

B.  E.  Sunny,  of  the  Committee  on  Electricity, 
was  in  New  York,  but  he  was  represented  by 
Lieut.  F.  B.  Badt. 

Col.  Clowry  announced  the  object  of  the 
conference  and  read  the  letters  of  Chief  Bar- 
rett to  Director-General  Davis  and  Engineer 
Gottlieb.  An  interesting  discussion  then  fol- 
lowed. Chief  Barrett  explained  the  position  of 
his  department  and  the  demand  of  the  electrical 
people.  Chief  Burnham  said  that  Chief  Barrett 
had  approved  the  plans  prepared  under  the 
direction  of  the  Construction  Department  and 
read  a  letter  from  the  architects  to  this  effect. 
In  reply  Chief  Barrett  said  that  three  days  after 
his  appointment  as  Chief  of  the  Department  of 
Electricity  he  was  shown  pencil  sketches  of  the 
proposed  electrical  building.  He  informed 
the  architects  at  that  time  that  the  plans  were 
so  incomplete  that  he  could  tell  nothing  about 
them.  ^Ioreover,  he  desired  to  give  the  matter 
further  consideration  and  consult  the  electrical 
interests  before  passing  upon  them.  "If  that 
can  be  considered  an  approval,  then  I  approved 
them,"  said  Chief  Barrett.  Lieutenant  Badt 
presented  an  array  of  figures  which  proved  a 
revelation  to  the  directors.  He  called  attention 
to  the  fact  that  the  former  electrical  exhibitions 
had  been  far  more  extensive  than  the  proposed 
electrical  display  at  the  World's  Fair.  The 
growth  of  the  electrical  interests  was  referred 
to  and  the  necessity  tor  a  representative  exhibit 
urged.  The  speaker  said  the  only  way  this 
could  be  accomplished  was  by  giving  the  elec- 
trical people  plenty  of  room  for  an  undivided 
exhibit.  He  explained  that  while  the  ordinary 
manufacturers  could  content  themselves  with  a 
division  of  their  products,  if  necessary,  the  elec- 
trical people  must  of  necessity  have  all  their 
devices  and  appliances  grouped  together  or  else 
the  grand  effect  of  their  display  would  be  lost. 
Continuing  in  this  strain,  Lieut.  Badt  said:  "If 
you  once  begin  to  divide  the  electrical  display 
and  draw  upon  it  you  will  soon  find  that  there 
will  be  little  left  to  the  department  of  electricity. 
Electricity  is  applied  to  so  many  industries  to- 
day that,  if  you  were  to  place  the  devices  and 
machines  for  each  in  the  department  assigned 
the  industries  to  which  they  are  applied,  you 
would  have  nothing  left  for  the  electricalbuilding. 
We  insist  that  it  is  necessary  to  have  a  united 
display.  There  is  as  much  sense  in  dividing  the 
electrical  exhibit  as  there  would  be  in  showing 
a  suit  of  clothes  in  several  buildings — a  coat  in 
one  building,  the  vest  in  another  and  the  trousers 
in  a  third." 

Lieut.  Badt  assured  the  directors  that  the 
electrical  people  would  not  ask  anything  un- 
reasonable. "We  want,"  he  said,  "enough  space 
to  show  our  apparatus  under  one  roof.  We 
think  we  are  the  best  judges  of  our  needs,  and 
we  believe  the  building  assigned  us  is  too  small. 


Now,  we  are  giving  3'ou  timely  warning  and  we 
want  to  place  the  responsibility  with  you  should 
the  electrical  exhibit  prove  a  failure.  We  are 
ready  to  make  it  the  crowning  feature  of  the 
exposition,  if  given  the  space  desired.  If  this  is 
not  done,  we  wish  to  serve  notice  upon  you 
that  the  interest  of  many  electrical  people  will 
cease  and  that  the  enthusiasm  for  the  success 
of  the  fair  and  the  electrical  display  will  diminish. 
It  is  for  you  to  say  whether  you  will  co-operate 
with  this  important  industry  or  disregard  it  and 
allow  its  display  to  be  of  secondary  importance." 

At  the  conclusion  of  Lieut.  Badt's  remarks 
Chief  Burnham  asked  the  speaker  if  Edison 
would  not  like  to  have  his  mining  machinery  in 
the  mines  building.  Mr.Badt  said  he  did  not  know 
what  Mr.  Edison's  personal  views  were  on  the 
subject,  but  that  the  electrical  people  generally 
did  not  want  a  divided  exhibit.  Then  again, 
Edison  insisted  upon  having  his  display  at  Paris 
in  one  place  and  the  speaker  thought  he  would 
like  to  have  it  united  at  the  Columbian  Exposi- 
tion. 

A  general  discussion  followed,  and  the  ques- 
tion was  finally  referred  to  the  joint  meeting  of 
the  committees  from  the  National  Commission 
and  Board  of  Directors  on  grounds  and  build- 


Relative    Cost    of     Electric,   Cable    and 
Horse   Railways. 

There  has  been  little  official  data  concerning 
the  cost  of  operating  street  railways,  and  the 
announcement  that  the  census  department  has 
purposed  a  report  on  this  important  subject 
will  be  received  with  much  interest.  Superin- 
tendent Porter  has  just  published  a  bulletin 
summarizing  the  regular  census  report  re- 
garding the  relative  economy  of  cable,  elec- 
tric and  animal  motive  power  for  street  rail- 
ways. It  was  prepared  by  C.  H.  Cooley,  un- 
der the  supervision  of  Henry  C.  Adams,  the 
statistician  of  the  Inter-State  Commerce  com- 
mission. While  it  is  stated  that  it  is  too  early 
to  form  a  final  judgment  regarding  the  value 
of  electric  motive  power  for  this  purpose,  yet 
the  statistics  throw  considerable  light  upon  the 
matter.  The  bulletin  covers  statistics  of  fifty 
lines  of  street  railway,  ten  of  which  are  oper- 
ted  by  cable,  ten  by  electricity  and  thirty  by 
animal  power. 

The  total  cost  of  the  ten  cable  roads,  includ- 
ing equipment,  was  $26,351,416;  total  number 
of  passengers  carried,  101,995,695,  at  a  total 
cost  of  $3,286,461.  The  operating  expenses 
per  car  mile  were  14.12  cents,  and  the  opera- 
ting expenses  per  passenger  3.22  cents.  The 
length  of  all  tracks  was  143  miles. 

The  total  cost  of  the  ten  electric  roads,  in- 
cluding equipment,  was  $2,426,285;  total  track 
mileage,  67.22  miles;  total  number  of  passen- 
gers, 8,031,214,  at  a  cost  of  $326,961,  or  13.21 
cents  per  car  mile,  and  3.82  cents  per  passen- 
ger. 

The  total  cost  of  the  thirty  horse  car  lines, 
with  equipment,  was  §22,788,277,  with  552 
miles  of  track;  operating  expenses  for  the  year, 
$6,986,019,  .  with  190,434,783  passengers;  ex- 
pense per  car  mile,  1S.16  cents,  and  cost  per 
passenger  3.67  cents.  The  expense  per  car 
mile  on  cable  roads  varies  from  9.39  cents  to 
21.91  cents;  on  electric  roads  from  8. 34  cents 
to  36.04  cents;  on  animal  roads  from  9.10 
cents  to  27.02  cents. 

As  far  as  the  operating  expense  per  car  mile 
is  an  index  of  economy  in  operation,  both 
cable  and  electric  railways  are  cheaper  than 
railways  operated  by  animal  power.  It  is  no- 
ticeable, however,  that  electric  railways,  which 
have  the  least  expense  per  car  mile,  have  the 
greatest  expense  per  passengers  carried.  The 
reason  is  that  electric  railways  show  a  less 
number  of  passengers  per  car  mile  than  either 
of  the  other  classes.  "The  cable  railways  were 
built  at  a  cost  per  mile  of  street  occupied  of 
over  seven  times  as  much  as  the  electric  rail- 
ways were.  The  density  of  passenger  traffic 
is  about  six  times  as  great  upon  the  cable  as 
upon  the  electric  railways.  These  figures  cor- 
respond to  the  generally  accepted  fact  that 
cable  railways  attain  their  greatest  efficiency 
where  an  extremely  heavy  traffic  is  to  be 
handled.  The  railways  operated  by  animal 
power   hold  an  intermediate  position. 


Electricity    in  the    Production   of  Alumi- 
num.' 

Bv  Alexander  S.  Brown. 

PART  1. 

The  glamor  that  has  surrounded  this  metal  since  1856, 
when  H.  St.  Claire  Deville  first  obtained  it  in  sufficient 
quantities  to  study  its  physical  and  chemical  characteristics, 
and  the  almost  monthly  presentation  before  one  or  another 
of  our  scientific  societies  of  papers  treating  of  its  properties, 
etc.,  makes  it  a  most  difficult  subject  to  handle  with  origi- 
nality. Scientific  and  newspaper  eulogists  have  e.xpended 
a  great  deal  of  time  and  many  words  in  extolling  the  un- 
usual combination  of  useful  properties  which  it  possesses 
and  have  given  their  imaginations  full  play  in  describing 
its  future  triumphs  in  the  metallurgical  world;  but  as  yet 
little  has  been  actually  accomplished  in  the  way  of  accu- 
rately determining  the  commercial  status  and  mechanical 
value  of  this  metal  compared  to  others  more  familiar  to  us. 
While  it  must  be  confessed  that  in  certain  respects  its  merits 
seem  such  as  to  warrant  great  expectations,  those  interested 
in  its  production  and  its  commercial  success  have  experienced 
notonly  the  usual  difficulties  inseparable  from  the  intro- 
duction of  any  new  metal,  but  many  others  due  to  the  too 
great  esteem  the  public  has  been  led  to  bestow  upon  it. 
When  sufficient  knowledge  of  its  characteristics  has  been 
acquired  to  form  an  unbiased  judgment  as  to  its  true  rank 
in  the  metallurgical  world,  there  is  little  doubt  it  will  be 
found  to  be  one  of  the  most  useful  metals  ever  discovered, 
and  that  it  will  not  only  largely  displace  copper,  but  will 
make  for  itself  new  and  important  fields  of  usefulness. 

Still,  of  all  the  metals  commercially  familiar  to  us,  alum- 
inum.has  unquestionably  made  the  most  rapid  xirogress. 
The  long  and  tedious  development  of  iron,  steel,  copper, 
tin,  lead,  zinc,  etc.,  extending  over  centuries  and  centuries 
is  familiar  to  us  all.  The  fact  that  this  new  metal  (only  dis- 
covered in  1S27,  and  extracted  in  perceptible  quantities  not 
earlier  than  1854)  has  already  entered  into  commercial  com- 
petition with  the  oldest  and  most  useful  metals,  substan- 
tially at  their  own  prices,  would  alone  make  aluminum  a 
most  interesting  subject  of  study  and  speculation. 

In  the  year  1760,  or  thereabouts,  a  chemist  named  Mor- 
veau,  by  calcining  alum,  obtained  a  substance  which  he 
called  alumina.  Shortly  thereafter  Lavoisier  suggested  the 
existence  of  metallic  bases  in  the  earths  and  alkalies,  and, 
naturally,  alumina  was  immediately  suspected  of  being  a 
metallic  oxide.  Some  interesting  speculations  were  in- 
dulged in  on  this  subject,  and  this  hypothetical  metal  re- 
ceived the  name  of  aluminum. 

As  early  as  1 S07  Davy  and  others  tried  ineffectually  to 
decompose  alumina  by  various  means,  including  the  use  of 
the  electric  current.  A  chemist  named  Oerstedt  thought 
he  had  produced  the  metal  in  1S24,  but  a  German  chemist 
named  Wohler  was  the  first  to  actually  demonstrate  its  ex- 
istence. He  extracted  the  metal  in  1827  by  decomposing 
the  chloride  of  aluminum  by  means  of  metallic  potassium; 
tw  enty  years  later  he  also  reduced  it  with  metallic  sodium. 
The  hrst  commercial  product  was  exhibited  in  1854  by  H. 
St.  Claire  Deville,  a  French  chemist,  whose  researches  as 
to  its  chemical  and  physical  properties  (fully  reported  in 
the  French  journals  of  the  day)  were  so  thoroughly  ex- 
haustive that  his  writings  are  still  standard  authority  on 
the  subject.  He  used  several  methods,  the  most  success- 
ful of  which  was  reduction  by  sodium.  Patronized  by 
Napoleon  the  Third,  who  entertained  great  expectations 
concerning  the  use  of  this  metal  in  war  equipment,  Deville 
established  commercial  works  near  Paris,  which,  after 
varying  fortunes,  were  finally  permanently  located  at  Salin- 
dres,  France,  and  these  works  for  many  years  produced 
substantially  all  the  pure  aluminum  consumed  in  the  world. 
It  may  interest  you  to  know  that  up  to  1SS6  the  annual 
production  of  this  metal  was  less  than  10,000  lbs.,  of  which 
6,000  to  8,000  lbs.  were  produced  in  France.  In  1S60  it 
sold  at  over  ^90  per  pound.  In  1SS7  it  was  sold  at  I5  per 
pound  and  is  now  selling  at  $1  for  a  commercially  pure 
article — this  term  signifying  about  97  per  cent,  purity  in 
the  metal.  It  is  known  that  by  processes  now  in  operation, 
the  metal  can  be  produced  in  large  quantities  at  a  price 
which  will  put  it  on  a  par  with  copper,  bulk  for  bulk. 

Until  the  dynamo  came  into  commercial  use.  the  produc- 
tion and  development  of  aluminum  was  almost  entirely 
along  chemical  lines.  It  is  a  metal  that  possesses  remark- 
able affinity  for  oxygen  and  chlorine,  and.  so  far  as  I  know, 
only  potassium  and  sodium  are  capable  of  extracting  oxy- 
gen and  chlorine  from  it  on  a  commercial  scale.  Natu- 
rally, therefore,  the  history  of  its  progress  is  interwoven 
with  that  of  the  commercial  manufacture  of  sodium 
and  potassium  .^s  early  as  1S56.  Alfred  Monier  of 
Camden,  N.  J.,  claimed  to  have  successfully  made  sodium 
by  a  continuous  process,  as  a  preliminary  step  in  the  manu- 
facture of  aluminum,  and  later  he  exhibited  several  small 
specimens  at  the  Franklin  Institute.  This  is  undoubtedly 
the  earliest  record  of  the  production  of  aluminum  in  this 
country. 

Three  years  later,  in  iSf^g,  the  first  aluminum  works  in 
England  were  started  at  Batlersea,  near  London,  but  no 
details  concerning  them  are  obtainable.  In  1S60  other 
works  were  successfully  established  at  Newcastle-on-Tyne, 
by  Bell  Bros.,  which  were  operated  with  more  or  less  suc- 
cess until  1874.  These  gentlemen  seem  10  have  been  close 
investigators  of  the  subject,  and  have  published  important 
information  concerning  the  characteristics  of  this  metal. 
Other  spasmodic  attempts  to  establish  aluminum  works 
were  made  in  Germany  and  other  countries,  but  it  may  be 
truthfully  said  that  France,  which  created  that  industry, 
remained  its  home  until  the  development  of  the  electrical 
processes  which  have  now  superseded  all  others.  The 
most  important  effort  on  this  line  was  that  of  James  Web- 
ster, who,  in  1SS2,  re-established  the  aluminum  industry  in 
I'ngland,  forming  the  Aluminum  Crown  Metal  company  at 
Hollywood,  near  Birmingham.  The  principal  features  of 
his  patent,  which  this  company  operated,  were  the  large 
cheapening  of  the  manufacture  of  alumina  (Al-.;  O3).     He 

'Rcid  before  the  American  Institute  of  Electrical  Engineers, 
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claimed  to  obtain  a  product  containing  about  eighty-four 
per  cent,  of  alumina — a  substantial  grain  upon  other 
known  processes — and  also  to  save  half  the  cost  of  manu- 
facture by  utilizing  by-products.  In  fact  this  company  was 
for  several  years  a  successful  competitor  in  the  English 
markets  to  the  French  works  at  Salindres,  though  its  out- 
put was  vertf  limited. 

About  1SS6,  a  young  Philadelphian,  H.  Y.  Castner, 
invented  and  secured  a  number  of  patents  to  cover  an  im- 
proved and  economical  method  of  making  sodium,  which 
he  claimed  reduced  its  cost  to  twenty-five  cents  per  pound. 
This  invention  he  took  abroad,  and  in  1SS7  the  Aluminum 
Crown  Metal  company  wis  re-organized  under  the  nime  of 
tfce  Aluminum  company,  limited,  and  extensive   works  for 


Pittsburg  Reduction  Company,  of  Pittsburg,  Pa.,  which 
has  had  its  metal  on  the  market  since  March,  1889.  The 
plant  has  a  daily  capacity  for  producing  about  300  pounds 
of  metal,  the  selling  price  of  which  was  $2.  per  pound 
until  the  early  part  of  March  last,  when  it  was  reduced 
to  ^r.  per  pound  for  commercially  pure  aluminum  of 
a  guaranteed  purity  of  ninety-seven  per  cent.  The  reduc- 
tion in  price,  considered  in  conjunction  with  the  limited 
amount  of  pure  metal  produced  would  appear  to  confirm 
the  generally  received  impression  that  while  the  pure  metal 
is  specially  adapted  to  the  manufacture  of  articles  of  art 
and  ornament,  it  is  not  displacing  tin,  platinum,  silver, 
etc.,  to  anything  like  the  extent  its  admirers  have  supposed 
it   would.      The  fact  is,  a'uminum    as  a  pure    metal    is  not 


.\km.-\ture:  "F  oerlikox  dynamo. 


the  manufacture  of  sodium,  primarily,  and  of  aluminum, 
secondarily,  were  erected  at  Oldbary,  neir  Birminghim. 
They  were  completed  in  July,  iSSS.  and  were  alleged  to 
have  a  very  large  capacity  for  producing  aluminum.  The 
reduction  of  aluminum  at  these  works  was  conducfed  strictly 
on  the  lines  of  Deville's  process —Castner's  improvements 
being  solely  in  the  cheapening  of  sodium — and  came  to  be 
known  as  the  DevilleCastner  process.  Considerable 
quantities  of  metal  were  produced  at  these  works,  and 
most  of  it  was  of  exceptional  purity.  As  long  as  alumi- 
num ruled  above  $3.  a  pound,  they  were  commercially 
successful;  but  inasmuch  as  it  takes  nearly  three  pounds  of 
sodium  to  make  one  of  aluminum,  and  the  various  other 
steps  in  the  reduction  are  rather  expensive,  this  process 
has  not  been  able  to  compete  commercially  wit^  the  less 
costly  electrical  processes,  and  the  Oldbury  works  are  now 
devoted  exclusively  to  the  manufacture  of  metallic  sodium 
which  finds  profitable  markets  in  Germany  and  elsewhere, 
being  largely  used  in  the  chemical  manufacture  of  anti- 
pyrine. 

During  the  development  of  the  various  sodium  processes 
to  which  I  have  above  referred  the  possibility  of  utiliz- 
ing electricity  was  not  neglected.  Among  the  earliest  pat- 
entees in  this  field  were  Camille  A.  Faure  in  1880-4,  ^^d 
R.  Gratzel  in  18S3.  Other  inventors  before  those  dates 
realized  the  value  of  electricity  in  smelting  and  other  elec- 
tro chemical  processes,  but  they  were  the  first  to  give  prac- 
tical direction  to  theoretical  speculation.  Nothing  has 
recently  been  heard  of  Faure's  process,  but  that  patented 
by  Gratzel  in  Germany,  in  1S83.  was  practically  utilized 
by  a  firm  at  Hemelingen.  near  liremen,  called  the  Alumi- 
num and  Magnesium  Fabrik.  The  Gratzel  process  con- 
si-ted,  substantially,  in  electrolyzing  a  bath  of  fused  chlo- 
ride or  fluoride  of  aluminum  by  means  of  anodes  composed 
of  a  mixture  of  carbon  and  alumina,  the  current  being  fur- 
nished by  a  dynamo,  but  for  some  reason  it  was  abandoned 
by  the  company  in  1887  for  another  process,  the  nature  of 
which  has  been  kept  a  profound  secret. 

Between  1883  and  iS-iOa  number  of  inventors  secured 
patents  for  electrical  processes,  but  I  need  only  mention 
those  which,  in  the  struggle  for  the  sun'ival  of  the  fittest, 
have  come  into  commercial   prominence. 

On  April  2,  1889.  Charles  M.  Hall,  of  Oberlin,  Ohio, 
secured  patents  for  a  process  of  reducing  pure  aluminum. 
In  this  process  alumina  is  dissolved  in  a  fluid  bath  com 
posed  of  aluminum  fluoride  and  potassium  fluoride,  with, 
perhaps,  an  addition  of  lithium  fluoride,  this  bath  then 
being  electrolyzcd  by  means  of  an  electric  current  conveyed 
to  a  carbon-lined  furnace  through  an  anode  of  some  non- 
carbonaceous  raatarial.  In  electrolyzing  tins  bath,  the 
containing  vessel  is  made  to  serve  the  purpose  of  the 
negative  electrode.  In  another  patent  .Mr.  Idall  claims 
the  use  of  a  bath  composed  of  alumina  dissolved  in  com- 
pound fluorides  of  aluminum  with  alkaline  earthy  metals, 
and  in  still  another  patent,  the  use  of  a  bath  composed  of 
alumina  dissolved  in  the  fluorides  of  aluminum,  calcium 
and  sodium;  these  materials  being  obtained  by  melting 
together  aluminum  fluoride,  fluorspar  and  kyrolitc.  With 
this  latter  bath  a  carbon  anode  can  be  used  without  the 
bath  being  affected  by  its  disintegration. 

The    Hall  group  of   patents    is   now  controlled  by  the 


destined  largely  to  supplant  other  metals  in  the  arts  and 
manufactures;  ic  is  to  its  alloys  that  we  must  look  to  re- 
deem the  iiiflated  reputation  of  the  pure  metal.  The  true 
value  and  use  of  aluminum  seems  to  have  been  forecast  by 
Deville,  who  predicted  for  it  an  intermediate  position  be 
tween  the  precious  and  baser  metals,  in  which  relation  to 
manufacturers  he  said  it  was  destined  to  fill  a  long-felt 
and  imporant  want.  He  doubtless  referred  to  the  pure 
metal,  but,  curiously  enough,  his  prediction  applies  with 
greater  force  to  its  alloys,  which  have  been  demonstrated 
t)y  actual  u';e  and   thorough   tests  to  possess  p^iysical  and 


minutely  described  that  they  are  doubtless  familiar  to  all 
of  you,  and  a  recapitulation  of  its  details  in  this  paper 
would  be  superfluous.  As  defined  in  numerous  papers  and 
publications  emanating  from,  or  inspired  by,  the  inventors, 
the  process  may  be  described  as  the  reduction  of  metals  bv 
smelting  their  ores  with  heat  produced  by  the  passage  of 
an  electric  current  through  broken  resistance  material — 
that  is,  in  the  presence  of  an  incandescent  material  (car- 
bon being  generally  preferred).  Stress  is  laid  on  the 
alleged  fact  ihat  the  reduction  is  purely  and  solely  a  smelt- 
ing operation,  due  to  a  heat  far  greater  than  can  be  ob- 
tained by  any  agency  other  than  the  electric  current.  The 
electrical  (chemical)  effect  of  the  current  is  distinctly  dis- 
claimed in  their  patents  and  publications.  Perhaps  I  may 
not  unprofitably  consume  a  moiety  of  your  time  by  ex- 
p'aining  that  the  furnaces  used  at  the  company's  exten- 
sive works  at  Lockport  are  rectangular  and  oblong  in 
shape,  comparatively  shallow,  and  are  composed  exteriorly 
of  walls  of  lira  brick  or  metal,  lined  with  pulverized 
charcoal  or  other  form  of  carbon  or  similar  material,  of 
electrical  conductivity  inferior  to  the  ore  to  be  smelted; 
this  material  being  generally  previously  sa'ua'ed  with 
lime  water  to  increase  its  resistance  to  heat.  At  each  end 
of  these  furnaces  are  inserted  rods  of  carbon  which,  pass- 
ing through  the  wails  and  linings,  are  brought  very  nearly 
into  contact  within  the  body  of  the  furnace,  and.  being 
connected  to  suitable  wires  or  cables  coupled  to  the  dynamo, 
constitute  the  positive  and  negative  electrodes.  The 
charge  consists,  ordinarily,  of  a  mixture  (indifferent  pro- 
portions) of  an  electrically  resisting  material— such  as 
electric  light  carbon— and  the  ore  to  be  reduced,  though 
(in  cases  where  the  ore  itself  has  sufficient  electric  resist- 
ance) the  carbon  is  sometimes  dispensed  with.  The 
charge  fills  the  furnace  and  presses  against  the  sides  and 
ends  of  the  electrodes,  which  project  into  the  furnace. 
When  a  current  of  electricity  is  passed, the  electrodes  are  so 
adjusted  as  to  form  an  arc,  and  the  current  then  flows 
from  the  sides  and  ends  of  the  electrodes  through  the 
broken  resistance  material,  which,  of  course,  becomes  in- 
candescent, and  the  intense  heat  developed  by  this  incan- 
descence reduces  the  ore;  the  metal  flowing  to  the  bottom  of 
the  crucible  and  being  subsequently  tapped  or  dipped  out 
when  the  charge  is  consumed.  The  gases  liberated  in 
the  operation  pass  out  through  openings  in  the  fire- 
brick cover  of  the  furnace  From  the  character  of  the 
apparatus  and  manufacture  or  operation  described,  it 
will  be  obvious  to  you  that  the  reduction  of  the  meial  is 
(as  claimed  by  the  Cowles  company)  accomplished  by 
means  of  heat  generated  by  the  passage  of  an  electric  cur- 
rent through  a  mass  of  high  resistance  material,  and 
that  if  the  chemical  effect  of  the  current  assists  the  reduc- 
tion at  all.  such  utilizition  is  entirely  accidental  and 
unsought  Neither  aluminum  nor  any  other  metal  is 
produced  on  a  commercial  scale  by  this  process  aj  pure 
metal. 

The  principal  rival  to  the  Cowles  process  for  producing 
aluminum  alloys  'S  the  HerouU  process,  which  reduces 
aluminum  and  other  metaU  from  their  refractory  ores  in 
the  presence  of  another  alloying  metal  and  is  contra- 
distinguished from  the  Cowles  process  mainly  by  the  fact 
that  it  operates  exclusively — or  at  least  almost  entirely — 
by  utirzing  the  chemical  or  electrolyzing  action  of  the 
current.  This  process  is  the  invention  of  a  young  French 
electrical  engineer  named  Paul  L.  T.  Heroult,  whose 
afiilialions  with  the  firm   of  Messrs.  llenrv  Merle  &  Co., 
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chemical  properties  that  place  them  above  all  other  alloys 
of  copper,  iron,  and  in  some  instances  even  of  steel. 

The  electric  smelting  process  of  the  Messrs.  Cowles  of 
Cleveland,  Ohio,  was  the  first  to  secure  a  commercial  foot- 
ing in  this  country.  These  gentlemen  have  taken  out  a 
scries  of  patents  covering  their  process  and  they  have  ex- 
hibited very  commendable  energy  and  perseverance  in 
establishing  a  market  for  their  products.  Roth  the  process 
itself  and   apparatus    used   have  been   so   frequently  and 


owning  and  operating  the  Devillc  Aluxinum  woiks  at 
Salindres.  and  his  subsequent  studies  at  the  Polytechnic 
Schools  at  Paris  and  Switzerland,  first  directed  his  atten- 
tion to  the  electrical  reduction  of  aluminum.  In  1886-7 
he  secured  French,  English  and  other  F.uropean  patents, 
covering  several  processes  for  the  extraction  of  aluminimi, 
silicon,  boron,  etc.,  from  their  ores,  both  as  pure  metals 
and  in  the  form  of  alloys.  On  August  14,  1888,  he 
secured  a  United  States  patent,  No.  387.87(1,  for  the  pro- 
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cess  of  preparing  aluminum  bronzes  and  their  alloys,  and 
it  is  understood  has  pending  in  the  patent  Office  a  series 
of  applications  covering  other  parts  and  features  of  his 
inventions.  Though  the  Heroult  processes  have  been  very 
little  discussed  or  even  described  in  print,  and  are  there- 
fore almost  wholly  unknown  to  the  public,  their  commer- 
cial success  abroad  has  been  far  greater  than  has  attended 
any  other  aluminum  process,  and  while  those  owning  the 
American  patents  seem  as  yet  to  have  done  little  in  the 
way  of  exploiting  them,  the  success  of  a  small  plant  put 
into  operation  at  Boonton.  N.  J-,  for  private  demotistra- 
tion  purposes,  in  April,  1S90,  has  been  such  as  to  give  it 
rank  among  the  prominent  aluminum  processed  in  this 
country.  Having  exceptional  facilities  for  studying  the 
workings  of  this  plant  during  the  past  four  months,  I 
might  be  pardoned — especially  as  so  little  is  publicly 
known  of  it — for  describing  it  at  length,  but  as  I  particu- 
larly desire  in  this  paper  to  direct  your  attention  to  the 
electrical  apparatus  used  at  Boonton,  by  way  of  illus- 
trating the  great  power  and  value  of  the  electric  current  in 
metallurgical  operations,  it  will  suffice  here  to  say  that  the 
patents  of  this  youngengineer,  having  first  been  acquired 
by  Swiss  capitalists,  were  afterward  bought  by  the  cele- 
brated syndicate  which,  under  the  name  of  the  Allege- 
meinen  Electricitats  Gesellschaft  of  Berlin, substantially  con- 
trols the  entire  electrical  field  in  Germany.  This  syndicate, 
after  carefully  examining  all  other  processes  then  known, 
invested  ten  millions  of  francs  in  the  Heroult  process  and 
is  operating  very  extensive  works,  which  obtain  their 
power  from  the  falls  of  the  Rhine,  at  Schaffhausen.  There 
they  produce  not  only  pure  aluminum  and  all  its  alloys,  but 
also  alloys  of  silicon  and  other  metals.  Those  works  are 
supplied  partly  with  dynamos  of  the  type  1  wish  especially 
to  describe  to  you,  and  partly  with  dynamos  of  600  elec- 
trical horse  power,  a  complete  description  of  which  I 
regret  I  am  no  .  able  to  place  before  you  at  this  time,  as 
it  would  interest  you.  These  machines  weighing  over 
fifty  tons  each,  revolve  horizontally;  they  have  24  pole 
pieces  with  collectors  over  12  feet  in  diameter,  and  were 
especially  designed  for  economical  work. 

To  give  you  a  comprehensive  idea  of  the  method  em- 
ployed by  Mr.  Heroult  in  manufacturing  aluminum  and 
its  alloys — and  so  far  as  electrical  apparatus  is  concerned, 
there  is  little  difference  between  his  and  the  Cowles 
process — it  will  be  best  to  describe  the  electrical  plant  and 
crucible  separately. 

In  the  electrical  apparatus  the  most  important  feature, 
of  course,  is  the  dynamo  which  generates  the  current. 
This  machine  was  designed  by  C.  E.  L.  Brown  of  the 
Oerlikon  Works.  Zurich,  specially  for  electro-metallurgical 
work,  and  is  the  only  one  of  its  kind  in  America.  It 
weighs,  complete,  over  ig  tons,  and  when  driven  at 
220  revolutions  generates  a  current  of  35  volts  and 
3,500  amperes.  The  general  appearance  and  design  of  the 
machine  is  very  well  shown  in  theaccompanying  illustration 
Fig.  I.  It  is,  as  you  will  observe,  a  six  pole  machine, have 
ing  an  armature  of  the  Gramme  ring  type,  and  the  current 
is  taken  off  commutators  at  either  end  by  72  brushes.  The 
armature  is  3g  inches  in  diameter,  and  the  shaft  (including 
its  clutch),  is  II  feet  7  inches  long.  The  commutators  are 
each  19  inches  in  diameter  and  20  inches  long,  each  com- 
mutator containing  60  segments  weighing  13  pounds  apiece, 
or  a  total  of  7S0  pounds  for  the  segments  for  one  commuta- 
tor alone.  The  core  of  the  armature  consists  of  a  very 
large  number  of  sheet  iron  discs  clamped  together  in  a 
frame  of  aluminum  bronze.  About  3-8  of  an  inch  from  the 
outside  edge  of  the  core  120  holes  pass  from  one  end  to 
the  other,  through  each  of  which  passes  a  copper  wire  J2 
inch  in  diameter.  These  wires,  which  of  course  aie 
thoroughly  insulated  from  the  core,  form  part  of  the  wind- 
ing. The  remainder  of  the  winding  is  composed  of  cop- 
per bars  1-4  of  an  inch  thick,  31  inches  long  and  2  1-4 
inches  wide.  The  shape  of  these  bars  and  the  interior  ap- 
pearance of  the  armature  can  readily  be  seen  in  the  illus- 
tration. Fig.  2.  This  photograph  was  taken  about  six 
months  ago  while  the  armature  was  beiug  repaired  in  con- 
sequence of  an  accident.  Though  as  previously  mentioned, 
the  wo-ks  at  the  Rhine  Falls  are  in  part  equipped  with 
much  larger  dynamos  of  600  electrical  horse  power,  it  has 
been  found  that  they  do  not  give  nearly  as  economic  re- 
sults as  the  other  dynamos  of  the  kind  I  have  attempted  to 
describe.  This  latter  type  is  also  in  universal  use  at  Mr. 
Ileroult's  own  works  at  Froges,  France.  At  the  time  a 
friend  visited  the  Schaffbausen  works  last  summer  one  of 
these  150  horse  power  machines  had  been  running  without 
a  moment's  intermission  five  months,  and  another  nearly 
four  months.  Though  rated  at  150  horse  power  by  the 
Swiss  makers,  the  same  machine  in  this  country  would  be 
rated  at  over  2oohorse  power,  and  would  be  driven  at 
much  greater  velocity.  In  actual  work  they  are  frequently 
run  up  to  300  revolutions,  and  though  it  sometimes  hap- 
pens in  practical  operations  that  heavy  short  circuits  occur, 
there  is  hardly  any  perceptible  sparking  at  the  brushes, 
even  when  the  current  rises  to  8,000  or  more  amperes.  The 
indicator  attached  to  two  of  these  machines  (coupled  in 
series)  at  the  Rhine  Falls  has  frequently  recorded  25,000 
amperes  witrhout  any  evidence  of  short-circuiting  ap- 
pearing at  the  brushes. 

(Ttf  hi-  Conttuiir./.) 


The  Incandescent  Lamp. 

An  interesting  discussion  followed  the  reading  of  the 
paper  on  The  Incandescent  lamp,  by  Thomas  G.  Grier,  be- 
fore the  Chicago  lOicctric  club  April  20th.  The  paper  was 
presented  in  the  Wkstekn  Ei.ectrician  April  25th.  Fol- 
lowing is  a  stenographic  report  of  the  discussion; 

PmisiiH'.NT  Sunny:  I  think  there  is  a  great  deal  of 
truth  in  the  statements  that  Mr.  (irier  has  made  that  it  is 
the  cost  of  lamp  renewals  that  worries  the  station  mana- 
ger, and  not  the  loss  of  energy  in  other  directions. 

F.  B.  Baut:  I  cannot  see  but  that  the  principles  stated 
by  Mr.  Grier  are  perfectly  correct.  Of  course  it  is  clear 
that  the  more  expensive  one  watt  delivered  at  the  lamp, 
thp  more  efficient  ],\\^i  lamp  should  be  in  order  to  use  less 


energy,  hence  less  fuel  and  less  power.  We  can  find  a 
formula  (similar  to  Sir  William  Thomson's)  which  will 
give  us  the  proper  ratio  between  the  efficiency  of  the  lamp 
and  its  life  on  one  side,  and  the  cost  of  the  current  or  cost 
of  watt  delivered  at  the  lamp  on  the  other  side  of  the  equa- 
tion. The  cost  of  electrical  energy,  however,  will  depend 
on  a  good  many  circumstances.  When  I  speak  of  the 
cost  of  the  current  or  cost  of  electrical  energy  delivered  at 
the  lamp  it  does  not  mean  only  fuel  and  the  actual  operat- 
ing expenses;  it  means  a  great  many  things  besides.  It 
means,  for  instance,  interest  on  the  money  invested,  de- 
preciation, and  good  management  or  bad  management,  as 
the  case  may  be.  Take,  (or  instance,  a  central  station  in 
the  city  of  Chicago,  where  theie  has  been  a  great  outlay 
for  copper  conductors  and  conduits,  the  cost  of  electrical 
energy  delivered  at  the  lamps  will  naturally  be  higher  than 
in  a  small  central  station  where  fuel  is  cheap  and 
where  they  have  overhead  conductors  whose  erection  costs 
very  little  money.  Therefore,  if  a  lamp  of  a  certain  effi- 
ciency will  give  economical  results  in  Chicago  it  may  not  in 
a  small  central  station  which  is  run  under  different  condi- 
tions. As  a  general  rule  I  think  it  is  true  that  in  large 
cities  having  an  underground  system,  where  the  whole 
running  expenses  are  great  and  where  the  interest  on  the 
money  invested  is  enormous,  that  it  will  pay  to  use  a  high 
efficiency  lamp,  while,  on  the  other  hand.in  smaller  stations, 
where  the  conditions  are  reversed,  it  will  pay  better  to  em- 
ploy a  lamp  which  is  less  efficient  but  lives  longer.  There- 
fore, the  examples  shown  by  Mr.  Grier,  while  perfectly 
correct  under  certain  conditions,  must  not  be  considered 
final,  and  one  must  not  think  that  lamps  of  long  life  may 
not  be  most  economical  under  certain  conditions.  What 
we  should  learn  from  this  paper  is  to  find  out  the  conditions 
of  each  individual  plant  and  then  calculate  to  a  dot  what 
the  efficiency  of  the  lamp  should  be,  to  give  the  most  eco- 
nomical results.  I  believe  that  this  question  has  not  been 
given  the  attention  that  it  deserves,  although  £  believe  that 
if  you  examine  the  lamps  used  in  central  stations  now,  you 
will  find  that  in  large  cities,  in  stations  similar  to  our  Edi- 
son station  here,  high  efficiency  lamps  will  be  used,  while, 
on  the  other  hand,  a  station  using,  for  instance,  the  alter- 
nating transformer  system  or  other  small  central  stations 
out  in  the  country,  where  construction  is  cheap  and  operat- 
ing expenses  comparatively  low,  the  long  lived  lamp  will 
be  mainly  used.  Although  capitalists  may  not  be  elec- 
tricians and  may  not  figure  out  th's  thing  according  to 
formulix;,  they  can  calculate  it  pretty  closely,  and  they 
have  a  certain  instinct  which  guides  them  to  the  proper  so- 
lution of  the  problem.  I  believe  that  if  all  the  plants  are 
examined  to-day  on  th°  basis  of  this  formula  we  will  find 
that  we  are  not  so  far  off  after  all,  although  in  certain  cases 
we  may  find  something  different. 

Chas.  Wirt:  The  National  Electric  Light  associa- 
tion at  its  last  meeting  was  careless  enough  to  adopt  a  re- 
port recommending  an  elticiency  of  incandescent  lamps  of 
somewhere  about  three  and  one  half  watts  to  the  candle. 
It  impressed  me  as  being  about  as  sensible  as  though 
the  Engineers'  association  had  adopted  a  report  recom- 
mending a  fixed  boiler  pressure  under  all  circum- 
stances. I  believe  we  have  as  wide  a  variation  in  incan- 
descent lighting  as  you  will  find  in  steam  work,  for  there 
is  about  as  wide  a  range  of  efficiency  in  lamps  as  in  boiler 
pressure.  Mr.  Grier  mentioned  John  W.  Howell's  paper 
on  incandescent  lighting.  I  do  not  think  that  paper  has 
received  the  attention  that  it  is  entitled  to.  I  must  disa- 
gree with  Mr.  Grier  in  his  statement  that  the  subject  of 
lamp  efficiency  has  been  neglected.  It  has  been  written 
on  ever  since  the  early  days  of  incandescent  lighting.  It 
has  been  given  a  great  deal  of  attention  by  people  best 
fitted  to  analyze  the  subject  It  seems  to  me  that  Mr. 
Howell's  paper  is  classic  and  ought  to  be  the  primer  of 
the  central  station  manager.  It  is  perhaps  too  m".ch  to 
expect  that  isolated  engineers  will  go  to  the  trouble  of  in- 
forming themselves  on  that  subject.  Mr.  Howell's  paper, 
I  have  no  doubt  you  remember,does  not  contain  any  higher 
mathematics;  he  uses  simple  arithmetic.  Ttiere  is  no  for- 
mul.t  in  it.  It  proves  that  you  cannot  begin  with  a  basis 
of  efficiency  for  incandescent  lamps  e.vcept  an  efficiency 
which  gives  15  or  16  per  cent,  of  the  total  cost  of  the  light 
in  the  cost  of  the  lamp.  The  method  of  the  paper  is  un- 
doubtedly correct.  1  here  are  one  or  two  factors  which 
can  be  introduced.  One  factor  is  the  cost  of  replacing  the 
lamp.  That  is  a  thing  which  has  got  to  be  considered. 
Your  lamp  has  got  to  be  replaced,  and  you  may  as  well  fix 
a  certain  amount  for  that.  The  other  factor  which  should 
have  been  included,  and  which  Mr.tlowell  die  not  include, 
and  which  has  generally  been  omitted  from  al  this  discus- 
sion, is  the  depreciation  of  candle  power  of  the  imp.  We 
always  know  the  candle  power  of  a  lamp  when  e  buy  it — 
at  least,  the  maker  is  willing  to  tell  us  what  it  is — but 
nothing  is  said  about  the  average.  Perhaps  tht  best  tests 
ever  made  of  the  incandescent  lamp  were  those  lately  pub- 
lished by  Prof.  Nichols,  which  we  have  all  read  and  studied. 
It  is  very  nice  to  start  with  a  lamp  giving  16  candles  at  3 
watts,  and  theti  congratulate  yourself  that  you  are  going 
to  run  your  lamps  at  16  candles.  You  run  them  a  few  days 
or  weeks  and  you  see  they  are  getting  a  little  dim  and  you 
don't  think  much  about  it;  but  if  you  put  your  instruments 
on  you  will  find  that  you  are  running  your  lamps  (we  or 
six  watts  per  candle.  1  have  not  tried  to  analyze  the  sub- 
ject, but  I  believe  it  will  be  correct  according  to  Mr. 
Howell's  method  if  the  average  candle  power  is  taken  in- 
stead of  the  initial.  In  that  case  we  could  figure  out  our 
light,  and  make  the  cost  of  our  lamp  16  per  cent.,  and  we 
would  be  quite  well  satisfied  that  we  were  running  as  near 
the  most  economical  commercial  figure  as  we  could  get. 

Mr.  Dow:  I  do  not  want  to  libel  any  electric  light 
company,  so  what  I  am  going  to  say  will  apply  to  gas  com- 
panies only, and  if  it  fits  the  electricians  they  can  take  it  up. 
As  the  story  goes  in  Chicago,  when  the  dividends  get  light 
and  business  is  poor  the  gas  company  puts  on  the  pressure 
at  llie  works  and  we  get  more  gas  pumped  through  our 
burners  and  we  don't  get  the  light,  but  we  pay  for  it  all  the 
same.  Mr.  Grier  has,  I  think,  purposely  left  out  of  his 
problem  the  question  of  who  pays  for  the  lamps.  If  the 
consumer  pays  for  the  lamps,  .while  the  central    tation  has 


to  pay  the  cost  of  furnishing  the  current,  there  is  a  divided 
interest.  If  the  central  station  pays  for  the  renewals,  then 
it  is  a  matter  for  the  central  station  man  alone  to  settle. 
But  it  is  the  universal  practice,  almost,  that  the  consumer 
shall  pay  for  lamp  renewals.  If  there  is  anything  that  will 
make  the  consumer  kick  most  vigorously,  it  is  having  to 
renew  his  lamps.  And  it  does  not  matter  about  the  cost 
of  the  lamp;  he  kicks  just  as  much  over  a  45  cent  lamp  as 
he  used  to  over  one  costing  So  cents.  But  the  charge  that 
I  make  against  the  gas  company  comes  in  upon  'he  electric 
company  once  in  a  while  in  this  way:  Is  it  really  to  the 
interest  of  the  central  station  wtDere  the  consumer  pays 
for  the  lamps  and  where  he  buys  his  current  by  the  meter 
to  put  in  either  an  efficient  or  long  lived  lamp?  If  the 
lamp  is  of  comparatively  low  tfficiency,  4  or  5  watts  per 
candle  power,  and  the  meter  reads  per  watt  hour,  it  seems 
to  me  that  the  central  station  owner's  inteiest,  on  the  face 
of  the  returns,  is  to  put  in  just  about  as  low  efficiency  lamps 
as  he  can  I  think  some  of  them  go  on  that  basis  and  put 
in  a  lamp  that  will  use  just  as  much  current  as  the  con- 
sumer will  pay  for.  It  is  good  business,  perhaps.  That 
is  some  hing  that  I  am  not  prepared  to  discuss  now.  But 
I  think  Mr.  Grier's  paper  reaches  us  as  a  plea  for  better 
construction;  as  a  plea  for  more  equal  distribution  of 
pressure.  Now,  I  do  not  know  in  all  my  experience  a  cen- 
tral station  where  the  theoretical  condition  of  constant 
potential  is  anything  like  observed.  I  have  experimented 
with  lamps  to  ascertain  what  variation  of  potential  would 
have  a  serious  effect  upon  the  life  of  the  lamp,  and  I  find 
that  a  variation  of  3  per  cent,  above  normal  shortens  the 
life;  it  increases  the  efficiency  for  the  time  being,  but  kills 
the  lamp  very  quickly.  I  find  in  many  stations,  by  care- 
ful tests  under  condition  of  full  load,  which  ought  to  be 
the  condition  of  most  perfect  balance,  a  variation  of  from  3 
per  cent,  above  to  3  per  cent,  below.  If  I  do  not  find  a 
total  variation  of  more  than  6  per  cent.  I  think  we  are  doing 
very  well.  In  alternating  current  stations,  especially  sta- 
tions which  use  a  50  volt  lamp.  I  find  even  greater  varia- 
tions than  that  It  is  not  surprising  to  find  in  secondary 
wiring  under  condition  of  full  load  a  variation  of  three  to 
four  volts — I  said  volts,  not  per  cent  — it  means  six  to 
eight  per  cent.,  and  to  see  it  compensated  for,  where  there 
is  complaint,  at  the  most  distant  lamps  by  using  a  lamp  of 
low  voltage.  In  isolated  plants  a  guaranty  from  the  con- 
tractor of  2  per  cent  maximum  variation  under  full  load  is 
very  frequently  given  and  just  as  frequently  lived  up  to. 
In  isolated  plants  that  may  be  done,  but  in  central  station 
work  tbe  conditions  are  just  the  opposite.  I  think  those 
of  us  who  are  putting  up  stations  ought  to  study  our  dis- 
tributioh  and  do  it  systematically;  study  it  at  full  load  and 
at  short  load  also,  and  see  that  we  do  really  maintain  con- 
ditions which  are  conducive  to  long  life,  and  to  the  eco- 
nomical operation  of  our  incandescent  lamps. 

Mr.  Terry:  I  will  say  that  we  are  bothered  a  great 
deal  to  know  what  lamp  to  furnish.  One  customer  orders 
a  lamp  and  complains  of  its  short  life,  another  one,  because 
there  is  not  efficiency  enough,  and  we  find  that  in  most 
cases  the  trouble  is  with  the  voltmeter.  A  large  number 
of  the  indicators  in  the  stations  are  not  accurate,  and  we 
have  known  of  cases  where  there  has  been  a  change  of 
from  5  to  10  per  cent,  in  the  voltage,  which  in  the  life  of 
the  lamp  is  very  material.  Mr.  Grier  gives  us  in  his  table 
B,  footing  up  the  thousand  hours,  the  cost  of  the  current  to 
the  lamp,  ^13  55.  Now  that  simply  shows  the  cost  of  the 
lamp  compared  with  the  current,  the  great  importance  of 
the  right  lamp,  and  the  right  lamp  in  efiiciency  compared 
with  the  cost.  The  footing  there  shows  that  for  the  first 
500  hoursit  is$6.i7,  and  forthe  last  500  hours  I6.7S;  The 
consumers  would  save  by  throwing  his  lamp  away  at  the 
end  of  500  hours,  but  of  course  there  is  a  difference  in  theory 
and  the  practice.  The  desires  of  the  buyers,  and  the 
different  conditions  of  power  which  have  been  mentioned 
here,  change  the  results  greatly.  We  have  been  asked  a 
greatm  any  times  about  efficiency,  but  I  have  never  heard 
any  one  ask  about  average  efficiency  nor  have  I  ever  seen 
any  tables  giving  the  average  efficiency  of  incandescent 
lamps.  It  isgenerally  the  efficiency  at  the  start.  The  lamp 
manufacturers  can  easily  make  a  lamp  of  almost  any 
efficiency  they  wish  to.  Of  coursea  very  efficient  lamp  falls 
in  candle  power  at  the  start  more  rapidly,  and  it  can  be 
made  so  efficient  that  it  is  practically  worthless  after  a 
hundred  hours  or  less,  while  another  lamp  of  less  efficiency 
will  maintain  its  candle  power  during  its 
whole     run. 

Prof.  Badt:  We  must  bear  in  mind  one  thing,  that 
tests  made  with  a  certain  number  of  lamps  turned  out  by  a 
lamp  factory  probably  for  thai  test,  not  picked  out  indis- 
criminately, will  not  give  us  the  average  value  of  the  lamp, 
to  commence  with  I  know  it  has  happened  withji  com- 
pany that  I  used  to  be  connected  with,  that  it  would  m.ike 
a  batch  of  lamps  of  maybe  forty  or  fifty  thousand,  that 
would  have  certain  properties,  and  the  next  batch  they 
made  would  have  very  different  properties  as  to  efiiciency 
and  life.  Unless  you  test  a  great  many  thousand  lamps 
you  cannot  really  get  the  average,  because  they  will  vary 
largely.  You  will  see  one  lamp  burning  brightly  for  weeks, 
and  apparently  under  the  same  conditions  another  will  get 
dim  in  a  few  hours  after  it  is  put  in.  The  test  must  em- 
brace a  large  number  of  lamps  and  a  great  many  makes  of 
lamps.  And  next,  what  may  be  true  of  one  make  of  lamps 
may  not  be  true  of  another.  It  is  hard  to  get  at  the  aver- 
age results  and  say  what  is  the  best  under  certain  condi- 
tions. As  valuable  as  these  considerations  may  be  they 
are  absolutely  useless  for  direct  practical  application,  for 
the  simple  reason  that  we  do  not  know  the  conditions. 
These  tables  are  based  on  certain  conditions  which  were 
assumed;  they  may  or  they  may  not  exist.  As  long  as  we 
cannot  determine  the  conditions  exactly  we  should  not  ad- 
vise people  to  calculate  on  this  basis,  as  it  may  mislead 
them.  I  still  think  that  under  a  good  many  conditions  the 
use  of  a  long-lived  lamp  is  economical.  There  is  nothing 
in  the  formula-  or  in  the  tables  that  contradicts  this  state- 
ment. For  instance,  a  water  power  producer  may  use  the 
long-lived  lamp,  which  will  be  the  cheapest  forhini  in  the 
long  run.  I  believe  there  are  only  a  few  stations  in  this 
country  J:o-day  wh(;rg  there  has  been  a  ^reaf.  outlay  for  the 
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central  station  plant  for  large  copper  conductors,  and 
where  the  running  expenses  are  high,  where  a  high  effici- 
ency lamp  will  be  the  cheapest  in  the  long  run.  As  Mr. 
Grier  say,  his  tables  are  derived  from  English  experiments 
made  with  a  few  hundred  lamps.  I  do  not  know  of  any 
experiments  on  which  we  could  base  tables  which  would  be 
of  practical  value. 

Mr.  Wirt:  Mr.  Grier  says  he  is  not  quite  sure  whether 
Mr.  Howell's  fifteen  per  cent,  is  right  or  not.  I  am  sure 
that  his  method  is  right  if  you  put  in  those  one  or  two 
factors,  and  if  you  follow  it  out  you  wiU  come  as  near  the 
right  thing  as  circumstances  will  permit.  I  am  familiar 
with  the  inside  figures  of  quite  a  number  of  large  successful 
central  stations.  I  think  that  their  proportion  of  total 
lamp  cost  is  about  fifteen  per  cent. ;  it  may  be  twelve,  or  it 
may  be  eighteen;  between  ten  and  twenty. 

There  has  been  a  little  reference  mide  to  the  meter  charge 
that  I  cannot  help  referring  to,  that  is  the  charge  by  watt 
hours.  Central  stations  have  watt  meters,  but  I  never 
heard  of  a  station  charging  watt  hours  I  think  the  com- 
mon practice  is  to  charge  by  lamp  hours.  But  in  any  case 
it  is  certainly  to  the  profit  of  the  station  to  use  as  economi- 
cal a  lamp  as  they  can.  Central  stations  are  going  to  get 
all  the  money  they  can  out  of  tbe  district,  and  they  have 
got  to  make  their  own  calculation  and  decide  upon  their 
own  lamp  efficiency,  and  put  in  their  machinery  accord- 
ingly. It  was  my  duty  on  a  certain  occasion  to  spend  the 
better  part  of  the  year  in  trying  to  remove  an  error  that 
existed  in  a  commercial  meter,  and  in  speaking  of  tbe  work 
t3  a  very  practical,  hard-headed  electrician  he  said,  "If  your 
meter  is  equitable  il  is  all  right;  if  it  treats  Smiih  the  same 
as  it  does  Jones.  The  electric  light  company  is  going  to 
get  a'l  the  money  there  is,  no  matter  whether  the  meter 
reads  high  or  low."  I  think  that  is  a  practical  suggestion, 
and  should  be  kept  in  mind  very  often  in  making  our  cal- 
culations. 

L.  A.  Ferguson:  Prof.  Badt,  I  believe,  spoke  of  differ- 
ent districts  in  which  lamps  of  high  and  low  efficiency 
should  ba  used,  and  he  mentioned  that  in  most  large  cities 
a  three  watt  lamp  should  be  used,  whereas,  in  the  country, 
where  the  alternating  or  perhaps  the  direct  cuaent  system 
would  be  used,  it  would  be  better  to  use  a  lamp  of  low 
efficiency.  He  did  not  give  the  real  reason  for  it.  The 
reason  is  that  in  most  country  stations  the  construction 
work  is  very  poor.  I  think  in  most  large  cities  the  plants 
in  the  first  place  are  laid  out  very  well,  and  if  they  are 
properly  managed,  and  if  the  men  in  charge  of  the  con- 
struction are  careful  to  see  that  the  work  done  by  them  is 
laid  out  properly,  and  that  done  by  the  outside  contractors 
is  according  to  the  best  methods,  I  believe  that  it  will  be 
found  that  a  three  watt  lamp  is  much  preferable  to  a  four- 
watt  lamp.  The  reason  a  four  watt  lamp  has  been  suc- 
cessful in  the  past  is  because  it  will  stand  irregularity 
of  pressure.  In  large  cities  I  think  the  variation  of  pres- 
sure is  not  so  great  as  in  the  country, where  they  have  to  run 
long  distances,  with  varying  loads  on  unequalized  mains, 
and  the  four  watt  lamp  will  stand  that  variation  much 
better  than  the  three  watt  lamp.  There  is  one  thing  in 
regard  to  the  three  watt  lamp  in  preference  to  the  four 
watt  lamp.  Suppose  in  a  central  station,  such  as  we 
have  in  Chicago,  where  the  miximum  load  is  upward  of 
10,000  amperes,  you  were  to  change  from  a  three  to  a 
four-watt  lamp,  what  would  be  the  result  ?  It  would 
mean  an  increase  in  your  central  station  capacity  one 
third.  Whereas,  in  a  central  station  such  as  we  have  in 
Chicago,  where  we  are  now  running  ten  engines  and 
twenty  dynamos  with  a  capacity  of  2,000  horse  power,  we 
would  have  to  put  in  immediately  upon  the  change  6'X)- 
horse  power  more — 666  2  3  to  be  exact.  That  means  in- 
creased dynamo  men,  increased  engineers,  increased  fire- 
men, ind  an  increased  investment. 

Another  reason,  perhaps,  why  the  four  watt  lamp  has 
been  successful,  is  that  in  most  central  stations  in  large 
cities  until  within  two  years,  it  has  been  the  practice  to 
run  the  lamps  above  their  normal  pressure.  That  practice 
has  almost  been  universal  in  isolated  plants.  It  is  cus- 
tomary for  the  manager  of  a  hotel  or  theater  to  telephone 
down  to  the  engineer  to  run  her  up  a  little,  and  he  shoves 
it  up  two  or  three  volts,  and  in  a  short  while  he  finds  the 
lamps  burning  out.  That  is  the  reason  why  people  cry 
for  a  low  efficiency  lamp  with  long  life.  I  would  say  also 
that  I  think  it  has  been  found  that  it  is  much  better  to  run 
a  lamp  a  volt  or  two  below  normal  pressure  rather  than 
above  normal  pressure.  It  gives  better  satisfaction  to 
the  customer,  and  your  lamp  does  not  depreciate,  and  you 
do  not  make  your  customer  pay  for  increased  current  that 
he  ought  not  to  pay  for. 

Mr.  Dow;  1  take  exception  to  tbe  remark  made  that 
meters  are  in  use  indicating  lamp  hours.  I  know  that  it 
is  the  practice  to  make  the  bills  read  for  so  many  lamp 
hours,  but  I  say  positively  that  there  is  not  a  meter  in 
existence  that  indicates  lamp  hours.  The  best  meters  read 
in  watt  hours,  and  the  others,  which  are  merely  current 
meters,  are  those  which  operate  on  circuits  of  presumed 
constant  potential,  and  the  potential  being  constant  the 
current  meters  practically  read  in  watt  hours.  If  there  is 
a  meter  io  existence  that  will  read  lamp  hours,  will 
count  the  lamps  burning,  and  will  indicate  such  lamps,  we 
are  getting  very  near  the  ideal.  What  we  want  and  may 
get  some  day  is  a  meter  that  will  indicate  candle  power 
hours,  and  then  this  discussion  will  be  a  thing  of  the  dim 
and  distant  past. 


The  electric  light  has  rapidly  spread  in  Germany  during 
the  last  three  years.  According  to  authentic  reports,  Elber- 
feld,  liarmen,  Stettin,  Konigsberg,  Hanover,  Traben 
and  Trarbach,  on  the  Moselle,  have  been  provided  with 
electric  lights.  The  two  latter  are  small  towns  which  have 
heretofore  been  even  without  gas.  The  central  station  for 
the  two  towns  is  situated  at  Traben,  and  connection  is 
made  by  means  of  a  cable  which  crosses  the  Moselle.  The 
central  station  comprises  two  engines  of  75-horse  power 
driving  four  dynamos  for  feeding  about  1.200  incandescent 
amps,  and  ten   arc  lamps. 


Some     Possible    Modifications     in      the 

Methods  of    Protecting    Buildings 

from    Lightning.^ 

By  N.  D.  C.  Hodges. 

I  remember  with  what  hesitation  I  ventured  som  e 
months  ago  to  explain  to  your  fellow-member,  T.  C. 
Martin,  my  ideas  on  some  possible  modifications  in  the 
method  of  protecting  buildings  from  lightning.  But  as 
he  was  kind  enough  to  express  the  belief  that  there  was 
something  in  what  I  had  to  say,  I  have  ventured  to  come 
here  this  evening  to  explain  my  ideas  to  what  must  be  an 
extremely  critical  audience. 

To  begin  with,  I  have  always  belonged  with  those  who 
have  been  skeptical  as  to  the  utility  of  lightning  rods  as 
ordinarily  placed  on  our  houses.  I  was  never  able  to  un- 
derstand, and  cannot  now,  why,  if  a  lightning  rod  as  or- 
dinarily introduced  was  useful,  the  lightning  should  scent 
out  a  bad  earth  connection  at  S3  considerable  a  distance. 
I  mean  that  I  could  understand  the  ordinary  iheory  of  the 
rod  if  invariably  the  electrical  discbarge  followed  the  rod 
as  far  as  its  conductivity  was  good,  only  to  leave  it  when 
the  bad  earth  connection  was  reached. 

I  am  aware  that  the  advocates  of  the  old  form  of  rod, 
point  to  the  apparent  beneficial  effects  of  the  Harris  sys- 
tem as  introduced  on  ships.  This  may  be  due  to  the  pos- 
s  biiity  of  making  an  especially  good  earth  connection,  or 
it  mav  ba  due  to  their  having  been  introduced  on  ships 
about  the  time  that  rods  were  introduced  or  some  other  mod- 
ification which  has  had  a  beneficial  effect-  I  have  some 
suspicions  on  this  point,  and  find  it  recorded  in  the  London 
Electrical  Rcvieiu  that  lightning  does  not  play  as  destruc- 
tive a  part  as  it  d;d  forty  or  fifty  years  ago,  and  that  even 
those  ships  unprovided  with  conductors  have  suffered  less 
damage  than  a  smaller  number  of  ships  experienced  for- 
merly. Xot  that  modern  vessels  are  exempt,  but  thty 
seem  to  be  struck  in  a  manner  which  causes  fewer  fatal 
accidents,  and  in  some  cases  even  the  effects  of  a  lightning 
flash  have  borne  so  little  trace  of  their  origin  that  they 
have  been  credited  to  the  wilful  act  of  some  one  on  board 

Ordinarily  a  lightning  rod  is  regarded  as  a  conduit  or 
pipe  for  conveying  electricity  from  a  cloud  to  the  ground. 
The  idea  is  that  a  certain  quantity  of  electricity  has  to  get 
to  the  ground  somehow;  that  if  an  easy  channel  is  opened 
for  it,  the  electricity  will  pass  quietly  and  safely;  but  that 
if  obstruction  is  introduced,  violence  and  damage  will  re- 
sult. This  being  the  notion  of  what  is  required,  a  stout 
copper  rod,  a  wide-branching  and  deep-reaching  system  of 
roots  to  disperse  the  charge  as  fast  as  the  rod  brings  it 
down,  and  a  supplement  of  sharp  points  at  a  good  eleva 
tion  to  tempt  the  discharge  into  this  attractive  thorough- 
fare, are  naturally  guaiantees  of  complete  security. 

I  think  Oliver  J.  Lodge  has  expressed  well  the  difficulty 
that  has  always  been  present  in  my  mind  when  I  have 
read  detailed  descriptions  of  the  effects  of  lightning.  He 
says  that  when,  in  spite  of  all  precautions,  accidents  still 
occurred;  when  it  was  found  th.it  from  the  best  constructed 
conductors  flashes  were  apt  to  spit  off  in  a  senseless  man- 
ner to  gun  barrels  and  bell-ropes,  and  wire  fences  and 
water-butts, — it  was  the  custom  to  moie  or  less  ridicule 
and  condemn  either  the  proprietor  or  its  erector,  or  both, 
and  to  hint  that  if  oniysomething  different  had  been  done, — 
say,  for  instance,  if  glass  insulators  had  not  been  used,  or 
if  the  rod  had  not  been  stapled  too  tightly  into  the  wall,  or 
if  the  rope  had  not  been  made  of  stranded  wires,  or  if  cop- 
per had  been  used  instead  of  iron,  or  if  the  finials  had 
been  more  sharply  pointed,  or  if  the  earth  plate  had  been 
more  deeply  buried,  or  if  the  rainfall  had  not  been  so 
small,  or  if  the  testing  of  the  conductor  for  resistance  had 
been  more  recent,  or  if  the  wall  to  which  the  rod  was  fixed 
had  been  kept  wet,  — then  the  damage  would  not  have 
happened.  Every  one  of  these  excuses  has  been  appealed 
to  as  an  explanation  of  a  failure;  but  because  the  easiest 
thing  to  abuse  has  always  been  the  buried  earth  connec- 
tion, that  has  come  in  for  the  most  frequent  blame,  and 
has  been  held  responsible  for  every  accident  not  otherwise 
explicable. 

I  have  to  say,  therefore,  that  up  to  about  two  years  ago 
I  was  simply  in  the  dark  as  to  what  was  the  matter  with 
lightning  rods.  I  could  not  accept  the  reasoning  set  forth 
in  the  report  of  the  Lightning  Kod  conference  or  in  any 
of  our  books.  It  did  not  seem  to  me  that  the  arguments 
in  support  of  the  ordinary  lightning  rod  were  logical.  It 
seemed  to  me  that  there  was  something  that  we  did  not 
understand. 

About  two  years  ago  one  of  the  oil  tanks  at  Communi- 
paw  or  Bayonne.  just  off  the  New  Jersey  Central  railroad, 
was  struck  by  lightning,  and,  as  I  pass  that  way  each  day, 
my  altentton  was  again  called  to  the  question  how  we 
should  protect  our  buiJIings  from  lightning;  and  one  eve- 
nin  ,  taking  up  Silvanus  P.  Thompson's  little  book  on 
electricity.  I  think  it  was.  to  see  what  he  had  to  say  about 
lightning,  I  re-read  the  ordinary  theory  of  the  formation 
of  the  high  potentials  that  are  manifested  in  lightning  dis- 
charges. 

This  theory  is  simply  this:  That  if,  in  the  cloud,  there  is 
a  certain  quantity  of  electricity  distributed  on  a  given  mass 
of  fine  mist,  it  will  exist  there  at  a  certain  potential,  de- 
pending on  the  capacity  of  this  finely  divided  matter. 
Now,  it  these  mist  particles  coalesce  into  raindrops,  the 
theory  points  out  that  there  would  be  a  decrease  in  the 
electrical  capacity,  and  a  consequent  increase  in  the  poten- 
tial of  the  charge.  It  occurred  to  me  immediately,  that, 
if  this  theory  had  any  foundation  in  fact,  it  ought  to  be 
possible  to  reverse  the  operation  on  the  surface  of  the 
earth;  that  is.  to  receive  the  lightning  discharge  on  some 
large  body,  which  would  then  be  broken  up  into  fine  par- 
ticles of  vapor,  which  would  have  a  considerably  greater 
electrical  capacity,  and  that  the  potential  of  the  discharge 
would  thereby  be  materially  reduced,  and  the  effects  of  the 
lightning  mitigated.  This  was  my  hypothesis  to  work 
upon,  and  I  immediately  began  to  look  through  the  records 
to  see  what  actually  happened  in  the  case  of  lightning  dis- 
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charges,  and  to  see  if  there  was  any   support   in    fact    for 
my  hypothesis. 

The  first  book  at  band  was  Sir  William  Thomson's 
"Papers  on  Electricity  and  Magnetism,"  and  I  found  that 
he  described  in  detail  the  case  of  a  farmhouse  in  Scotland, 
which  was  struck  by  lightning,  and  in  which  this  very  dis- 
sipating effect  took  place;  that  is,  tbe  bell-wires  were  dis- 
sipated,— an  occurrence  which,  as  you  know,  is  extremely 
common  when  a  lightning  discharge  takes  place  I  went 
on  through  the  records,  and  found  numberless  cases  of  this, 
the  oldest  being  that  of  the  dissipation  of  the  metal  covering 
on  the  wooden  shield  of  some  Greek  warrior.  I  mention 
this  case  as  of  interest,  as  it  brings  out  a  very  fortunate 
circumstance,  that  when  thin  metal  is  dissipated  against 
wood  or  even  against  plaster,  no  harm  results  to  the  wood 
or  plaster.  Of  course  you  know  it  has  been  somewhat  dis- 
cussed whether  this  action  is  a  dissipation  through  the 
heating  of  the  metal,  or  whether  it  is  a  cold  dissipation  — 
a  breaking  up  into  particles,  as  it  were — of  the  metal. 
On  this  point  I  have  nothing  to  say. 

But  as  I  went  on  through  the  records  I  could  not  make 
the  facts  accord  satisfactorily  with  my  hypothesis.  The 
dissipating  action  that  I  was  looking  for  certainly  took 
place,  and  is  a  very  common  accompaniment  of  lightning- 
discharges,  but  in  spite  of  it,  there  was  damage  to  the 
building.  It  was  only  after  a  considerable  reading  of  the 
records  that  it  gradually  dawned  on  me  that  I  had  found 
no  case  where  damage  to  the  building  occurred  on  the 
same  level  with  the  dissipated  conductor. 

I  would  thus  formulate  what  seems  to  be  true, — that  a 
conductor  that  can  be  ea^^ily  dissipated  by  a  lightning- 
discharge,  protec.s  the  building  to  which  it  is  attached  be- 
tween two  horizontal  planes,  the  one  passing  through  the 
upper  end  of  the  dissipated  conductor,  and  the  other 
at  the  lower  end;  and  it  is  this  one  piint  that  I  would  urge 
upon  the  consideration  of  the  Institute- 

I  have  taken  the  time  of  the  Institute  to  tell  how  I 
reached  this  conclusion;  but,  as  must  always  be,  I  reached 
it  by  making  some  false  digressions.  So  far  as  I  know, 
therefore,  a  conductor  such  as  I  have  here—aconduci  or  made 
light  copper  ribbon,  so  that  seventy  five  feet  of  it  will 
weigh  only  a  pound,  and  made  in  sections  two  feet  long, 
which  shall  be  tacked  to  the  building  from  its  ridge-pole  to 
the  foundation,  the  joints  being  made  of  low  conductivity 
by  the  insertion  of  insulating  washers — will  protect  the 
building.  Tbe  conductor  will  be  destroyed  by  the  dis- 
charge. Its  destruction  can  take  place,  even  against  a 
plastered  wall  without  injury  to  the  wall;  but  no  other 
harm  will  occur  so  far  as  the  conductor  extends  in  a  verti- 
cal direction.  There  is  no  need  of  the  conductor  following 
the  shortest  course  to  the  ground.  There  is  no  need  of 
providing  a  good  earth  connection.  I  can  see  no  differ- 
ence between  the  two  ends  of  the  metallic  ribbon.  Vou 
do  not  attempt  to  make  a  good  connection  at  the  top  with 
the  dielectric,  and  I  do  not  see  why  you  should  attempt  to 
make  a  good  connection  at  the  bottom.  In  no  case  on 
record  of  the  protecting  influence  of  dissipatable  conduct- 
ors has  this  protecting  influence  depended  upon  there  being 
a  good  earth  connection.  Of  course  the  ribbon  should  not 
be  boarded  over.  Free  gunpowder  burns  harmlessly 
enough,  but  it  causes  damage  when  burned  in  a  confined 
space;  and  the  dissipation  of  a  canductor  presents  similar 
phenomena. 

It  would  not  do  to  run  such  a  conductor  as  I  suggest 
here  part  way  down  the  building,  and  then  make  it  turn  up 
again  before  its  final  descent  to  the  ground,  as  in  such  a 
case  there  would  probably  be  a  line  of  disaster  from  the 
point  where  the  upward  turn  began. 

Djubtles?.  numerous  improvements  can  be  suggested, 
but  letting  this  stand  as  the  main  point  of  what  I  have  to 
say — that  a  dissipatable  conductor  protects, — it  may  be  of 
interest  to  cdnsider  why  it  protects.  But  here  you  will  un- 
derstand perfectly  well  that  while  I  can  offer  certain  ex- 
planations which  seem  fairly  plausible  to  me,  it  is  not  in 
the  nature  of  things  that  I  should  have  gotten  at  the  whole 
truth. 

In  order  to  destroy  a  building  in  whole  or  part,  it  is 
necessary  that  work  should  be  done;  that  is,  energy  is  re- 
quired. Just  before  the  lightning-discharge  takes  place, 
the  energy  capable  of  doing  the  damage  which  we  seek  to 
prevent  exists  mainly  in  the  column  of  air  extending  from 
the  cloud  to  the  earth  in  some  form  that  makes  it  capable 
of  appearing  as  what  we  call  electricity.  We  will  there- 
fore call  it  electrical  energy.  What  this  electrical  energy  is, 
it  is  not  necessary  for  us  to  consider;  but  that  it  exists, 
there  can  be  no  doubt,  as  it  manifests  itself  in  the  destruc- 
tion of  buildings. 

The  problem  that  we  have  to  deal  with,  therefore,  is  the 
conversion  of  this  energy  into  some  other  form,  and  the 
accomplishment  of  this  in  such  a  way  as  shall  result  in  the 
least  injury  to  property  and  life.  When  lightning  rods 
were  first  introduced,  the  science  of  energetics  was  entirely 
undeveloped;  that  is  to  say,  in  the  middle  of  the  last  cen- 
tury, scientific  men  had  not  come  to  recogni/e  the  fact  that 
the  different  forms  of  energy — heat,  electricity,  mechanical 
power,  etc. — were  convertible  one  into  the  other,  and  that 
each  could  produce  just  so  much  of  each  of  the  other 
forms,  and  no  more.  The  doctrine  of  the  conservation 
and  correlation  of  energy  was  first  clearly  worked  out  in 
the  early  part  of  this  century.  There  were,  however,  some 
facts  known  in  regard  to  electricity  a  hundred  and  forty 
years  ago,  and  among  these  were  the  attracting  power  of 
points  for  an  electric  spark,  and  the  conducting  power  of 
metals.  Lightning-rods  were  therefore  introduced  with 
the  idea  that  the  electricity  existing  in  the  lightning-dis- 
charge could  be  conveyed  around  the  building  which  it  was 
proposed  to  protect,  and  that  the  building  would  thus  be 
saved. 

The  question  as  to  the  dissipation  of  the  energy  involved 
was  entirely  ignored,  naturally;  and  from  that  time  to  this, 
in  spite  of  the  best  endeavors  of  those  interested,  lightning- 
rods  constructed  in  accordance  with  Franklin's  principle 
have  not  furnished  satisfactory  protection.  The  reason  . 
for  this  is  apparent  when  it  is  considered  that  this  electrical 
energy  existing  in  the  atmosphere  before  the  discharge,  or, 


256 


WESTERN    ELECTRICIAN. 


May  2, 


more  exactly,  in  the  column  of  dielectric  from  the  cloud  to 
the  earth,  reaches  its  maximum  value  on  the  surface  of 
the  conductors  that  chance  to  be  within  the  column  of 
dielectric,  so  that  the  greatest  display  of  energy  will  be  on 
the  surface  of  the  very  lightning  rods  that  were  meant  to 
protect,  and  damage  results,  as  so  often  proves  to  be  the 
case.  The  ver^'  existence  of  such  a  mass  of  metal  as  an  old 
lightning  rod  only  tends  to  produce  a  disastrous  dissipation 
of  electrical  energy  upon  its  surface, — "to  draw  the  light- 
ning," as  it  is  so  commonly  put. 

Having  cleared  our  minds,  therefore,  of  any  Idea  of  con- 
ducting electricity,  and  keeping  clearly  in  view  the  fact 
that  in  providing  protection  against  lightning  we  must  fur- 
nish some  means  by  which  the  electrical  energy  may  be 
harmlessly  dissipated,  it  seems  clear  why  it  is  that  the  use 
of  sufficient  energy  to  dissipate  a  pound  of  copper  leaves 
not  enough  to  do  harni  to  other  objects  around.  The 
question  naturally  arises  how  much  energy  there  is  avail- 
able. There  is  stored  up  in  each  cubic  centimeter  of  the 
column  of  dieleclric  from  the  cloud  to  the  earth,  just  before 
the  lightning  discbarge,   an  amount  of  electrical   energy 

I 
given  by  the  expression  —  K  E-,  where  A"  is  the  specific 

8- 
inductive  capacity  of  the  dielectric,  and  E  the  electromo- 
tive intensity,  both  in  electrostatic  units.  This  expression 
is  given  on  p.  156,  Vol.  I,  second  edition,  of  Maxwell's 
"Treatise  on  Electricity  and  Magnetism."  Substituting 
the  values  of  K  and  E,  and  reducing,  we  find  that  the 
amount  of  energy  involved  amounts  very  nearly  to  one 
foot-pound  for  each  cubic  foot  of  air.  This  is,  of 
course,  a  maximum  value. 

When  this  amount  of  energy  is  reached  in  anycubic  foot 
the  air  breaks  down,  and  the  discharge  takes  place,  and 
the  amount  of  energy  per  cubic  foot  in  the  column  of  die- 
lectric reaching  from  the  clcud  to  the  earth  cannot  be  uni- 
form, but  must  reach  this  maximum  value  along  a  central 
core,  and  diminish  gradually  from  this  value  to  nothing  at 
a  considerable  distance.  If  we  consider  that  the  dissipa- 
tion of  this  electrical  energy  takes  place  throughout  the 
whole  lens;th  of  the  column  of  dielectric  from  the  cloud  to 
the  earth,  we  shall  see  that  all  the  energy  that  we  have  to 
care  for  in  our  lightning  rod  is  that  existing  in  the  sec- 
tion of  the  column  contained  between  two  surfaces  pass- 
ing through  the  top  and  foundation  of  our  house  respec- 
tively. I  have  said  two  surfaces,  as  doubtless  they  are  not 
planes;  presumably  they  are  two  equi-potential  surfaces. 
I  am  now  coming  to  a  point  that  i  want  to  make  clear, 
and  that  is  that,  according  to  the  usually  accepted  theories 
of  electrical  action,  this  electrical  energy  is  gradually  stored 
up  in  the  cokmn  of  dielectric  from  the  cloud  to  the  earth, 
and  that  it  is  distributed  in  this  column  with  the 
greatest  amount  per  cubic  foot  along  some  central 
core,  this  amount  not  exceeding  one  foot-pound 
per  cubic  foot,  and  that  this  process  can  be  continued 
until  the  stress  is  so  great  the  air  breaks  down,  when  what 
we  call  a  discharge  of  lightnfng  takes  place,  and  the  elec- 
trical energy  disappears,  of  course,  only  to  take  on  some 
other  form.  You  may  say  that  the  electricity  travels  from 
the  cloud  to  the  earth,  or  from  the  earth  to  the  cloud, 
whichever  you  please;  at  any  rate  there  is  an  electrical 
action  in  a  vertical  direction,  the  discharge  being  supposed 
vertical.  I  will  ask,  however,  whether  it  is  not  true  that 
the  energy  involved  travels  along  the  eqni-potential  lines; 
that  is,  travels  in  the  main  horizontally.  It  setms  to  me 
that  it  shrinks  in,  as  it  were,  from  the  considerable  column 
or  ellipsoid  of  dielectric  upon  the  central  core,  where  it 
manifests  itself  as  heat  and  light  in  the  electrical  flash.  It 
will,  then,  be  clear  how  it  is  that  in  providing  a  body  upon 
which  the  dissipation  oE  energy  shall  take  place  we  have 
to  guard  against  something  not  coming  from  above  or  be- 
low, but  coming  from  the  side,  and  that  this  may  be  the 
explanation  of  why  it  is  that,  so  far  as  I  have  been  able  to 
find,  a  dissipatable  conductor  protects  the  building  between 
two  essentially  plane  surfaces  passing  through  its  upper 
and  lower  ends. 

Have  we  not,  then,  in  the  lightning  discharge,  another 
illustration  of  the  relation  between  light  and  eleciricily? 
If  we  suppose  for  a  moment  that  in  place  of  the  central 
core  where  the  electrical  energy  is  dissipated  we  were  to 
place  some  hot  or  luminous  body,  this  body  would  constantly 
radiate  energy  into  the  surrounding  space,  and  at  any  in- 
stant there  would  be  in  each  cubic  foot  of  this  surrounding 
space  a  certain  amount  of  radiant  energy.  Now,  if  this 
process  could  be  brought  to  a  stand-still  at  any  moment, 
would  not  the  conditions  be  in  some  degree  similar  to  those 
just  preceding  the  electrical  discharge?  There  would  be 
need  of  a  certain  force  along  the  central  core  to  maintain 
the  various  stresses  throughout  the  surrounding  medium; 
and  if  this  central  force  were  to  be  taken  away  as  it  is 
taken  away  when  the  dielectric  breaks  down  and  the  spark 
passes,  the  stresses  could  no  longer  be  maintained,  and 
there  would  be  a  vibratory  transmission  of  the  energy  back 
upon  the  central  core. 

But  let  all  this  be  as  it  may,  the  main  point  which  I 
would  urge  upon  your  consideration  is  that  by  giving  the 
electrical  energy  something  which  experience  snows  it  will 
readily  dissipate,  that  is,  a  conductor  of  varying  resistance 
and  small  size,  we  can  but  mitigate  the  effects  of  lightning 
discharges,  so  long  as  the  conservation  of  energy  holds 
true.  1  will  only  repeat  that  I  have  so  far  found  no  case 
on  record  where  the  dissipation  of  such  a  conductor  has 
failed  lo  protect  the  building  under  the  conditions  already 
explained. 

The  telephone  seems  to  be  advancing  in  favor  in  Egypt, 
At  the  last  annual  meeting  a  dividend  of  seven  per  cent, 
was  ordered.  It  was  reported  that  the  business  had  been 
kept  up  to  a  fair  point  of  prosperity.  The  benefits  from 
thecslablishmcnl  of  exchanges  at  Port  Said  and  Assiout 
would,  however,  only  be  felt  in  this  and  following  years, 
while  the  working  expenses  had  necessarily  increased  on 
this  account.  I''or  any  large  extension  of  business  the 
directors  said  they  mu?t  wait  for  the  reviving  prosperity  of 
the  country.  Much  of  the  trade  had  been  transferred  from 
Alexandria  to   I'ort  Said  and  Suez. 


CORRESPONDENCE. 


New  York  Notes, 

New  York,  April  25.— The  Board  of  Electrical  Con- 
trol has  held  several  meetings  during  the  week  with  the 
usual  result.  Mayor  Grant  got  an;ry  and  said  the  board 
must  not  be  trifled  with.  He  proceeded  to  read  the  riot 
act  to  the  electric  light  companies,  saying:  "For  your  bene- 
fit I  will  say  that  I  have  a  list  of  poles  which  remain  up  in 
violation  of  orders,  but  I  don't  propose  to  give  it  out  to  the 
public  until  every  one  of  them  has  been  cut  down."  Ex- 
pert Wheeler  reported  that  one  of  the  poles  of  the  Mount 
Morris  company  in  front  of  Ganzevoort  Market  carried 
both  telegraph  and  electric  light  wires,  which  so  nettled  the 
mayor  that  he  said  to  the  companies:  "I'm  not  going  to 
allow  you  to  trifle  with  this  board.  We'll  find  a  way  to 
make  you  obey  its  rules.  You  can't  play  your  sharp  tricks 
on  us,  and  if  we  can  punish  you  for  this  violation  we  will 
doit.  We'll  cut  your  poles  down  for  you."  President 
May  of  the  Mount  Morris  company,  in  putting  some  pretty 
straight  questions  to  Expert  Wheeler,  got  him  to  admit 
that  "he  might  have  been  wrongly  informed."  This  turn 
made  the  mayor  furious,  and,  turning  upon  Mr.Wheeler,  he 
said,  "I  don't  believe  you  know  where  the  defective  wires 
are  yourself."  It  was  finally  decided  to  allowthe  electric 
companies  ten  days,  exclusive  of  Sundays  and  half-holidays, 
in  which  to  cut  down  the  objectionable  poles. 

The  Southworth  electrical  subway  bill  became  a  law  by 
limitation  this  week.  This  gives  the  power  to  the  Board 
of  Electrical  Control  to  divide  the  contract  for  building 
subways  between  the  Consolidated  Subway  company  and 
the  Empire  City  Subway  company.  The  latter  company 
will  build  the  subways  for  low  tension  wires,  and  it  is  be- 
Teved  that  this  contract  will  give  the  Be  1  Telephone  com. 
pany  and  the  Western  Union  company  a  complete  mo- 
nopoly of  the  telephone  and  telegraph  business  in  New 
York. 

Commissioner  Gilroy  sent  a  communication  to  the  board 
asking  that  it  pass  a  resolution  requiring  that  all  subways 
and  conduits  constructed  shall  have  pipes  or  other  contri- 
vances for  the  lateral  house  conntctions  from  the  main 
subways  or  conduits  to  the  curb  at  each  of  the  manholes 
or  boxes,  at  distances  of  fifty  feet,  in  order  that  house  con- 
nections at  any  of  the  points  may  hereafter  be  placed  and 
connections  with  buildings  be  madewilhout  disturbing  the 
street  pavements  after  the  main  su'^ways  or  conduits  have 
been  completed.     The  request  was  complied  with. 

Subways  were  ordered  to  be  built  in  many  of  the  streets 
in  which  overhead  wires  are  now  maintained,  and  also  in 
all  the  streets  which  are  condemned  to  re-pavement.  They 
include  the  following  named  streets:  Greenwich,  from 
Fulton  to  Morris;  Exchange  place,  from  Broadway  to 
William ;  Liberty,  from  West  to  William ;  Cortlandt  and  Dey , 
from  West  to  Broadway;  John  street,  from  Broadway  to 
Pearl;  Fulton  street,  from  William  to  Pearl;  Vesey 
street,  from  West  to  Broadway;  Park  place,  Warren  and 
Chambers,  from  Greenwich  to  Broadway ;  White  and 
Walker,  from  West  to  Broadway;  College  place,  from 
Chambers  to  Park  place;  Canal  street,  from  Green- 
wich to  Washington;  University  place,  from  Ninth  to 
Fourteenth  street. 

Afttr  a  siege  of  c'aikness  for  about  two  years,  the  city 
is  again  assuming  quite  a  brilliant  look  at  night,  and  the 
electric  light  is  gaining  its  former  position.  It  has  been  a 
great  fight,  but  the  wires  are  nearly  all  underground  and 
the  city  is  paying  the  price  of  a  more  costly  but  more  per- 
fect system  of  electric  lighting. 

It  is  said  that  the  Rapid  Transit  Commission  has  finally 
selected  a  route.  Two  routes  have  been  under  considera- 
tion, but  the  west  side  route  with  Broadway  for  a  trunk 
line  has  the  preference,  according  to  report. 

Superintendent  Stoullar  of  the  Brush  Light  company  re- 
ports that  the  live  wire  which  killed  Richard  A.  Donald- 
son's handsome  bays  on  Saturday  night  in  fiont  of  445 
Broadway,  was  not  a  Brush  wire.  It  was  an  iron  housetop 
wire,  he  said,  which  had  fallen  across  the  Brush  wires. 
The  Brush  linemen  were  at  the  time  busy  at  the  Grand 
street  fire.  As  soon  as  they  were  able  they  went  to  Broad- 
way, and  cut  the  housetop  wire.  They  were  unable  to 
determine  the  ownership  of  the  wire.  It  might  belong  to 
any  one  of  several  burglar  alarm  or  electric  call  companies. 
Mr.  Stoullar  said,  "If  the  wire  had  been  ours,  or  if  our 
circuit  had  been  oul  of  order,  there  might  have  been  a 
case,  but  our  circuit  was  all  right."  W.   II.  T. 


Pittsburg,  Pa. 

PiTTsmntn,  April  25. — The  Wilkinsburg  l-'lectric  Light 
company  is  about  to  increase  the  capacity  of  its  plant.  The 
company  purchased  some  time  agoall  the  lights  and  poles  of 
the  East  End  l'",lectric  Light  company  which  the  latter  corpo- 
ration owned  outside  the  limits  of  the  city  of  Pittsburg. 
When  the    Wilkinsburg    company  has  finished    the    new 


power    house    it    will    have    room    for    electric  lighting 
machinery  aggregating  a  capacity  of  10,000  lights. 

The  Pleasant  Valley  Electric  .Street  Railway  company  is 
now  occupied  with  extending  its  main  line  from  Allegheny 
City  along  California  avenue,  and  since  the  work  has  been 
started  the  people  along  the  route  have  gone  to  court 
against  the  company  asking  the  judge  to  restrain  the 
street  car  people  from  putting  down  "T"  rails.  The  case 
came  up  yesterday,  and  Judge  Ewing,  before  whom  the 
matter  was  discussed,  rendered  a  decision  to  the  effect  that 
the  company  could  not  continue  the  work  of  putting  down 
rails  unless  the  "T"  rails  were  changed  for  some  other 
kind. 

The  Citizens'  Traction  company  of  this  city  has  nearly 
completed  the  extension  of  the  cable  line  from  Butler  street 
to  Sharpsburg.  This  e.xtension  is  to  be  operated  by  elec- 
tricity, the  Westinghouse  street  car  motors  being  used  for 
the  equipment  of  the  cars.  The  road  will  be  in  operation 
by  the  first  of  May. 

The  Ohio  Valley  Electric  Light  &  Power  company,  a 
corporation  which  was  recently  organized  in  this  city,  is 
now  rapidly  getting  ready  to  commence  operations  in  some 
of  the  suburbs  of  Pittsburg.  The  company  is  erecting  a 
power  house  at  Laurel  Station,  and  when  the  entire  sjstem 
is  completed  the  villages  of  Edge  worth,  Bellevue,  Avalon 
and  several  others  along  the  Pittsburg,  Fort  Wayne  and 
Chicago  railroad  will  be  supplied  with  electric  current. 
E.  H.  H. 

Indianapolis,  Ind. 

Indianapolis,  Ind.,  April  25.— The  Citizens'  Street 
Railway  company  had  fourteen  trains  in  service  on  the 
Illinois  street  electric  line  last  Sunday  running  to  Fairview 
Park  and  even  wi  h  these  facilities  could  not  accommodate 
all  who  wanted  to  go.  It  is  improving  the  park.  Among 
other  attractions  at  this  point  there  will  be  an  electrical 
fountain. 

Each  of  the  storage  battery  cars  on  the  Irvington  line 
hauled  a  trailer  last  Sunday  and  gave  entire  satisfaction. 

The  Board  of  Public  Works  is  still  at  work  on  the  city 
light  question, quietly  gathering  information. 

The  Broad  Ripple  company  has  secured  a  franchise,  and 
a  contract  has  been  signed  with  the  Edison  General  Electric 
company,  the  latter  company  to  build  and  equip  the  for.ner's 
road  by  August  ist  of  this  year.  M. 

Louisville,  Ky. 

Louisville,  Ky.,  April  25. — The  new  power  house  of 
the  Louibville  City  Railway  company,  located  at  the  cor- 
ner of  Campbell  and  Logan  streets,  has  been  completed. 
The  machinery,  which  had  been  in  place  for  several  weeks, 
was  tested  on  Friday,  and  found  to  be  perfect.  The  Fourth 
avenue.  Green  street,  Shelby  street  and  Main  street  lines 
will  be  operated  from  this  station,  and  the  old  station  at 
Seventeenth  and  Walnut  streets  will  not  be  used  for  the 
present. 

The  new  electric  line  on  Market  street  will  be  placed  in 
operation  May  1st.  The  road  will  be  about  five  miles  in 
length.  The  motor  cars  and  trailers  have  been  received, 
and  all  is  ready  for  the  start.  The  Second  street  line, 
owing  to  the  inability  of  the  company  to  secure  a  sufficient 
number  of  motors,  will  not  be  put  in  operation  before  the 
latter  pirt  of  June  or  the  first  of  July. 

H.  J.  T.  Morrill  has  contracted  with  the  Edison  com- 
pany for  a  twenty-five  horse  p^wer  motor  to  run  his 
printing  machinery.  Buschmeyer  &  Lang,  jewelers,  have 
also  entered  into  contract  with  the  same  company  for  a 
motor  to  drive  their  machinery.  The  Edison  company 
has  installed  two  '50  horse  power  generators  in  the  station 
of  the  Highland  Electric  Railway  company  of  New  Albany, 
Ind.  C.  C.  Y. 

Sioux  City,  la. 

Sioux  City,  la.,  April  25. — The  Sioux  City  Electric 
Street  Railway  company  has  had  such  demands  made  on 
the  system  for  motor  power  that  it  is  compelled  to  make  ex  ■ 
tensive  additions  at  once.  This  company  will  also  shortly 
put  in  an  alternating  dynamo  to  furnish  current  for  incan- 
descent lighting. 

One  of  the  subscribers  of  the  Iowa  Union  Telephone 
company  evidently  had  a  poor  working  instrument,  for 
after  trying  hard  for  soma  time  to  get  satisfaction  he  be- 
came enraged  and  smashed  the  machine  into  pieces. 

Morningside  Addition,  beside  being  favored  with  an 
elevated  road,  is  to  have  an  electric  line  at  an  early  date. 

The  construction  work  on  the  Riverside  and  Highland 
"^Park  railway  is  nearly  all  completed.  C.  W.  Ilornick, 
the  president,  claims  the  company  will  have  the  road  in 
operation  not  later  than  the  15th  of  May.  This  is  to  be 
one  of  the  best  lines  built  in  this  section.  The  Westing- 
house  company  is  building  the  road  and  equipping  it  with 
that  company's  apparatus. 

The  Sioux  City  Electric  company  has  decided  to  lay  four 
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or  five  miles  of  track  this  summer,  and  has  now  in  the 
yards  about  four  miles  of  construction  material.  A  large 
gang  of  men  has  been  busy  all  week  laying  a  double  track 
between  Jackson  and  Water  streets. 

Franchises  for  electric  roads  are  being  asked  for  by  dif- 
ferent companies,  and  it  is  safe  to  predict  that  inside  of 
two  years  every  street  in  the  city  of  any  importance 
whatever  will  be  supplied  with  this  great  modern  conveni- 
ence. W.  H.  T. 


St.  Louis,  Mo. 

St.  Louis,  Mo.,  April  27. — St.  Louis  has  at  the  present 
time  nearly  one  hundred  miles  of  electric  street  railway 
lines,  and  it  is  expected  that  nearly  as  much  more  will  be 
built  this  year. 

C.  H.  Holmes,  room  410,  Commercial  Building,  has 
recently  filled  several  very  large  orders  for  cedar  poles,  and 
reports  an  active  demand  from  the  street  railway  and  elec- 
tric light  companies  of  St.  Louis  and  the  Southwest.  Mr. 
Holmes  deals  in  steel,  octagonal  pine  and  cedar  poles, 
cross  arms,  pins  and  everything  connected  with  the  wooden 
department  of  street  railway  and  electric    light  companies. 

The  St.  Louis  Machinery  &  Supply  company  has  just 
removed  frora  611  Pine  street  10418  North  Third  street,  the 
change  becoming  necessary  owing  to  a  rapid  increase  of 
business.  Chas.  Hardesty  of  this  company  is  also  the 
owner  of  Flegle's  air  space  covering,  which  is  rapidly  com- 
ing into  use  in  connection  with  electric  plants.  The  supply 
company  is  handling  a  line  of  automaiic  engines,  pumps, 
boilers,  etc.,  and  a  very  active  season's  business  is  antici- 
pated. 


PERSONAL. 

M.  M.  M.  Slattery  was  in  Chicago  this  week. 

Chief  Barrett  of  the  Electrical  Department  of  the 
World's  Fair  is  in  New  York. 

O  D.  Cotton,  who  has  for  some  time  been  connected 
with  a  Detroit  rirm,  has  resigned  for  the  purpose  of  accept- 
ing a  position  with  the  Hazelton  Tripod   Boiler  company. 


NEW  INCORPORATIONS. 

Chicago  Electric  Protective  company,  Chicago.  III. ; 
capital  stock,  $.'00,000;  to  do  business  in  electrical  appli- 
ances. 

Iron  Mountain  Electric  Light  and  Power  company,  Iron 
Mountain,  Mich.;  capital  stock,  I50, 000,  furnishing  light 
and  power  by  electricity. 

The  Watseka  Electric  Light  company,  Watseka,  III.; 
capital  stock,  $S,ooo;  the  furnishing  of  electric  light  and 
power  for  any  and  all  purposes. 

Pecatonica  Electric  Light  &  Power  company,  Pecatonica, 
III.,  capital  stock  $10,000,  to  manufacture  and  furnish 
electric    light  and  electric  power. 

Barraboo,  Devil's  Lake  and  Kilbourn  City  Electric  Rail- 
way company,  Barraboo,  Wis.;  capital  stock,  $35,000; 
building  and  operating  an  electric  railway. 

The  Citizens'  Electric  Railway.  Light  ^^  Power  com- 
pany, Mansfield.  O. ;  capital  stock,  $125,000;  constructing 
and  operating  a  street  railway  and  furnishing  light  and 
power,  etc. 

Western  Electrical  Supply  company,  St.  Louis,  Mo.; 
capital  stock,  Is.ooo;  to  manufacture  and  deal  in  electri- 
cal, mechanical  and  optical  supplies,  fixtures,  etc.,  also 
patents  for  same. 

Butler  Water,  Light  &  Power  company.  Butler,  Mo.; 
capital  stock,  $100,000;  to  furnish  waterworks  and  to  own 
and  operate  machinery  for  furnishing  light  and  power  both 
by  gas  and  electricity. 

Marshfield  Edison  Light  &  Power  company,  Marshlield, 
Ore.;  capital  stock,  lijo.ooo;  generating  and  furnishing 
electric  currents  and  transmission  of  the  same  throughout 
Maishfield  and  vicinity. 

Houston  Rapid  company,  Houston,  Tex.;  capital  stock, 
$300,000;  to  purchase,  construct,  operate  and  equip  an 
electric  street  railway  and  rapid  transit  in  the  city  of 
Houston,  its  additions  and  suburbs. 

Ocean  City  Light.  Heat  &  Power  company,  Ocean  City, 
N.  J.;  capital  stock,  $40,000;  to  build  and  erect  gas  and 
electric  works  for  manufacturing,  generating,  distribut- 
ing and  supplying  light  .ind  heat  by  gas  and  electricity. 

Dillon  Power  &  Light  company,  Dillon,  Montana; 
capital  stock,  $20,000;  to  generate,  use,  furnish,  sell,  lease, 
hire,  and  in  any  way  deal  in  electricity,  and  steam  power 
for  lighting,  heating,  manufacturing  and  mechanical  pur- 
poses and  any  and  all  other  purposes  for  which  same  may 
be  used. 

ELECTRIC  LIGHTING. 

At  Atlanta,  Tex.,  the  erection  of  an  electric  light  plant 
is  talked  of. 

The  Talladega,  Ala.,  Gas,  Light  &  Water  company  is 
considering  an  increase  of  capital  stock. 

Audubon,  la,,  has  contracted  for  a  750  light  central 
station  plant,  National  Transformer  system. 

The  aldermen  of  Independence,  Mo.,  have  appointed  a 
committee  to  investigate  the  t|uestion  of  municipal  owner- 
ship of  an  electric  light  plant. 

Electric  lighting  is  steadily  increasing  in  China.  At  the 
present  time  there  are  some  1,700  incandescent  lamps  being 
erected  in  cotton  mills  near  Shanghai. 


In  Austria- Hungary  there  are  now  185,000  incandes- 
cent and  4,000  arclamps  supplied  by  1,200  dynamos. 

La  Grange,  Tex.,  has  decided  by  popular  vote  to  issue 
bonds  for  the  installation  of  an  electric   lighting   system. 

Bids  are  asked  by  the  city  authorities  of  Brussels,  Bel- 
gium, for  an  electric  plant  capable  of  operating  20,000 
lamps. 

The  recently  organized  Richlands,  Va.,  Water,  Electric 
Light,  Gas  &  Power  company  proposes  to  install  an  elec- 
tric light  plant. 

The  Electric  Light  company  of  Tokio,  Japan,  is  operat- 
ing four  stations  supplying  current  to  more  than  11,000 
incandescent  lamps. 

At  Baltimore,  Md.,  the  Wenstrom  Consolidated  Dyna- 
mo &  Motor  company  has  submitted  a  proposition  to  light 
the  city  hall  by  electricity. 

The  following  named  towns  in  Spain  have  the  electric 
light:  Valencia,  6,000  lamps;  Gijon,  1,000;  Albacete,  800; 
Cuenca,  700;  Pampeluna,  550;  Talavera,  400;  Guadala- 
jara, 70. 

The  authorities  of  the  city  of  Glasgow,  Scotland,  con- 
template electric  street  lighting,  but  are  undecided  whether 
to  erect  a  station  of  their  own  or  have  the  work  done  by 
contract. 

About  14,000  incandescent  lamps  are  connected  with  the 
Vienna  central  station  of  the  General  Electric  company  of 
Austria,  although  the  plant  was  only  put  in  operation  in 
September,  18S9. 

A  second  electric  light  exhibition  will  be  held  next  fall 
by  the  directors  of  the  Crystal  Palace,  London.  Every 
endeavor  will  be  made  to  render  this  second  exhibition 
complete  and  popular.  In  addition  to  the  various  systems 
of  lighting,  the  exhibits  will  comprise  telegraphs,  telephones, 
si  gnals,  batteries,  motors,  cables,  lightning  conductors, 
magneto  electric  and  dynam^-electric  machines,  and  all 
other  apparatus,  instruments,  machinery,  and  material 
connected  with  the  production  and  transmission  of  elec- 
tricity. 

An  installation  of  forty  arc  lamps  of  2,000  candle  power 
each,  has  been  erected  by  the  Lancashire  &  Yorkshire 
Railway  company  at  Manchester,  England,  for  the  light- 
ing of  Victoria  station.  The  generating  plant  consists  of 
three  dynamos  in  an  engine  house.  Two  locomotive  en- 
gines have  been  adopted,  so  as  to  be  used  for  driving  the 
countershaft  to  which  the  dynamos  are  belted.  Two  only 
of  the  dynamos  are  used  at  once,  the  third  being  held  in 
reserve.  Each  machine  will  generate  sufficient  current  for 
half  the  lamps  in  the  station.  It  is  intended  ultimately  to 
lay  down  a  much  larger  plant  in  a  more  central  position, 
from  which  the  whole  of  the  station,  offices  and  approaches 
will  be  lighted. 

According  to  a  Washington  dispatch,  "One  of  the  most 
serious  causes  of  delay  in  getting  the  new  vessels  of  the 
navy  ready  for  sea  is  in  the  electric  light  plants.  This  is 
true  at  present  with  the  Newark  and  Concord,  both  of 
which  should  have  been  ready  weeks  ago,  and  nearly  all 
the  new  vessels  now  in  commission,  beginning  with  the 
Roach  cruisers.  The  electric  plant  of  the  Baltimore  has 
not  yet  been  accepted  because  of  imperfections,  and  the 
probabilities  are  that  both  the  Newark  and  Concord  will  go 
to  sea  before  this  part  of  their  equipments  is  perfected. 
So  much  trouble  has  ensued  from  this  cause  that  the  de- 
partment h;is  determined  to  leave  this  part  of  the  equip- 
ments out  of  future  contracts  for  the  construction  of  new 
vessels  and  place  it  under  the  direct  supervision  of  the  Bu- 
reau of  Equipment." 

A  bill  has  been  filed  in  the  Circuit  court  by  several  citi- 
zens of  Rogers  Park,  111.,  to  enjoin  H.  E.  Keeler  from 
operating  an  electric  light  plant  in  Evanston,  and  to  set 
aside  the  ordinance  authorizing  the  construction  and  opera- 
tion of  the  plant  Some  time  ago  Judge  Horton  issued  an 
injunction  restraining  the  trustees  from  making  a  contract 
with  Keeler  under  an  ordinance  then  in  effect.  The  board 
of  trustees  then  passed  another  ordinance  which  is  claimed 
to  be  almost  identical  with  the  other,  and  under  the  second 
ordinance  is  about  to  sign  a  contract  with  Keeler,  which, 
it  is  claimed,  will  create  an  e.xorbitant  tax.  It  is  claimed 
that  the  ordinance  is  void,  because  passed  against  the 
wishes  of  a  majority  of  the  residents  of  the  village,  and 
because  bids  were  not  advertised  for.  It  is  claimed  that 
the  board  of  trustees  is  in  contempt  of  court,  and  it  is  said 
that  the  president  will  be  attacked  for  violating  Judge  Hor- 
ton's  injunction. 

British  legislators  are  talking  of  lighting  both  Houses  of 
Parliament  by  electricity.  A  vigorous  discussion  sprang 
up  in  the  House  of  Commons  recently,  in  connection  with 
the  vote  of  £1,900  for  oil  lamps  used  in  the  building.  There 
was  a  generally  expressed  opinion  that  if  the  annual  oil 
bill  could  not  be  reduced  it  would  be  a  good  thing  to  ex- 
tend the  electric  light  throughout  the  building.  ''Among 
the  many  instructive  remarks  made  on  this  occasion."  com- 
ments the  London  Elcctricutn,  "was  one  by  that  champion 
of  accuracy,  the  senior  member  for  Northampton,  who  was 
of  opinion  that  the  first  commissioner  of  works  would  con- 
fer a  public  benefit  if  he  would  cause  a  record  to  be  kept  of 
the  cost  per  hour  of  each  electric  lamp,  many  persons  hav- 
ing found  the  present  forms  of  the  electric  meter  entirely 
incorrect.  The  indications  of  the  average  electric  meter 
can  certainly  be  relied  upon  to  be  true  to  within  one  or  two 
per  cent.  Can  as  much  be  said  for  the  statements  of  the 
average  member  of  Parliament  ?" 


ELECTRIC  RAILWAYS. 

The  new  electric  line  at  V'oungslown,  O.,  will    soon   be 
opened. 

An  electric  street  railway  will  probably  be  built  at  Mason 
City,  la. 


A  franchise  has  been  granted  for  an  electric  railway  in 
Alameda,  Cal. 

Steps  are  being  taken  to  organize  an  electric  street  car 
company  in  Greeley,  Colo. 

The  Toledo,  O.,  street  railway  company  has  .increased 
its  capital  stock  from  $600,000  to  |8oo,ooo. 

It  is  stated  that  a  company  is  being  formed  to  construct 
another  electrical  railroad  at  Houston.  Texas. 

The  City  Electric  Street  Railway  company  of  Little 
Rock,  Ark.,  has  increased  its  capital  stock  to  $500,000, 

The  contract  for  the  construction  of  the  Asheville,  N. 
C,  electric  road  has  been  let.  The  line  will  be  nearly  two 
miles  long. 

The  Baltimore,  Md.,  City  Passenger  Railway  company 
is  investigating  the  cost  of  equipping  part  of  its  lines  with 
the  electric  system.  • 

The  People's  Street  Railway  company  of  Charleston, 
W.  Va.,  has  applied  to  the  city  council  for  a  franchise  to 
construct  an  electric  railroad. 

A  petition  has  been  presented  for  the  incorporation  of 
the  Quincy  Electric  Freight  Railway  company  at  Boston, 
with  a  capital  not  to  exceed  $300,000. 

The  English  company  which  owns  the  most  remunera- 
tive system  of  street  cars  in  Madrid  intends  to  make  atrial 
of  electric  traction  on  a  level  portion  of  its  lines.  The 
company  would  thus  be  able  to  abolish  the  use  of  mules, 
which  are  a  great  source  of  difficulty. 

The  Thomson- Houston  Electric  company  recently  se- 
cured an  order  for  an  equipment  of  20  cars  for  the  consoli- 
dated railroad  of  Columbus.  Last  week  the  order  was 
doubled, and  the  company  will  soon  ship  40  motor  cars  and 
the  necessary  equipment  to  Columbus.  The  power  plant 
will  consist  of  a  generating  plant  of  600  horse  power  ca- 
pacity; this  also  to  be  supplied  by  the  Thomson  Houston 
company.  The  contract  was  closed  by  W.  J.  Clark  of  the 
Boston  office. 

The  two  Edco  storage  battery  cars  installed  upon  the 
Eckington  &  Soldiers'  Home  Railway  company's  track,  in 
Washington.  D.  C,  March  13th,  have  given  excellent  satis- 
faction, it  is  said.  On  Sunday,  April  19th,  the  two  cars 
carried  1,293  registered  passengers,  besides  nearly  as  many 
transfers,  the  cars  running  on  the  G  and  Fifth  street  branch 
connecting  with  the  main  line  of  the  Eckington  road  on 
New  Vork  avenue,  where  the  trolley  system  is  used.  A 
fair  calculation  would  therefore  give  2,500  passengers  as 
having  been  carried  by  the  two  Edco  cars  on  that  date, 
the  greatest  number  registered  on  a  single  half  trip  being 
75  passengers. 

The  following  dispatch  fron:  St.  Paul  was  published  in 
several  western  papers  last  week:  "The  passengers  on 
the  south-bound  electric  car  on-  South  Robert  street, 
St.  Paul,  this  morning,  shortly  before  ir  o'clock,  had  an 
experience  that  none  of  them  probably  care  to  pass  through 
again.  It  was  raining  in  torrents,  and  the  car  had  reached 
the  south  end  of  the  bridge  which  crosses  the  Kansas  City 
railroad,  when  suddenly  a  blinding  flash  of  lightning 
seemed  to  envelope  the  car,  and  sulphurous  smoke  filled  the 
conveyance.  It  at  once  came  to  a  dead  staud-still,  and 
was  on  fire  in  an  instant.  The  passengers  scrambled  out 
at  a  lively  rate,  while  the  car  was  in  a  sheet  of  flames.  All 
hands  turned  to  extinguish  the  blaze,  and  with  the  aid  of 
the  heavy  rain  which  was  then  falling  managed  to  put  it 
out  at  last,  but  not  until  the  car  was  terribly  damaged. 
The  machinery  was  rendered]useless,  and  the  interior  badly 
scorched.  The  damage  will  amount  to  several  hundred 
dollars.  Fortunately  no  one  was  injured,  and  all  were 
speedily  taken  under  cover  and  sent  on  their  journey  by 
means  of  the  prompt  action  of  the  street  railway  company.'* 

The  popularity  of  electric  cars,  especially  upon  lines 
carrying  passengers  to  pleasure  resorts,  is  shown  in  many 
reports.  According  to  a  Rochester,  N.  V.,  paper  the  street 
railway  company  last  Sunday  was  obliged  to  increase  the 
number  of  cars  to  Charlotte.  Before  9  A.  m.  the  Charlotte 
cars  going  north  were  crowded,  and  later  it  was  necessary 
to  attach  old  Lake  avenue  horse  cars  to  the  motor  cars  and 
to  press  into  service  one  or  two  Lyell  avenue  cars.  The 
stepson  the  electric  cars  have  been  replaced  by  lower  ones. 
A  new  engine  has  been  placed  in  the  power  house,  and 
three  new  generators  will  be  put  in  operation  this  week. 
On  one  or  two  of  the  Charlotte  cars  an  electric  bell  forms 
the  means  of  communication  between  the  conductor  and 
the  motor  man.  When  the  west  track  under  the  Central 
railroad  bridge  on  North  St.  Paul  street  has  been  depressed 
work  on  the  Caledonia  avenue  and  North  St.  Paul  street 
line  will  be  completed.  Electric  cars  will  be  put  in  opera- 
tion on  the  Exchange  street  and  Central  avenue  and  the 
Monroe  avenue  and  Sophia  street  lines  soon.  The  electric 
railroad  company  has  strengthened  the  lloor  of  West 
Main  street  bridge  by  the  addition  of  heavy  iron  and  oak 
beams.  


ELECTRIC   MINING. 

The  Pond  Engineering  company  of  St.  Louis  has  just 
placed  in  the  Osage  Coal  company's  mine  at  McAllister, 
I.  T..  a  double  Blake  pump  to  be  run  by  electricity.  This 
pump  works  against  a  head  of  over  five  hundred  feet  and 
much  trouble  has  heretofore  been  had  in  keeping  the  pack- 
ing in  place.  It  is  now  reported  to  be  working  success- 
fully. 

Commenting  upon  the  abandonment  of  the  Lake  front 
mining  display,  recently  announced  in  the  Wkstern 
Electrician,  K\\^  Mini ni^  Review  says:  "The  electrical 
people  arc  greatly  regretting  the  abandonment  of  the  un- 
derground mining  exhibit  which  E.  F.  Brown  proposed 
making  on  the  lake  front  as  one  of  the  varied  attractions  of 
the  World's  Fair.  They  had  calculated  on  using  this  sub- 
terranean  enterprise  for  a  magnificent  display  of  electrical 
lights  and  appliances," 
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ELECTRIC  MOTOR. 

A  Boston  firm  has  discarded  steam  for  electric  power 
for  operating  machinery  for  sawing  structural  iron  beam ,, 
and  drilling  holes  in  the  beams. 

A  bill  has  passed  the  New  York  legislature  allowing  ex 
perimentson  the  Erie  canal  looking  toward  the  employ 
ment  of  electricity  as  a  motive  power. 

At  Roanoke,  Va.,  E.  B.  Fisher  is  arranging  for  the  or- 
ganization of  a  |i25,ooo  stock  company  to  operate  port- 
able electric  motors  and  electric  light  plants  according  to 
the  patents  of  the  Carpenter  Electric  Light  company  of 
Denver,  Colo. 


TELEPHONE. 


A  company  has  been  organized  to  build  a  telephone  line, 
forty  miles  in  length,  from  Lakeport  to  Ukiah,  Cal. 

Telephonic  communication  between  Christiana,  Nor- 
way and  Stockholm,  Sweden,  is  likely  to  be  soon  estab 
lished.  The  telephone  line  will  go  from  Christiana  to  the 
frontier  at  Magnor.  For  the  Swedish  portion  of  the  line 
the  Stockholm-Orebro-Carlstad  line  will  be  used,  with  re- 
quisite extension.  This  arrangement  has  the  advantage  of 
bringing  Christiana  into  connection  with  several  towns  in 
Central  Sweden.  It  is  proposed  to  reserve  the  line  during 
several  hours  each  day  for  direct  communication  between 
the  two  capitals. 


MISCELLANEOUS. 

The  St.  Pancras,  London,  electrical  exhibition,  which 
had  been  open  daily  since  March  14,  closed  on  April  ist. 
During  the  fourteen  days  that  the  exhibition  was  open  over 
14,000  people  visited  it. 

The  students  of  the  Fort  Atkinson  High  School,  who 
are  publishing  the  Fort  Beacon^  are  making  a  very  credit- 
able showing.  In  a  recent  issue  they  presented  an  inter- 
esting article  on  the  operation  of  an  electric  plant.  The 
paper  is  bright  and  interesting,  and  its  publishers  are  to 
be  commended  for  the  journalistic  ability  shown  in  its  prep- 
aration. 

The  interest  manifested  by  the  general  public  in  every- 
thing pertaining  to  electricity  has  led  many  prominent 
publications  to  present  popular  articles  on  electrical  sub- 
jects. The  New  England  j\Iagazine  recently  took  up  this 
subject  and  is  now  presenting  a  series  of  articles  of  an  his- 
torical character  tracing  the  development  of  electrical 
science  and  the  application  of  the  art.  The  a'-ticles  are 
well  written  and  handsomely  illustrated. 

Terrific  thunderstorms  were  reported  from  the  Easi 
last  week.  Eastern  Connecticut  was  visited  by  one.  The 
heavens  blazed  constantly  for  an  hour  with  white  and  yel- 
lowish lightning,  and  the  crash  of  thunder  was  continuous. 
A  deluge  of  rain  fell,  and  then  came  a  shower  of  hail  for 
ten  minutes,  some  of  the  stones  being  as  large  as  a  hazel 
nut.  Every  telephone  box  in  the  city  was  disabled,  and 
the  wires  were  useless  for  twelve  hours. 

A  Swedish  engineer  has  recently  applied  electricity  to 
testing  steel  and  iron  for  hardness.  It  is  well  known  that 
an  electric  current  of  sufficient  strength  will  fuse  a  thin 
slip  of  metal  or  wire  when  passed  through  it.  By  making 
a  number  of  experiments  the  engineer  has  found  the 
strengths  of  current  reqnired  to  fuse  test  pieces  of  iron  and 
steel  of  different  degrees  of  hardness,  and  has  formed  a 
scale  of  currents  corresponding  to  a  scale  of  hardness.  In 
order  to  find  the  hardness  of  a  particular  test  piece  of  the 
metal  it  is  only  necessary  to  find  the  current  required  to 
fuse  it,  and  this  can  easily  be  done  by  means  of  an  am- 
meter. The  corresponding  figure  on  the  scale  gives  the 
hardness  of  the  piece. 


TRADE    NEWS. 


The  Woodbridge  &  Turner  Engineering  company, 
47  Times  Building,  New  York  City,  has  been  organized  as 
successor  to  the  firm  of  Woodbridge  &  Turner,  electrical 
and   mechanical  engineers. 

^  The  popularity  of  the  Ward  arc  lamp  continues,  as  is 
shown  by  the  large  number  of  orders  that  are  received 
every  week.  The  company  reports  that  during  the  month 
of  April  the  sales  were  greater  than  in  any  previous  month. 

The  Shultz  Belting  company  of  St.  Louis  has  just  closed 
a  contract  with  the  St,  Louis  &  Suburban  railroad  com- 
pany for  two  72  inch  belts'each  154  feet  long;  also  ten 
belts  16  inches  wide,  aggregating  700  feet.  These  belts 
are  to  be  double  leather  and  will  be  cemented,  as  no  riv- 
ets or  pegs  will  be  used. 

The  new  Chamberlain  hotel  at  Old  Point  Comfort  will 
be  equipped  with  Partrick  &  Carter  Co.'s  system  of  annun- 
ciators, with  fire  alarm  and  return  calls.  This  will  require 
a  600  number  instrument  with  600  of  theP.&  C.  company's 
patent  combination  bells.  John  K.  Galloway  of  Wash- 
ington, D.  C,  has  the  contract  for  the  work. 

At  the  headr|uarters  of  the  Crocker-Wheeler  Electric 
Motor  company,  430-432  West  Fourteenth  street.  New 
York,  a  large  force  of  carpenters  and  painters  are  rearrang- 
ing and  renovating  the  recently  enlarged  establishment. 
The  alterations  being  made  are  now  nearly  completed  and 
will  give  the  company  very  handsome  and  convenient  sur- 
roundings. 

The  Star  Iron  Tower  company  of  Fort  Wayne,  Ind., 
has  just  issued  a  catalogue,  handsomely  illustrated,  in 
which  the  features  of  the  tower  system  for  electric  lighting 
are  presented.  Referring  to  the  height  most  desirable  for 
electric  lights,  the  company  says:  "In  a  seiies  of  tests, 
during  which  we  increased  the  elevation  of  a  group  of 
lights  from  75  feet  to  175  feet,    it  was  demonstrated  that 


at  any  height  less  than  125  feet,  the  full  candle  power  of  a 
standard  or  'nominal'  2,000  candle  power  arc  lamp  was 
not  utilized.  At  an  elevation  of  little  more  than  150  feet 
the  extreme  limit  of  effective  illumination  seemed  to  be 
reached,  and  greater  altitudes  not  only  did  not  increase  this 
limit,  but  lessened  the  illumination  between  it  and  the  base 
of  the  tower." 

Jas.  W.  Queen  &Co.,  Philadelphia,  have  issued  another 
catalogue  in  which  attention  is  called  to  electrical  measur- 
ing instruments  for  the  use  of  students  in  laboratory  work. 
It  has  been  found  that  the  interest  taken  in  electrical  engi- 
neering throughout  the  United  States  renders  it  necessary 
for  every  school  to  give  at  least  an  elementary  course  in 
this  branch.  This  has  made  a  demand  for  a  special  line 
of  instruments,  which  the  catalogue,  it  is  claimed,  illus- 
trates and  describes. 

The  Interior  Conduit  &  Insulation  company  has  taken 
possession  of  its  new  suite  of  offices  in  the  Edison  building 
at  42  and  44  Broad  street,  New  York.  The  offices  are  on 
the  fifth  floor  fronting  on  Broad  street.  The  several  rooms 
are  large,  well-ventilated  and  have  an  abundance  of  light 
from  'A\  sides.  The  two  large  rooms  in  front  are  occupied 
respectively  by  E.  H.  Johnson,  president,  and  E.  W.  Little, 
general  manager,  and  are  furnished  simply  but  sub- 
stantially in  hard  wood.  E.  T.  Greenfield,  the  company's 
electrician,  has  his  office,  draughting  and  show  rooms 
directly  back  of  Mr.  Johnson's  office,  F.  A.  Mason  with 
the  financial  department  adjoining. 


BUSINESS. 


The  McGuire  Manufacturing  company  has  just  closed  a 
contract  for  supplying  new  steel  trucks  for  thirty  cars  to  be 
used  by  the  East  Harrisburg,  Pa.,  Electrical  Railway 
company,  and  also  for  eighty  trucks  for  the  Villard  road  at 
Milwaukee. 

A,  L.  Bogart,  22  Union  Square,  New  York,  has  issued 
a  valuable  pamphlet  containing  complete  instructions  for 
the  installation  and  operation  of  multiple  electric  gas  light- 
ing apparatus.  A  list  of  Mr.  Bogart's  specialties  in  the  line 
of  electric  gas  lighting  is  appended. 

The  Standard  Paint  company  of  New  York  city  reports 
an  excellent  trade  this  year  and  a  bright  outlook.  The 
company  is  making  large  shipments  of  armature  varnish, 
insulating  tape  and  its  well-known  compound.  The  new 
offices  of  the  company  at  2  Liberty  street.  New  York,  were 
occupied  May  ist,  and  will  hereafter  be  the  headquarters 
of  the  company. 

The  Chicago  Electric  Manufacturing  company,  73  West 
Jackson  street,  Chicago,  has  recently  moved  from  the  third 
to  the  second  story  of  the  building  at  this  number,  securing 
an  admirable  factory.  When  this  change  took  place  a  large 
addition  was  made  to  the  working  machinery  so  that  any 
model  or  specialty  can  be  built  at  short  notice.  This  com- 
pany is  also  prepared  to  manufacture  any  standard  elec- 
trical device  or  appliance.  It  also  carries  a  large  stock  of 
copper  bars  and  rods  in  all  sizes  and  a  full  stock  of  insu- 
lating material,  which  will  be  cut  to  any  shape  desired  for 
inventors  and  model  makers.  The  word  "Reliable"  is  the 
motto  of  this  company. 

Freeman,  Coleman  &  Co.,  53  and  55  South  Jefferson 
street,  Chicago,  is  the  name  of  another  new  firm  that  has 
entered  the  field  for  a  share  of  the  electrical  business. 
Clyde  Coleman,  the  junior  member  of  the  firm,  has  invented 
a  number  of  specialties  that  appear  to  have  considerable 
merit.  These  devices  will  be  manufactured  by  the 
company.  Among  Mr  Coleman's  recent  inventions,  and 
one  on  which  he  has  received  several  letters  patent,  is  a 
very  ingenious  electrical  device,  or  more  properly  a  mag- 
netic device,  for  fastening  on  shoe  buttons.  By  means  of 
a  permanent  magnet  the  loose  buttons  are  picked  up  and 
carried  to  the  desired  point.  Mr.  Coleman  has  also  per- 
fected a  dry  battery,  which  it  is  claimed  [has  a  high  effi- 
ciency, and  is  now  at  work  on  a  small  motor  that  will  soon 
be  placed  on  the  market.  This  firm  is  also  prepared  to  do 
repair  work  or  to  assist  in  the  perfecting  and  manufacturing 
of  other  specialties. 

There  has  been  a  demand  for  an  arc  lamp  that  would 
burn  steadily,  giving  a  reasonably  high  candle  power  on  an 
incandescent  circuit.  This  demand  has  come  principally 
from  large  establishments  owning  an  isolated  incandescent 
plant,  the  fact  appearing  after  such  plant  has  been  installed 
either  that  the  lights  have  not  been  properly  distributed  or 
that  in  some  large  room  or  space  with  high  ceilings  the  in- 
candescent lamps  are  too  far  away  to  be  effective.  To 
remedy  this  defect  an  arc  lamp  must  be  resorted  to  and  the 
Mosher  Arc  Lamp  company,  125  Ontario  street,  Chicago, 
claims  to  have  perfected  its  lamp  so  that  it'renders  an  entire- 
ly satisfactory  service.  The  demand  for  these  lamps  during 
the  last  two  or  three  weeks  being  far  in  excess  of  the  capac- 
ity of  the  factory,  plans  for  a  new  factory  on  a  large  scale 
are  being  prepared.  Ground  in  a  Chicago  suburb  will  be 
purchased,  and  the  factory  built  before  the  close  of  the 
present  summer. 


ELECTRICAL    PATENTS. 

Issued  April  i\^  1891. 

450,605.  Socket  for  Incandescent  Lamps.  George  H. 
Alton,  Lynn,   Mass. 

450,613.  Electric  Railway.  Frank  S.  Culver,  Eau  Claire, 
Wis. 

450.615-  Means  for  Communicating  Information.  Pat- 
rick B.  Uelany,  New  York,  N.  Y. 

450,626.  Safety  Device  for  Overhead  Electric  Wires. 
Max  Kerstein.  Boston,  Mass. 

450,628.  Wall  Socket  for  Incandescent  Electric  Lamps. 
Philip  Lange,  Pittsburg,  Pa. 


450.630.  Printing   Telegraph.     Samuel   R.  Linville  and 
Louis  F.  Hettmansperger,  Philadelphia,  Pa. 

Of  the  one  hundred  and  sixty-three  claims  the  one 
hundred  and  fifty-third  is  given: 

"In  a  printing  telegraph  system,  a  key-board  pro- 
vided with  two  series  of  keys  adapted  to  maintain  a 
closed  line  circuit,  adjacent  keys  of  both  series  electri- 
cally connected  with  each  other,  and  one  series  con- 
structed so  as  to  break  said  line  and  the  other  adapted 
to  interpose  resistance  in  said  line." 

450.631.  Printing  Telegraph.     Samuel  R.  Linvilie,  Phila- 
delphia, Pa. 

450,639.     Electric  Motor  or   Generator.     John  F.  Seiber- 
ling,  Akron,  O. 

The  invention  relates  to  the  construction  of  the  pole 
pieces  of  the  field  magnets  in  two  parts,  adjustable  one 
relative  to  the  other  and  having  faces  adjustable  at  the 
side  of  the  armature. 

450,641.  Self-Exciting  Alternate  Current  Electric  Gene- 
rator. William  Stanley,  Jr.,  Great  Barrington,  Mass. 
The  object  of  the  invention  is  to  provide  means  for 
regulating  the  current  automatically  and  maintaining 
a  constant  or  an  increasing  or  decreasing  difference  of 
potential  upon  the  work  circuit,  as  may  be  desired, 
throughout  variations  of  load. 

450.645.  Railroad  Signaling   Apparatus.     John  D.  Tay 
lor,  Piketon,  O. 

450.646.  Electric  Railway  Block  Signal.     John  D.  Tay- 
lor, Piketon,  O. 

The  object  of  this  invention  is  to  place  the  control 
of  trains  on  any  system  of  blocks  in  the  hands  of  one 
man,  who  will  have  an  efficient  means  of  knowing  the 
exact  location  of  all  trains,  and  consequently  will 
know  just  what  signals  to  give  to  following  trains. 

450,652.     Electric    Locomotor.      George    Westinghouse, 
Jr.,  Pittsburg,  Pa, 

450,683.     Trolley  or  Traveler  for  Electric  Railways.  Sid- 
ney H    Short,  Cleveland,  O. 

450,687.     Railway   Gate   Crossing   for    Overhead    Lines. 
Elihu  Thomson,  Lynn,  Mass. 
We  give  the  first  claim: 

"The  combination,  with  a  railway-gate,  of  an  elec- 
tric line  conductor  crossing  the  path  of  said  gate  and 
provided  with  a  removable  bridging  section  actuated 
by  an  electro-magnet  and  circuit  connections  for  oper- 
ating said  electro-magnet." 

450,690.     Clamp-Electrode  for  Electrical   Dental  Appara- 
tus.    Thomas  S.  Wilson,  Chicago,  111. 

450,706.     Electric  Bell-Pull.     Lemuel  B.   Tinkham,  Bos- 
ton, Mass. 

450,708.     Insulator.     Theodore  Creighton,  Tiffin,  O. 

Steam  Engine    Indicator.      Frederick   Sargent, 


.731- 
New  York,  N.  Y. 


450, 


734- 
III. 


Electric  Cable.    William  I.  Bunker,  La  Grange, 


The  invention  consists  in  forming  the  cable  of  many 
separate  and  individual  parts  or  particles  insulated 
from  each  other,  except  at  their  poles  or  points  of  con- 
tact, arranged  in  a  series,  and  retained  in  such  series 
by  any  suitable  means. 

450,742.     Electrical  Propulsion  of  Vehicles.     Edward  H. 
Johnson,  New  York,  N.  Y. 

450,744.  Power  Transmitting  Device  for  Electric  Railways. 
Edward  H.  Johnson,  New  York,  N.  Y. 

450,834.     Method  of  Making  Plates  of   Secondary  Batter- 
ies.    Stanley  C.  C.  Currie,  Philadelphia,  Pa. 

450.839.  Method  of  and  Apparatus  for  Covering  Electric 
Wires.  Jabez  E.  Walcott,  Providence,  R.  I. 
The  second  claim  reads  as  follows: 
"An  improved  method  of  forming  covers  or  sheaths 
for  wires,  the  same  consisting  in  bending  a  soft  metal 
strip  partially  around  the  wire  or  wires  and  forming 
raised  edges  or  lips  thereon,  then  burning  or  fusing 
said  lips,  and  finally  rolling  down  said  fused  lips,  as 
set  forth." 

Charles  Willms,  Baltimore, 


450; 
450, 
450, 
450 
450, 

450, 

450, 

450, 
450. 

450, 
450, 
450, 


450, 
450. 


John  Stephenson,  New 


840.     Galvanic   Battery. 
Md. 

846.     Insulated  Electric  Car. 
York.  N.  Y. 

S53.       Trolley  Wheel      Support    for    Electric    Cars. 
Harold  A,  Webber,  Passaic,  N.  J. 
872.     Eiectric  Valve  Controller.    Charles  B.  Reardon, 
Franklin,  Pa. 

875.       Electrically   Propelled   and   Steered    Torpedo. 
Winfield  S.  Sims,  Newark,  N.  J. 
896.     Thermostat.     Jesse  C.  Sims,  Maynard,  Mass. 
,923.       Electro   Magnetic    Apparatus.      Leonidas   G. 
Woolley,  Grand  Rapids,  Mich. 

,927,  Automatic  Electric  Valve-Controller.  Ferdi 
nand  E.  Chatard,  Baltimore,  Md. 

,966.  Electro  Magnetic  Apparatus  for  Operating 
Stop  Watches.  Frank  A.  Matthews,  Providence, 
R.   I. 

970.     Electric  Motor  Mechanism.  Samuel  E.  Mower, 
New  Haven,  Conn. 
973.     Electric  Switch. 
Conn. 

,975.     Dynamo  Electric    Machine  or   Motor. 
L.  Parcel le,  Boston,  Mass. 

Claim  two  is  given: 

"The  combination,  of  a  fixed  hub  or  frame  carrying 
the  field  poles,  the  surrounding  ring-armature  having 
multiple  coils,  and  the  casing  surrounding  and  carrying 
the  armature  and  interlocking  and  rotating  therewith." 
,985.  Electric  Current  Regulator.  Joseph  A.  Will- 
iams, Cleveland,  O. 

991.  Ceiling  Rosette  for  Incandescent  Lamps.  David 
J.  Cartwright,  Boston,  Mass. 


John  A.  Norton,  Bridgeport, 
Albert 
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BUGmra  E.  FBOJUPS,  Vtesaiint.  W.  H.  Sawteb,  Beo'y  tind  Electrlclaa.' 

AMEHICA]^  ELECTRICAL  WOUKS, 

PROVIDENCE,  R.  r. 

Manufacturers  of  Patent  Finished 

ELECTRIC  LIGHT  WIRE, 

X  Magn&t  Wire,  Office  and  ADnunciator  Wire,  Rubber  Gov£j'eiX 
Wire,  Lead  Encased  Wire,  Telephone  aod  " 
Incandescent  Cords. 

FARADAY  CABLES. 

New  York  Office,  10  Cortlandt  Street. 

F.  C.  ACBjRIWIAS,  Asent*'' 


THE  ^^CIu-A-IE^iEZ''  TTsTII^E- 

Insulation  Guaranteed  Wherever  Used,  Aerial,  Underground  or  Submarine. 


In  a  letter  from  the  IVSPECTOE  of  the  Boston  Fire  Underwriters*  Union,  under  date  of  March  29, 
1886,  he  says:    "A  Thoroughly  Reliable  and  Desirable  Wire  in  Every  Respect." 

The  robber  used  In  iaailating  oar  wires  and  cables  le  specially  chemically  prepared,  and  is  guar- 
enleed  to  be  waterproof,  and  will  not  deteriorate,  oxidize  or  crack,  and  w  U  remain  flexible  in  extreme 
cold  weather  and  not  affected  by  heat.  The  Insulation  is  protected  from  mechanical  Injury  by  one  or 
more  braids  and  thewhole  slicked  with  Clark's  Patent  Compound,  which  is  water,  oi'.  acid  hud  to  a 
very  great  es'ent,  fire-proof  Our  insulation  will  prove  durable  when  all  othe'S  fail.  We  are  prepared 
to  fnrulsh  Sinple  Wires  of  all  gauges  and  diameter  of  insulation  for  Telegraph,  Telephone  and 
Electric  Llghtsfrom  stock.     Cables  made  to  order. 

EASTERN  ELECTRIC  CABLE  COMPANY, 

61  and  63  Hampshire  Street,  Boston,  9Iass. 

HENRY  A.  CLARK.  General  Manager. HERBERT  H.  BnSTIS,  Electrician. 


ALL  SIZES 

AND 
QUALITIES 


MICA 

For  Electrical  Purposes. 

EUGENE  MUNSELL&  CO, 

218  Water  St..  Wew  York. 


E  Turner  Brass  WoBKS 
1  LASALLt  Ave 
Chicago. 


5PECWLTIE5 


.^ 


z^. 


The  Electrical 
Construction  Co. 


C.  A.  HARTER,  Manager. 


Telephone,  1718. 


Best  and  Gh£apest. 

Reqnifcs  Less  Battery. 

MADE  BY 

Walter  Hay  ft  Co., 

18-30  W.  Randolph  Street, 
CHfCACO. 


IF  YOU  HAVE  A  BATTERY. 

Gravity  or  Leclanche,  nse  the  Delany  Battery 
Strip.  It  prevents  salts  from  creepine,  beeps 
batteries  and  ehelves  clean,  prevents  local  action, 
and  prolongs  life  of  battery.  ^VARRA1DT£I>. 
Pe  idoz.,  Gravity,  60c;  Leclanche,  50c. 

PATRICK  B.  DELANY, 

Sonth  Oranee,  N.  J. 


SYNOVIAL  DYNAMO  OIL 

Second  to  ITone.  Free  from  Gum  or  Acids. 

Bjrefilterlngcan  be  need  contlnaally.                      Adopted  by  the  largest  Electric  Plants  of  the  Weet. 
Write  tor  Frlcee  and  Samplea.  S.  TAUSSIG.  Agenl.  45  River  St..  CHIOGO. 

"MAGNETIC  VANE" 

AMMETERS  AND  VOLTMETERS 

ARE  Tllli  BEST  INSTHUMENTH  FOU 

Central  Stations,     Isolated  Plants, 
Marine  Installations,     Electric  Railways, 


CorreHpondence  mollclted- 
Hend  for  lllnstrated  <?ircnlar '^35. 


OUEEN  £  CO.,  PHILADELPHIA. 


JAMES  LEFFEL  WATER  WHEELS 


BUILT     BY     THE 


JAMES  LEFFEL  ^  CO. 


UPRIGHT    AND    HORIZONTAL, 

POR 

Electric,  MiNiNQ  and  Manufacturing 

I'^t*y  workinK  gatr-H.  Hlub  pdrrontugo  and  ovon 
Hjiccd  nt  full  iind  piirt  rniuK-iry.  j;.|iially  iidfiptod  to 
hlprh  iirid  liiw  \uu\i\h.  Liirj^o  ihiiuIht  of  «i/,(.rt  rind 
HtyloH      Hc;inl  ffir  diiBcrlpllvu  pituijiLlt't  to    ^ 

THE  JAMES  LEFFEL  &  CO. 


T— n    SPRINGFIELD, 
OHIO. 


OR  110   LIBERTY   ST., 
NEW   YORK  CITY. 


GEORGE  CUTTER, 

ELECTRIC   SPECIALTIES, 
333  The  Rookery,      ....      CHICAGO. 


SITUATION  WANTED 

By  a  mechanical  draughtsman   and 
experienced  designer. 

Address  "Draughtsman," 

Care  of  Western  Electrician. 


F  O  R.    S  A.  L  E 

SECOND-HAND  MACHINERY. 

Two  50  light  United  States  Arc  Dynamos,  with 
eliding  base  frame  and  antomatlc  resalatur,  100 
new  style  Duplex,  United  States  arc  lamps,  with 
banger  boards.  One  SiMijrht  United  States  Arc 
Dynamo,  with  sliding  base  frame,  antomatlc  regn- 
lator,  20  Daples  lamps,  with  hanger  boards.  One 
Coniinenlal  C5-light,  compound  wonnd,  Incandee- 
cent  Dynamo,  base  frame  and  rheoetat.  Two 
"Edison"  45light,  shunt  wonnd  Dynamos,  base 
frame,  rheostat,  ampere  meter  and  es'ra  armature. 
F.  P.  IjITTIjE  &  CO., 
141  E.  Seneca  St.,  BafTalo,  AT.  ¥. 


ELECTRIC         '*®-  Mclaughlin. 

Oft  11  U/AV  14  ^QflJ's'  Experience. 

I  IPUT  A  Pioneer  in  the  Business. 

DnU/CD  Repairs  and  Parts  for  all 
AND  rUWtn.  Systems. 


4S,  50  and  SS  KTORTII  CLINTON  ST., 
CHICAGO,  ILL. 


FOR  SALE. 


STREETCARS, 


OME  HDSDRED  12-FOOT  CARS, 

Built  by  the  John  Stephenson  Co.  and 
Jonts,  one-end  type,  with  fare  box,  la 
good  order;    gauge,  4  ft.  8)^  In. 

Six  Hundred  Tons  38-lb.   Tram  Steel 
Rails  and  One  Hundred  30  ft.  Steel  Poles. 

ROCHESTER  RAILWAY  CO., 

ROCHESTER.  N.  Y. 


Electrical  Wood. 


p 

CROSS    L    ARMS 

E 
S 
OCTAGONAL    PINE    AND    STEEL  POLES. 


Tel(*e:raph 
Telephone 
Klectric  Light 


C.H.HOLMES,  ""'""■""'"'g^^ei?;^ 


Mo. 


ELECTRIC 


OUTFIT. 


MASON'S  FAMOUS  BATTERIES. 

MEDAL  AWARDED,  American  Institute  Exhibition,  1891. 
SEND  FOR  ILLUSTRATED  CATALOGUE  B. 


JAMES  H.  MASON, 


118  &  120 

Park  Ave. 


Brooklyn,  N.Y, 


ROOT'S  Water-tube  Boiler. 


ROOT  SECTIONAL  SAFETY  BOILER. 


SAFE.      ECONOMICAL.      DURABLE- 

AN  liXCELLEMT 

Electric  Plant  Boiler. 

Adopted  by  the  Electric  LIghtCompanlesof 
rciri.lr.  St.  Paul,  Columbus,  Oinriimati, 
r^  I  oiii,"'villi>,  Jersey  City,  and  ii  great  many 
"<*  ctl  'Tf.;  bWo  bv  ttie  Armington  &  SiiliH  En- 
Lino  Co  .  Providence,  li.  I.;  the  Lyiiu  Bolt 
Line  Street  My.  Co,  Lynn,  Mass  ,  and  the 
IhomsOQ-Uouston  Electric  Co  ,  Lynn,  Maea 

Abendroth&RootMfg.Go., 

28  Cliff  St ,  New  York. 

BRANCHES:  Boston,  Phlliidelphla,  New 
Orleane,  Dallas,  Itochester,  Cincinnati  and 
Chicago. 


THE  GROGKER-lTirHEELBR 

PERFECTED  MOTORS. 

liition,  l'orK<**l  llrldM  let  inin  hanf,  Ht'U'-oiliiiu: 
Ix'RriiiKN.  Mfll'-<-ciitrriiiu:  IxMiriiitJ^H.  nil  hIzoh, 
iHidi  arc  ami  lueaiutcuvoiit,  fur  all  lunvor 
purpoM<'H.  _^ 

AcknuwIiulKOd  liy  tlio Loading ManufnctinliiKConipunleM  to  bo 

THE  MOST  PERFECT  MOTOR  MADE. 

Estimates  and  Plans  Furnished  for  Elootrla  Power  Equipment- 
Correspondence  Invited. 

430--432  WEST  14TH  ST.,  NEW  YORK. 
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Established  in  1861. 

E.  BKGGOT, 

WHOLESALE  AND  RETAIL  DEALER  IN 

ELECTROLIERS, 

COMBINATION 

GAS  AHD  SLIDTRIC 

FIXTURES. 

ELECTRIC  AND  GAS  GLOBES, 

SHADES,  Etc.,  Etc., 

171  E.  ADAMS  STREET, 

CHICAGO. 

BRANCH  STORB 

2134  Michigan  Avenue. 


EDISON  LAMPS  REDUCED  TD  44  GTS. 

16  CANDLE  POWER  LAMPS. 

Lots  of  25  to  150 44  cents  each. 

Lots  of  150  to  500 42  cents  each. 

Lots  of  500 40  cents  each. 

Other  sizes  In  proportion.     All  sizes  In  stock,  •with  bases 

to  fit  any  make  of  lamps  or  sockets. 

FuU  lAne  OKOHITE  WIRES  in  Stock.    Safest  and  best  wire  made. 

Full  Line  of  Edison  Sockets  and  Appliances, 

STANDARD  ELECTRICAL  WORKS,  "^'"Sl"""'' 


OHIO. 


You  Will  Oblige 


Both  Advertiser  and  Publisher 
by  mentioning  the  WESTERN 
ELECTRICIAN  when  writing 
to  advertisers. 


ELECTRIC 
LIGHT 


SUPPLIES. 


The  Empire  City  Eiectric  Co., 

15  and   17  DEY  ST.,  NEW  YORK. 


Stil well's  Patent  Live  Steam-Feed  Water  Purifier. 

Removes  all  Impurities. 

Entirely   prevents   SCALE    in   Steam 

Boilers.    Catalogue  on  application. 

8TILWELL&BIERGBMF6.G0., 

DAYTON,  OHIO. 


WE    ARE    FITTED   WITH 


^N^«^       RELIABLE  Machinery  and  Tools, 


c^ 


And  Employ  RELIABLE  Workmen. 

An  Kinds  of  Electrical  Apparatus  to  Order. 

CHICAGO  ELECTRIC  MFG.  CO. 


FOR  THE 

WESTERN  ELECTRICIAN. 


PLAYING   CARDS. 

You  can  obtain  a  pack  of  best 
quality  playing  cards  by  sending 
fifteen  cents  in  postage  to  P.  S. 
EusTis,  Gen'l  Pass.  Agent  C,  B.  & 
Q.  R,  R.,  Chicago,  III. 


EiViPIRE  CHIIMA  WORKS, 

144  to  156  Green  St.,  Green  Point,  BrooHyn,  E.  D.,  N.  Y. 
HARD  PORCELAIN   ELECTRICAL  SUPPLIES, 

INCLUDING 

Siritch  Bases.  Cat-Ont  Boxes,  Cleats,  Circuit  Breakers, 
Bashinss,  Knobs  and  other  Insulators. 

The  body  of  our  goods  Is  made  non-condQctlve.  Our  ware  Is  the  most 
dense  and  is  conBequently  fh()  most  non-abeorbent  that  can  be  produced, 
being  the  TRUB  HARD  POaCELAIN. 


J.  C.  TEMPLE, 

(Formerly  of  STOUT,  MILLS  &  TBMPLB), 
DAYTON,  OHIO, 

HitranlicaiKiMecliaDicalEDpeer 

Improvement  of  Wafer  Powers,  Arraneement 
of  f*ower  Plants,  Shafting,  etc.,  for  Electric  Power 
and  Light.    CONSTRUCTION  SUPERINTENDED. 


HENRY  HUTTON, 

Consalting  mi  Gontriicting  Eiieltical  Engiaeir. 

COMPLETE  ELECTRIC  LIGHT 

AMD  POWER  PIiANTS. 

MINING   AND   SPECIAL   MACHINERY. 
MANUPACTTJBERS'  AGENT. 


LATTICED  ANGLE  IRON  POLES 

MAHrUCACTUBEU  BS  THE 

WISCONSIN  BRIDGE  $c  IRON  CO. 

MILWAUKEE,   WIS. 

Strongest  and  cheapest  Iron  Pole  made.     In  use  in  St.  Paul,  Indianapolis, 
Milwaukee,  Elgin,  Springfield,  and  many  other  cities. 

ANCLE  IBOai  BRACKETS  AND  AL.Ii  OTHER  IBON  WOBK  FOB 
ELECTRIC  BAILlfATS  AIVD  BUILDIN«!§  A  SPECIALTf. 


THE  ELEKTRON  MFG.  CO., 

79  and  81   Washington  Street,  Brooklyn,  N.  Y. 


-aiANUFACTrRERS    OF- 


Perret  Electric  Motorsi  Dynamos 

liAMIXATED  FIELD  MAGNETS,  HIGH  EFFICIENCY, 

LO'W  SPEED,  FULL  POW^ER. 


Motors  of  any  size  for  any  purpose.  Factories  equipped  throughout  with  Electric  PoiveM 

Isolated  Plants  for  Incandescent   Electric  Lighting. 


Ferret  20  II.  P.  Motor,  Spooa  C50,  Weight  1,800  IbB. 


3H3XjXiI3Sra-    J^a-EITTS: — ■ 

BALTIMORE.  MD..  Huntington.  How  &  Pitcher.  306  Wost  Fayette  St. 
WASHINGTON.  D.  C,  J.  U.  Burl(ctt  &  Co.,  1409  N.  Y.  Ave.  ST.  PAUL,  MINN.,  F.  J.  Rcnz,  327  Minnesota  St. 

NEW  ORLEANS,  U.,  Gcorgo  Baquio,  140  Gravicr  SI.  PHILADELPHIA,  PA.,  Pennsylvania  Macliino  Co.,   29  N.  7th  St. 
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VICTOR  TURBINE  WATER  WHEEL 

The  attention  of  ELECTRIC  COMPANIES  is  called  to  this  CEI^E* 
BRAXED  WAXER  WHEEL  as  particularly  adapted  to  their  use, 
on  account  of  its  remarkably  steady  nKOtion,  liisrli  Speed 
and  ereat  ElKeiency,  and  larfje  Capacity,  for  its  diameter, 
being  double  the  Po^ver  of  most  wheels  of  same  diameter.  It  is  used  by  a 
number  of  the  leading  electric  companies  with  great  satisfaction.  In  the  econom^ 
ical  use  of  water  it  is  without  an  an  equal,  producmg  the  highest  per  cent,  of  use- 
ful effect  ±;;uaranteed. 

i^NU  FOB  CATALOGUE  AXD  PARTICTTtARS. 

Our  Horizontal  "Victor"  is  highly  recommended,  as  no  geai;  axe  required, 
and  it  can  be  belted  directly  to  dynamo. 

The  accompanying  engraving  represents  a  pair  of  12-inch  VDCXOR 
XURRIi\ES  arranged  on  a  horizontal  shaft  with  Cast-Iron  Flume  Draft 
Tubes,  End  Bearings  for  Shaft,  and  Driving  Pulleys  complete,  all  mounted  upon 
a  substantial  cast-iron  bed  plate.  The  entire  arrangement  is  very  complete  and 
strictly  first-class  in  every  particular.  We  are  now  prepared  to  furnish  Victor 
Turbines,  either  single  or  in  pairs  on  horizontal  shafts,  and  where  the  situation 
admits  of  their  use.  we  recommend  them. 

STILWELL  &  BIERCE  MFG.  CO.,  •  DAYTON,  OHIO. 


LM.^«Slla'<^ll! 


-GRADE 
UjGHTINC? 


PURE  ALUMINUM 

One  Dollar  a  Pound  in  Ingots. 

The  Cheapest  and  Purest  on  the  Market. 

Manufactured  by 

THE   COWLES 

Electric  Siiifiltini&AlnmMni  Co. 

LOCKPOBT,  Iff.  Y, 

Aluminum  Brags  and  Aluminum  Manganeae 
Bronze  ihe  eirongest  and  best  metala  for  pro- 
pelier  wheels. 

Gold  Medal,  Paris,  1889:  Elliott  Creesoo  Gold 
MeSal;  John  Scott  Legacy  lledal. 

Coriespondence  Solicltel. 


HARRISON  CONVEYOR 

FOR  HANDLING 

Grain,  Coal,  Tan  Bark,  Seeds,  Etc. 

Will  convey  all  kinds  of  grain  without  mixinji. 
Will  c;irry  two  different  kinds  of  material  in  op- 
posite directions  at  the  same  time. 
Will  convey  One-Hundred  and  Fifty  Tons  of  Coal 

fer  hour.  Made  of  Wrought  Iron  and  Steel.  Send  for 
llua.  Catalog.  BORBKN  «fe  SELLECKCO.* 
4:8  and  OO  J^ake  St.,  Chlcaeo.  111. 


Yon  mabe  a  mietake  If  you  don't  boy  Electrical 

Snppliea  from  F.  &  F.,  Cleveland,  Ohio. 

Send  for 

the  latest 

"lilstof  Bargains 

for  Bell  Hangera" 

and  "rock  bottom  prices"  on 

Sledical  Batteries. 

■We  undersell  all. 

Address 

Fletcher  &  Fletcher  Electric  Co.,  Cleveland,  O. 

Mention  thla  paper  if  you  want  bottom  prices. 


WM.  S.  Tdrnek,  Pres.  Geo.  A  Bbll,  V.  Prk3.  J.  Lester  WooDERnxiK,  Sec.  and  Treas. 

WOODBRIDGE  &  TURNER  ENGINEERING  CO., 

Consulting:  aud  Constructing 

ELECTRICAL  AND  MECHANICAL  ENGINEERS. 

Complete  Equipment  of  Electric  Railways.  Steam  and  Electric  Plants. 

47  Times  Building.  Telephone  Call,  1009  Cotiiandi.        NEW    YORK. 


FOR  SAIaE. 


Onel5-liglit  50  Tolt 
One  25-light  50  TOlt 
One  so-light  50  Tolt 
One75-light  110  Tolt 
OnelOO-lightllOTolt 
One  150-light  110  volt 
Including  Lamps  and 


Dynamo 
Dynamo 
Dynamo 
Dynamo 
Dynamo 
Dynamo 
Holders . 


i.  W.  COLBURN  &  CO.. 

FITCHBURC,  MASS. 


WE  ARE  HEADQUARTERS  IN  THE  WEST 

FOR    EI.ECXRICJLL    HOOI^S. 

SEND  FOR  OUR    COMPLETE  CATALOGUE. 

Electrician  Publishing  Co,,  G  Ijaheside  Pldg„  Chicago,  III. 


SONBEAM  SUNLETS 


,mM.li^ 


Shall  the  first  cost  of  a  Lamp 
or  the  Current   Consumed   be 


the  chief  consideration? 


The  Sunbeam  iDcandescent  Lamp  Co., 

805  Chamber  of  Commerce  BIdg.,  Chicago. 
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C.  &  C.  ELECTRIC  MOTORS  AND  DYNAMOS. 


Electric  motors  in  all  standard  sizes 
for  operating  elevators,  pumps,  print- 
ing presses  and  machinery  for  gen- 
eral manufacturing  purposes. 


Electrical  Mining  Machinery  of  all 
kinds.  Hoists,  Tram  Cars,  etc. 


Electric  Blowers  for  ship  ventila- 
tion.   Fan  outfits. 

Electric  plants  f  ^r  pumping  church 
organ  s. 

Over  10,000  motors  in  actual  oper- 
ation. 


THE  C.  &  C.  ELECTRIC  MOTOR  CO.. 


Dynamos  in  all  sizes  of  same  de- 
sign and  dimensions  as  the  standard 
motors. 

Equipxaent  of  mines,  factories,  ma- 
chine shops,  o£B.ce  buildings  with  com- 
plete electrical  plants  for  lighting  and 
power. 

New  England  Office,  63  Oliver  St.,  -  BOSTON. 
Philadelphia  Office,  -  38  S.  FOURTH  ST. 
Chicago  Office,  PHENIX  BLDG. 

San  Francisco  Office,        .        35  MARKET  ST, 

402-404  GREENWICH  ST., 


The  New  American  Turbine  Water  Wheel. 

PAETIODIAELY  ADAPTED  TO  DETVrfTG 

ELECTRIC  LIGHT  AND  POWER  STATIONS, 

On  account  of  its  high  efflcleney  at  all  stages  of  gate,  steadiness  of  motion  and 
easy  working  gate,  the  construction  of  wliicli  makes  it  the  most  sensi- 
tive to  tiie  action  of  a  governor  of  any  wheel  on  the  market. 


CPNn    FOR    PRTAI  IIPIIF   illustrating  various  styles  of  setting 


on  both  vertical  and  horizontal  shaft. 


THE  DAYTON  GLOBE  IRON  WORKS  GO., 

DAYTON,  O. 


SUCCESSORS  TO 


STOUT,  IirLL,S  &  TEMPIiE, 


FRANKLIN  S.  CARTER, 

GHAS.  M.  WILKINS.         j- TRADINe  AS 

E,  WARD  WILKINS 


!—  PARTRICK  &  CARTER  CO., 


MANUFACTURERS  OF  ALL  KINDS  OF 


Send  your  business  card  and  get  our  Catalogue  and  Trade 

Discount  Sheetj  then  you  will  see  what  we  make, 

and  how  low  we  sell  our  goods. 

125  SOUTH  SECOND  STREET,        .         .        PHILADELPHIA,  PA. 


THE 


WOODBURYINGINE 


SELF-CONTAINED,  AUTOMATIC 
HIGH  SPEED  STEAM  ENGINE 
for    Electric    Lighting   and 

Street  Railway  Service, 
With  BOILER  PLANT  Complete. 

Cm  talomir-.-^  Weill   on  ;i])]  >!  icnlion. 

STEARNS  MANFG.  CO.  ERIE,  PA. 


STEAM  PLANTS 

TTIT.   B.  PSARSON  i£  CO., 

JIECHANICAt.  KNCillVEEBM  AND  CONTKAGTORS. 

403  HOME  INSURANCE  BUILDING,  :  CHICAGO. 


JOHN  STEPHENSON  CO., 


LIlVniTEXD, 


STREET    CARS 


FOR 


ELECTRIC  MOTORS. 


CARS    ADAPTED    TO    ALL    SYSTEMS. 
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THE  EVANS  FRICTION  CONE  CO., 

85    A7V.^a7E3El.    SO^XllEZEia?.    ^SOSM^OSa',    AC^SS. 


The  Bridgeport  Electric  Light  Co.,  Bridgeport,'Conn.^  have  thorou£:hly  tested 
and  have  adopted  the  Evans  System  of  Driving  Dynamos. 

Thousands  of  H.  P.  in  use.     For  ftill  particulars  send  for  Catalogue  B.     Hundreds  of  sets  of  Speed  Cones  in  iiee, 
driving  all  classes  of  machinery  where  a  variable  speed  is  required.     For  further  information  send  for  Catalogue  T. 


ELECTRICAL 
BOOKS. 

Send  For  Complete  Catalogne. 

Electrician  Publishing 
Company, 

6  Lakeside  Building,    -     CHICAGO. 


H.H.HIPWELLMFG.CO.. 

Formerly  of  Allegheny,  Fa., 

Manufactnxera  of 

Electric  Specialties  of  Every  Variety. 

TOOLS.  DIES,  ETC., 
LiOns  Island  City,    Kew  York. 


:F'Oze  s  ftTiE- 


DYNAMO. 

Almost  new.    Will  sell  with  or  without 

lamps.    Price  low. 

Hiram  M.  Howard  &  Co..  -     Cincinnati.  Ohio. 


MAP  OF  THE  UNITED  STATES. 
A  large,  handsome  Map  of  the  United  States, 
mounted  and  suitable  for  office  or  home  use, 
is  issued  by  the  Burlington  route.  Copies  will 
be  given  free  when  it  can  be  done  without  ex- 
pense lor  transmis  don ;  or  they  will  be  mailed  to 
anv  address  on  receipt  of  six  cents  in  postage  by 
P.  S.  EusTis,  Gen"l  Pass.  .Agent  C.  B.  &  Q.  R. 
R..  Chicago.  111.  •        


!r.y»i 


lURE  ALUMINUM 

IN 

Castings,  Ingots,  Sheets,  Rods, 
and  Wire. 

ALUMINUM  BRONZE 


Castings,  Ingots,  Sheets,  Rods  and  Wire. 

SEND  FOR  PKICES. 


THE  CLEVELAND  ALUMINUM  CO,, 

Atwater  Building,  CLEVELAND,  O 


CmCAGO   Z1TST7LATED   WIRE    COMFAIT7, 


n>I.A.la'XTF.A.C;T>TTZ«.X3ftS    OI' 


HI6H  6RADE  INSULATED  WIRES 


or    ALL     DESCKIl'TION**:. 


WEATHERPROOF   WIRES, 

OFFICE  AND  ANNUNCIATOR  WIRES, 

MAGNET  WIRES, 

INCANDESCENT  LAMP  CORDS, 

ETC.,    ETC.,    ETC, 


WEITE  FOE  QUOTATIONS   I 
AND   SAMPLES. 


Our  facilities  are  such  that  we  are  prepared  to  fill  orders  of  any  size. 

CHICAGU  INSULATED  WIRE  CD,,  48-52  N.  Clinton  St.,  CHICAGO,  ILL. 


THE  SCHUYLER 


-SirSTEI^    OF- 


ARC  LIGHTING 


CONTAINS  THE  FOLLOWING  IMPORTANT  rE.\TURES: 


Instantaneous  and  Automatic  Regulation. 

Self-Lubricating  Boxes. 

Ventilated  Arnnature.  proof  against  a  burn-out. 

A  Pure  White  Steady  Light. 

MSCHUYLER  ELECTRIC  CO., 

MIDDLETOWN,  CONN. 


BAITER 

IMLWir  MOTOIS 

SLOW  SPEED. 

NO  INTERMEDIATE  GEARING. 
Gears  Run  in  Oil. 


P 


EXAMINE  INTO  THE  MERITS  OF  THESE  MOTORS 

IF  A  REDUCTION  IN  REP  J  IBS  IS 

WORTHY  OF  CONSIDERATION. 


COMPLETE  Sr  EQUIPMENTS. 


SLOW 
SPEED 


STATIONARY  MOTORS 


For  ARC  and 

Incandescent  Circuits, 
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NEW  BOOK! 

READY  IN   MAY. 


ELECTRIC 


TRANSMISSION 

HAND-BOOK. 


Lieut.  F.  B.  Badt's  latest  addition 
to  our  famous  hand-book  series,  of  which 
20,000  copies  have  been  sold.  The  new 
book  deals  in  the  author's  well-known 
practical  style  with  all  the  problems  of 
Electric  Power  Transmission. 


READY  IN  MAY._  PRICE,  $1.00. 

ELECTRICIAN  PUBLISHING  CO., 

6  LAKESIDE    BUILDING,  CHICAGO. 
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TRADE  MARK. 


Okonite  and  Candee 
Okonite  and  Manson 


(FACSIMILE)  ■«»■.  U.   TELBGKAM. 

To   SOUTHERN  ELECTRICAL  SUPPLY   CO. 

823-  Locust    St.-    St.    Louis,    Mo. 
Ship   by   express   nine    thousand    feet   two  naught 
Okonite  feeder   wire  at  once. 

Dallas    Cons.    Trac.    R'y   Co. 

LARGE  STOCK  OF  ELECTRIC  LIGHT  SUPPLIES. Bg"  Prompt  Shipments- 


SIOUX  CITY  CORLISS  ENGINE. 


so   -ecu    500    t4-  !=■. 


BUILT   BY   THE 


SIOUX  CITY,  IOWA. 

BIDDINGS'  AJFrOMATIC  ENGINE, 

SlMl'LEAND   COUrOUND. 


S   K.  GREGG,  Manager, 
Chicago  Branch  House,  327  The  Rookery. 


BOILERSond 

Complete  Power  Plants 
built  and  erected. 
Write  for  eetimatee    and 
circulars. 

Largest  Engine  Works 

WEST  OF  THE 

Mississirn. 

S    LEWIS.  Agent,  703  Market  St..  St.  Louis.  Mo. 


'^^l 


'BYJ.A.J.  5HULTZ. 


s^ALL  LEATHER  --.>        /^^'t    j&». 

NO  IRONRODORHINGE.OLO  STYLE    |  ^^^P/'V 

'-^LEATHER  LINKAND  IRON  ROO  BELT  |    l)   _     '"^^'C 

DELTiriG 


^^ai\ufaGturers  of^ 


-  AND  R0PETRAN5MISSION  SUPERSEOtD  ' 


M 


YOUR  POWER. 
YOUR  BELTS. 
YOUR  MONEY. 

-  BY  COVERING  YOUR  PULLEYS  WITH 

5HULTZ  PATENT 

LEATHER  PULLEV  COVERING, 


jl5 
TANNED  ON  the: 
SURFACES  ONLY 
NTERtOR  IS 
RAWHIDE.- 

THE  ONLY  PERFECT  BD.T  \ 
MADE. NO  5UPPINC 
OR  LOST  MOTIOti 


.  (    164  Summer  St.,  Boston,  Mays  ;  2-^  Pearl  Sr  ,X.'u  Vork  ("itv. 
■  *    129N.TbirdSt.,Pbiladeli)hia,  Pa  ;fiO\V.  Moaro"  St    Uhiciigo. 


(^aWHideiageIeatfIer- 
D  Picker  Leather- 

I   St.  Louis,  Mo. 


A   FEW    POINTS 

tiiat  seem,  to  have  won  public  fn mr  utuif  he  hrirflj/  statrtt,  an  follows: 

1st.  The  complete  avoidance  of  the  effects  of  lost  motion  on  all  reciprocating 
parts,  by  the  self-compensation  ol  the  Single-acting  principle. 

2d.  A  high  enough  initial  speed  to  admit  of  the  Engine  transmitting  ita 
ENTIBE  PCWER  through  direct-connection  to  the  work  to  be  done, 
rather  than  to  waste  a  large  percentage  of  it  (and  the  fuel  consumed)  in 
propelling  devices  whose  sole  object  is  the  production  of  requisite  apeods. 

3d.  A  complete  automatic  lubrication  of  every  part,  so  as  to  provide  against 
the  frailties  and  weaJcnossea  of  human  nature. 

4th,  An  automatic  governor  so  lubricated  constantly  that  the  standard  RATE 
of  speed  is  maintained  on  EACH  and  EVERY  stroke  of  the  Engine, 
instead  of  maintaining  an  AVERAGE  rate  of  speed. 

6th*  Through  our  high  spoeda  (forbidden  in  Double-acting  Engines)  less 
weight  per  horso-powcr,  loss  losa  through  internal  condensation,  leas 
apace  occupied,  Iok:i  foundation,  and  loss  coat  to  tho  buyer. 

6th.  Tho  ability  to  prociiro  repairs  Immediately,  at  any  time,  from  a  complcto 
stock  always  carried  at  Pittsburgh,  instead  of  having  to  await  their 
xnanufacture  after  a  break  has  occurred. 

7th.  A  minimum  cost  for  repairs,  theso  parts  being  made  in  largo  quantities 
and  carried  in  atock.  The  total  coat  of  repairs  on  all  outatanding  "West- 
inghouBO  Englnoa  during  the  year  1887  was  leaa  than  ono-and-six-tontha 
(Ifo';!!  per  centum  of  tho  cost  of  such  Bnginoa  to  tho  owners. 

8th.  The  ability  of  these  Engines  to  bo  utilized  in  subdividing  power. 


%  THEWESTINGHOUSE  MACHINE  COMPANY,  a 

mmmum)    PITTSBURGH.  PENNA.U.S.of  a.  <? 


DRY  ST£AMi 


THE  POND!«SEPARAT0R. 


The  Pond  Separator  Is  guaranteed  to  relieve  the 
steam  of  all  entrained  water,  and  return  this  water 
to  the  boiler,  thus  effecting  a  large  Eaving  in  fuel. 


Send  to  Nearest  Office  for  Circular. 


poxD  exghtberiivg  company. 


ST.  LOUIS. 
OMAHA. 


CHICAGO. 

DALLAS. 


KANSAS  CITY. 
SEATTLE. 


W.  N.  HoB&BT,  Pres't 


L.O.Maddux,  Vice-Prea't  and  Treaa. 
J.  C.  HoBAET,  Sec'y. 


J.  H.  KicKERSHopr,  Snp't 


THE  TRIUMPH 

Economy,  Simplicity,  Durability,  Silence. 

15  TO  300  HORSE-POWER.     - 

COMPOUND  AND  VALVELESS. 

9l08t  perfect  reg^il&tloii  ever  obtained. 

m  SIVIALL  PARTS  REQUIRING  REPAIRS. 

NO  ECCENTRICS.     NO  STUFFING  BOXES. 
NO  PISTON  RODS. 

INTERNAL  FRICTION  A  MINIMUM. 
ALL  PARTS  INTERCHANGEABLE. 

The  engine  ie  perfectly  balanced  and  aelf  contained;  all 
wearing  piirfacee  are  exceptionally  large,  making  it  Itie 
most  perfect  lilgh  speed  engine  built. 


TRIUMPH  COMPOUND  ENGINE  CO.. 


SOLE 
BUILDERS, 


21  I,  213,  215  and  217  W.  2nd  St. 


CINCINNATI,  O. 


FRASER  &  CHALMERS.  Agents.  Sail  Lake  City,  Utah ;  Helena,  Mont. 

GEORGE  W.  PAYNE  «  CO., 


MASirj'ACTEKEKS    OV 


Vsed  in  connection  tvith  Braiding  Machinery  for  Electrical   Work 
where  wire  is  to  ba  covered,  by  Braiders, 


ninchincH  ll>nilt  irhen  roqnircil  <<>  iloiililc  two  or  more  cdiIm, 
with  drop  niotionM  to  Ntop  Mpinillc  when  eii<I  brcnks,  altat 
when  bohbin  \»  fall. 

Works  102  Broad  St.,  PAWTUCKET,  R.  I. 
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THE  BUTLER  HARD  RUBBER  CO., 


-  POSSESS  SUPERIOR  ADTANTAeES  IIV  THE  91ANUFACTVRE  OF 


Especially  in  articles  adapted  to  electrical  industries,  having  obtained  the  sole  right  to  manufacture  BARD 
RUBBER  under  the  valuable  Patents  granted  to  WILLIAM  KIEL* 

All  operations  of  sawing,  cutting,  tuf^iing  and  polishing  our  new  standards  of 

O  U  p  F  T  D  ^%  ^\  A  M|  ^%  ^r  Uj  R  I  M  ^\  can  be  performed,  with  a  large  reduction  in  the  wear  and  tear  of  tools,  and  considerable  saving  of  labor. 
^^  "^  ^  ^  ■  9  ■»  ^^  "^  ^*  ■  *  "^  ■  **  "*  ■  ■*  ^^  Our  new  standards  are  of  a  richer  black  throughout,  not  subject  to  change  in  color,  are  tougher  and 
more  flexible,  do  not  become  brittle  with  age,  and  have  been  tested  and  approved  by  the  leading  electrical  companies  of  the  United  States.  In  addition  to  these  ad- 
vantages, we  also  offer  advantages  in  prices. 

KIEL'S  PATENT  HARD  RUBBER  CELLS  FOR  STORAGE  AND  PRIMARY  BATTERIES 

sStill   remain   the  most  satisfactory   and    cheapest   in   the  market,  nneqaaled    for    streneth,  durability,  insulation  and    resistance    to   acids. 

HARD  RUBBER  GOODS  OF  EVERY  DESCRIPTION  MANUFACTURED. 

Correspondence  solicited  from  all  manufacturers  and  dealers  in  electrical  machinery  and  supplies. 

FOB  SAIiB  BT  THB  CBNTBAIiKIiECTBIG  CO.,  GHlCACiO. 


Our  Catalogue  of  Hotel  Annunciators,  Bells,  Pushes,  and 
other  house  goods  for  1891  is  now  ready  for  distribution.  We 
shall  take  pleasure  in  mailing  a  copy  of  it  to  all  dealers  in 
Electrical  Supplies,  upon  receipt  of  business  card  giving  address. 

WESTERN  ELECTRIC  COMPANY, 

CHICAGO  and  NEW  YORK. 


€ 


'■•^- 


BIILIlillf 


,iji) 


-r""^''-.' 


^ 


«';- 


'.J 


CABLES  OF  ALL  KINDS. 

UNDERGROUND  CONDUCTORS. 

LEAD  COVERED  TELEPHONE  CABLES. 

WEATHERPROOF  AND  UNDERWRITERS'  LINE  WIRE. 

COPPER  AND  BRONZE  TROLLEY  WIRE. 

MAGNET  WIRE. 


MANUFACTURED  BY- 


JOHN  A.  ROEBLING'S  SONS  CO., 

Warehonse,  171  and  173  Lake  St.,  Chicago,  111. 
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ELECTRICAL  ENGINEERING  CO. 


AGENTS  FOR  THE 


.A.X>ff33   gynES 


Perret  Motors  and  Dynamos. 

General  Western  Agents  for  CLARK  Wire. 

Cordractors  for  all  kinds  of  Electrical  and  Steam  Construction. 


Superintending  Electrical  Construction,  and  advice  on  Electrical  and 

Mechanical  Subjects  a  SPECIALTY. 


Boom  603    Monon  Building^^  Chicag^o. 


"""Z.s 


IN  THE  NKW  EDITION  OF  THE 


Dynamo    Tenders'  Hand-Book. 


NOW  READY.     PRICE  $1.    SEND  FOR  IT. 


ELECTRICIAN  PUBLISHING  COMPANY, 


Q    Xjja.^E]l9IZ>£]    :BXjI3C3^., 


CHICAGO. 


THE  ELEMENTS  OF 


llYNAMIC  FLECTRICITY 


AND  MAGNETISM. 


A  Book  TTTCnn    rf^TTT'  f  Price,  $2. 

For  Learners.      CfUOX    WUX.       Postage  Free. 


ELECTRICIAN   PUBLISHING  CO., 

6  Lakeside  Building,  CHICAGO. 


XXIV 


WESTERN    ELECTRICIAN. 


May  2,  1891 


A  MARYELOySlNNOYATION 

THE  TH0MSON-nOO$T0N  ELECTRIC  COMPANY 

Has  Revolutionized  the  Electrical  Equipment  of  Street  Railways. 


The    Intermediate    Shaft,   Pinion    and 
Gear  have  been  discarded. 


The  Armature  Pinion  and  Axle  Gear 
are  now  enclosed  in  a  dust-proof 
case  filled  with  oil. 


Reducing  to  a  minimum  the  cost  for 
repairs  and  absolutely  eliminating 
the  objectionable  noises  incident  to 
all  other  systems. 


The  Armature  speed  has  been  reduced 
from  1300  to  600  revolutions  per 
minute. 


The  Railway  Motor,  as  now  construct- 
ed, comprises  less  than  a  dozen 
parts. 


The  construction  of  the  Armature 
avoids  the  possibility  of  a  burn-out, 
except  by  malicious  carelessness, 
and  when  damaged,  can  be  readily 
repaired  by  a  novice. 


Don't  make  a  mistake  by  contracting 
for  Railway  Equipment  before  see- 
ing or  understanding  this  marvel- 
ous machine. 


Prices  for  Repairs,  Parts  and  Supplies 
materially  reduced. 


Information,  Prices  and  Literature  fur- 
nished on  application. 


ftan-IlistoQ  Electric  Co. 


CHICAGO  OFFICE: 

148  Michigan  Avenue. 


BOSTON    OFFICE: 

620  Atlantic  Avenue. 
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TIXE 


KNAPP  ELECTRICAL  WORKS 


Tbe  Safety  Mated  Wire  &  Cable  Go. 


ItOXIOS. 


We  wish  to  call  the  attention  of  our  customers  and  the 
trade  in  general  to  the  fact  that  we  are  now  the  General  West- 
ern Agents  for  the  Safety  Insulated  Wire  &  Cable  Co.  of  New 
York.  After  several  years'  experience  with  rubber  covered 
Wires,  Cables^  etc.,  ive  are  satisfied  that  the  Safety  Seamless 
Mubber  Insulated  Wires  and  Cables  for  Underground,  Aerial, 
Submarine  and  Inside  uses,   are  without  an  equal 

Our  aim  has  always  been  to  handle  the  best  and  nothing 
but  the  best,  and  until  we  find  something  better  than  the 
Safety,  you  will  find  us  in  position  to  ship  promptly  any 
quantity  or  sizes  of  Seamless  Mubber,  or  lead  covered  Wires 
and  Cables. 


PERKINS  ELECTRIC  LAMP  CO, 

Lamps  to  Fit  any  Socket. 
Any  Candle  Power.     Highest  Efficiency. 

OUR    CATALOGUE    FOR    '91    JUST   OUT. 

54  and  56  FRANKLIN  STREET,      -      -      CHICAGO. 
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ir 


iRA^DOLfrt  ^. 


ChiCacsq. 


elipses  4  1891. 


Yes,  this  year  there  will  be  four  Eclipses, 
two  of  the  Sun  and  two  of  the  Moon,  and  a 
Transit  of  Mercury  over  the  Sun's  disk.  But 
there  will  be  No  Eclipse  of  the 

SUNBEAM  LAMP. 

The  Eclipses  will  be  Visible  more  or  less 
over  Europe,  Asia,  Africa,  Chicago,  St.  Louis, 
Porkopolis,  America  and  Dahomey,  and  so 
will  the  Sunbeam  Lamp. 


If  you  would  emerge  from  the  Total  Eclipse 
of  your  Dividend  Account,  you  want  to  have 
a  Transit  of  good  sense  across  the  Gray  Matter 
in  your  brain,  and  order  a  sample  lot.  Samples, 
to  test,  free.    Any  c.  p.,  Voltage  or  base. 


DO   YOU    KNOW   THE 


The  Electrical  Supply  Co., 


After  July  1st: 
102  &  104  Michi£;an  Ave. 


171   Randolph  Street, 


FACTORIES  AT 

ANSONIA,  CONN. 
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DOUBLE  CARBON  LAMPS 

Afford    the    Only    Reliable    and    Efficient    Means    for 


ALL  RIGHT  ELECTRIC  UGETING. 


All  other  devices  are  crude,  expensive,  and  unsatisfactory. 


TIE  nm  Eimic  mm 

Has  established  its  broad  foundation  patent  for  Double  Carbon  Arc  Lamps, 
No.  219,208,  having  won  four  distinct  infringement  suits  in  the  United 
States  Courts,  two  of  them  on  final  hearing,  the  decisions  being  rendered  by 
Judges  Gresham,  Blodgett,  Brown  and  Ricks. 

The  public  is  warned  against  the  use   of  infringing   lamps  or  any  crude  " 
substitute  for  the  Brush  invention. 


ARC  LIGHTING  APPARATUS, 

ELECTRIC  MOTORS  AND  GENERATORS, 

ALTERNATING  CURRENT  APPARATUS. 
INCANDESCENT  LIGHTING  MACHINES, 

CARBONS  FOR  ARC  LIGHTING, 
ETC,  ETC,  ETC. 

THE  BRUSH  ELECTRIC  CO., 

CDHLICD- 
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FORT  WAYNE  ELECTRIC  CO., 


MANUPACTrRERS   OP   THE 


Slattern  Induction  and  Wood  Arc  Systom 

O^  — ■■ — 

THE  MOST  PERFECT  OF  ANY. 

For  references  as  to  the  merits  of  these  systems,  inquire  of  the  local  compaujes,  the  operators,  or  the  customers  in 
the  large  cities  of  this  coimtry  -where  these  systems  are  no-w  being  used  almost  exclusively  after  other  systems  have  been 
tried  and  thrown  out — Philadelphia,  New  Orleans,  Cincinnati,  St.  Louis,  Kansas  City,  Jjouisville,  Detroit,  etc. 

WE    MAKE   ALL   STANDARD   SIZES   OF 

INCANDESCENT  LAMPS  FOR  THE  ALTERNATING  SYSTEM, 

Also  Arc  Laips  of  Standard  Sizes,  2,000  c,  p.,  1,200  0.  p.  and  800  c.  p. 


Main 


and  FactoxT-,   FORT  WATITE,  ZITD. 


:BX=L.^Sa'0:BC    OFIE^XOZIS: 


NEW  YORK 1  15  Broadway. 

CHICAGO 185  Dearborn  Street. 

PHILADELPHIA 907  Filbert  Street. 

DALLAS,  TEXAS McLeod  Building. 


PITTSBURGH,  PA 533  Wood  Street. 

SAN  FRANCISCO 35  New  Montgomery  Street. 

TORONTO,  CANADA 138  King  Street,  W. 

BUFFALO 228  Pearl  Street. 


The  Consolidated  Electric  Storage  Co., 


'■(«»i>)(iti'«)>>iMi«ibrit 


MANUFACTURERS    OF 


iU>t<»«in(»HIW**m<>a4*WH«*M'ka'^>^ 


THE    aULIEIM 

ELECTRIC  STORAGE  BATTERY. 

Exclnsive  licensees  for  the  whole  of  the  United  States  of  the  Storage  Battery  Patents  of  Charles  F.  Brush  [lately  owned  by  the 
Brash  Electric  Coipany],  and  sustained  by  the  Circnit  Conrt  of  the  United  States. 

Electrical  Accumulator  Company  vs.  Julien  Electric  Company,  38  Federal  Reporter,  117. 
Brush  Electric  Company  vs.  Julien  Electric  Company,  41  Federal  Reporter,  679. 

BAHERIES  ^  LIGHTS  POWER, 

Sold  ctt  Px>loes    so   Xjov^   cts   to   IDofy   Oozxi.r>©tltloii. 

For  Agencies  and  Licenses  apply  at  the  Company's  Oflace  at 

All  other  inquiries,  more  especially  those  in  relation  to  Purchase  of  Batteries,  should  be 

addressed  to  the  Philadelphia  Office  of  the  Company. 

926  Drexel  Building,  PHILADELPHIA,  PA. 


$3  per  Annum. 


EVERY  SATURDAY. 


lO  cents  per  Copy. 


Vol.  VIII. 
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No.  19 


"AJ AX"  IS  "IN  IT." 


Why,    the    Electrical    Exchange    BIdg., 
136   Liberty  St.,  NEW   YORK. 

C.  S.  VAN  NUIS,  Propr. 


ELECTRICITY  IS  LIFE. 

^t  least  it  furnishes  a  livelihood  to  those 

Who  Know  a  Good  Thing,  and 

They  Are  the  Buyers  of  Our 

CEHATED  HLATBD  WIRES  AND  CABLES. 


The  Standard  Underground  Gable  Co., 


CHICACtO. 


PITTSBIJBCIH. 


Manufactures  a 
Superior  Line. 

XE1V  TOBK. 


THE  HOLTZER-CABOT  ELECTRIC  CO., 

ItiNUf  ACTUBBRS  OF  AND  DBALBRS  IN  ' 

EVERYTHING   ELECTRICAL 

SEND  FOB  S56-PA6B  CATAIiOCiUE, 

111  Arch  Street,  BOSTON,  MASS. 

SPECIAL  AGENCIES ■[  SLOWER  &  HARRIS,  Dallas,  Texas. 

■  j  Paul  Seilers  Elbcteical  Works,  San  Francisco,  CaL 
A  full  Une  of  our  mannfactnre  cait  be  f oond  at  oar  Agencies. 


$30.22 


COM  PAX  Y, 


Nnttall  TroIle.v.    Patents  Pending. 


SO  Broadway, 


ENCIWEERINC 

EQUIPMENT  COMPANY 

From  temporary  offlcea,  78  Cortlandt  St.,  N.  T. 
City,  about  May  lai, 

To  the  "CENTRAL  BUILDING," 

143  Liberty  St.,  N.Y.City. 

^^Stock  room  for  tbe  Underwood  Mfg.  Co. 
belta  contlnaed  at  73  Cortlandt  Street, 


WILLAKD  L.  (JANDJiK.   /  „      .  ,, 

H.  DUEANT  CHEEVEli,  f  ^'^^"'^^^^^■^^Sers. 


The 
International 


F.  CAZEjiovE  Jones, 

Manager  of  Factories. 


OKONITE  COMPANY, 


LIMITED. 
13  Park  Row,  New  York. 

INSULATED 

WIRES  MPCABLES, 

For  Aerial,  Submarine  and  Underground  Use. 

Candee  Aerial  Wires. 
Manson  Protecting  Tape. 
Okonite  Waterproof  Tape. 

BR.\XrRF.S:     Cliiraeo.    BOHton.    Pliiladrlphia.     Minnrapolis,    C'lncliinati, 
Ranwas   4'it.v.  Omaha,  Ijonisville.  iSt.   I.ouJN.  Kan    FrunriNro. 


Insulated  Wires  and  Gables.  *'-'^t~c?fx^iri'.'!'if.l*o*;r'"~^ 


-Tlie  a<:knowled|r«d  Stantfrnrd  Tor  diu-Able  and  hlipta  in- 
■nlatlon.  JU«  merlM  proved  by  a  record  or  oT«r  quarter 
of  »  eentoary.    Adapted  to  all  electrical  pnrpoae*. 

CELEBRATED  KERITE  TAPE  FOR  INSOLATING,  JOINTS, 

Electric  Light  and  Power.  ALL  SIZES 


Telegraph  and  Telephone.        /  .„j  f„rnaeH  Wlrea 
Railway  and  all  other  '•*'"'  ^ncoaea  Wires. 

Branches  of  Signaling, 


Aerial  Use. 
Subterranean  Use, 
Submarine  Use. 
Concealed  W|rlng  In  all  Locations. 


GEORGE  B.  PRESGOTT,  Jr.,  Gen.  Agt.,  16  Dey  St.,  New  York. 

Western  Electric  Co.,  Chicneo,  111.,  Sole  Agents  for  the  West. 


GENERAL  ELECTRICAL  SUPPLIES. 


THE  MOST 

POPULAR  LAIMP 

IN  THE  IMARKET, 

'a.b!c. 


Price,  with  Rod  Zinc,  $1.16  per  Cell,  with  Corrugated  Zinc,  $1.35  per  Cell. 


TiieE.S.GREELEY&CO. 

5  AND  7  DEY  STRBBT,  NEW  YORK. 

Manufictureri,  Imporlert  and  Dealers  In 

Electrical  Supplies 

OF  ALL  DESCRIPTION. 

Telegraph,  Telephone,  Electric  lilght  and 

Power    Appliances,  Construction 

Tools  and  Line  Material. 


Completo  Oil  of  Champion 
Hittterr. 


Carlmn  H*««#Tvolr  unri  Cover 
of  C')iHiii}il<in   Hnttery. 


CormKateri  Klnc  of  Charoploo 
Uitttery, 


&TANDARO 

Electrical  Measurement 
apparatus. 


_l 
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NOTE  THE  CONTRAST !  I 

INCANDESCENT   LIGHTS 

In  Central  Stations  July  1st,  1890. 


THOMSON-HOUSTON  SYSTEM. 


4,150 
12,800 


VERMONT, 
TENNESSEE, 


Aipegate  of  All  Otlier  Systems. 

2,200 
1,405 
1,500     SOOTH  CAROLINA,     NONE. 


18,450 


TOTAL 


P 


3,685 


plUC    TIMFS  as  many  of  the  Thomson-Houston  System  as  of 

ALL   OTHERS    COMBINED. 


The  figures  referring  to   "total  of  all 
■ystems,"   taken  from  table  published  in 
August  number  of  "Electrical  Industries," 
for  year  1890,  are  of  undisputed  accuracy. 

Total  of  all 
systems. 

. 

Thomson-Houston  System. 

Number. 

Percentage  to  total  of  all 
systems. 

Vermont,      -     -      -      - 
Tennessee,  ----- 
South  Carolina, 

6,350 

14,285 
1,500 

4, 1 50 

1 2,800 

1,500 

65,^o  per  cent. 
891   per  cent. 
1 00  per  cent. 

THOMSON-HOOSTON  ELECTRIC  CO. 


P 


620  Atlantic  Avenue,  Boston,  Mass. 

Wall  and  Uoyd  Streets,  Atlanta,  Qa. 

116  Broadway,  New  York  City. 

16  First  Street,  San  Francisco,  Oal. 

831  New  York  Life  BuUding,  Kansas  City,  Mo. 


148  Michigan  Avenue,  Chicago,  111. 
406  Sibley  Street,  St.  Paul,  Minn. 
216  West  Fourth  Street,  Cincinnati,  O. 
1110  Noble  Street,  Philadelphia,  Fa. 
13S3  F  Street,  Washington,  D.  C. 
lie  North  3d  Street,  St.  Louis,  Mo. 


May  9,  iSgt 
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Central  Electric  Co, 

Electrical  Supply  Co.,  The. 

Empire  City  Electric  Co. 

Fletcher  *  Fletcher  Electric  Co. 

Great  Weatern  Electric  Snppiy  Co. 

Greeley  &  Co. .The  £.  8. 

HoJtier-Cabot  Electric  Co, 

Knapp  Electrical  Works. 

Monlior  Electric  Co, 

OfltranderiSCo.,  W.  R. 
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(See  Wire  Insulated.) 
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McLaughlin,  Jas. 

Shawhan  Machine  Works. 

Temple,  J.  C. 

Western  Electric  Co. 
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Enslne  Plants  and  Electric 
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Brush  Electric  Co. 

Chicago  Electric  Mfg.  Co. 
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Electrical  Ensineerlng  Co. 

Engineering  Equipment  Co. 
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Standard  Electrical  Works. 
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Central  Electric  Co, 

Electrical  Supply  Co.,  The. 
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Monitor  Electric  Co, 
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Aotomaflf  Sultcli  Co, 

Central  Electric  Co. 

Electrical  Suoply  Co.,  The. 

Empire  City  Electric  Co. 

Fletcher  &  Fletcher  Electric  Co, 

Great  Western  Electric  Supply  Co. 

Greeley  &  Co,,  The  E.  8. 

Iloltzer-Cabot  Electric  Co. 

PaiBte,  H.T. 

Partrick  &  Carter  Co, 

Bontbern  Electrical  Supply  Co. 

Star  Electrix  Co, 

Union  Hardware  Co. 

Van  Nuifl.C.  S. 

Western  Electric  Co. 
DynamoH. 

Brush  Electric  Co, 

Bain  KlertrlcMfg.  Co. 

Colhorn  JfcCo.,1.  W. 

F.iston  Electric  Co, 

Eltrtrl'al  lingint'L-rlng  Co, 

Fort  Wayne  Klectrlc  Go. 

Hawkeyw  Electric  ManufactnrlngCo. 

Howard  &ia.,  lllram  M. 

Heiflhjr  Electric  Light  Co. 

Mill.'  A.  Cn.,  F.  I'. 

National  Eli-ctric  Manufacturing  Co, 

Scliuyler  Klectrlc  Co, 

Shawhan  Macbinu  Works. 

Thomson-IIoaHtOB  Electric  Co. 

I'nlt'Hi  stati'B  Eh'Ctric  Lighting  Co. 

Wustorn  Klectric  Co. 

WeBtlnghoiiHe  Electric  &  Mfg.  Co. 
Electrical  Instrnments, 

Central  Electric  Co. 

Electrical  Supply  Co.,  The. 

Great  Western  Klectrlc  Supply  Co, 

Greeley  &  Co..  The  K.  8. 

Partrick  A  Carter  Co. 

Qiioen  &  Co. 

Star  Electrix  Co. 

Western  Electric  Co, 

^VnHt,nn  FUectrlcal  lontrnment  OO. 
Klcctrlcnl  Hpcclaltlcs. 

(Jiittur,  Geo. 

lllpwell  Mfg.  Co.,  H.  H. 

NortbwentorD  Elect.  Specialty  Co. 

Turner  Brass  Works. 


Electric  Railways. 

Detroit  Electrical  Works. 
Edison  General  Electric  Co, 
ThomBon-Honston  Electric  Co. 

WsstlnghonBe  Electric  &  Mfg.  Co, 
Woodbrldee  &  Tniner  Eng.  Co, 
Electroliers    and    Combina- 
tion Fixtures. 

Baggot,  E. 

Electrical  Supply  Co.,  The. 

Great  Western  Electric  Supply  Co. 

Sawyer-Man  Electric  Co, 

Thomson-HouBton  Electric  Co. 
Electro- Platlne  aiachines. 

Brush  Electric  Co. 

Colburn  &Co.,I.  W. 

Edison  General  Electric  Co. 

ThomBOn-HouBton  Electric  Co, 
Eneines.  fi^team. 

Ball  Engine  Co. 

Engineering  Equipment  Co, 

Pearson  &  Co. ,W.B. 

Pond  Engineering  Co. 

Sioux  City  Engine  Works. 

Stearns  Mfg.  Co. 

Taylor  Manufactarlng  Co. 

Triumph  Compound  Engine  Co. 

Weatingbouse  Machine  Co. 
Engravf^rs. 

Brann  Illustrating  Co, 
Fire  Alarms, 

Electrical  Supply  Co.,  The. 

Knapp  EteoCricaJ  Works, 

PartrlcK  &>  Carter  Co. 

Western  Electric  Co. 
Friction  Cones. 

Evans  Friction  Cone  Co. 
CtBS  liiehtinff,  Electric. 

Cleverly  Electrical  Works. 

Electrical  Supply  Co.,  The. 

Knapp  Electrical  Works. 

Partrick  &  Carter  Co, 

Western  Electric  Co, 

WoUensak,  J,  F. 
General  Electrical  Supplies. 

Alexander,  Barney  &  Chapin. 

American  Electrical  Works. 

Antomatlc  Switch  Co, 

Brush  Electric  Co, 

Central  Electric  Co, 

Chieago  Electric  Mfg.  Co. 

Cleverly  Electrical  Works. 

Edison  General  Electric  Co. 

Electric  Construction  &  Supply  Co. 

Electrical  Supply  Co.,  The. 

Empire  City  Electric  Co. 

Fletcher  &  Fletcher  Electrlo  Co. 

Great  Western  Electric  Supply  Co. 

liteeley  &Co,,TheE,  8. 

Holmes,  Booths  Haydens. 

Holtzer-Cabot  Electric  Co. 

International  Okonite  Co.,  The. 

Knapp  Electrical  Works. 

Lennon,  J.  M, 

Monitor  Electric  Co. 

Ostrander  tfc  Co,,W.  R. 

Partrick  &  Carter  Co. 

Southern  Electrical  Supply  Co. 

Stanley  &Hall. 

Star  Electrix  Co, 

Standard  Electrical  Works, 

Thomson-Houston  ElectrlcCo, 

Union  Hardware  Co. 

VanNais.C.  S. 

Weetern  Electric  Go. 

WUflon,  Rebenetock  &  Co, 

Wollensak,  J.  F. 
Globes  and  Electrical  Glass- 

w^are. 

Baggot.  B. 

Great  Western  Electric  Snppiy  Co, 
Phcenix  Glass  Co. 
Hard   Bobber  for  Electrical 

Purposes. 

Butler  Hard  Rubber  Co. 
Insnlators  and  InsulatinB 

Materials. 

Alexander,  Barney  &  Chapin. 

Butler  Hard  Rubber  Co, 

Central  Electric  Co. 

Cutter,  Geo. 

Electric  Merchandise  Co. 

Electrical  Sapply  Co.,  The. 

Empire  Cltv  ttlectrlc  Co. 

Fletcher  A  Fletcher  Electric  Co. 

Great  Weatern  Electric  Supply  Co, 

Interior  Condalt  &  Insulation  Co. 

International  Okonite  Co,,  The. 

l^artavert  Mtj;.  Co. 

Knapp  Electrical  Works. 

Monitor  Electric  Co, 

Manesll  &  Co.,  EukQDO- 

New  York  In-^nlated  Wire  Co, 

Partrick  &  Carter  Co, 

Southern  Electrical  Supply  Co. 

standard  Paint  Oo. 

Western  ElectrlcCo. 
Insniated  Wires  and  Cables. 

Blaffnet  W^lre. 

American  Electrical  Works. 

Central  Electric  Co. 

Chicago  Ineulated  Wire  Co, 

Day's  Kcrito  Inenlatlon, 

Eastern  Electric  Cable  Co. 

Edison  General  Electric  Co, 

Electrical  Sapply  Co,,    The. 

Great  Western  Electric  Supply  Co. 

HoImcH,  Booth  &  Haydens, 

Interior  Conduit  &  luBoiatlon  Co. 

International  Okonite  Co.,  The. 

India  Rubber  tfc  Gutta  Percha  Iobu- 
latin  gCo. 

Koapp  Electrical  Works. 

Monitor  Electric  Co. 

New  York  Insulated  Wire  Co. 

Partrick  ACorrer  Co. 

Southern  Electrical  Supply  Co. 

Standard  Electrical  Works. 

Standard  Underground  Cable  Co. 

Wefltern  Electric  Co. 
IiiHurnuce. 

Electric  Mutual  Insurance  Co, 
Journal  BearinicB. 

Turner  Brass  Works. 
liamps.  Incandescent. 

Alexander.  Barney  &.  Chapin. 

Bernstein  ElectrlcCo. 

Brush  Electric  Oo, 

Buckeye  Electric  Co. 

Central  ElectrlcCo. 

EdlBon  General  Electric  Co. 

Klecirloal  Supply  Co.,  The, 

Empire  City  Electric  Co, 

Great  Western  Rlectrlc  Supply  Co. 

Greoley  JiCo.,TlieB.  8. 

Helsler  Eleotrio  LUrht  Co. 

Knapp  Electrical  works. 

Lennon,  J.  M. 

UpnIlorAlMttloOo. 


ljainps,Incandescent— Contd. 

Sawyer-Man  Klectric  Co, 
Southern  Electrical  Snppiy  Co, 
Sunbeam  Incandescent  Lamp  Co. 
Thomson-Houston  Electric  Co. 
Western  ElectrlcCo. 
aiaenet  Wire, 
(See  Insulated  Wire.) 

medical  Batteries. 

Fletcher  &  Fletcher  Electric  Co. 
Partrick  &  Carter  Co. 
9Iica, 

Munsell  Sn  Co.,  Eugene, 

ninins  Apparatus,  Electric. 

Bain  Electric  Mfg.  Co. 
Edison  General  Electric  Oo, 
ThomBon-BoDBton  Klectxic  Co. 
WestinshouBe  Electric  &  Mfg.  Co. 
motors. 

Bain  Electric  Mfg,  Co. 
Brush  Electric  Uo. 
Baxter  Electric  Motor  Co. 
Card  Electric  Motor  &  Dynamo  Co, 
Crocker-Wheeler  Electric  Motor  Co. 
C.&C.  Electric  Motor  Co, 
Detroit  Electrical  Worka. 
Easton  Electric  Co. 
Edison  General  Electric  Co. 
Electrical  Engineering  Co. 
Elektron  Mannf  acta  ring  Oo. 
Hawkeye  Electric  Mfg.  Co. 
Lennon, J.  M. 
Shawhan  Machine  Works. 
Thomson-HouBton  ElectrlcCo. 
U.  S.  Electric  Lighting  Co. 
Westinghouse  Electric  &  Mfg.  Co. 
Oils. 
Taussig,  S. 

Oil  Cups  and  Brass  Goods. 

Powell  Co.,  Wm, 
Packing. 

N,  T.  Belting  &  Packing  Co, 
Pins  and  Brackets. 

Central  Electric  Co, 

Electrical  Sapply  Co.,  The. 

Great  Weetern  Electric  Hupolv  Co 

Holmes,  C.  H.       "  f  k  j        . 

standard  Electrical  Works. 

Southern  Electrical  Supply  Oo. 

Western  Electric  Co. 
Poles, 

Brownlee  &  Co. 

Central  Electric  Co. 

Electrical  Supply   Co.,  The 

Great  Western  Electric  Supply  Co 

Holmes,  C.  H. 

Milllken  Bros. 

WlBConein  Bridge  &  Iron  Oo. 
Publlsliers.  tclectrical. 

Electrician  PubUshlng  Co, 
Push  Buttons, 

Central  Electric  Co, 

Cutter,  Geo. 

Electrical  Supply  Co,,  The. 

Fletcher  &  Fletcher  Electric  Co. 

GreatWestsfn  Electric  Supply  Co. 

Knapp  Electrical  Works. 

Northwestern  Elect.  Specialty  Co 

Partrick  &  Carter  Co, 

Standard  Electrical  Works. 

Union  Hardware  Co. 

Western  Electric  Co. 
BailnayN.  Electric. 

(See  electric  railways.) 
Separators,  Hteam. 

Pond  Eni^lneerlng  Co. 
Iftpeakin^  Tubes, 

Central  Electric  Oo, 

Electrical  Supply  Co.,  The. 

Knapp  Electrical  Works. 

Monitor  Electric  Oo. 

Ostrander  &  Co.,  W.  R, 

Western  Electric  Oo. 

Wollensak.  J,  F. 
I^eed  Indicators. 

Queen  &  Co. 
SniiplieN,  Electric  Baiiway. 

Ffectrit^  Alercbandfse  Co. 

Electric  Railway  Specialty  Co, 
Tapes,  InnulatlDff. 

American  Electrical  Works, 

Central  Electric  Co. 

Eastern  Electric  Cable  Co, 

Edison  General  Electric  Co. 

Electrical  Supply  Co.,  The, 

Great  Weetern  Electric  Supply  Co. 

India  Rubber  &  Gutta  Percha  In- 
sulatlDg  Oo. 

International  Okonite  Co.,  The, 

New  York  Ineulated  Wire  Co. 

Western  ElectiicCo, 
Teleerapli  Apparatus. 

Bunnell  A  Co..  J.  H, 

Central  Eleetrlc  Co, 

Electrical  Supply  Co.,  The. 

Empire  City  Electric  Co. 

Great  Western  Electrlp  Snppiy  Co. 

Greeley  &  Co.,  The  E,  8. 

ICnapp  Electrical  Works. 

Monitor  ElectrlcCo. 

Partrick  A  Carter  Co. 

Standard  Electrical  Works. 

Western  Electric  Co. 
Telephones,  Electric. 

standard  Electrical  Works. 

Weatern  Electric  Oo, 
TeHt  luHtrnments. 

Buln  KlertricMfg.  Co. 

Cootrnl  Klectric  Co. 

Electrical  Sapply  Oo^The. 

Greeley  &  Co.,  The  E.  S. 

Knapp  Electrical  Works, 

Queen  &,  Co. 

Western  Electric  Oo. 

Weston  Electrical  Instrument  Oo 
ToKirle  Bolts. 

Wrk'ley.T. 
TroiiHl'orniers. 

Stanh'v  Klectric  Mfg.  Co. 
Truck's,  Electric  Car. 

Detroit  Electrical  Works. 

EdlBon  General  Electric  Oo. 

StephooBOD  Co.,  Jno, 

TbomHon-HouBton  Electric  Oo, 

WoBtinghotiso  Electric  <b  Mfg.  Co. 
Turbine  Wheels. 

Dayton  Globe  Iron  Works  Co. 

Hunt  Machine  Co.,  Rodney, 

LefTel  &,  Co.,  James, 

Stilwell  &  Btsrc«  Mfg,  Oo. 
Wire.  Bare. 

Aniorican  Klootrlcftl  Works. 

Cootral  Klflctrlc  Co, 

Electrical  Supplv  t;o,,Tlie. 

nitlmsB,  Ilonth  &  Haydona. 

Knapp  Klur.trlcal  Works. 

Partrick  A  Carter  Co, 

RoebllDg'A  Hon*  On,,  Jno.  A. 

Weatern  Bleotrto  Oo. 
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TTHrE    IVATKOIV^i:^  CAKBOIV   CO 


OleTrela-ra-d.,  Olxio. 

-MANUFACTURERS  OF- 


ELECTRIC  LIGHT  CARBONS  "^  BATTERY  MATERIAL. 


Electric  Specialties. 

WE    MAKE 

Electric  Supplies  Under  Contract. 


INCANDESCENT  LAMPS. 

so    "TO    XIO    -^T-OXiTS. 

TO  FIT  STANDARD  SOCKETS. 


THE  BUCKEYE  ELECTRIC  CO., 

P.O.  Box  123,     CLEVELAND,  OHIO. 


WRITE  "OK  CIRCULAB. 


CHICAGO  OFFICE,  182  Jackson  Street. 


HOI-IMES,    BOOTH    &    HiLYDEKS, 

FACTORIES:   WATERBUBY,  CONN. 

IHANITFACTIIBEBS    OF 

bars:  and  INSUXiATZSD  ititirxs. 

Underwriters'  Copper  Electric  Light  Line  Wire,  handsomeljr  finished,  highest  conductivity.     Copper  Magnet  Wire,  Flexible  Silk,  Cotton  and  Worsted  Cords 
for  Incandescent  Lighting.     Round  and  Flat  Copper  Bars  for  Station  Work.     Insulated  Iron  Pressure  Wire. 

PATENT     K.  K.     LINE  WIRE 

For  Electric  Light,  Electric  Railways,  Motors,  Telegraph  and  Telephone  Use. 

AGENTS  FOR  THE  WASHINGTON  CARBON  CO.,  CARBONS  FOR  ARC  LIGHTING. 

THOS.  L.  SCOVILL,  New  York  Agent, 

25  PARK  PLACE.  NEW  YORK. 


CROSBY  DRY  BATTERIES 

FOR  OPEW  CIRCUIT  WORK. 

ELECTROMOTIVE  FORCE,  1.55  VOLTS. 
CURRENT  1  TO  15  AMPERES. 

THE  ONLY  BATTERY  SOLD  SEMI-CHARGED. 

DOES  NOT  WORK  UNTIL  WANTED. 

ONLY  A  SMALL  QUANTITY  Olf  PURE  WATER  NECESSARY  TO  CHARGE  IT. 


NEftT. 

CLEAN, 
EFFECTIVE. 

SIMPLE, 
CONIPflCT, 
PORTABLE. 


RECUPERATES 
QUICKER 

AND 

OFTENER 

THAN 

ANY  OTHER. 

JIADE  IN 

ALL 

SHAPES 

AND   BIZES. 


TELEPHONE  FOR  LONG  OR  SHORT  DISTANCE. 

T?r\-D   GAS  LIGHTING,  ANNimOUTOES,    -lur-rirkTn  A  T    TTRT7R 

bfJtl     BELLS,  BUEGLAB  ALARM  AND    JyiJljiJ10i4.1-i    U&HiO 

IT    Xa:.A.S    INTO    a3<^TT.A.Xj. 

For  Ch-cnlars  and  Price  LlatB  apply  to  Principal  OOlce 

CROSBY  ELECTRIC  CO., 


87  and  89  Sionth  Fifth  Avenae, 


Bnew  YORK. 


THE  SCHUYLER 


-SYSTEIVE    OIF- 


ARC  LIGHTING 


CONTAINS  THE  FOLLOWING  IMPORTANT  FEATURES: 


Instantaneous  and  Automatic  Regulation. 

Self-Lubricating  Boxes. 

Ventilated  Armature,  proof  against  a  burn-out. 

A  Pure  White  Steady  Light. 

mSCHUYLER  ELECTRIC  CO., 

MIDDLETOWN,  CONN. 
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ANOTHER  STEP  FORWARDi 


For   Arc  or  Incandescent  Circuits. 


CHEAPEST,  BEST,  MOST  EFFICIENT. 

Can  be  ran  singly  or  in  series  on  incandescent  circnits.    Write  for  particulars. 


LIGHTING  SUPPLIES. 


TOOLS  FOR  SPRING  WORK. 

A  Full  Line   in  Stock. 


OUR    IMPROVED    TREE    TRIMMER, 

PRUNING    KNIFE    AND 

SAW    COMBINED. 

Strong  and  Durable. 

HAVE  YOU   SEEN   OUR 

NEW    MAST  ARM? 


e e 


) 
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RAILWAY  SUPPLIES. 

TROLLEY  WIRE. 

FEEDER  WIRE. 

IRON   POLES. 
STEEL  RAILS. 

TROLLEY    HANGERS. 

PULL-OFF  BRACKETS. 
CURVE   INSULATORS. 

RAIL    BONDS. 
CONSTRUCTION  MATERIAL. 

Estimates  for  Cars  on  Application. 


FIXTURES. 


Gluite  a  number  of  Central  Sta- 
tions are  taking*  advantage  of  the 
inducements  we  are  offering,  and 
thereby  greatly  increasing  their 
earnings. 


Why  of   Course 
We  Can 

Give  you  anything  you  want  in  the  Elec- 
trical line. 

WHY? 

Because  we  have  the  largest  and  most  com- 
plete Stock  in  the  United  States. 


GREAT  WESTERN  ELECTRIC  SUPPLY  CO., 


190  &  193  FIFTH  AVE.,  CHICAGO. 


WESTERN     EI,ECTRICIAN.  ^^ay  9.  ifgi 


INl  niLL  TIET  COME. 


Among  our  late  sales  are 


38  "WARD"  ARC  LAMPS 

TO  THE  CENTRAL  R.  R.  OF  NEW  JERSEY. 


185  "WARD"  ARC  LAMPS 

TO  THE  H.  B.  CLAFLIN  COMPANY  OF  NEW  YORK. 


SATISFACTION   GUARANTEED. 


In  Corresponding  Please  State  Voltage  and  System. 


IMMEDIATE    SHIPMENT    GUARANTEED. 


Increased  orders  from  all  Central  Stations  vising  the  lamp. 

Tlie  Electric  Goni!U&  id  Supply  Co., 

€9t»i>ii9hed  1891.  18  Cortlandt  Street,  NEW  YORK  CITY. 
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ALEXANDER,  BARNEY  &  CH APIN. 


TELEPHONE  BUILDING,  20  Cortlandt  St.,  NEW  YORK. 


VOLTMETERS. 


\  ABC.  1 


AMMETERS. 


ELECTRICAL  SUPPLIES, 


ARC  AND 

INCANDESCENT 

LAMPS. 


THE  MILLIKEN  PATENT 

ELECTRIC  RAILWAY  POLE. 


-MANUFACTURED   BY- 


IXIIIalMlKZSN  BROS. 


No.  55  lilBBETY  STREET, 
NEW  YORK. 


No.  59  DEAKBOKN  STEEET, 
CHICAGO. 


standard  Side,  Center  and  "Pnll-Ofi"'  Poles.  Special  Attention 

Given  to  Insalation.    Special  Poles  of  any  Required 

l<ength,  or  to  Stand  any  Strain  3Iade  to  Order. 


Mopted  by  all  the  Leadiog  Roads  and  Recommended  by  the  Best  Engineers. 

In  nse  In  the  fallowing  cities:    KEWABK,  BCFFAI-O,  JEBSEX  CITT* 
PATEBSOX,  TBOY,  PITTI^BIIBCiH,  HAHILTOX,  O.,  ETC. 

Over  6,000  Ordered  in  the  Last  3  Months, 
ORDERS  FOR  STANDARD  POLES  FILLED  FROM  STOCK. 

WRITE    FOR  PARTICULARS. 


It  don't  matter  whether  the  Station  as  great  or  small,  good  or  bad,  since  the  advent  of  the 

ELECTRIC  MUTUAL  INSURANCE  COMPANY 

of  BOSTON,  many  Stock  Fire  Insurance  Companies  which  had  been  charging  2-^,  2''  and  4-.  even, 
have  J/'^f;.V^.V/.I/(9  6'.S'LK  reduced  their  rates  A  LITTLE,  and  now  their  General  Agent, 
Special  Agent  and  Local  Agent,  and  the  Broker  also  are  trying  to  get  there  first  and  tell  you  they 
*  have  reduced  the  rate."    They  are  after  their  "commission"  of  20'  since  the  bars  are  let  down. 

It  is  no  use !  Why  didn't  they  do  it  before  the  Electrical  industries  were  forced  to  organize 
their  own  company— the  ELECTRIC  MUTUAL? 

Our  rates  are  about  one-half  the  Stock  rate  and  we  will  be  able  to  pay  one-half  backin  divi- 
dend, when  policies  are  renewed.  The  NEW  ENGLAND  FACTORY  MUTUALS  work  with 
us,  and  the  cost  of  insurance  in  them  is  less  than  30  cents  a  Jioo  per  annum.  The  secret  is,  they 
have  no  aeents,  PAY  NO  COA/Jf/SS/ONS  and  do  business  scientifically.  They  get  no  bad  risks 
because  every  policyholder  is  a  member  of  the  Company  and  has  a  voice  in  its  management. 

We  have  taken  $6,000,000  on  good  Electric  Light,  Power  and  Railway  Plants  since  May  15, 
1890,  and  only  $100  loss.  We  take  insurance  on  outside  construction,  cars,  motors,  car  houses, 
also  good  Gas  Plants.  ^____^.^^_^^^^^ 

lam  agent  for  Companies  that  insure  Liability  of  Employers  for  injury  to  ..^iVK/'^'^.S'CV 
employe  or  others,  in  the  Station  or  outside,  from  electrical  accident  or  others.  Damage  to  prop- 
erty or  injury  to  person  by  boiler  explosion  or  rupture.  Loss  of  income  by  stoppage  of  dynamos, 
inconsequence  of  fire.  Insurance  on  construction  machinery  and  supplies  from  time  of  shipment, 
during  transit,  and  until  installation  is  accepted.    Apply  direct.  WE  DON'T  //AVE  AGENTS. 


STEPHEN  E.  BARTON,  President, 

OFFICE,  85  WATER   STREET,        -        BOSTON,   MASS. 


ELECTRIC 
RAILWAY 

For  All  Systems.     S  U  P  P  L I ES 

SEND  FOR  CATALOGUE. 


ELECTRIC    MERCHANDISE    CO., 

11  ADAMS  STREET,  CHICAGO. 

■W.  H.  MASON,  General  Manager. 


Dynamo  Regulators  and  Rheostats 

Of  alt  descriptl'^ns  in  stock  and  manufaciured  to  order  for  any  special  work. 

MOTOR    SWITCHES, 

Both  Hand  and  Automatic,  of  Superior  Design 
and  Construction. 

Entire  attention  devoted  to  the  manufacture  and  wiring  of  Rheostats. 

AUTOMATIC  IWITGH  COMPANY, 

SOLE  MANOPACTURERS  OF  THE 

Whittingham    Automatic    Switch, 

No.  8  Keyser  Building, 

BALTIMORE,    MARYLAND. 

SEND  FOR  CATALOGUE  AND  PRICE  LIST. 


BAIIM  ELECTRIC  MFG.  CO. 


FOREE  BAIN,  President  and  Engineer, 
47  and  49  S.  Jefferson  Street,  CHICAGO. 

DYNAMOS    AND    MOTORS 

1-12  to  500  Horse  Power. 


Highest  Class  in  Efficiency.  IVIechanical  Design,  and  General  Utility. 

Experts  in  applying  Electricity  to  New  Uses. 

SBSTD  FOIt  CATAIiOOCK. 
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IT7XXliZ3X3XlS     OF 


ELECTRIC    POWER    MACHINERY, 

m  wm  mw  mm, 


And  Manufacturers  of 


General  Electrical  Supplies 


This  is  the  only  motor  geared  to 
both  axles.  It  is  designed  and  built 
for  efficient  and  economical  working. 
Its  practical  operation  of  street  rail- 
ways so  far  sustains  this  claim. 


DETROIT,  MICH 


THE  INDIA  RUBBER  &  GUTTA  PERCHA  INSULATING  CO., 


-MAJflJFACTrBERS  OF 


VULCANIZED  INDIA-RUBBER 
Cables,  to  any  Specification 
up  to  8.000  IVIegohms  per 
mile. 

ABSOLUTELY  PURE  RUBBER 
CABLES. 

CONCENTRIC  CABLES,  any 
millage.  FLEXIBLE  CORDS. 
SILK.  HEMP,  COTTON,  DY- 
NAMO WIRES  and  CABLES, 
very  pliable.  Every  variety 
of  INCANDESCENT  CORES. 


THREE  and  TWO  -  WIRE 
CABLES,  to  any  specifica- 
tion up  to  8,000  Me- 
gohms per  knot. 

CABLES  of  High  Insulation 
and  Long  Life,  all  milage. 


If  you  are  not  acquainted  with  the  merits  of  Habirshaw  Insulation 
we  shall  be  pleased  to  send  you  samples  upon  application. 

W.  M.  HABIRSHAW,  Gen'l  Mgr.     OFFICE:  3 1 5  Madison  Ave,  Cor.  42d  St,  New  York. 

FACTORY:    Glenwood,  Yonkers^  N.  Y. 

WESTERN   AGENTS,   The   Electrical   Supply  Co.,    171    Randolph   Street,   Chicago,  Illinois, 
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Central  Electric  Company, 


slON/^ 


General  Western  Agents, 


0.0  N/;. 


TB&CC      td&BlQ 


TBAOE      MABlfl' 


OKONITE  WIRE  AND  PRODUCTS. 

LAMPS  AND  SOCKETS. 


We  are  General  Western  Agents  for  the  celebrated  PACKARD  Lamp.  After  a 
wide  experience  with  all  kinds  of  lamps,  we  conclude  that  a  poor  lamp  is  dear  at  any 
price,  while  a  good  lamp  is  cheap  at  a  fair  price.  The  Packard  lamp  has  established  its 
reputation  as  the  very  best  incandescent  lamp  made,  and  we  do  not  hesitate  to  guarantee 
it.     Made  to  fit  any  socket.     Send  us  a  trial  order. 

We  have  also  just  completed  arrangements  that  give 

us  control  of  the  best  sockets 

in  the  market.       Made  to  fit 

any  lamp.       Get  samples  of 

both    these    articles    before 

placing  your  spring  orders. 

CENTRAL  ELECTRIC  COMPANY, 

116  &  118  Franklin  St.,  CHICAGO. 

Connected  by  Private  Wire  with  Postal  Telegraph-Cable  Co.'s  System. 
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Edison  General  Electric  Co, 


I 


EDISON  BUILDING,  BROAD  STREET, 


New  Porcelain  Ceiling  Cut-Outs. 


Catalogue  No.  123. 


LATEST  DESIGN,  BEST  WORKMANSHIP. 


ImIST   pricz:-5o   csnts. 


Discount  for  less  than  150,  43  per  cent. 
"  "         150  to  500,  47h       " 

«  "  500  pieces,  50 


271  cents  Each. 

261      " 

25 


DISCOUNTS  FOB 

LARGER  LOTS  QUOTED 

ON  APPLICATION. 


In  force  from  April  1st,  and  subject  to  change  without  notice. 


ORDER  FROM  ANY  ELECTRICAL  SUPPLY  HOUSE  OR  NEAREST  DISTRICT  OFFICE. 


MAIN    DISTRICT  OFFICES: 


Canadian  District,  Bank  of  Commerce  Bids.,  Toronto,  Can,  Paciiic  Coast  Dist.,  Edison  BIdt;.,  118  Bnsli  St.,  San  Francisco,  Cal. 

Central  IMstrict,  Bialto  ItnildinK,  Chicago,  III.  Pacillc  Northwest  Bistrict,  Fleischner  Bldg.,  Portland,  Ore. 

Eaettei-n  District,  Kdison  Biiildin;;,  Broad  St.,    New  York.  Kocky  Iflonntain  Bistrict,  Masonic  Bnildini;,  Bcnver,  Colo. 

New  £ugland  Bistrict,  25  Otis  Street.  Boston,  mass.  Southern  Bistrict,  Oonld  BIdg.,  lO  Becatnr  Street,  Atlanta,  Cia< 
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THE  NATIONAL  TRANSFORMER  SYSTEM 

OF   XSrO.A.]N'I>E:SOSlSa'a7   X^IGV^IBCrFXZia'Gt-. 


as 

u 

a 
a 

(XI 

i 

«  « 

O  -H 
O    0 


•H 


CONVERTER  EFFICIENCIES. 


CO 

'5 
o 

'6 

(D 

C 

o 

o 


o 

CO 

c 

-g 

o 
o 

< 

0 

I. 

o 


o 


Z 

o 

3 
o 

"^ 

DO 

c 

3 


D 
Oq 
0 

CO 

o 


0 

r+ 
CD 

a 

CO 
o 

CD 

D 
<" 

CO 


H 

fcr* 

0 

«^ 

P 

s 

0 

• 

rt- 

ty 

H 

(D 

(9 

g 

H» 

0 

^ 

m 

rt- 

1 

1 

;d 

0 

H^ 

H- 

P 

(D 

rt" 

P 

0 

ts 

..-.A^^ 

H* 

^ 

CO 

cn 

hi 

w 

►< 

^ 

P3 

• 

« 

p^ 

0 

H 

93 

fcs- 

h- 1 

(D 

«^ 

«^ 

§ 

►< 

9 

Mjt 

0 

P 

2. 

o* 

rt" 

w 

e 

H- 

d 

rt- 

CD 

Transformer  on  Pole  Showing  National  Safety  Fuse  Box. 


COMPLETE 


CENTRAL  STATION  EQUIPMENTS 

von 

LIGHT    OR    POWER 

DIHTBimiTION. 


OUR  APPARATUS  IS  OF  THE 

HIGHEST    EFFICIENCY, 

MECHANICALLY  AND  ELECTRICALLY. 

'WE  OITARANTEK  ITH  OPKKATION  ANI> 

PROTECT  OUR  CUSTOMERS. 


COMPLETE 

DIRECT   CURRENT  SYSTEM 

FOR 

Lics-HTiisrca-. 


NATIONAL  ELECTRIC  MFG.  CO.,       Eau  Claire,  Wis. 


caiEICS.    ^.    S:^.£L  W,    Oexx'l    AXei,]aAe:e>x-c 

A-O-EilsrTS: 


NEW  YORK,  N.  Y., 
BUFFALO,  N.  Y., 
CINCINNATI,  O., 
WASHINGTON,  D.  C, 
PHILADELPHIA,  PA., 


National  Electric  MIg.  &  Const.  Co.,  50  Broadway. 

Little,  McDonald  &  Co.,  141  East  Senoca  SI. 

W.  N.  Gray,  1  2  Chamber  of  Commerce. 

.       L.  N.  Cox,  IG  Filth  St.,  S.  E. 

0.  M.  Blanchard,  GIrard  Building. 

SAN  FRANCISCO,  CAL., 


KANSAS  CITY,  MO., 
ST.  PAUL,  MINN., 
DETROIT,  MICH., 
DENVER,  COLO., 
WINNIPEG,  MAN., 

National  Electric  Dovelopmont  Co. 


Thomas  Wolfo,  SIS  Main  St. 

The  Electrical  Engineering  &  Supply  Co. 

-     Commercial  Electric  Co. 

The  Mountain  Electric  Co. 

Simpson-Davis  Electrical  Construction  Co. 
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THZS    ATTXSMTIOIff    OF 

SUPPLY   HOUSES 

Is  invited  to  a  finely  engraved  circular  which 
we  have  just  issued  for  the  especial  use  of  our 
agents. 

Send  your  address  for  copies  in  quantity. 

THE  $TAR  ELECTRIX  C0.,<32owdi.<»s,,  PHILADELPHIA. 


THE  STANDAED  OPEN  CIRCUIT  BATTERIES  of  the  WORLD. 
THE  "CONDA  TRADE  MARK"  CELLS 


-ARE  THE — 


ONLY  GENUINE  LEGLANCHE  BATTERIES 

MADE  IN  THE  UNITED  STATES,  AND  ARE  THE  BEST  BATTERIES  MADE  IN  THE  WORLD. 


Do  not  be  imposed  upon.  Refuse  to  accept  any  cell  as  a  Genuine  Leclanch^ 
unless  it  is  marked  with  the  trademark  "Gonda."  If  your  dealer  does  not 
have  it,  send  to  us  for  circular  and  prices. 

THE  LECLANCHE'  BATTERY  CO.,  ill  to  11?  E.  131st  St.,  N.  Y. 


MOSHER  ARC  LAMP 

rOE  DIEEOT  INOANDESOEHT  OIEOUITS. 

IS    iHDORSEri    BY    b>:x:psh.ts. 


IN  SIMPLICITY,  Economy,  Brilliancy,  Steadi- 
ness and  General  Efficiency 

IT    BIAS   I^O   EQ,TJJLXj. 

It  will  bnrn  on  s  presenre  of  from  50  to  125  voltB. 
Barns  singly  or  in  perles. 

One  Lamp  of  Standard  Candle  Power  nees  4  to  5,  and  two  in  series  8  to  10 
amperes. 

The  ABC  can  be  bhortbnbd  or  lengthened  in  half  a  minute. 

Tlie  KESISTA.NCE  Can  be  vabied  to  a  higher  or  lowek  voltage  in  fitb 

MINUTES. 


■'JT'.&.RZa.a.WXEIS    lOiT   E-^EiaTT    IBESFECX. 


Send  for  Sample  ILainp, 

STATING  SYSTEM  and  VOLTAGE. 

For  prices  and  particnlara,  address 

Mosher  Arc  Lamp  Co.,  125  Ontario  St.,  Chicago,  111. 


G.  A.  HARMOUNT, 

MAKAGEll 

MONITOR  ELECTRIC  CO., 

1*3     WABASH  AVE.,  CHICAGO,  ILL. 

WHOLES.\LE  DEALER  IN  GENERAL 

ELECTRIC AL  SUPPLIES. 


IVfSTEKN  AOEKT  JPOK 

ALFRED  F.  MOORE 


(KST.VBLISHED  IS'JO. . 


ELECTRICAL  WIRES  AND  GABLES. 

Klectric  rjglit.  .Vnmmciator  and  Office  Wires.     Incandesceut  and  Battery  Cords;    in 
fad.  every  kind  of  Wire  kBowii  lo  the  Eluctriciil  Trade. 


WRIGLEY'S  PATENT  TOGGLE  BOLT. 


For  securing  any  sort  of  Fixtnres  to  Stone  or 
Brick  Walls,  Hollow  Tiling  or  Marble  Slabs. 

Specially  sdapted  to  the  fastening  of  Electric 
Liiglit  Fixtnres,  Slonldings,  Telephones,  Pipe  Fix- 
tares,  etc.,  to  hollow  tile  nails. 


ALL  SIZED  DRILLS  MADE. 


T.  WRICLEY,    ■    85  and  87  Fifth  Avenue,  Chicaeo, 
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THE  Dnited  States  Electric  Lighting  Co., 

(THE  WBSTINGHOUSE  ELECTRIC  AND  MANUFACTURING  COMPANY,  Lessees.) 


MG  AND  INMNDESCEHT  ISOUTED  ELECTRIC  Lm  PUNTS. 


t 


More  than  1000  Plants  in  operation  in  Factories,  Hotels, 
OfiBce  Buildings,  Theaters,  Etc. 


MOTORS- GENERATORS 

Direct  Current  GENERATORS  and  MOTORS  for  aU  purposes, 

1-8  H.  P.  up  to  any  poAsrer  required,  and  at  any 

required  E.  M.  F. 

Superior  in  Design  and  Workmansliip,  and  Dneqnaled  in  Efflcieicy. 


Send  for  New  U.  S.  Catalogues  on  Incandescent  Lighting  and  Motors. 

GENERAL  OFFICES:  EQUITABLE  BUILDING,     -     -     120  BROADWAY,  NEW  YORK. 


mCftNDESCENT 


To  Fit  any  Socket. 


Excelling  all  others  in  Life, 
Maintenance  of  Candle- 
Power  and  Efficiency. 


THE  BEST  IS 


General  Electrical  Supplies 
of  Superior 

Designs  and  Finish. 


LAMPS 


FROM   8  c.  p.  to  150  c.  p.,  AND 
ANY    VOLTAGE. 


Even   Diffusion 

of  Light  by 

twisted  filament. 


THE  CHEAPEST. 


Send  for  our 

CATALOGUE 

of  August  1 ,  1  890. 


'P 


510-534  West  23d  Street, 

NEW  YORK. 


620  Atlantic  Avenue. 

BOSTON,  MASS. 


217  La  Salle  Street, 

CHICAGO.  ILL. 
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CEDAR,  OCTAGONAL  PINE  AND  STEEL. 

If  you  are  in  want  of  poles  of  any  kind,  it  ■would  pay 
you  to  ■write  for  our  prices,  before  ordering. 

BROWNLEE  &  CO.,  "Jrc^- 


UNION  ELECTRIC  WORKS. 

All  kinds  of  Electric  Work  done  promptly  and  in  a  Bnperior  manner.  Scientific  and  Experimental 
Work,  also  Models  of  Mechanical  and  Electrical  MacMnery  a  Specialty.  We  also  manafacture 
Testing  Sets  and  all  kinds  of  Fine  Instruments. 

d^^^Particular  attention  given  to  Winding  Electric  Light  Machinery. 
ITl   TMTmJTnP^'  ^•^-  Wilson  and  George  Rebenatock  are  well  known  Electricians  and  Inven- 
lU   111  V  Dli  lUillJi     tors,  and  in  all  cases  will  assist  Inventors  patronizing   this  firm  to  perfect 
their  iaventlons,  making  no  charge  for  conealtitlons.    Correspondence  solicited. 

Chicago  Kepbrenobs  :  Charles  F.  Brown,  Patent  Attorney,  &  merlcan  Electric  Fence  Co. 

OFFICE  AND  FACTORY,    Room  506  Springer  Building. 


NO  RING. 


A  SILENT  CALL  IS  A  GOOD  THING  SOMETIMES. 

STANLEY  ^  HALL, 

ELECTRICAL  HODSE  FDRNISHIN6S, 

32  and  34  Frankfort  St.,  THEW  YORK  CITY. 


LEATHER  BELTII 


Buns  more  Slack  than 
Unperforated  Belts,  hence 
adapted  to  uneven  power 
of  Electric  Bailways  and 
for  Electric  Power  in  Gen- 
eral. 


CHAS.  A.  SGHIEREN  &  CO., 


PATENTEES  AND  BOLE  ILANUPACTDBHSS, 


Also  New  York,  Boston,  1 
Philadelphia,  I 


46  SOUTH  CANAL  ST.,  CHICAGO.  ILL. 


THE   WESTON  STANDARD 

Voltmeters  and  Ammeters. 


These  instruments  are  the  most 
accurate,  reliable  and  sensitive  port- 
able instruments  ever  offered.  A 
large  variety  of  ranges  to  meet  the 
requirements  of  all  kinds  of  work. 


SeM  for  IlMratei  Catalope. 


ADDBESS 


WESTON  ELECTRICAL  INSTRUMENT  CO., 

114  &  116  William  street,      Newark,  N.J. 


THE  NEW  CATALOGUE 


-OI"    T3 


Copies  mailed  upon  application  to 


UNDERGROUND  CONDUIT  SYSTEM 

THJnterior  Conduit  &  Insulation  Company 


INXXSRIOR  CONDUIT   i£   INSUIiATriOIff  COINIPAZffir. 

EDWARD  H.  .T0HIf80N,  President. 
woBKs,  587  to  G31  w.  34th  St.  and  580  to  sss  w.  35tii  St  GENERAL  OFFICES,  42  &  44  BROAD  ST.,  NEW  YORK. 

H.  M.  UNDEBWOOD,  een.  TFestem  Agent,  Bookery  Bnlldine.  Ghlcaeo.  B.  FBASIK  JOBSISOK,  Cien.  Ast.  for  Pa.,  Provident  Bide.,  Philadelphia,  Pa 

TH08.  DAY  &  CO..  Gen.  Agents  for  Califjinia,  San  Francisco,  Cal. 


THE  SHAWHAN  MACHINE  WORKS, 

BIIIl.D't:BS   OP 

ELECTRIC    LIGHT    APPARATUS, 

GENERATORS  100,  150,  200  and  250  LIGHT  CAPACITY,  NOW  READY. 

REPAIR  WORK  OF  ALL  KINDS. 

1»5  learned  Street,  TiVest,  -        -        -  DETROIT,  MICH. 


-T3 


DiiDH  umm  CO. 

PUSH-BUTTON 


TORRINGTON,  CONN., 

AND 

95  CHAMBERS  STREET,  NEW  YORK. 


PAISTE  CHINA  SWITCHES 

5  and  10  AMP.  CAPACITY, 

FINE  EESIDENOE  INSTALLATIONS, 


To  see  Tliem  is  to  Liice  Tliem. 

Tinted  to  malcli  all  Wall  Papers. 

CHEAP,  ARTISTIC,  HANDSOME. 

r),Oi)0  In  stock  ready  to  slilp,  more  on  the  water 
froBh  from  Kurope. 
Aflk  your  Bupply  man  about  them. 


H.  T.  PAISTE, 

1201  Market  St.,  PHILADELPHIA,  Pa. 


1 
Jl 


inin 


Th»t  the  Western  Electrician  enjoys  the  dIstiDction 
of  having  been  selected  by  one  of  the  shrewdest 
of  advertisers  as  the  medium  for  carrying  the 
largest  advertisement  ever  placed  in  an  electrical 
journal.  This  tells  Its  own  story,  and  points 
its  own  moral. 


SPEAKING  TUBES  AND  WHISTLES. 

Oral,  Electric,  Pneumatic  and  Mechanical 

AXNUXCIATORS  ^  BELLS. 

FUIil.  I.INE  AliWA'TS  IN  STOCK. 


W.  R.  OSTRANDER  &  CO., 


195  and  197  Fulton  St.,  New  York. 

Factory,  1461  and  1463  DeKalb  Ave.,  Brooklyn.  N.  Y. 
B3?"S&ndfor  New  Cataloqitb.  Out  AngiiBt  let. 


KARTAVERT 

THE  BEST  SUBSTITUTE  FOR  HARD  RUBBER. 

A  HARD  AND  FLEXIBLE   FIBER. 

IN  SHEETS,   RODS  and  TUBING.     FOR  ALL  ELECTRICAL  PURPOSES  WHERE 
PERFECT  INSULATION  IS  DESIRED.     PATENT  INSULATING  CLEATS. 

Ths«  Kartavsrt  «  Manufacturing  -  Do.., 


SEND  FOR  SAMPLES  OF 


P.&6. 


Armatare  Varnisli,  .... 
InsQiating  Tapes  and  Gomponnds. 


THEY  COST  NOTHING. 


THE  STANDARD  PAINT  CO., 

69  Maiden  Lane,  NEW  YORE. 


EVERY    SATURDAY. 
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Edison    Plant  at  the  Woonsocket   Rub- 
ber Company's  Works. 

The  Woonsocket  Rubber  company,  Woon- 
socket, R.  I,,  recently  completed  its  new  Alice 
Mill,  having  a  capacity  of  30,000  pairs  of  shoes 
per  day.  The  electrical  equipment  was  made 
by  the  Edison  General  Electric  company,  and 
consists  of  two  Edison  compound  dynamos,each 
having  a  capacity  of  540  16-candle  power 
lamps,  and  one  compound  dynamo  having  a 
capacity  of  180  16-candle  power  lamps,  giving 
a  toal  capacity  of  1,260  lights.  A  view  of  the 
dynamo  room  is  presented  in  the  accompanying 
illustration.     The  larger  machines  are  operated 


telephone  wires  are  run,  and  also  the  pipes  for 
water  and  steam  heating  purposes.  Upon  the 
completion  of  the  plant,  it  was  given  a  most 
thorough  test,  the  dynamos  for  a  time  carrying 
upward  of  1,400  i6candle  power  lamps. 

The  switch-board  is  particularly  simple  and 
very  efficient,  it  being  arranged  to  afford  the 
greatest  possible  facility  in  operating  the  plant. 


The  Trolley  System  in  Brooklyn. 

Chairman  Rogers  and  Messrs.  Rickard  and 
Baker  of  the  New  York  State  Board  of  Rail- 
road   Commissioners    have     been   considering 


whose  voltage  was  much  greater  than  that  of  the 
electric  railway.  The  state  commission  would 
not  give,  and  had  not  given,  permission  for  the 
erection  of  any  trolley  system  where  the  wires 
were  not  protected  so  as  to  prevent  contact  with 
telephone  and  electric  light  wires.  It  was  true 
that  at  first  the  horses  were  frightened  by  the 
trolley,  but  they  soon  got  used  to  it.  Gen.  Henry 
W.  Slocum,  the  president  of  the  Coney  Island  & 
Brooklyn  road,  said  his  electric  road  down  the 
boulevard  to  Coney  Island  had  been  in  opera- 
tion one  year,  and  he  had  yet  to  hear  of  the 
first  accident  due  to  fright  of  horses.  Electric 
cars  ran   past   the  state  capitol  in  Albany  and 


by  the  main  shafting,  while  the  smaller,  which 
is  used  for  the  night  circuit  only,  is  operated  by 
an  Armington  &  Sims  engine. 

The  wiring  is  a  departure  from  the  usual 
method  of  mill  work,  and  has  excited  favorable 
comment  among  members  of  the  electrical  fra- 
ternity who  haveseen  it.  .According  to  an  expert, 
"it  is  better  than  most  parlors  are  wired."  Por- 
celain insulators  are  used,  and  they  are  applied 
in  a  unique  way,  as  the  wires  are  run  between 
the  insulators,  four  of  them  taking  the  place  of 
a  cleat. 

The  mains  and  feeders  are  run  through  the 
beams,  a  conduit  tube  being  first  in.serted.  The 
ends  are  then  finished  off  with  a  turned  button 
and  compound. 

The  mill  is  divided  into  three  sections,  each 
having  its  individual  circuit.  The  object  of  this 
is  that  in  case  of  a  fire  in  either  part,  it  would 
not  affect  the  workingof  another. 

The  office,  which  is  some  distance  from  the 
main  building,  is  connected  to  it  by  an  under- 
ground  conduit   through   which   lighting    and 


)ISON    PLANT   AT   THE   WOONSOCKET   RUHBER   COMPANY'S   WOR 

the  applications  of  the  Atlantic  Avenue  Railroad 
company  and  the  Coney  Island  &  Brooklyn 
Railroad  company  for  permission  to  substitute 
the  electric  trolley  system  for  animal  power. 
Properly  owners  along  the  proposed  routes  pro- 
tested against  granting  the  application  of  the 
Coney  Island  iV  Brooklyn  company  on  the 
ground  that  the  trolley  system  was  dangerous 
to  life,  depreciated  property  and  was  a  nui- 
sance. 

President  Brower  of  the  Park  Commission 
said  there  was  only  one  place  left  to  drive  in 
the  city,  and  that  was  the  park.  If  these  fran- 
chises were  granted  the  plaza  would  be  de- 
stroyed for  driving  purposes,  and  a  monstrous 
outrage  perpetrated.  Park  Commissioner  l,us- 
comb  said  that  no  cars  should  be  allowed  to  pass 
the  plaza  with  any  other  motive  power  than 
horses.  The  experiment  would  be  too  danger- 
ous a  one  to  be  tried.  If  the  cars  were  pro- 
pelled by  electricity  it  would  frighten  thehorses. 

Chairman  Rogers  said  it  should  be  borne  in 
mind  that  some  cities  permitted  electric  wires 


national  capitol  in  Washington, and  no  accidents 
had  occurred  from  any  such  cause.  It  was  all 
rot  to  urge  such  objections.  The  simple  truth 
was  that  99  per  cent,  of  the  people  were  in  fa- 
vor of  the  proposed  system. 

The  application  of  the  Atlantic  Avenue  com- 
pany was  then  taken  up,  and  substantially  the 
same  arguments  were  used  for  and  against  the 
system.  President  Richardson,  Lawyer  Board- 
man  and  several  electrical  experts  spoke 
in  defense  of  the  trolley  system.  The  hearing 
will  be  continued. 

The  subject  is  attracting  much  attention  in 
New  York  as  well  as  in  Brooklyn.  The  objec- 
tions raised  to  the  substitution  of  electricity  for 
horses  are  the  time-honored  complaints  about 
poor  construction  and  danger  to  life.  There  is 
no  reason  to-day  why  the  electric  railway  sys- 
tem should  not  be  properly  constructed.  Yet 
the  fact  remains  that  the  companies  desiring  to' 
adopt  improved  methods  to-day  are  made  to 
suffer  through  the  short-sighted  policy  of  the 
pioneers  in  the  business. 
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Process  of  Manufacturing  Accumulator 
Grids. 

In  the  manufacture  of  grids  for  storage  bat- 
tery plates  it  has  been  customary  in  many  cases 
to  melt  the  lead  or  an  alloy,  such  as  a  mixture 
of  lead  and  antimony,  or  lead,  antimony  and 
mercury,  and  then  to  pour  it  from  a  ladle  into  a 
mould.  This  method  in  practice  possesses  several 
disadvantages.  For  instance,  if  lead  alone  is 
employed  the  surface  of  the  molten  metal  run- 
ning into  the  mold  becomes  oxidized  by  contact 
with  the  atmosphere,  and  this  dross,  becoming 
diffused  throughout  the  grid,  materially  lessens 
its  life.  If  an  alloy  of  lead,  such  as  a  mixture 
of  lead  and  antimony,  is  the  material  em- 
ployed, the  molten  mass  becomes  chilled  and 
hardened  before  it  has  time  to  completely  fill 
the  mould.  In  both  cases  the  dross  collects  upon 
the  surface  of  the  molten  metallic  mass,  and  is 
apt  to  be  dipped  up  in  the  ladle  and  poured  into 
the  mould. 

With  the  object  of  overcoming  these  difficul- 
ties Henry  H.  Lloyd  of  Camden,  N.  J-,  has  de- 
vised a  process  by  which  he  claims  to  be  able 


ing  the  fused  mass  into  a  two  part  mould  and 
allowing  it  to  cool  and  assume  a  crystallized 
form.  One  of  the  cast  crystallized  plates  is 
placed  in  a  second  mould  and  lead,  or  lead  and 
mercury,  or  other  metallic  material  in  a  molten 
state,  is  forced  into  and  around  the  plate  in  the 
mould  under  a  heavy  pressure  by  means  of  com- 
pressed gas.  By  this  action  it  is  claimed  the 
molten  mass  becomes  instantaneously  and  firmly 
attached  to  the  plate  in  the  mould,  forming  a 
tough  and  compact  grid  free  from  oxides.  Both 
the  process  of  casting  the  metallic  salts  or 
chlorides  and  of  casting  the  grid  may  be  con- 
ducted in  the  same  mould,  as  will  be  readily  un- 
derstood. 

The  cuts  presented  herewith  are  a  diagram- 
matic representation  of  the  apparatus  employed 
by  Mr.  Lloyd. 

A,  Figs.  I  and  2,  is  a  crucible  set  in  a  furnace 
B.  The  furnace  B  is  provided  with  a  grate 
and  a  flue  for  conducting  away  the  products  of 
combustion.  The  cylinder  C  is  screwed  into  a 
cap  i",  resting  upon  the  bottom  of  the  crucible 
A.     The  cap  c  is  provided  with  a  delivery  pipe 


FIG.   1.       PROCESS   OF   MANUFACTURING    ACCUMULATOR    GRIDS. 


to  produce  a  grid  of  tough  and  dense  metal,  and 
one  that  is  free  from  defects  due  to  dross. 

The  process  consists  in  preparing  and  form- 
ing the  active  material  into  a  plate  in  a  suitable 
receptacle  and  then  applying  to  it  the  metal  in 
a  fluid  state  under  a  heavy  pressure,  by  means 
of  compressed  gas. 

Mr.  Lloyd  takes  a  salt  of  a  metal,  as  chloride 
of  lead,  and  to  this  he  adds  the  salt  of  another 
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metal,  as  chloride  of  zinc,  but  any  other  metal- 
lic .salts  may  be  employed  for  the  composition 
of  the  mass.  The  mass  is  then  fused  in  a  cru- 
cible and  formed  into  crystallized  plate  by  i)our- 


leading  to  the  mould  /  and  with  a  nipple 
adapted  for  the  reception  of  a  ball  valve  D. 
The  ball  valve  -D  is  located  near  the  bottom  of 
crucible  A.  is  is  a  gasometer  which  communi- 
cates with  a  gas  generating  apparatus  not  shown 
in  the  cut.  i^  is  a  force  pump  operated  by  means 
of  a  belt,  and  used  for  drawing  gas  from  the  gas- 
ometer E  and  forcing  it  under  pressure  into  the 
holder  G,  where  it  is  stored  for  use.  i  is  a 
pipe  communicating  with  the  interior  of  the  re- 
ceiver, and  with  the  suction  side  of  the  pump  J^ 
for   drawing  off  the   gas   from  the   gasometer; 

2  is  a  pipe  communicating  with  the  forcing 
side  of  the  pump  J^  and  with  the  interior  of  the 
holder  G   for   delivering   gas   under   pressure; 

3  is  a  pipe  provided  with  a  pressure  gauge 
and  a  three-way  cock  //,  and  communicating 
with  the  holder  G  and  cylinder  C;  4  is  a 
pipe  communicating  with  the  three-way  cock  // 
and  with  the  receiver;  5  is  a  nozzle  adapted 
to  be  fitted  into  the  mould  /.  Z  is  a  hand  lever 
adapted  to  retain  the  sprue  of  mould  /  in  close 
contact  with  nozzle  5. 

The  apparatus  is  operated  as  follows:  The 
three-way  cock  //  is  turned  so  as  to  cut  off  cyl- 
inder C  from  holder  G.  The  melted  lead  or 
alloy  now  passes  into  cylinder  C,  and  at  the 
same  time  gas  is  drawn  from  the  gasometer  i?, 
and  conducted  by  means  of  the  force  pump  J^ 
under  pressure  into  the  holder  G.  A  series  of 
moulds  or  llasks,  containing  the  cast  plates,  are 
placed  upon  the  link  beltA'and  caused  to  travel 
along  the  table  by  means  of  the  foot  lever,  un- 
til the  sprue  of  one  of  the  moulds  is  opposite  the 
nozzle  5.  The  sprue  is  forced  into  air-tight 
connection  with  the  nozzle  by  means  of  the 
hand  lever  L,  and  the  three-way  cock  //  is  then 
turned  so  that  gas  from  the  holder  G  forces  the 
molten  metal  into  the  mould  J.     After  a  mould 


is  filled  the  three-way  cock  is  turned  so  as  to  cut 
off  holder  G,  and  the  gas  remaining  in  the  cyl- 
inder C  is  permitted  to  escape  into  the  atmos- 
phere. A  fresh  charge  of  molten  material  is 
now  allowed  to  refill  the  cylinder  C.  After  one 
of  the  molds  of  the  series  is  fiUeJ  it  is  removed 
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and  another  advanced  by  means  of  the  link  belt 
and  the  hand  lever,  and  the  above  described 
operation  is  repeated  indefinitely. 


Woodbury  High  Speed  Engine. 

In  the  accompanying  cut  is  shown  the  latest 
form  of  the  Woodbury  automatic  cut-off  high 
speed  engine.  This  engine  was  described  in 
detail  in  the  Western  Electrician  of  July  2, 
18S7,  but  several  improvements  have  been  made 
since  that  time  and  the  form  has  been  materially 
changed.  The  illustration  gives  a  view  of  the 
steam  chest  and  valve  side  of  the   engine. 

The  cylinder  and  steam  chest  form  one  cast- 
ing. The  back  head  is  covered  by  a  polished 
cap,  which  alio  covers  the  nuts,  and  is  easily 
kept  clean.  The  front  head  is  bolted  between 
the  cylinder  and  frame,  the  stuffing  box  being 
cast  with  the  head.  Both  heads  are  made  steam 
tight  to  the  cylinder  by  ground  joints. 

The  piston  is  hollow  and  as  light  as  the  re- 
quirements of  strength  will  permit.  It  is  in 
length  equal  to  one-half  the  diameter  of  the 
cylinder,  on  all  sizes,  which  furnishes  ample 
wearing  surface.  The  packing  is  simply  nar- 
row cast  iron  rings  turned  eccentrically  and 
somewhat  larger  than  the  cylinder,  and  after 
they  are  cut,  sprung  into  corresponding  grooves 
in  the  piston  head. 

The  governor  is  of  the  class  in  which  the  point 
of  cut-off  or  valve  closure  is  effected  by  moving 
the  eccentric  across  the  shaft,  thereby  varying 
the  length  of  the  valve  travel.  The  movement 
of  the  eccentric  is  operated  by  centrifugal 
weights,  the  centripetal  or  opposing  force  being 
furnished  by  a  single  spiral  spring.  The  pecu- 
liar features  of  the  governor  are  its  simplicity 
and  small  number  of  joints,  the  adjustment  of 
the  spring  for  sensitiveness,  and  that  the  direc- 
tion of  the  pull  of  the  spring  is  such  as  to  bring 
the  bearings  upon  the  pivot  pins  always  on  the 
same  side,  whether  the  weights  be  moving  out- 
ward or  inward,  thus  avoiding  all  lost  motion 
and  rattling  due  to  wear  or  loose  fitting. 

The  frame  was  designed  with  the  view  of 
securing  absolute  rigidity  and  ability  to  meet 
without  flexure  or  vibration  the  varying  strains 
imposed  by  direct  thrust  and  by  the  action  of 
the  moving  parts.  All  the  oil  and  drip  on  the 
inside  runs  down  on  the  cross  web  of  the  frame 
to  the  crank  end,  and  is  there  drawn  off  through 
a  pipe.  Cavities  are  provided  for  catching  the 
oil  from  main  boxes,  eccentric  and  rocker  arm. 
The  space  between  the  crank  disks  is  covered 
by  two  shields,  which  prevent  the  throwing  of 
oil  from  the  connecting  rod  into  the  room.  The 
inner  shield  is  bolted  to  the  frame  and  the  outer 
one  hinged  at  the  bottom  so  that  it  can  readily  be 
thrown  back  when  desired.  Both  shields  are  of 
cast  iron,  and  are  neat  and  ornamental  in  ap- 
pearance. 

The  engine  is  the  invention  of  Daniel  A. 
Woodbury,  of  Rochester,  N.  Y.,  and  is  built  by 
the  Stearns  Manufacturing  company,  Erie,    Pa. 


In  .Seattle,  Wash.,  the  people  believe  in  electricity.  Si.\ 
electric  railvv.iysare  in  operation  and  another  is  being  buiit, 
and  there  are  also  three  electric  light  plants,  with  a  total 
capacity  of  8.500  incandescent  and  900  arc  lamps.  livery 
newspaper  with  one  exception  is  printed  by  electric  power. 
The  presses  in  every  job  printing  olhce  are  run  by  electricity, 
and  electricity  furnishes  power  for  all  sorts  of  factories. 
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Wind  Pressure  Gauge  on  the  Eiffel 
Tower. 

It  has  frequently  been  asserted  that  the  erec- 
tion of  a  structure  like  the  Eiffel  tower  in  Paris 
is  of  no  practical  value  and  that  all  that  could 
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be  derived  from  such  an  enterprise  was  the  grat- 
ification of  national  pride  or  vanity.  Students 
of  natural  science,  however,  for  whom  nothing  is 
too  small  or  too  great  if  it  can  be  utilized  in 
developing  theories  and  investigating  the  laws 
of  nature,  have  eagerly  grasped  the  opportunity 
which  this  mammoth  tower  affords  for  studying 
the  variability  of  the  atmosphere. 

At  the  suggestion  of  M.  Cailletet  and  with 
the  co-operation  of  M.  Eiffel,  an  air  manome- 
ter has  been  constructed  through  the  entire 
tower  for  the  purpose  of  determining  the  pres- 
sure of  the  atmosphere  at  different  heights. 
These  measurements  will  have  commercial 
value  as  a  standard  for  the  regulation  and 
adjustment  of  metallic  manometers. 

In  the  construction  of  the  aerial  manometer 
there  is  used  a  small  steel  tube  or  a  series  of 
tubes  one-fourth  inch  in  diameter,  joined  together 
with  a  junction  bo.\  at  every  ten  feet,  and 
reaching  from  the  ground  to  the  summit  of  the 
tower.  Each  of  the  junction  bo.xes  has  an  out- 
let to  which  is  connected  a  vertical  glass  tube, 
fastened  on  a  wooden  support  with  a  polished 
front  and  furnished  with  a  graduated  scale. 
By  means  of  the  glass  tubes  the  operator  is 
enabled  to  make  observations  along  the  entire 
distance  of  the  steel  tube.  Fig.  r  represents  a 
part  of  the  tower  between  the  first  and  second 
platform,  where  the  steel  tube  is  run  on  an 
incline  attached  to  the  stairway,  while  the  glass 
tubes  e.xtend  vertically  and  are  supported  by 
the  banisters.  Kig.  ■>.  represents  the  laboratory, 
which  is  located  at  the  base  of  the  west  pillar  of 
the  tower.  In  the  center  of  this  room  is  a 
heavy  iron  reservoir  containing  mercury.  A 
hydraulic  pump,  shown  to  the  left,  serves  to 
compress  water  on  top  of  the  mercury  through 
a  pipe  connected  to  the  side  of  the  reservoir. 
The  pressure  obtained  when  the  mercury  has 
ascended  the  tube  to  its  summit  is  about  400 
atmospheres  or  nearly  5,600  pounds  per  Sfpiare 
inch.  I'rom  the  cover  of  this  reservoir,  which 
is  securely  bolted,  extend  three  tubes,  of  which 
the  one  in  the  center  carries  the  mercury  to  the 
tube  in  the  tower,  the  second  is  directly  connect- 
ed to  a  large  indicator  on  the  wall,  while  the 
third  is  a  regulator  tube  for  the  water  pressure. 
The  manometer  indicator  has  a  double  gradua- 
tion, one  indicating  the  pressure  in  atmos])heres 
and  another  at  what  junction  box  in  the  tower 
the  mercury  stands. 

To  make  an  observation    of   the  atmospheric 


pressure  at  a  given  height,  the  operator's  assist- 
ant ascends  the  tower  to  the  desired  height.  By 
means  of  a  portable  telephone,  which  he  con- 
nects to  a  wire  running  parallel  with  the  tube, 
he  puts  himself  in  direct  connection  with  the 
operator  in  the  laboratory.  While  the  latter 
operates  the  hydraulic  pump  driving  the  mer- 
cury into  the  tubes,  the  assistant  in  the  tower 
opens  the  valve  in  the  junction  box  where  he  is 
stationed,  and  watches  the  ascent  of  the  mer- 
cury, which  now  will  flow  into  the  glass  tube. 
When  the  desired  height  is  reached,  a  tap  on 
the  telephone  notifies  the  operator  to  stop 
pumping.  Should  it  happen  that  the  mercury 
has  ascended  too  far,  the  operator  in  the  labo- 
ratory opens  the  valve  on  the  tube  that  regulates 
the  water  pressure,  and  lets  on  enough  water 
to  reduce  the  pressure  as  many  degrees  as  his 
assistant  in  the  tower  has  indicated  to  him  by 
telephone. 

To  obtain  an  exact  knowledge  of  the  pres- 
sure of  a  column  of  mercury  of  a  given  height,  it 
is  necessary  to  know  the  average  temperature 
of  the  mercury  throughout  the  entire  length  of 
the  tube,  which  often  will  vary  several  degrees 
from  base  to  top.  This  is  ingeniously  deter- 
mined, and  with  great  accuracy,  through  the 
variation  of  the  electrical  resistance  of  the  mer- 
cury, perceptible  in  the  telephone,  by  means  of 
a  Wheatstone  bridge.  The  manometer  in  the 
Eiffel  tower  has  been  in  operation  since 
April  2d.  The  cuts  were  reproduced  from 
L'  Illustration. 


Sig- 


O'Connell's  Method   of  Telephone 
naling. 

One  of  the  latest  improvements  which  may 
be  adopted  by  the  Chicago  Telephone  company 
is  the  abolition  of  the  magneto  from  the  out- 
fit of  every  subscriber  connected  with  the  ex- 
change.    It  is  proposed   to  operate   the   signal 
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drops  on  the  exchange  switch-board  by  an  extra 
current  from  the  secondary  of    the  transmitter 


cuit.  will  be  utilized  to  throw  the  shutter  on  the 
exchange  switch-board. 

This  proposed  modification  of  the  present 
system  of  signaling  with  a  magneto  is  the  in- 
vention of  Electrical  Engineer  J.  J.  O'Connell 
of  the  Chicago  Telephone  company.     The  dia- 
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gram  presented  herewith  gives  a  general  idea 
of  the  manner  in  which  connections  will  be 
made  at  the  subscriber's  end  of  a  metallic  circuit. 

In  working  the  new  arrangement  the  sub- 
scriber will  merely  remove  the  receiver  from  the 
hook  and  place  it  to  his  ear.  The  hook  in  fly- 
ing up  makes  the  necessary  contacts,  and  the 
one  impulse  which  is  thus  sent  out  over  the  line 
is  sufficient  to  throw  the  shutter  on  the  switch- 
board. The  replacing  of  the  telephone  upon 
the  hook  sends  out  a  second  impulse  of  current 
which  gives  the  'ring  off"  signal  to  the  ex- 
change operator. 

In  studying  the  connections  laid  down  in  the 
illustration  the  relative  positions  of  the  contacts 
passed  over  by  the  hook  should  be  borne  in 
mind.  A  indicates  a  metal  strip  in  electrical 
contact  with  the  side  of  the  hook-lever.  B  £' 
and  CC  are  contact  points.  The  length  of 
stiip  A  is  such  that  it  remains  in  contact  with 
the  lever  only  until  it  has  passed  up  or  down 
over  either  of- the  contacts  marked  B  and  B'. 
When  the  hook  touches  either  C  or  C,  strip  A 
is  out  of  circuit. 

A  subscriber's  outfit  similar  to  the  one  de- 
scribed above  is  now  in  use  in  General  Superin- 
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induction  coil  obtained  by  breaking  or  revers- 
ing the  battery  or  primary  coil  circuit.  In  other 
words,  the  primary  coil  of  the  transmitter  will 
be  brought  into  action  as  a  "spark  coil,"  and  the 
impulse  of  induced  current  in  the  secondary, 
which   follows  the  breaking  of  the  primary  cir- 


tendent  Wilson's  office  in  the  Chicago  Telephone 
company's  building.  The  new  arrangement  is 
said  to  work  most  satisfactorily. 


The   Carolina   Light  i'v  Power  company  has  received  the 
contract  to  erect  an  electric  light  plant  at  Aiken,  S.  C. 
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The  Packard  Vacuum  Pump. 

The  Packard  vacuum  pump  shown  in  the  ac- 
companying illustration  has  been  designed 
especially  for  use  in  the  manufacture  of  incan- 
descent lamps,  to  give  the  highest  attainable 
vacuum,  without  the  use  of  water  in  the  cylin- 
ders, and  to  be  capable  of  heavy,  continuous 
work.  The  pump  has  been  greatly  improved 
since  it  was  first  introduced  four  years  ago,  and 
it  has  been  adopted  by  incandescent  lamp  man- 
ufacturers generally  in  this  country.  There 
are  now  126  of  these  pumps  in  use  in  incandes- 
cent lamp  factories. 

The  cylinders  are  placed  vertically  in  a  cast 
iron  box  which  serves  as  a  bed  plate  and  water 
jacket,  and  on  which  the  frame  and  working 
parts  are  mounted.  The  frame  is  exceedingly 
rigid,  insuring  smooth  and  easy  running.  The 
parts  are  readily  accessible,  the  bearing  surfaces 
being  of  ample  size  and  easily  adjusted  in  case 
of  wear.  Each  cylinder  is  entirely  independent 
of  the  others,  and  can  be  used  separately  or 
connected  up  as  required.  The  suction  pipes 
are  connected  at  the  bottom  of  the  jacket  by 
means  of  ground  unions,  which  are  provided 
with  traps  to  arrest  any  mercury  or  dirt,  and 
the  exhausts  are  piped  to  a  pot  which  acts  as  a 
trap   to  catch  the  oil  used   in  lubricating   the 
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cylinders,  which  is  thus  saved,  and  may  be  used 
over  again. 

The  valve  motion  is  on  the  principle  of  the 
Ritchie  valve  gear,  though  greatly  improved 
and  simplified.  All  the  valves  are  opened  and 
closed  automatically  and  do  not  require  an  air 
pressure  below  them  to  do  this  work.  The 
main  valve  stem  does  not,  as  is  usual  with 
valves  of  this  type,  pass  through  the  piston 
head.  The  piston  packing  is  formed  of  hemp. 
The  clearance  in  the  cylinders  is  reduced  tea 
minimum,  being  generally  less  than  i-iO  of  an 
inch,  and  no  liquid  is  used  other  than  sufficient 
oil  to  insure  proper  lubrication.  The  valves  in 
the  piston  head  have  their  seats  close  to  the 
bottom,  and  are  entirely  inclosed  in  the  body  of 
the  piston.  The  pump  is  manufactured  by 
Norman  Hubbard  of  Brooklyn,  N.  Y. 


The  Atlanta.  Ga.,  CoDSolidated  Street  Railroad  com- 
pany has  been  chartered  with  a  capital  of  $2,000,000.  It 
proposes  to  operate  its  lines  by  the  Thompson  Houston  sys- 
tem. 

The  Transcontinental  Street  Railway  of  Portland,  Ore., 
has  been  purchased  by  the  Willamette  Bridge  Railway 
company,  which  just  closed  a  contract  with  the  Thomson- 
Ilouston  Electric  company  for  twenty  five  special  streetcar 
c(|uipments.  The  cars  will  be  of  the  double  truck  pattern, 
made  by  the  Pullman,  company.  'l"he  Union  Power  com- 
pany, recently  organized  in  that  city  by  leading  capitalists, 
will  furnish  power  for  the  operation  of  the  Transcontinental 
and  Multnomah  street  railways. 


Wrigley's  Toggle  Bolt. 

An  ingenious  device  recently  invented  by 
Thomas  Wrigley  of  Chicago  is  illustrated  in 
the  accompanying  cuts.  The  invention  con- 
sists of  a  toggle  bolt  and  can  be  used  to  advan- 
tage in  securing  mouldings  for  electric  wires, 
chandeliers  and  smaller  electric  fixtures  to  stone, 
brick,  hollow  tiling  and  marble  slabs.    It  consists 


Ficj.  I  and  2.     wrigley's  toggle  dolt. 

of  a  screw  threaded  shank  with  flattened  pivotal 
cross  bar,  one  end  of  which  is  longer  and  there- 
fore heavier  than  the  other.  The  application 
of  the  device  is  shown  in  the  accompanying 
cuts.  When  the  flattened  crossbar  is  projected 
through  a  hole  made  for  the  purpose  in  tiling 
or  in  the  ceiling  as  shown  in  Fig.  i  the  heavier 
end  drops,  thus  securely  fastening  it  in  position 
as  shown  in  Fig.  2.  In  Fig.  3  its  application  as 
a  support  for  electric  fixtures  is  shown.  There 
is  also  shown  a  drill  used  for  boring  holes  in  til- 
ing,stone,etc.  Among  the  numerous  applications 
of  this  device  is  that  for  fasteningmoulding  sup- 
ports for  electric  wires  as  shown  in  Fig.  4.  These 


FIG.  4       WRIGLEY  S   TOGGLE  BOLT, 

bolts  may  be  made  in  any  size  desired.  They  are 
manufactured  by    Thomas    Wrigley,    Chicago. 


The  Telegraph  and  the  Press. 

Probably  there  is  no  other  factor  in  the  collection  of 
news  so  valuable  as  the  telegraph,  and  t  ere  is  no  other 
agency  which  has  so  greatly  advanced  the  standing  of  the 
press  as  the  telegraph.  It  has  enabled  enterp  ising 
newspapers  to  perform  feats  that  would  have  been  pro- 
nounced impossible  only  a  comparatively  short  time  ago 
A  notable  instance  of  newspaper  enterprise  was  shown 
by  the  St.  Louis  Clube-Dnitocral  in  securing  a  coveted 
prize  St.  Louis  is  generally  known  among  the  western 
people  as  a  city  of  slumber,  but  there  are  few  journals  in 
the  country  that  can  give  the  Gh->he-Di'mocrat  points  on 
newspaper  work.  Here  is  the  Globe ~Democ7-al' s  story: 
"People  who  read  in  yesterday's  GIo/'l- Democrat  Col.  Rob- 
ert G.  IngersoH's  two  column  article  on  agnosticism  had 
little  idea  of  the  amount  of  special  effort  and  energy  re- 
quired to  obtain  it  for  our  columns.     The  New  York  Pn-ss 


FIG.  3.       WRIGLEY  S  TOGGLF,   BOLT. 

of  Friday  last,  which  reached  the  Globi'-Democmt  office  at 
g  P.  M.,  contained  an  announcement  that  the  Sunday  Press 
would  print  an  article  on  religion  from  the  pen  of  Col. 
Ingersoll.  The  Glol'e-Demt'irtil  immediately  telegraphed 
to  the  Press,  asking  its  editor  to  send  this  article  by  tele- 
graph to  this  paper,  agreeing  to  give  full  credit  to  the 
Press  and  expecting  to  pay  its  share  of  the  cost  of  the 
contribution.  The  Press  answered  politely,  but  lirmly,  in 
the  negative.  The  (Jlobe  J)emeeral  then  telegraphed  to 
its  correspondent  in  New  York,  instructing  liini  to  get  an 
early  copy  of  the  Press,  and  if  the  Ingersoll  article  was 
not  copyrighted  to  send  it  to  us  on  as  many  direct  wires  as 


the  Western  Union  could  furnish.  The  New  York  papers 
are  on  the  streets  soon  after  2  a.  m.,  which  is  about  I  a.  m. 
St.  Louis  time.  It  was  about  1:15  a.  m.  in  the  Globe- 
Democrat  office  when  the  Ingersoll  article  began  to  come 
on  four  wires;  and  it  was  all  on  hand  and  most  of  it  in 
type  in  one  hour.  We  do  not  like  Mr.  IngersoH's  religion, 
but  we  have  discovered  that  people  like  to  read  what  he 
writes  and  says.  We  regret  that  the  esteemed  Press  did 
not  see  fit  to  let  us  have  the  article,  but  we  got  it  and  gave 
the  Press  credit  for  it." 


West  End  Street  Railway  Company, 
Boston. 

The  power  house  of  the  West  End  Street 
Railway  company  in  Boston  is  one  of  the  greatest 
generating  stations  in  the  country,and  when  com- 
pletely equipped  will  probably  be  the  largest  elec- 
tric .street  railway  station  in  the  country.  Fig.  i 
gives  an  ex'-ellent  interior  view  of  the  power 
house  showing  the  arrangement  of  the  dynamos 
and  engines.  There  are  thirteen  compound 
-Reynolds-Corliss  engines  shown  in  the  cut  and 
each  of  these  will  drive  four  Thomson- Hous- 
ton multipolar  generators.  The  engines  were 
built  by  the  E.  P.  Allis  Co.,  Milwaukee.  In  a 
recent  statement  before  the  Massachusetts 
legislature  Henry  M.  Whitney,  president  of  the 
road,  said  that  this  station  would  have  over 
13,000    horse  power    capacity    before     winter. 


FIG.  3.      WEST   END   STREET   RAILWAY,    BOSTON. 

This  equipment  will  be  greatly  enlarged  during 
the  next  year,  of  course.  At  present  the  work 
is  progressing  favorably. 

Reference  to  the  cut  will  show  clearly  the 
plan  of  the  station.  Seven  engines  are  arranged 
on  one  side  of  the  house  and  six  on  the  other. 
The  driving  puUej's  of  the  engines  are  twenty- 
eight  feet  in  diameter,  having  faces  ten  feet 
seven  inches  in  width.  Over  these  the  power  is 
transmitted  by  means  of  two  belts  each  five  feet 
in  width,  which  lead  over  seven-foot  pulleys 
upon  the  countershaft,  having  faces  five  feet 
two  inches  in  width  and  running  in  pairs  close 
together.  Upon  either  side  of  the  receiving 
pulleys  are  arranged  pulleys  ten  feet  in  diame- 
ter having  a  thirty-two  inch  face,  from  each  of 
which  a  thirty-inch  belt  transmits  the  power  to 
the  pulley  upon  the  shaft  of  the  generators, 
which  are  located  upon  the  floor  above.  The 
generator  pulleys  are  four  feet  eight  inches  in 
diameter  and  are  to  be  run  at  400  revolutions 
per  minute.  All  the  belts  are  provided  with 
tighteners  as  shown  in  the  illustration.  Each 
section  of  the  countershaft  is  connected  by 
means  of  Hill  clutches  so  that  when  they  are  all 
connected  there  will  be  two  lines  of  counter- 
shaft, each  250  feet  in  length,  the  shaft  being 
nine  inches  in  diameter.  It  is  the  intention  of 
the  management  to  duplicate  the  entire  plant  as 
soon  as  possible  after  the  present  portion  is  in 
successful  operation. 

The  West    End  company  has  been   engaged 
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recently  in  experiment  with   motors  and  trucks, 
and  several  methods  for  arranging  them. 

Fig.  2  illustrates  a  motor  and  truck  and  shows 
the  method  of  gearing  the  armature  to  the  axle, 
all  the  parts  being   unusually   heavy  in  order  to 


chair  together  pass.  The  T  rail  construction, 
which  is  used  on  the  company's  reservations,  on 
some  portions  of  the  route,  gives  the  best  satis- 
faction, while  on  the  other  portions  the  con- 
struction that  stands   up   best   under  the  traffic 


I  IG.  2.      WEST  END   STREET   RAILW.W,    BOSTON. 


secure  weight  for  traction  and  to  insure  dura- 
bility. The  weight  is  about  twelve  tons.  The 
motor  is  of  the  Siemens  type  and  is  calculated 
to  develop  normally  forty  horse  power,  the 
armature  making  from  1,100  to  1,200  revolu- 
tions per  minute.  At  a  speed  of  twenty  miles 
per  hour  the  armature  makes  1,500.  The 
commutator   has   seventy-two  segments. 

Fig.  3  is  an  interior  view  of  the  car  in  which 
is  shown  the  motor  mounted  well  above  the 
ordinary  car  floor,  free  from  dust  and  dirt,  and 
in  position  to  give  ready  access  to  all  its  parts. 
The  motor  is  mounted  on  the  Bemis  truck,  with 
a  six  foot  wheel  base  built  expressly  for  this 
purpose.  The  armature  and  intermediate  shafts 
are  each  three  inches  in  diameter,  and  the  inter- 
mediate is  mounted  beneath  the  armature  shaft 
and  parallel  to  i'.  All  the  bearings  are  from 
eight  to  nine  inches  long.  The  power  is  trans- 
mitted to  the  intermediate  shaft  by  a  spur 
pinion  on  the  armature  shaft,  which  in  turn 
transmits  the  power  to  both  car  axles  by  bevel 
pinion  and  gear.  The  armature  pinion  is  elev- 
en inches  in  diameter  and  the  reduction   from 


and  which  the  company  intends  to  build  largely 
during  the  present  season  is  illustrated  in  Fig. 


FIG.  .S.       WEST   END   STREET   R.\U.\\  AV,    IIOSTON. 

4,  and  consists  in  placing  the  girder  rail  upon  a 
stringer  foundation  with  ties  after  the  old  style 


These  wagons  are  made  on  a  wide  gauge  so 
that  they  may  stand  astride  the  tracks  and  be 
readily  turned  out  of  the  way  of  the  car  when 
necessary,  and  have  an  adjustable  platform 
which  may  be  raised  or  lowered  by  means  of 
crank,  chain  and  gear  attachment  as  shown  in 
Fig.  6.  When  moving  from  one  place  to 
another  the  platform  and  ladder  may  be  entire- 
ly   let    down,    when  the    wagon  assumes    the 


FIG.  4.      W  EST  END   STREET   RAILWAY,    BOSTON. 

appearance  of  an  ordinary  vehicle.  The 
driver's  seat  is  in  the  form  of  a  box  which 
is  utilized  for  storing  the  necessary  tools. 
The  cuts  are  reproduced  from  Power-Steam 
and   the  Streel  Raihuay  Journal. 


Chicago   Electrical    Association. 

With  the  constant  increase  in  the  demand  for 
young  men  in  the  electrical  enterprises,  there 
comes  a  desire  on  their  part  to  enlarge  their 
knowledge  on  electrical  subjects.  A  number  of 
the  young  men  engaged  in  electrical  houses  in 
Chicago  with  this  idea  have  organized  the 
"Chicago  Electrical  .Vssociation."  The  object 
of  the  society  is  to  affoid  a  place  for  the  young 
men  of  Chicago  to  meet  and  discuss  electrical 
problems  of  the  day.  The  organization  was 
perfected  last  week  by  the  election  of  the  fol- 
lowing named  officers:  J.  F.  Connor,  president; 
F.  R.  McBirty,  vice-president;  E.  G.  Hovey, 
secretary;    D.  E.  Webster,  treasurer.     The  so- 
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PIG.  6.      WEST  END  STREET    KAILWAV,    IIOSToN. 

armature  to  intermediate  shaft  is  one  to  two  and 
from  the  intermediate  shaft  to  car  axle  one  to 
four. 

Considerable  attention  has  been  given  to 
ioiprovements  in  line  and  track  construction  of 
late.  A  number  of  the  new  chairs  devised  by 
the  Johnson  company  for  use  with  the  girder 
rail  are  being  tried.  This  chair  is  reinfori:e(l 
underneath  the  rail  with  a  flat  plate  through 
which  the  bolts  which  hold  the  two  parts  of  the 


Wh^l    E.M 


horse  railway  construction  with  flat  rail.  Figs. 
5  and  6  illustrate  a  new  type  of  high  wagon 
which  is  being  used  for  construction  and  trolley 
repairs  by  the  West  End  company.  This 
wagon  was  designed  by  W.  K.  Baker  of 
the  Thomson- Houston  company,  and  was  built 
by  W.  S.   Davis  &  Son    of    Concord,   N.     H. 


ciety  starts  out  with   a  large   ami   enthusiastic 
membership.      

Construction  work  on  the  Belt  Electric  Railway  in  I.os 
AnKclcs,  Cal..  is  being  pushed  vigorously.  The  work  now 
in  progress  involves  a  weekly  expense  of  about  $6,000. 
and  it  is  confidently  hop2j  that  the  line  will  b;  completed 
within  the  specilied  time. 
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During  the  last  week  much  of  the  attention 
of  the  Board  of  Directors  of  the  World's  Co- 
lumbian Exposition,  the  National  Commissioners 
and  other  officials  was  occupied  by  the  repre- 
sentatives of  the  electrical  industries.  Two 
meetings  were  held,  at  which  arguments  were 
heard  on  the  size,  location  and  character  of  the 
building  assigned  the  electrical  department. 
The  grounds  and  bjildings  committee  of  the 
Board  of  Directors  first  listened  to  the  protests 
of  the  electrical  people  and  then  brought  the 
ma'ter  before  the  Board  of  Control  of  the 
National  Commissioners.  These  gentlemen  lis- 
tened to  the  arguments  advanced  by  the  elec- 
trical people  and  the  explanation  of  the  con- 
struction department.  A  full  report  of  the  pro- 
ceedings of  this  meeting  is  presented  in  an- 
other column. 

It  is  evident  that  the  World's  Fair  authorities, 
or  at  least,  many  of  them,  realize  that  the  pro- 
test of   the  electrical  people  is  not  without  rea- 


son. President  Palmer  of  the  National  Com- 
mission and  President  Baker  of  the  Board  of 
Directors  were  deeply  interested  in  the  discus- 
sion, and  admitted  the  force  of  the  arguments 
presented  for  a  larger  building  and  a  united 
display.  After  the  joint  conference,  however, 
nothing  was  done,  and  the  announcement  was 
made  that  the  directors  and  commissioners  had 
refused  to  interfere. 

Instead  of  closing  the  discussion,  this  an- 
nouncement merely  served  to  increase  the  in- 
terest of  the  electrical  people.  The  Board  of 
Control  of  the  National  Commissioners  passed 
an  important  resolution  concerning  the  location 
of  the  power  plant  for  the  electrical  machinery. 
Chief  Burnham's  plans  provided  for  the  location 
of  the  power  plant  1,500  feet  away  from  the 
electrical  building.  This  would  necessitate  the 
conveying  of  io,coo-horse  power  of  steam  from 
the  annex  in  the  loop  to  the  electrical  building 
— a  most  costly  experiment.  The  opponents  of 
the  proposed  building  urged  a  change  in  this 
particular.  They  convinced  the  commissioners 
that  the  plans  should  be  changed,  and  the 
director-general  was  authorized  at  his  sugges- 
tion to  confer  with  the  grounds  and  buildings 
committee  and  secure  the  desired  alterations. 
Throughout  the  controversy  Director-Gen- 
eral Davis  has  taken  a  sensible  view  of  the  mat- 
ter. He  has  asserted  that  the  building  was  too 
small  and  that  the  importance  of  the  depart- 
ment demanded  recognition.  The  claims  pre- 
sented by  electrical  people  he  believe  were 
just  and  should  be  granted. 

Before  the  directors  Chief  Burnham  protested 
his  willingness  to  make  any  change  they  deemed 
advisable.  He  said,  however,  that  the  plans 
for  the  electrical  building  could  not  be  changed 
without  disturbing  the  general  effect.  The 
other  buildings  would  have  to  be  changed  and 
the  work  of  the  department  seriously  impeded. 
This  statement  alarmed  the  directors,  but 
Director-General  Davis  has  since  pointed  out 
that,  if  necessary,  a  power  house  could  be  lo- 
cated within  300  feet  of  the  electrical  building 
without  otherwise  materially  changing  the  pres- 
ent plans. 

Another  interesting  point  was  the  admission 
of  Engineer  Gottlieb  that  the  electrical  ma- 
chinery will  require  70  per  cent,  of  the  power 
used  on  the  grounds.  Nothing  could  better 
demonstrate  the  importance  of  the  electrical 
exhibits.  Within  ten  years  this  department 
has  advanced  to  a  position  where  70  per  cent,  of 
the  steam  generated  at  the  World's  Fair  will 
be  used  for  operating  electrical  apparatus. 
Yet  the  construction  department  refuses  this 
most  important  industry  recognition  in  its  de- 
mand for  adequate  space  in  which  to  make  a 
creditable  display! 

If  the  directors  of  the  World's  Columbian 
Exposition  and  the  National  Commissioners 
sustain  the  construction  department  they  will 
show  themselves  unequal  to  the  work  in  hand, 
unable  to  grasp  the  importance  of  the  subject 
and  totally  incompetent  to  conduct  the  affairs 
of  the  great  exposition. 

They  have  been  warned  repeatedly,  and  if 
they  make  a  mistake,  they  alone  will  be  to 
blame.  The  Chief  of  the  Department  of  Elec- 
tricity has  warned  them,  the  electrical  people 
generally  have  signified  their  disappoint- 
ment, and  the  director-general  has  declared 
his  belief  that  the  electrical  department — the 
most  important  of  the  fair — will  be  a  failure 
unless  the  demands  of  the  electrical  people 
for  more  space  and  a  united  exhibit  are  complied 
with. 


As  was  expected,  the  Thiele  bill  to  regulate 
telephone  charges  in  Illinois  met  with  defeat  in 
the  state  legislature.  The  senators  who  voted 
against  the  proposed  enactment  are  to  be  com- 
mended for  their  intelligence  and  good  sense. 


Accompanying  this  number  of  the  Western 
Electrician  is  a  double  page  supplement,  sim- 
ilar to  that  given  with  the  issue  of  April  25th, 
showing  a  fine  perspective  view  of  the  proposed 
electrical  building  at  the  World's  Fair.  The 
drawing  was  made  especially  for  the  Western 
Electrician  from  the  working  plans,  and  there- 
production  herewith  presented  is  the  first  correct 
perspective  illustration  of  the  electrical  building 
to  be  published.  The  southern  and  eastern 
sides  of  the  building  are  shown,  the  former  be- 
ing the  side  that  will  front  on  the  great  quad- 
rangle. A  comprehensive  description  of  the 
building,  written  by  the  architects,  was  given  in 
the  issue  of  April  25th,  when  the  elevations  and 
floor  plan  were  presented.  Taken  together,  the 
two  supplements  will  give  a  complete  idea  of 
the  appearance  and  arrangement  of  the  building 
that  will,  as  now  seems  probable,  contain  the 
greater  part  of  the  electrical  exhibits  at  the 
World's  Columbian  Exposition  of  1S93. 


At  the  last  meeting  of  the  Chicago  Electric 
club  there  was  read  a  paper  on  "Substituting 
Electricity  for  Steam — From  the  Standpoint  of 
the  Steam  Railroad  Man,"  by  Frank  L.  Perry. 
The  paper  is  presented  m  another  column.  Mr. 
Perry  argues  that  the  problem  of  introducing 
electricity  as  a  motive  power  on  an  extensive 
surface  railway  in  place  of  the  steam  locomo- 
tive is  an  entirely  different  and  a  much  more 
difficult  one  than  that  which  exploiters  of  the 
electric  street  railway  system  had  to  solve. 
He  has  no  desire  to  "belittle  any  of  the  noble 
work  already  accomplished;"  but  he  thinks 
electricians  will  find  it  no  easy  task  to  convince 
the  conservative  railroad  engineer  that  the 
station-along-the-route  system,  which  is  now 
admitted  to  be  the  mo.st  practicable  one,  is  a 
better  equipment  than  the  present  ideal  inde- 
pendent power  unit  systein.  He  refers  to  the 
station-along-the-route  electric  system  as  being 
"weak — most  decidedly  weak"  in  that  it  pos- 
sesses the  radical  defect  of  its  trains  being 
dependent  upon  distant  sources  for  their  power. 

There  is  no  doubt  a  tendency  toward  electric 
locomotives  rather  than  motors  under  each  car. 
This  is  indicated  even  in  the  work  that  is  being 
done  in  Boston,  as  a  reference  to  the  article 
presented  in  another  column  will  show. 


It  is  gratifying  to  observe  that  the  eastern 
electricians  are  heartily  in  accord  with  their 
western  brethren  in  demanding  that  the  elec- 
trical exhibit  at  the  World's  Fair  be  united 
rather  than  segregated,  and  provided  with  ade- 
quate facilities  for  a  suitable  display.  Of 
course  the  eastern  men  have  given  the  matter 
less  attention  than  have  the  members  of  the 
fraternity  residing  in  Chicago  and  vicinitv,  but 
Professor  Barrett's  eastern  trip  has  demon- 
strated the  fact  that  the  electrical  engineers  and 
business  men  of  New  York  and  Boston  are 
keenly  alive  to  the  importance  of  the  exhibit, 
and  the  necessity  of  making  adequate  provision 
for  it.  The  chief  of  the  electrical  department 
went  East  to  consult  the  representatives  of 
the  leading  companies,  and  he  has  sent  back 
the  most  encouraging  reports.  On  Tuesday 
last  a  telegram  was  received  from  him,  tiated 
at  New  York,  in  which  he  said  that  he  had  been 
greatly  encouraged  by  the  attitude  of  the 
eastern  electricians,  who  had  manifested  warm 
and  cordial  interest  in  the  affairs  of  his  depart- 
ment. All  with  whom  Chief  Barrett  had  con- 
versed were  confident  that  the  electrical  exhi- 
bition at  the  World's  Columbian  Exposition 
should  be  the  greatest  display  of  the  kind  ever 
seen.  General  Davis  was  also  heartily  com- 
mended for  the  stand  he  has  taken  in  uphold- 
ing the  rights  of  the  electrical  interests.  Of 
course  there  could  be  no  doubt  of  the  existence 
of  this  sentiment  throughout  the  fraternity  in 
the  East,  but  the  instant  and  hearty  expression 
of  it  at  this  juncture  is  none  the  less  grateful 
and  timely. 
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Electrical   Building  at  the  World's    Fair. 

During  the  last  week  the  electrical  people  have 
gained  two  important  concessions  from  the 
World's  Fair  authorities,  a  change  in  the  location 
of  the  power  house,  which  brings  the  steam  plant 
near  the  the  electrical  building  and  practically 
increases  the  size  of  the  exhibit.  This  is  a  step  in 
the  right  direction,  and  while  the  electrical  peo- 
ple are  to  be  congratulated,  they  should  fully 
understand  that  there  is  still  much  to  be  done. 

The  representatives  of  the  electrical  interests 
appeared  before  the  World's  Fair  officials  at 
Chicago  last  week  and  made  another  formal 
demand  for  a  larger  building  than  that 
assigned  them  by  the  construction  department, 
and  presented  their  arguments  for  a  united  dis- 
play. President  Palmer  of  the  National  Com- 
missioners, President  Baker  of  the  Board  of  Di- 
rectors and  the  following  named  directors  and 
commissioners  were  present:  Messrs.  Jeffrey, 
Saul,  De  Young,  Schwab,  Martindale,  Lindsay, 
St.  Clair  and  Lawrence.  Director- General 
Davis,  Chief  of  Construction  Burnham,  Engi- 
neer Gottlieb,  Secretary  Hornsby,  Col.  Clowry, 
F.  B.  Badt,  C.  A.  Browne,  F.  W.  Cushing,  C.  H. 
Wilson  and  W.    A.  Kreidler  were  also  present. 

Col.  Clowry  presented  the  communications 
from  Chief  Barrett  of  the  Department  of  Elec- 
tricity, and  B.  E.  Sunny,  chairman  of  the 
World's  Fair  committee  of  the  Chicago  Electric 
club,  in  which  a  formal  protest  was  made  against 
the  proposed  building.  Secretary  Hornsby  of 
the  Electrical  Department  made  the  opening 
address,  by  which  he  called  attention  to  the 
necessity  for  having  power  in  connection  with 
the  building  by  which  it  might  be  shown  how 
much  light  or  power  is  produced  from  a  pound 
of  coal.  This,  he  said,  was  necessary  to  demon- 
strate the  economic  features  of  the  plants  on 
exhibition.  Mr.  Hornsby  also  recited  the  state- 
ments made  by  electric  firms  that  a  division  of 
their  e.xhibits  would  impair  the  effect  of  the 
display  and  discourage  them  from  making  the 
expenditures  they  deemed  necessary  for  a 
grand  display. 

Chief  of  Construction  Burnham  had  little  to 
say  beyond  the  declaration  he  has  previously 
made  that  it  was  out  of  his  power  to  make 
changes,  and  that  building  plans  were  already 
far  advanced.  Consulting  Engineer  Gottlieb 
supported  Chief  Burnham's  position  and  said 
that  there  could  be  no  rearrangement  at  this 
late  day.  He  said  that  the  only  place  for 
power  was  in  the  machinery  annex,  which  is  in 
the  southwest  corner  of  the  park.  Here,  he 
said,  the  railroads  could  deliver  the  coal,  and 
the  smoke  nuisance  would  be  kept  in  this  cor- 
ner. If  power  were  placed  in  the  electrical 
building,  coal  would  have  to  be  transported  over 
the  grounds.  He  said  14,000  horse  power 
would  be  provided  and  steam  could  be  con- 
veyed to  other  portions  of  the  park  where  it 
might  be  needed.  He  said  a  14,000  horsepower 
plant  would  be  the  largest  of  which  he  had 
any  knowledge. 

Mr.  Badt  spoke  against  the  divided  exhibit 
and  said  some  of  the  large  Atlantic  steamers 
used  18,000  horse  power.  He  also  said  that 
steam  could  not  be  satisfactorily  conveyed  1,500 
feet,  which  is  the  distance  between  the  ma- 
chinery annex  and  the  electrical  building.  C. 
A.  Browne  said  it  was  absolutely  necessary  to 
have  engines  and  power  close  to  the  electrical 
machinery. 

Mr.  Kreidler  called  the  attention  of  the  of- 
ficials to  the  fact  that  when  the  Lake  Front 
scheme  was  abandoned  no  additional  space  was 
granted  the  electrical  people  at  Jackson  park. 
He  pointed  out  the  necessity  of  a  united  ex- 
hibit and  presented  statistics  showing  the 
growth  of  the  electrical  industries.  Special 
mention  was  made  of  the  exhibition  at  I'aris  in 
1881  which  provided  for  more  Moor  space  for 
electrical  display  than  the  proposed  building 
at  Jackson  park.  Furthermore,  the  electrical 
exhibition  at  I'rankfort  this  year  will  be  more 
extensive  than  the  building  proposed  by  the 
construction  department  will  allow  the  electrical 
people  to  make. 

In  the  discussion  over  the  requirements  of 
the  machinery  and  electrical  departments  the 
fact  was  devel.jped  that  70  per  cent,  of  the 
steam  power  will  be  utilized  by  the  electrical 
department.     This   significant   fact   shows  the 


magnitude  of  the  electrical  interests.  Despite 
the  arguments  presented,  the  committees  re- 
fused to  recommend  any  change. 

During  the  discussion  before  the  World's 
Fair  officials  last  week  Engineer  Gottlieb  ex- 
plained the  location  of  the  buildings  as  at  pres- 
ent proposed  by  the  construction  department. 
It  appears  from  the  present  plans  that  it  will 
be  necessary  to  convey  steam  1,500  feet  from 
the  power  house  to  the  electrical  building. 
This  will  mean  70  per  cent,  of  the  steam  gen- 
erated. Mr.  Gottlieb  has  further  expressed  his 
views  on  this  subject  in  reply  to  a  communica- 
tion from  the  Western  Electrician.  He 
says  he  stated  that  with  the  modern  means  of 
protecting  steam  pipes  it  was  possible  to  carry 
steam  from  inside  the  "loop"  to  the  electrical 
building,  "although  there  would  be  some  con- 
densation of  steam,  which  would  make  it  a  little 
more  expensive  to  the  exposition  company  to 
furnish   the  power  required." 

It  is  held,  on  the  other  hand,  that  instead  of 
costing  "a  little  more,"  the  expense  of  opera- 
tion will  be  much  greater,  and  the  first  cost  of 
the  plant  greatly  increased.  Such  a  proposition 
will  no  doubt  meet  spirited  opposition. 

Director-General  Davis,  who  has  all  along 
recognized  the  justice  of  the  demand  of  the 
electrical  fraternity  for  a  larger  building  and  an 
undivided  exhibit,  talked  freely  on  the  subject 
to  a  representative  of  the  Western  Electri- 
cuN  after  the  joint  committee  of  commissioners 
and  directors  had  made  its  decision. 

"I  have  all  along  held,"  said  he,  '  that  the 
buildings  should  be  designed  to  accommodate 
the  exhibits  and  the  exhibits  should 
not  be  required  to  lit  the  buildings. 
It  is  not  to  be  presumed  that  an  architect 
would  possess  a  knowledge  of  the  needs  and 
dimensions  of  the  various  exhibits:  the  men  in- 
terested in  the  industries  represented  would 
naturally  be  the  best  judges  of  that.  It's  al! 
very  well  to  talk  about  the  general  plan,  the  iou/ 
ensemble  and  all  that,  but  the  principal  object  of 
people  visiting  the  exposition  will  be  to  see 
what  is  inside  the  buildings,  and  not  to  look  at 
the  structures  themselves.  What  we  want  to  do 
is  to  have  exhibits  that  will  attract  the  public." 

"How  about  the  power  for  the  electrical  build- 
ing. General?" 

"That  is  what  I  am  working  on  now.  In  my 
opinion  it  is  absurd  to  contend  that  steam  power 
must  be  conveyed  1,5-0  feet  from  'the  loop'  to 
the  electrical  building  in  order  to  obviate  the 
necessity  of  smoke-stacks  at  the  latter  location. 
I  do  not  believe  that  in  a  park  of  600  acres  the 
smoke  from  a  power  house  for  the  electrical 
building  would  have  such  a  very  bad  effect 
as  is  represented.  I  shall  insist  that  suitable 
power  be  provided  for  the  electrical  display,  as 
I  am  determined  to  do  everything  in  my  power 
to  make  the  latter  a  success.  One  idea  that  has 
occurred  to  me  in  connection  with  this  matter  is 
to  locate  a  power  house  on  the  wooded  island 
in  the  lagoon  north  of  the  electricity  building. 
This  wooded  island  is  to  contain  thirty-four 
acres,  and  is  intended  as  a  place  where  visitors 
can  find  'rest  and  recreation.'  That  may  be  all 
right,  but  people  won't  go  to  the  exposition  to 
rest;  they  will  go  to  look  at  the  exhibits.  At 
any  rate,  I  think  enough  space  could  be  spared 
on  the  island  for  a  plant  to  furnish  power  to 
the  electrical  building.  By  this  means  the  power 
house  could  be  within  300  feet  of  the  larger 
building.  But  whether  this  plan  or  some  other 
is  adopted,  I  shall  certainly  do  all  in  my  power 
to  remedy  the  defect  in  the  existing  arrange- 
ments that  the  electrical  people  have|pointed  out." 

"Does  the  decision  of  the  committee  finally 
settle  the  matter  in  favor  of  a  divided  exhibit?" 

"Not  at  all.  When  it  comes  to  locating  ex- 
hibits the  national  commission  is  the  authority 
that  will  decide.  The  construction  department 
will  have  nothing  whatever  to  do  with  it.  For 
my  part  I  am  emphatically  in  favor  of  one  grand 
united  electrical  exhibit.  I  think  that  the  elec- 
trical people  have  just  cause  of  complaint  be- 
cause the  building  at  present  proposed  was  not 
increased  in  size  when  the  project  for  having  a 
portion  of  their  exhibit  on  the  Lake  Front  was 
abandoned.  The  present  design  contemplates 
the  same  building  as  the  one  laid  out  when  a 
considerable  portion  of  the  display  was  to  have 
been  held  down  town     T»his  is  certainly  unjust. 


But  while  it  is  perhaps  too  late  to  change  the 
plans  now,  I  shall  firmly  oppose  the  idea  of  hav- 
ing the  exhibit  divided  among  other  depart- 
ments. As  far  as  the  dimensions  of  the  build- 
ing will  allow  I  believe  that  all  the  various  ap- 
plications of  electricity  should  be  shown.  The 
allotment  of  space  will  have  to  be  made  care- 
fully, and  there  should  be  as  few  repetitions  as 
possible.  There  are  six  acres  of  floor  space  in 
the  proposed  building,  and  with  judicious 
management  this  will  contain  a  great  deal.  I 
have  prepared  a  communication  to  the  board  of 
control  giving  my  ideas  on  this  subject  of  the 
division  of  exhibits,  and  I  presume  that  it  will 
soon  be  acted  upon.  It  is  possible  that  some 
way  of  adding  to  the  building  may  yet  be  found. 
But  in  any  event,  the  electrical  interest  can 
count  on  me  to  do  my  best  to  secure  for  it  the 
magnificent  and  united  display  that  it  should 
have." 

General  Davis  spoke  with  warmth  and  enthu- 
siasm, and  left  no  doubt  in  the  mind  of  his  au- 
ditor that  the  electrical  fraternity  would  have 
his  hearty  support. 

It  is  suggested  by  using  oil  instead  of  coal 
under  the  boiler  of  the  power  house  for  the 
electrical  building  the  smoke  annoyance  would 
be  obviated. 

General  Davis'  communication  to  the  board 
of  control,  alluded  to  above,  was  transmitted 
last  Saturday  morning.  Following  is  the  text 
of  this  letter: 

Under  the  present  contemplated  arrangements  for  the 
construction  of  a  building  for  the  electrical  department  of 
the  exposition,  the  chief  of  that  department  linds  himself 
much  hampered  in  his  efforts  to  secure  a  creditable  display 
for  the  World's  Columbian  E.xposition  of  1SQ3,  and  unless 
some  of  the  changes  are  made,  as  suggest?d  by  him,  there 
is  danger  that  the  electrical  exhibition  will  disappoint  the 
expectations  of  The  public,  and  of  ourselves,  who  look  to 
that  department  for  one  of  the  most  attractive  and  instruc 
live  displays  of  the  occasion. 

I  would  respectfully  request  that  the  board  take  the  nec- 
essary steps  to  secure  for  the  department  of  electricity  such 
changes  in  the  present  arrangements  as  will  allow  of  steam 
power,  including  space  and  proper  facilities  for  engine  and 
boiler  houses  at,  or  immediately  adjacent  to  the  exhibit. 

In  requesting  action  in  this  matter,  I  desire  to  inform 
you  of  the  grounds  upon  which  it  is  urged.  In  order  to 
secure  the  cs-operation  of  the  electrical  fraternity  it  is 
manifestly  necessary  to  present  for  exhibitors  conditions 
that  will  give  them  the  power  to  demonstrate  the  availa- 
bility of  electricity  over  steam  or  other  energy.  .\t  this 
time  in  the  history  of  the  new  industry  the  claim  is  made 
and  insisted  upon  that  electricity  has  the  advantage  of 
steam  or  other  energy,  in  that  it  is  more  economical.  As 
the  burden  of  proof  lies  with  the  claimants,  they  deem  it 
necessary  to  show  that  a  given  amount  of  power  may  be 
had  by  means  of  electricity  at  a  cheaper  rate  in  the  matter 
of  fuel  than  by  any  other  means.  To  do  this  it  is  claimed 
that  it  is  absolutely  essential  that  exhibitors  have  their 
coal  pile  in  the  immediate  vicinity  of  the  electrical  machin- 
ery, and  that  everything,  from  the  fuel  to  the  result,  be  so 
situated  as  to  be  capable  of  demonstration. 

I  may  be  allowed  to  say  that  the  department  of  con- 
struction has  proposed  to  supply  steam  power  for  this 
electrical  exhibit  by  means  of  pipe  transmission  from  the 
plant  at  the  "michirery  annex"  building,  some  1.500  feet 
away.  It  is  believed  that  from  a  practical  standpoint  the 
idea  of  transmitting  steam  from  that  distance  is  impracti- 
cable, and  should  be  avoided  if  pDssible,  as  the  condensa- 
tion in  so  great  a  distance  would  be  so  immense  that  the 
expense  of  maintaining  the  high  pressure  necessary  would 
be  prohibitive. 

Electrical  corporations  arc  on  the  point  of  setting  apart 
large  sums  of  money  for  this  exposition  and  are  unanimously 
agreed  that  it  shall  eclipse  anything  of  the  kind  ever  before 
contemplated.  In  the  direction  of  novelties  and  the  unique 
apparatus  so  attractive  to  the  public,  many  of  these 
firms  are  already  working.  If  this  immediate  power  is 
made  available  for  them,  Ihey  will  be  enabled  to  so  con- 
centrate their  exhibits  that  only  the  expense  of  one  main- 
tenance will  sullice.  and  they  will  be,  therefore,  equipped 
to  spend  their  money  aggrandizing  that  which  they  are  to 
combine  their  efforts  upon.  Moreover,  if  exhibitors  are 
compelled  to  seek  other  departments  to  find  the  power  to 
demonstrate  the  advantages  of  the  machinery  in  which  they 
are  interested  from  a  business  standpoint,  there  will  be 
really  no  inducement  for  them  to  spend  money  on  the  at- 
tractive features  of  such  an  exhitrit,  for  the  things  they 
really  care  for  are  in  other  departments,  while  tde  attrac- 
tions would  be  alone  in  the  electrical  building. 

Whether  this  request  of  the  electrical  people  is  met  or 
not,  it  is  probable  that  the  large  corporations  will  have  ex- 
hibits, but  the  disp'ay  will  be  a  failure,  in  that  it  will  be  a 
disappointment  to  the  public  and  to  the  management  of  the 
exposition. 

I  trust  that  you  will  see  your  way  to  secure  the  integrity 
of  this  important  department  by  finding  this  immediate 
power. 

This  communication  was  read  at  the  meeting 
of  the  board  of  control  by  General  Davis,  who 
supported  his  position  by  a  vigorous  speech,  in 
which  he  clearly  pointed  out  the  necessity  of 
making  adequate  arrangements  for  supplying 
power  to  the  electrical  buildings.  Considerable 
discussion  ensued,  wilh  the  result  that  the  fol- 
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lowing  resolution,  offered  b}-   Judge   Lindsay, 
was  adopted: 

A'aohtd,  That  it  is  the   sense  and  desire  of  this  board 


tubes  of  any  given  number,  length  and  diameter 
is  then  racked  together  within  the  iron  boxing, 
so  as   to   be   held   apart  a  uniform  distance  by 


NE\\'   UNDEEilROUND   CONDUIT    SYSTEM. 


that  the  steam  power  should  be  so  distribuled  that  so  much 
thereof  as  may  be  necessary  for  the  successful  operation  of 
tire  electrical  display  should  be  located  in  or  immediately 
adjacent  to  the  electrical  building,  and  that  the  director- 
general  be  instructed  and  empowered  to  confer  with  the 
grounds  and  buildings  committee  of  the  directory  of  the 
World's  Columbian  Exposition,  and  ascertain  by  what 
means  the  aforesaid  end  may  be  accomplished,  and  to  re- 
port the  result  of  such  efforts  as  he  may  make  in  this  regard 
to  this  board  at  its  regular  meeting:  and  that  attested 
copies  of  the  communication  of  the  director-general  and  of 
this  resolution  be  delivered  to  the  chairman  of  the  said 
grounds  and  buildings  committee. 

This  is  e.\actly  what  the  electrical  interests 
have  demanded  in  the  way  of  power  and  this 
action  is  regarded  as  a  great  triumph  for  those 
who  have  the  success  of  the  electrical  e.\hibit 
at  heart. 


New  Underground  Conduit  System. 

In  the  accompanying  cuts  is  illustrated  the 
new  underground  system  of  the  Interior  Con- 
duit &  Insulation  company,  New  York.  The 
system  is  not  unlike  the  interior  conduit  sys- 
tem,of  which  it  is  practically  an  outgrowth,  as  it 
consists  of  a  series  of  highly  insulating  water- 
proof tubes  for  the  reception  of  conductors. 
Bare  copper  conductors  may  be  employed  and 
an  extension  of  the,  system  or  increase  in  ca- 
pacity means  only  the  withdrawal  of  the  copper 
from  the  conduit  and  the  substitution  of  larger 
conductors. 

The  conduit  may  consist  of  any  desired  num- 
ber of  individual  tubes  or  ducts  continuous 
from  one  manholeto  another,  no  joints  or  coup- 
lings being  employed.  The  method  employed 
to  convert  the  tube   sections   into  continuous 


insulating   supports.     The   interstices   between 
the  individual  tubes  and   the  tubes  and  boxing 


at  the  moment  of  laying,  the  inner  tube  is 
coated  with  an  insulating  compound  or  cement 
and  then  telescoped  into  the  exterior  tube  to 
just  one-half  of  its  length. 

The  manhole  is  another  important  feature  of 
the  system.  It  is  constructed  of  brick  and 
preferably  cemented  to  protect  it,  to  a  reasona- 
ble extent,  from  the  exudations  of  the  soil,  for 
the  sake  of  cleanliness.  The  section  of  the 
general  containing  box  or  conduit  entering  the 
manhole  is  expanded  in  a  forked  form  and 
also  in  a  vertical  line,  as  shown  in  the  accom- 
panying drawings,  for  the  purpose  of  separating 
and  therefore  providing  greater  space  around 
the  duct  ends  for  more  convenient  manipulation, 

The  end  of  each  section  entering  the  man- 
hole is  provided  with  a  cast  iron  head,  on  the 
face  of  which  are  short  pipe  projections,  which 
are  carried  across  the  manholes  to  the  opposite 
face  plate  by  sectional  iron  pipes  inclosing  a 
section  of  the  insulating  tube.  Those  sectional 
pipes  are  adapted  for  easy  and  quick  removal 
in  order  to  render  the  conductors  readily  ac- 
cessible. Lamp  posts,  feeder  posts,  elbows  and 
other  branch  connections  are  provided,  and  are 
so  constructed  as  to  be  minor  extensions  of  the 
system.  They  are  iron  boxing  or  piping  filled 
with  insulating  compound  and  joined  to  the 
conduit  proper  by   suitably   constructed  elbow 
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are  then  filled  in  with  an  insulating  compound,  |  extensions,  thus   providing  for  the  drawing  in 
composed  for  the  most  part  of  coal  tar  pifch.  |  of  the  conductors  from   the  nearest  manhole  to 
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This  is  poured  in  and  it  quickly  solidifies,  thus 
presenting  a  substantial  body  composed  of  a 
highly  insulated  material.  The  telescopically 
formed  ducts  constitute  an  important  feature  of 
the  system.     They   consist   of    two   tubes,  one 
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unbroken  and  unjointed  ducts  constitutes  one 
of  the  important  elements  of  the  system. 
A  light  cast  iron  interlocking  box  is  first  laid  in 
the  trench  and  a  series  of  telescopically  formed 


fitting  within  the  other,  the  internal  diameter 
of  the  smaller  being  that  called  for  by  the 
requirements  of  the  use  to  which  they  are  put. 
These  tubes  are  made  in  10  foot    lengths,  and. 


the  top  or  extreme  terminal  of  the  post  or  other 
branch. 


Annual    and    General     Meeting    of     the 
American  Institute  of  Electrical  Engi- 
neers. 

The  spring  meeting  of  the  American  Institute 
of  Electrical  Engineers  will  be  held  on  May  19, 
20  and  21,  at  its  headquarters,  12  West  Thirty- 
first  street,  New  York  City.  The  regular 
monthly  meeting  of  the  council  will  be  held  in 
the  secretary's  office  at  5  p.  .m.,  May  19.  The 
annual  meeting  for  the  presentation  of  reports, 
election  of  officers  and  other  business,  will  follow 
at  S  p.  M.  on  the  same  day. 

The  morning  session  of  May  20  will  be  called 
to  order  at  ten  o'clock,  when  the  following 
named  papers  will  be  read:  "The  Develop- 
ment of  the  Dynamo,"  by  Prof.  Harris  J.  Ryan; 
''Evolution  of  the  Stationary  Electric  Motor," 
by  Dr.  .S.  S.  Wheeler;  "Some  Data  Concerning 
the  Photometry  of  the  .\rc  Lamp,"  by  Prof.  E. 
L.  Nichols.  In  the  afternoon  the  papers  will 
be:  "A  New  Graphical  Method  of  Calculating 
Leads  for  Wiring,"  by  Carl  Hering;  "Street 
Car  Motor  Design,"  by  H.  F.  Parshall;  "Some 
Recent  Improvements  in  Printing  Telegraphs," 
by  Henry  Van  Hoevenbergh;  "A  Proposed 
Electrical  Equipment  for  the  Coining  Rapid 
Transit  System  of  New  ^'ork  City,"  by  Frank 
j.  Sprague.  The  evening  session  will  be  held 
atColumbia  College.  "Experiments  with  Alter- 
nating Currents  of  High  ]''rei|uency"  will  be  the 
subject  for  a  paper  by  Nikola  Tesla. 

On  Thursday  morning,  May  21,  the  members 
will  meet  at  the  Crocker-Wheeler  Motor  com- 
pany's  factory,    430   West    Fourteenth   street. 
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After  an  inspection  of  this  establishment  the 
meeting  will  reassemble  at  12  West  Thirty-first 
street,  when  the  following  named  papers  will  be 


row,  and  each  step  diminishes  the  apparently  illimitable 
distance.  He  would  be  a  rash  prophet  who  would  set  a 
limit  on  the  pDssibilities  oE  electricity. 

To-day   thit  peculiar  phenomenon  of  electrical  conduct 
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read:  "A  New  Device  for  the  Measurement  of 
Alternating  Current  Potential,"  by  Prof.  G.  S. 
Moler;  ''A  Study  of  the  Fluctuations  of  E.  M.  F. 
in  the  Open  Coil  Armature  of  a  Constant  Cur- 
rent Machine,"  by  M.  E.  Thompson;  "Some 
Results  in  the  Practical  Utibzitlon  of  Electric 
Welding,"  by  Dr.  F.  A  C.  Perrine.  At  the  af- 
ternoon session  there  will  be  "Electric  Meters," 
by  G.  W.  Walker;  an  address  by  Dr.  W.  H. 
Wahl  on  "The  Aluminum  Problem,  Retrospec- 
tive and  Prospective,"  also  a  paper  entitled 
"Shall  Aluminum  be  Alium,"  by  Oberlin 
Smith.  In  connection  with  this  subject  there 
will  be  an  exhibit  of  aluminum  products.  On 
Thursday  evening  a  reception  will  be  tendered 
to  the  institute  by  the  electric  club. 

Visits   to  different   electrical   establishments 
and  objects  of  interest  will  also  be  arranged  for 


tors  called    "static  retardation"  imposes  a  limit  on  the  dis- 
tance to  which  speech  can  be    transmitied.      Perhaps  long 


of  excellence  must  be  maintained  in  line  and  instrument 
construction.  The  range  of  the  telephone  has  been  greatly 
increased  during  the  past  five  or  six  years,  and  it  is  as  easy 
now  to  talk  trom  New  York  to  Boston  or  Buffalo  as  from 
the  City  Hall  to  the  Battery.  But  the  limit  of  distance 
at  which  long-distance  telephony  can  be  commercially  suc- 
cessful is  fast  being  approached,  if  it  has  not  already  been 
reached. 

To  establish  a  submarine  telephone  line  100  miles  long 
it  wGuld  be  necessary  to  lay  two  cables,  as  the  use  of  me- 
tallic circuit  is  absolutely  necessary,  and  the  line  would 
have  to  earn  about  five  dollars  a  minute  to  be  commer- 
cially successful. 

There  are  two  long  distance  telephone  lines  at  present 
working  in  which  submanne  cables  of  some  length  are  em- 
ployed. The  first  of  these  is  the  line  completed  about 
eighieen  months  ago  between  Montevideo  and  Buenos 
Ayres.  Its  total  length  is  about  iSo  miles,  of  which  23 
miles  are  of  submarine  cable  laid  across  the  mouth  of  the 
River  Platte  The  overhead  line  is  built  of  extraordinarily 
heavy  wire  weighirg  about  850  lbs.  to  the  mile,  the  resist- 
ance being  less  than  one  ohm  to  the  mile.  The  line  is  me- 
tal.ic  circuit  throughout  and  there  are  two  cables  laid  side 
by  side  across  the  river.  The  ?p?^aking  is  said  to  be  excel- 
lent, which  is  not  at  all  surprisinp-,  as  the  K  R  is  less  than 
5.0Q0,  although  I  have  seen  it  in  various  places  erroneously 
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ere  fifty  years  have   rolled   by  some  means  will  have  been 
devised  whereby  telephonic  currents  shall  be  rendered  less 
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Friday,  May  22,   announcement    of   which   wi 


be  published  in  the  official  programme. 


Possibilities  of  the  Telephone. 

The  opening  of  the  telephone  service  between  Pat  is  and 
London  has  given  special  interest  to  the  topic  of  the  possi- 
bilities of  the  telephone.  Rapid  development  may  be  ex- 
pected in  this  line.  An  interesting  article  by  Herbert 
Laws  Webb  appeared  in  the  first  number  of  Kiigin-erim^, 


susceptible  to  the  deadening  influences  of  retardation,  and 
the  range  of  long-distance  telephony  will  consequently  be 
enormously  increased. 

The  telephonic  current  is  the  smallest  one  (in  the  sense 


stated  as  being  10,400.  With  such  a  wide  margin,  it  is 
evident  that  the  constructors  of  the  line  might  have  saved 
themselves  a  lot  of  money  by  using  a  lighter  wire.  The 
second  submarine  telephone  line  is  that  recently  opened  be- 
tween London  and  Paris,  which  enjoys  the  distinction  of 
being  the  first  international  telephone  line  established  be- 
tween two  countries  separated  by  the  sea.  The  distance 
between  the  two  capitals  is  about  275  miles,  of  which  254 
miles  is  made  up  by  the  land  lines,  74  miles  on  the  British 
and  1 80  on  the  French,  the  cable  across  the  British  Channel 
being  21  miles  long. 

No  telephone  engineer  can  feel  ashamed  of  the  progress 
that  has  been  made  in  telephony  during  its  short  history 
as  one  of  the  commercial  applications  of  electricity,  but 
many  onward  steps,  however,  are  needed;  many  improve- 
ments and  many  new  discoveries  before  we  can  see  our 
way  clearly  to  the  establishment  of  telephonic  communica- 
tion between  the  New  World  and  the  Old. 


A  Well  Deserved  Promotion. 

J.  J.  O'Connell,  foreman  of  the  electrical  department  of 
the  Chicago  Telephone  company,  has  recently  been  ap- 
pointed to  the  position  of  electrical  engineer  for  the  com- 
pany. Mr.  O'Connell's  promotion  is  a  well  merited  com- 
pliment to  his  ability.  As  an  inventor  of  telephonic  ap- 
paratus he  takes  a  place  in  the  front  rank.  A  large  num- 
ber of  the  ingenious  devices  now  being  operated  and  con- 
structed by  the  Chicago  Telephone  company  were  designed 
by  him,    and   the   Patent   Office   records   show   that    his 


in  which  he  says:  Telephony  between  countries  separated 
by  the  sea  is  already  an  accomplished  fac:.  Twenty  years 
ago  the  prophet  who  would  have  ventured  such  a  possibil- 
ity would  have  been  laughed  to  scorn.  Who  would  ven- 
ture to  assert  to-day  that  fifty  years  hence  telephony  be- 
tween the  New  World  and  the  Old  will  not  have  been  ac- 
complished, and  that  "a  chat  with  Kurope  by  telephone" 
will  not  become  an  every  day  matter  for  those  who  shall  be 
able  to  afford  such  a  luxury? 

True  it  is  that  by  the  light  of  our  present  knowledge  it 
seems  scarcely  possible  to  hope  for  such  a  revolution  in  the 
world's  methods  of  communication;  but  if  the  present 
rate  of  progress  be  maintained,  if  new  discoveries  arise  as 
frequently  in  the  future  as  they  have  in  the  near  past, 
what  seems  impossible  to-day  may  be  a  step  nearer  to  mor- 
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of  developing  a  comparatively  microscopical  amount  of 
energy)  wliich  can  be  made  to  do  any  useful  work;  and  it 
can  be  easily  understood  that  in  order  to  transmit  this 
feeble,  undulating  current  over  live  hundred  miles  of  wire 
and  turn  it  to  account  at  the  other  end,  the  highest  pitch 


knowledge  of  the  needs  of  the  telephone  service  is  most 
comprehensive.  The  management  of  the  Chicago  Tele- 
phone company  will  doubtless  find  thai  il  has  made  no 
mistake  in  showing  an  appreciation  of  the  services  of  a 
valuable  man 
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Water  Power  and  Electricity. 

There  is  no  problem  in  which  electrical 
engineers  are  so  deeply  interested  to-day  as 
that  of  transmission  of  power.  The  immense 
water  powers  of  this  country  may  be  utilized 
and  transmitted  by  electricity,  whereas  they 
might  otherwise  have  continued  to  be  wasted. 
In  the  solution   of   this  problem   it  was  found 


Substituting  Electricity  for  Steam— From 

the  Standpoint  of  the  Steam 

Railroad  Man.^ 

By  Frank  L.  Perry. 
We  all  remember  the  old  saying  to  the  effect  that  there 
are  two  sides  to  every  question,  and  it  is  with  the 
object  of  presenting  another  view  of  a  most  interesting 
problem  that  the  writer  has  ventured  to-night  to  drop  the 
now  almost  proverbial  enthusiasm  of    the    electrician  and 
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necessary  to  devise  special  machinery  and 
appliances.  That  this  has  been  done  is  shown 
by  the  fact  that  there  are  many  electric  stations 
in  this  country  to-day  operating  by  water  power. 
The  accompanying  cuts  illustrate  several 
specially  designed  turbines  manufactured  by 
the  Stilwell  &  Bierce  manufacturing  company 
of  Dayton,  Ohio,  for  the  Spokane,  Wash., 
Edison  Electric  Illuminating  compan3^ 

Fig.  I  represents  six  pairs  of  Victor  turbines 
on  horizontal  shafts,  each  pair  designed  to  drive 
two  dynamos  direct  from  the  turbine  shaft,  and 
operating  under  70  feet  head.  These  turbines 
are  all  supplied  with  water  from  one  horizontal 
feeder,  a  branch  feeder  extending  to  each 
pair  of  turbines,  provided  with  a  valve 
gate  for  shutting  out  the  water.  Each 
turbine  of  each  pair  is  entirely  indepen- 
dent having  its  own  governor  and  gate  rig,  so 
that  either  one  or  all  may  be  operated  at  will. 
A  pair  of  horizontal  Victor  turbines  of  peculiar 
design  is  shown  in  Fig.  2.  The  turbines  are 
seated  upon  and  discharge  into  a  cast  iron  draft 
box,  the  whole  placed  within  a  wrought  iron 
flume  (the  upper  part  of  which  is  removed  to 
show  the  turbines),  having  an  end  connection 
with  the  feeder  leading  to  the  canal.  Seven 
pairs  of  this  design  were  furnished  the  Sebago 
Wood  Board  company.     In   Fig.  3  is  presented 


take  a  position  which  may,  perhaps,  berefened  to  as  one 
which  only  a  pessimist  or  croaker  would  assume.  It  is  a 
noticeable  fact  that  in  this  electrical  era  the  world  in  general 


During  the  last  two  or'three  years  there  have  appeared 
a  number  of  very  valuable  papers  treating  of  the  subject  now 
before  us,  viz.  1  The  substitution  of  electricity  for  steam  on 
extended  surface  railway  lines.  The  most  prominent  of  our 
electrical  engineers  have  attacked  this  fascinating  problem. 
Some  are  sanguine  enough  to  predict  that  in  the  near 
future  the  electric  motor  as  a  train  mover  will  supersede 
the  steam  locomotive;  but  the  more  conservative  content 
themselves  with  expressing  a  belief  that  as  far  as  the  mere 
operatio}!  of  a  road  is  concerned  the  electric  system  could 
be  developed  to  that  point  where  it  would  rival  the  steam 
equipment  and,  possibly,  displace  it.  As  a  result  of  these 
conclusions  there  has  arisen  considerable  discussion  as  to 
the  more  important  detailb  of  a  large  and  extended  svstem. 
From  data  obtained  through  experience  with  successful 
American  electric  street  railway  systems,  our  best  informed 
electrical  engineers  have  been  enabled  to  map  out  what  they 
expect  will  be  the  railway  of  the  future.  It  is  generally 
conceded  that  the  station-along-the  route  system  is  the  one 
which  seems  the  most  feasible  and,  in  the  light  of  our 
present  experience,  the  most  practicable.  By  the  "station- 
along. the-route  system"  is  meant  an  electrical  equipment 
in  which  a  number  of  generating  plants  would  be  located 
at  intervals  along  the  line  of  the  road,  from  which  currents 
would  be  fed  out  to  a  working  conductor  laid  parallel  with 
the  track. 

If,  then,  it  is  admitted  that  such  a  system  as  the  one  re- 
ferred to  is  the  best  which  can  be  offered,  there  can  now  be 
brought  up  this  all-important  and  pertinent  question:  How 
may  we  look  for  the  change  to  be  effected  on  roads  already 
equipped  with  steam  locomotives?  Assuming  that  the  usual 
schedule  of  the  steam  road  could  be  maintained  with  the 
electric  system,  let  us  study  evident  conditions  in  the  prob- 
lem, and  endeavor  to  ascertain  just  what  are  the  prospects 
of  the  station-along  the-route  system  meeting  with  favor 
in  the  eyes  of  the    plain,  everyday    railroad    man.      liy  the 
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and  electrical  men  in  particular  are  prone  to  indulge  the  fancy 
with  what  might  be  called  Utopian  dreams  as  to  future  de- 
velopments of  electrical  machinery.    Predictions  emanating 
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a  view  of  a  pair  of  fifteen  inch  Victor  turbines 
on  horizontal  shafts,  equipped  with  improved 
disk  friction  pulleys  for  driving  dynamos  direct 
from  the  water  wheel  shaft./  The  entire 
arrangement  is  simple,  compact  and  strong. 


The  western  extension  of  the  North  avenue  electric  rail 
way  of  l^altimorc,  Md.,  is  now  in  operation.  The  exten- 
sion just  opened  Is  about  a  mile  in  length,  and  runs  from 
Highland  f'|lrk  through  Walbrook.  The  North  Avenue 
company  now  has  three  passenger  cars  running  upon  the 
road,  equipped  withSpraguc,  iJaxtcrand  Wenstrom  motors, 
respectively.  A  foti'rth  car  is  expected  this  week,  whicli  is 
equipped  with  a  slow  speed  Wcstinghousc  motor. 


from  the  fertile  brain  of  the  imaginerare  often  found  to  be 
most  delightful  reading,  and  in  some  cases  they  may  be 
deemed  of  great  value  in  that  the  inventor  finds  them  to  be 
suggestive.  But  as  things  appear  to  the  dreamer  just  as 
he  would  like  best  to  have  them,  a  too  great  indulgence 
of  the  fancy,  especially  in  the  case  of  the  electrical  engi- 
neer, is  apt  tolead  to  degeneration.  For  this  reason  there 
arises  the  tendency  to  imitate  the  ostrich  of  the  story,  and 
bury  the  head  in  the  sand,  with  the  hope  that  we  may  in 
some  way  avoid  obstacles  and  difliculties  without  looking 
them  squarely  in  the  face.  Let  us,  then,  in  our  considera- 
tion of  the  problem  now  at  hand,  look  over  the  situation  as 
it  actually  appears  at  the  present  time,  with  the  object  of 
seeing   and   not  hiding   from   any  dilliculties  whicli    may 

exist. 

'  Read  before  the'Cliicago  Electric  Club,  May  -fi  iSi>i. 


expression  *'plain,  exeryday  railroad  man"  I  mean  one  of 
a  class  of  engineers  who  know  of  electricity  mainly  through 
hearsay,  but  who,  from  au  extended  experience  with  the 
locomotive  and  other  rolling  stock,  have  attained  a  thor- 
ough knowledge  as  to  what  character  of  machinery  is  re- 
quired to  make  a  reliable  and  ethcient  service. 

As  a  class  railroad  men  are  conservative  to  a  degree, and  in 
many  instances  this  peculiarity  of  charac'er  prevails  to  such 
an  extent  that  it  might  almost  be  called  conceit.  A  member 
of  this  club  once  remarked,  in  speaking  of  his  treatment  by 
a  railroad  official,  "They  know  it  all."  This  is  slang  but  it 
best  expressed  his  feelings  after  a  futile  attempt  to  con- 
vince the  oflicial  that  a  change  in  the  size  of  a  steam  pipe 
was  necessary  to  insure  the  satisfactory  performance  of  a 
railway  lighting  plant. 

Now  it  is  this  class  of  engineers  that  must  be  approached 
and  convinced  before  the  wedge,  so  to  speak,  can  even  be 
entered.  Let  us,  therefore,  without  prejudice,  study  a  few 
of  the  more  important  features  of  the  system  which  some 
think  will  be  usurped  by  the  siation-along-the-route  electric 
equipment.  But  before  we  begin  to  make  a  comparison  of 
the  relative  advantages  offered  by  steam  and  electricity  let 
us  consider  for  a  moment  what  had  to  be  accomplished  in 
exploiting  the  electric  motor  in  competition  with  animal 
power.  The  question  of  competition  with  the  cable  system 
can  be  left  out  of  the  discussion,  as  the  latter  system's  field  of 
usefulness  is  limited  to  street  and  tramway  service;  besides 
it  was  through  the  electric  motor  that  the  emancipation  of 
the  horse  was  accomplished. 

The  successful  introduction  of  electrical  motive  power 
upon  a  large  proportion  of  American  street  railways  and 
the  rapid  advance  made  in  perfecting  the  electric  apparatus 
are  accomplishments  often  referred  to  as  being  phenomenal 
— and  so  they  were.  But  as  wonderful  as  we  may  deem 
these  results  I  feel  sure  we  will  have  to  admit,  eventually, 
that  the  displacement  of  the  horse  and  mule  was,  com- 
pared with  the  work  now  under  discussion,  an  easy  achieve- 
ment. 

The  electric  motor  entered  the  street  railway  Held 
against  a  machine — if  I  may  so  designate  our  equine  friend 
— which  can  be  pronounced  most  expensive  in  its  working 
when  the  service  obtained  is  taken  into  consideration. 
The  horse  railway  might.  I  think,  be  aptly  compared  to 
the  old-time  mill  engine,  which,  it  is  said,  consumed  almost 
as  much  steam  when  driving  the  ily  wheel  as  when  running 
under  load.  In  other  words,  horses  had  to  be  fed  whether 
at  work  or  idle,  and  corn,  oats  and  hay  come  high.  When 
we  think  of  changing  teams  four  times  per  day,  and  also 
figure  upon  tlie  expenses  incident   to   the   maintenance  of 
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the  immense  barns  necessary  for  the  proper  housing  and 
care  of  this  liviog  apparatus — not  to  forget,  in  our  calcula- 
tion, the  interest  on  the  real  estate  investment— it  is  not 
difficult  to  see  that  the  salesman  of  the  electric  company 
had,  to  say  the  least,  a  few  good  points  with  which  to  start 
his  argument  in  favor  of  the  electric  system.  The  proposal 
to  do  away  with  the  huge  barns  and  their  inefficient  and 
dirt  making  occupants,  and  to  substitute  not  only 
an  efficient  system  but  one  which  consists  in  its 
entirety  of  a  small  station,  an  overhead  wire  with, 
perhaps,  a  few  feeders,  and  the  fitting  up  of  each  car  with 
a  motor,  was  to  the  street  car  raan  most  reasonable  and 
attractive  The  steam  railroad  man  would  consider  a 
similar  proposition  to  substitute  substantially  the  same 
system  for  the  locomotive  on  an  extended  line,  from  an 
entirely  different  standpoint. 

On  the  American,  steam  road  wc  find  a  system  already 
ideal  to  the  extent  of  its  operation  with  independent  units 
of  power.  Each  train  goes  out  equipped,  if  it  maybe  so 
expressed,  with  its  own  complete  power  station,  fuel,  gen- 
erator, motor— all  in  one.  To  compete  with  this  inde 
pendent  unit  system  it  is  proposed  to  install  an  equipment 
which  is  virtually  a  steam  driven  one,  and  in  the  operation 
of  which  trains  will  be  entirely  dependent  upon  one,  or  at 
best  two,  sources  of  power  located  many  miles  away.  In 
this  point  particularly  1  think  the  station  along-the-route 
system  is  weak — most  decidedly  weak.  I  would  ask  the 
members  of  this  club  if  it  is  likely  that  the  management 
of  any  extensive  steam  surface  railway  would  ever  abandon 
the  locomotive  to  give  place  to  what  might  be  called  an 
improved  steam  system  on  which  a  train  could  be  brought, 
by  maliciously  disposed  persons  from  full  speed  to  a 
standstill  without  lots  of  life  and  but  slight  damage  to  the 
system?  Think  of  the  ease  with  which  the  short  circuiting 
of  a  train  within  a  block  could  be  brought  about!  I  do 
not  mean  to  say  that  a  rival  of  an  electrically  driven  road 
would  resort  to  such  means  to  demonstrate  the  superiority 
cf  steam  and  thus  secure  the  bulk  of  the  traffic,  but  I 
do  mean  to  say  that  a  railroad  company  will  hesitate  before 
it  gives  the  other  road  the  chance. 

There  are  other  disadvantages  in  the  station-along  the- 
route  electric  equipment  which  must  also  be  demonstrated 
to  have  no  wtight  before.  I  fear,  the  railroad  man  will 
come  over  to  the  electric  system.  Advocates  of  the  above- 
mentioned  system  find  themselves  also  confronted  with  a 
number  of  difficulties  of  a  mechanical  nature. 

The  question  is  raised  as  to  the  tractive  power  of  the 
electric  locomotive.  It  is  hardly  to  be  supposed  that 
electric  motors  would,  at  the  start,  be  generally  applied  to 
the  axles  of  the  cars  on  a  steam  surface  road.  There  is  a  ten 
dency  even  at  the  present  time  in  the  direction  of  an  equip 
ment  with  electric  bcomolives,  or  tte  use  of  the  motor  car 
to  pull  a  train  of  trailers. 

If  such  then  is  to  be  the  practice — and  it  seems  reason- 
able to  suppose  that  it  will— must  not  the  relative  lightness 
of  an  electric  locomotive  as  compared  with  the  steam  loco- 
motive be  taken  into  consideration?  Much  has  been  writ 
ten  and  said  concerning  an  increased  tractive  power  caused 
by  the  passage  of  the  current  between  the  car  wheel  and 
rail.  Experiments  have  been  made  which,  it  is  claimed, 
establish  this  as  a  fact.  More  recent  tests,  however,  dis- 
prove the  idea.  Even  admitting  that  there  is  an  increase 
in  tractive  effect,  one  can  but  question  whether  this  in 
creased  adhesion  can  be  made  to  compensate  for  the  weight 
of — to  make  it  the  least — a  huge  boiler  and  furnace.  One 
glance  at  the  steam  locomotive  slipping  its  wheels  while 
getting  under  way  on  a  track  well  sanded  is  sufficient  to 
bring  us  to  a  realization  of  what  would  be  the  importance 
of  weight  in  thi.electric  locomotive. 

It  is,  perhaps,  unnecessary  also  to  point  out  that  on  an 
extensive  system  the  motors  will  necessarily  be  oper- 
ated with  currents  at  a  high  pressure  but  of  small  quantity, 
and  for  this  reason  our  electrical  tractiv,;  effect  would  be 
lessened.  Besides  this,  who  can  say  that,  all  things  con- 
sidered, the  conditions  may  not  be  such  that  the  tail-return 
will  prove  an  unsatisfactory  element  in  a  system  extending 
over  many  miles?  To  be  sure  if  we  allow  -hat  the  tractive 
effect  can  be  materially  increased  by  the  passage  of  cur- 
rent an  auxiliary  dynamo  worked  in  connection  with  the 
locomotive  might  be  employed,  but  even  with  this  appa- 
ratus, can  we  not  bring  up  the  question  as  to  what  will  be 
the  effect  in  the  long  run  of  the  continuous  passage  of  a 
current  of  large  volume  between  the  wheel  and  rail? 

In  answering  the  question  as  to  the  relative  lightness  of  an 
electric  locomotive  it  will,  doubtless,  be  proposed  that  mo- 
tors be  applied  to  each  car  of  the  train.  This  reply  I  an- 
swer with  another  question:  Does  it  seem  reasonable  to 
suppose  that  a  steam  surface  road  could  be  found  which 
would  permit  alterations  in  its  entire  rolling  stock? 

No,  I  think  if  we  come  in  it  will  be  first  with  the  etec 
trie  locomotive,  and  we  will  have  trailers  in  the  shape  of 
the  ordinary  passenger  coaches  and  freight  cars.  Perhaps 
— I  will  now  venture  a  conjecture— the-stationalong-the- 
route  electrical  equipment  may  after  all  be  that  of  the 
future,  liut  perhaps  the  storage  battery  will  be  brought  into 
aid  us  in  overcoming  the  inherent  difficulties  in  the  station- 
along-the-route  system.  Who  would  be  willing  to  put  him- 
self on  record  with  the  statement  that  we  would  never 
make  a  200  mile  trip  behind  an  electric  locomotive  weighted 
down  with  a  battery  of  accumulators,  and  taking  current 
from  a  conductor  supplied  from  a  station  miles  away? 

In  conclusion  I  would  impress  upon  the  members  of  this 
club  that  I  look  for  the  greatest  progress  in  the  application 
of  electricity  to  general  railway  work.  The  electric  system 
has  distanced  its  competitors  in  the  street  railway  field,  and 
the  electrical  companies  now  naturally  sigh  for  '  other 
worlds  to  conquer."  As  I  have  pointed  out.  their  eyes  arc 
turned  upon  the  more  extensive  systems.  Already  enough 
has  been  accomplished  to  convince  us  that  in  the  very  near 
future,  a  steam  locomotive  on  an  elevated  road  will  be  a 
thingof  the  past.  Undoubtedly,  though,  before  we  com- 
mence upon  the  long  surface  lines  our  knowledge  will  have 
to  be  increased  by  much  experience.  The  discussion  of 
the  problem  has  only  begun,  and  the  more  wc  think  and 
talk,  the  more  will  be  our  insight  into  the  difficulties 
and  the  better  6tted  we  will  be  to   furnish  remedies.     In 


preparing  this  paper  it  was  not  my  desire  to  belittle  any  of 
the  noble  work  already  accomplished.  I  wished  to  look 
ahead,  not  behind,  and  I  can  only  hope  that  my  paper  will 
excite  further  discussion  on  this  subject. 


Electricity  in  the    Production    of   Alumi- 
num.' 

By  Alexander  S.  Brown. 


At  the  Rhine  Falls,  at  Froges  and  at  Boonton  these 
machines  are  coupled  directly  to  turbine  wheels  arranged 
upon  horizontal  shafts.  The  frame  to  which  the  field  mag- 
nets are  attached  is  a  solid  casting,  weighing  alone  over 
nine  tons.  The  field  magnets  are  excited  by  a  smaller 
dynamo  driven  by  belting  from  a  pulley  on  the  main  shaft. 
This  smaller  machine  was  also  designed  by  C.  E  L. 
Brown,  the  armature  being  similar  to  that  of  the  large  ma- 
chine, except  that  it  has  but  one  commutator.  This  ex- 
citing machine  is  run  at  60  volts  and  120  amperes,  and  its 
performance  is  worthy  of  all  praise. 

At  Boonton  the  bus  wires  are  eight  in  number,  four  posi- 
tive and  four  negative,  each  wire  being  square  and  having 
a  cross  section  of  one  inch.  They  are,  in  fact,  rolled  cop- 
per bars,  uninsulated,  because  the  low  potential  of  the  cur- 
rent requires  no  special  insulation.  An  ammeter  is  placed 
in  the  main  circuit  by  a  simple  arrangement,  for  the  guid- 
ance of  the  workman  who  specially  looks  after  the  crucible. 
The  distance  from  the  dynamo  to  the  furnace,  which  is 
situated  in  another  room,  is  only  fourteen  feet.  The  four 
positive  wires  pass  directly  to  the  clutch  which  holds  the 
anode,  and  the  four  negative  wires  pass  from  the  amme- 
ter back  to  the  dynamo. 

The  crucibletogether  with  the  method  now  in  use  for  rais- 
ing and  lowering  the  anode,  is  composed  of  a  strong  iron  box, 
which  has  a  deep  lining  of  carbon,  previously  ground  very 
fine,  mixed  with  sufficient  tar  and  thoroughly  compacted 
on  the  bottom  and  around  the  sides  of  the  containing  iron 
box.  After  the  furnace  is  thus  relined,  the  carbon  is  baked 
in  order  to  drive  away  the  tar  and  harden  the  lining.  You 
will  see  that  the  positioa  of  this  crucible  is  directly  the  re- 
verse of  those  used  by  the  Cowles  company  and  that  the 
carbon  crucible  itself  actually  forms  part  of  the  electric  cir- 
cuit. Unlike  the  Cowles  process  Heroult's  is  a  continuous 
process,  the  reduced  metal  being  tapped  from  the  bottom 
of  the  crucible  while  the  machine  Is  merely  stopped  or 
slowed  down  for  a  few  minutes.  The  interior  dimensions 
of  the  crucible  vary  with  the  ore  to  be  reduced,  and  the 
size  and  character  of  the  anode  used.  Ordinarily 
it  has  an  interior  depth  of  about  22  inches  and  a 
clear  space  of  6  iuches  between  the  walls  and 
exterior  surface  of  the  anode.  The  electric  current 
passes  into  the  crucible  through  the  suspended  carbon 
anode,  the  vertical  position  of  which  is  controlled  by  an 
attendant  who  lowers  it  from  time  to  time  to  preserve  an 
approximately  constant  distance  between  the  bottom  of  the 
anode  and  the  surface  of  the  molten  bath  in  the  crucible. 
The  anode  usually  dips  several  inches  into  this  molten 
bath  and  in  practice  the  intervening  space  between  its  bot- 
tom and  the  surface  of  the  molten  metal  is  kept  at  about  an 
inch  by  the  attendant,  who  by  touching  the  needle  of  the 
ammeter  is  enabled  to  maintain  the  electrode  in  its  proper 
relative  position  without  difficulty.  In  order  to  get  as 
perfect  a  contact  as  possible  between  the  furnace  and  the 
cables  leading  therefrom  back  to  the  dynamo,  the  cables 
are  firmly  clamped  to  a  large  block  of  zinc,  which  projects 
from  the  rear  of  the  furnace  and  is  kept  cool  by  water  cir 
culating  in  pipes  around  which  the  zinc  is  cast.  While, 
properly  speaking,  th;  crucible  has  no  top,  as  a  rule  plates 
of  carbon  embedded  in  dry  alumina  spread  over  the  top  of 
the  crucible,  are  so  adjusted  as  to  fit  close  to  the  anode  in 
order  to  letain  most  of  the  heat.  The  mouth  of  the  cruci- 
ble is  formed  of  slabs  of  carbon  built  up  funnel  shape. 
The  hearth  or  fioor  is  pierced  by  a  tap  hole,  which  is  kept 
closed  by  a  plug  of  carbon  or  fire  clay,  and  is  opened  from 
time  to  time  to  allow  the  molten  metal  to  run  into  a  carbon 
lined  ladle,  from  which  it  is  cast  into  ingots. 

There  are  a  few  distinctive  but  not  impoitant  differences 
between  Heroult's  method  of  making  alloys  and  reducing 
pure  metals  simply.  In  making  alloys,  the  base  alloying 
metal  is  lirst  melted  in  the  crucible  by  the  current,  or  molten 
metal  is  poured  into  the  furnace  to  form  a  liquid  metallic 
cathode.  This  is  usually,  simply  and  economically  accomp- 
lished by  throwing  pieces  of  the  metal— copper  for 
instance — into  the  (urnace,  seating  the  ancde  upon  them 
and  passing  the  current  .Vt  first  the  current  is  very  un- 
steady, arcs  are  constantly  forming  between  the  copper  and 
the  anode,  but  when  the  copper  is  entirely  melted  (and  it 
takes  but  a  very  few  minutes  to  me'.t  200  or  300  pounds) 
the  ore  to  be  reduced  is  added  in  sufficient  quantities  to 
form  a  bath,  and  floats  on  top  of  the  molten  copper.  The 
anode  having  been  raised  so  as  to  leave  a  space  of  about  an 
inch  between  its  bottom  and  the  molten  copper,  the  current 
becomes  steady,  and  the  operation  is  established.  There- 
after the  ore  is  introduced  in  smalt  quantities,  at  frequent 
and  regular  intervals,  until  the  desired  percentages  of 
aluminum  or  silicon  contained  in  the  alloy  have  been 
secured.  This  percentage  can  be  regulated  entirely  at  will 
up  to  about  seventy  per  cent,  of  reduced  metal.  No  exter- 
nal heat  is  used,  and  the  process  is  absolutely  continuous  at 
the  will  of  the  operatives,  which  are  special  features  of  the 
Hcroult  system.  The  passage  of  the  electric  current 
through  the  bath  serves  not  only  to  keep  the  copper  in  a  tluid 
state  and  to  melt  the  ore,  but  also  elecirolyzes  and  decom- 
poses the  latter.  It  is  a  point  of  careful  regulation  in  the 
I  leroult  processes  to  maintain  only  sufficient  heat  to  keep 
the  bath  fluid,  since  any  further-expenditure  is  not  only 
useless  but  lessens  the  output.  The  oxygen  from  the  re- 
duced metal  combining  with  the  carbon  of  which  the  anode 
is  composed  is  burnt  with  the  production  of  carbon  oxide 
gas,  which  escapes  from  the  crucible  around  the  sides  of 
the  anode  and  at  the  feed  hole.     The  product  is  withdrawn 
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at  intervals  by  tapping  the  bottom  of  the  crucible  as  in 
ordinary  smelting.  Each  time  the  metal  is  tapped,  a 
sample  is  carefully  preserved  for  accurate  analysis,  to  deter- 
mine the  percentage  of  contained  aluminum. 

From  a  metallurgical  point  of  view  the  amount  of  labor 
required  to  operate  this  process  is  astonishingly  small.  The 
metal  produced  in  the  Heroult  furnace  is  sold  generally  in 
ingot  form,  just  as  it  is  tapped,  without  re-melting  or  being 
subjected  to  any  purifying  manipulation.  It  is  always, 
however,  veiy  pure,  sometimes  dropping  as  low  as  ninety- 
eight  and  one-half,  but  generally  running  over  ninety-nine 
percent,  of  absolute  purity.  This  is  largely  due  to  the 
great  care  exercised  in  selecting  raw  materials.  In  making 
bronzes,  the  best  Lake  Superior  copper  is  used,  while  the 
oxide  from  which  the  aluminum  is  reduced  is  an  artificial 
product  manufactured  in  Prussia.  The  number  of  mater- 
ials from  which  aluminum  may  be  reduced  by  these  pro- 
cesses is  very  large,  bat  the  strong  influence  exerted  upon 
this  metal  by  impurities  reduces  those  ores  commercially 
available  in  this  country  to  corundum  and  beauxite,  both  of 
which  are  largely  used  in  making  low  grade  metal  for  treat- 
ing iron  and  steel.  Kr>'olith — natural  or  artificial — is 
another  mineral  that  plays  an  important  part  in  the  com- 
mercial production  of  pure  aluminum,  since  it  is  the  best 
flux  for  alumina,  the  ore  from  which  the  metal  is  generally 
reduced.  There  is  to  a  certain  e.xtent  a  diversity  of  opinion 
in  regard  to  the  value  and  properties  of  aluminum,  which 
is  partly  the  natural  sequence  to  the  illusions  and  exag- 
gerated opinion  concerning  its  commercial  and  practica- 
value,  resulting  from  the  romantic  descriptions,  speculae 
tions  and  suggestions,  with  which  our  scientific  and  trads 
literature  have  been  filled  ever  since  Devllles's  researcher 
were  published,  and  partly  the  result  of  impurities  in  the 
metal  as  ordinarily  produced.  For  thirty-five  years  afte 
Deville  first  produced  it,  aluminum,  though  much  talked  of , 
was  but  little  seen  outside  of  laboratories  and  lecture  rooms, 
except  as  we  find  it  on  the  French  and  English  markets 
manufactured  into  ornamental  shapes.  It  is  only  since 
iSS6  that  it  has  been  manufactured  in  sufficient  quantities 
and  at  sufficiently  low  prices  to  permit  practical  metal 
workers  to  test  its  properties  on  an  adequate  scale.  That 
very  unusual  qualities  which  give  it  merit,  and  the  great 
depreciation  it  undergoes  when  only  slightly  contaminated 
with  foreign  impurites,  such  as  iron  and  silicon,  together 
with  the  further  fact  that  it  has  only  been  recently  com- 
mercially produced  of  ninety-nine  per  cent,  purity,  have  a 
tendency  to  prejudice  this  metal  in  the  eyes  of  practical 
people.  From  this  depression  it  will  slowly  recover  as  they 
secure  pure  metal.  In  fact  this  very  condition  was  foreseen 
by  Deville,  who  very  early  pointed  out  that  those  handling 
aluminum  and  its  alloys  would  be  disappointed  at  the  poor 
results  they  obtained  where  they  used  metal  containing 
more  than  one  per  cent,  of  impurity. 

Pure  aluminum  has  a  beautiful  white  color,  slightly  tinged 
with  blue.  It  is  somewhat  fibrous  in  structure  and  bends 
considerably  before  breaking.  If  the  metal  contains  more 
than  one  per  cent,  of  impurity  it  becomes  brittle  and  has  a 
crj'stalline  structure.  When  pure  it  is  soft  enough  to  be 
easily  cut  with  a  knife,  while  the  addition  of  a  few  per 
cent,  of  impurities  makes  it  exceedingly  hard.  It  melts  at 
a  slightly  lower  temperature  than  silver,  and  has  a  specific 
gravity  of  2.6.  Taking  aluminum  at  i.o  the  following 
table  (from  Deville),  will  be  of  interest,  as  showing  the 
comparative  weights  of  different  metals- 
Platinum S.*) 

Gold 7  7 

Lead 4-8 

Mercury 4-2 

Copper 3'^ 

Iron   2.9 

Tin a. 8 


The  pure  metal  takes  a  beautiful  polish,  uniting  with 
oxygen  slowly  and  with  great  difficulty,  even  at  a  red  heat; 
and  when  (from  long  exposure)  it  finally  acquires  a  very 
thin  coating  of  oxide,  it  is  not  perceptibly  tarnished.  This 
conting  of  oxide  protects  it  from  further  atmospheric  or 
other  baneful  influences.  It  is  well  known  that  pure 
aluminum  can  be  drawn  out  into  the  finest  wire  or  into 
tubes;  rolled  into  plates  stamped  into  medals,  beaten  into 
the  finest  foil, etc.  It  has  an  elasticity  similar  to  that  of  silver, 
and  a  tensile  strength  of  about  26,800  pounds  per  square 
inch.  The  addition  of  six  per  cent,  of  copper,  however,  in 
creases  the  tensile  strength  to  that  of  wrought-iron,  and  a 
slight  percentage  of  silicon  raises  its  strength  to  90,000, 
though  at  the  expense  of  other  qualities. 

The  compounds  of  aluminum  formed  by  the  addition  of 
copper,  brass  or  iron  are  unquestionably  the  most  com- 
mercially important  of  the  aluminum  alloys.  Aluminum 
combines  with  copper  in  all  proportions,  but  its  alloys  are 
as  easily  influenced  by  impurities  as  is  the  pure  metal. 
It  is  an  important  fact  worth  noting  that,  when  alloys  are 
made  by  mechanically  mixing  aluminum  and  copper,  iron, 
etc..  the  product  must  be  re  melted  a  number  of  times  to 
secure  any  uniformity  in  the  texture  of  the  alloy.  The 
finest  alloys,  by  far,  are  those  made  by  uniting  the  alumi- 
num to  the  basic  metal  in  atomic  proportions,  as  it  is  re 
duced,  as  in  the  Heroult  process,  the  uniformity  of  whose 
alloys  is  remarkable.  Probably  the  most  useful  compound 
of  aluminum  and  copper  is  what  is  known  as  ten  per  cent, 
bron/.e,  containing  ten  per  cent,  aluminum  and  ninety  per 
cent,  of  copper.  This  alloy  is  an  almost  perfect  imitation 
of  gold  in  color,  and  is  susceptible  of  taking  and  retaining  a 
most  beautiful  polish.  It  can  be  rolled  or  drawn,  or  cast 
very  readily,  but  in  casting,  the  bronze  shrinks  considerably 
and  care  must  be  taken  to  have  the  feedeis  amply  large. 
The  tensile  strength  of  this  bronze  is  enoimous,  and  the 
following  table  from  "Trautwiie's  Engineer's  Pocket  Hook'' 
shows  it  in  comparison  with  other  metals: 

Tcnsilcsircnglh. 

Cast  brass ■  33,000 

Annca'cd  brass  wire 4^,000 

Cast  copper »i.ooo 

Copper  bolts ._ .13.ooo 

Anocaled  copper  wire 3».ww 

Gun  bronze  of  copper  and  tin  (cast)  .W.ooo 

I  nftt-ironeuu  inctal,  U.  S,  Ordnance 30,000 

Average  American  cast-iron 16,000 

Good  wrought-iron.,.. S0.«<« 
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Best  American  wrought- iron  exceptioQal 76,000 

Iron  wires,  rope 38,000 

Malleable  iroQ  castings 4  .o<'o 

Steel  plates  (rolled)     81  ooo 

Cast  steel,  average  Bessemer  ingots 63  000 

Aluminum  bronze,  to  castings,  over ioo,orx) 

Aluratoum  bronze  "special''  in  castings  up  to 130,000 


Detroit  Electrical  Works. 

It  is  reported  that  the  Detroit  Electrical  Works  has  se- 
cured the  backing  of  a  strong  Bostoi  syndicate  which  will 
put  $500,000  into  the  concern  at  once,  thu^  enabling  the 
corpora:ion  to  make  extensive  improvements  and  additions 
toits  works.  Thecompany  is  a  Detroit  eaerprise,  incor- 
porated in  iS;6  Its  principii  business  is  the  manufacture 
of  the  Rae  motor  for  electric  railways.  It  has  many  of  its 
roads  in  operation  throughout  the  country,  and  had  the 
distinction  of  installing  the  first  electric  railway  in  Chicago. 
The  company  has  also  engaged  in  the  manufacture  of  gen 
eral  electrical  supplies  The  company  has  increased  its 
capital  from  .$500,000  to  $t. 000, 000,  the  syndicate  asking 
ihe  increase,  and  icis  to  be  given  the  benefit  of  a  market. 
Hitherto  it  has  been  closely  held  in  Deiroit.  The  par  is 
$10.  From  1884  to  iSSS  the  company  paid  cash  dividends, 
and  from  iSSS  to  the  present  dividends  were  paid  in  stock, 
the  profits  going  into  the  plant.  It  is  intended  tD  double 
the  size  and  capacity  of  the  works,  and  when  these  im- 
provements are  completed,  say  in  three  months,  gross 
business  per  annum  is  estimated  at  from  $3,000  000  to 
$4,000,000.  The  president  of  the  company  is  Hugh  Mc- 
Millan, and  the  o:her  officers  and  directors  ^.re  Detroit 
business  men.  The  American  Loan  &  Trust  company  is 
the  transfer  agent. 


CORRESPONDENCE. 


New  York  Notes. 

New  York.  May  2. — The  Rapid  Transit  Commission 
met  again  this  week,  bu'  little  or  nothing  has  been  made 
public  in  regard  to  its  deliberations.  Several  West 
side  routes  were  considered,  but  no  action  was  taken. 
Frank  J.  Sprague  sent  to  the  commission  a  communica- 
tion which  was  an  exhaustive  resume  of  the  rapid  transit 
question.  Me  made  a  strong  argument  for  the  use  of 
electric  power.  In  the  course  of  the  docL!ment  he  said: 
"Given  the  incentive,  and  before  the  first  foot  of  roadway 
is  ready  on  the  propDS.;d  rapid  transit  system  of  New  York 
a  200  h^rse  power  electric  motor  equipment  will  be  built 
which  will,  under  forfeiture,  outwork  any  elevated  load 
englae  for  speed,  pulling  capacity,  ste:'dines5  of  work, 
time  of  opsratio  1,  and  conanuous  mileage.  This  statement 
is  made  from  personal  kn  iwledge." 

The  stockholders  of  the  Brooklyn  City  Railroad  com 
pany  have  auchoriz  :d  the  issue  of  $6,000,000  in  5  per  cent, 
bonds,  payable  in  fifty  years  from  date  Half  of  these  are 
to  be  issued  now,  and  the  proceeds  are  to  be  used  to  re- 
deem bonds  no.v  due.  The  o-her  $3  000,000  is  to  be  de- 
voted to  equipping  the  v-irioas  roads  of  the  company  with 
the  trolley  electric  system. 

The  state  railroad  commission  has  granted  the  applica- 
tion of  the  Atlantic  Avenue  Railroad  company  of  Brooklyu, 
for  permission  to  increase  its  cjpital  stock  from  $i,oco,ooo 
to  $1,500,000. 

John  Devine,  a  lineman  in  the  employ  of  the  Metropoli 
tan  Telephone  &  Telegraph  compiny,  fell  from  a  pole  on 
Fourth  avenue,  near  Twentj-first  street,  last  Tuesday,  and 
was  picked  up  dead.  Hewasengag.  d  in  removing  dead 
wires,  one  of  which  he  attempted  to  cut  with  his  pliers. 
This  wire  happened  to  be  crossed  with  an  electric  light 
wire,  and  the  shock  caused  the  unfortunate  man  to  lose 
his  hold  ani  fail  to  the  ground.  It  was  an  open  question 
whether  death  was  cauied  by  the  fall  or  by  the  electric 
current.  The  physician  who  maje  the  autopsy  expressed 
it  as  his  opinion  that  death  was  the  result  of  the  shock, 
although  he  found  that  there  was  a  fatal  fracture  of  the 
skull. 

Warden  IJrush  left  his  place  at  Sing  Sing  to-day.  While 
he  losss  a  rather  lucrative  position,  he  hai  at  least  the  sat- 
isfaction of  knowing  that  his  name  will  not  be  associated 
with   any  attcmp:  to  kill  criminals  by  means  of  electricity. 

The  New  York  Sun  says  "Warden  Brush  is  a  little 
proud  of  his  machinery"  for  the  electrical  execution  of 
murderers.  This  is  certainly  a  remarkable  age,  and  some 
of  the  officials  of  this  great  slate  are  remarkable  men. 

The  electric  buoy  system  in  (jedney's  channel  has  op;r- 
ated  cx'.rcmcly  well  during;  the  past  winter  in  spite  of  the 
unusual  heavy  gales  about  Sandy  Hook.  The  six  100- 
candle  power  incandescent  lamp;  have  been  of  the  greatest 
service  to  pilots  in  guiding  over  the  bar  vessels  of  the 
heaviest  draught. 

The  newly  incorp)rated  National  Automatic  l'"ire  Alarm 
company  of  Long  Island  will  maintain  linc>  of  telegraph 
in  the  counties  of  Kings,  (,)ueens  and  Suffolk.  The  names 
of  the  shareholders,  who  are  also  the  incorporators,  are 
James  I.  Jensen,  John  C.  Rcilly  and  Alexander  Cameron, 
all  of  Brcoklyn. 

The  .Schuy'er  Electric  Light  company  is  about  to  largely 
increase  its  I'-li/.  tbeth,  N.  J.,  plant,  and  is  building  a  new 
line  of  electric  light  poles  and  wires  with  arc  lights,  from 
the  corner  of  Bond  and  Third  streets,  along  Third  to 
Elizabeth  avenue,  and  down  this  to  First  street. 

W.  H.  T. 


St.  Louis,  Mo. 

St.  Louis,  Mo.,  May  2  — The  Pond  Engineering  com- 
pany has  erected  within  the  last  60  days  a  complete  plant, 
engines,  boilers,  etc.,  for  the  New  Albany,  Ind,,  Light, 
Heat  &  Power  company,  the  power  plant  consisting  of 
two  Armington  iS;  Sims  engines  rated  at  100  horse  power 
each.  It  has  also  recently  completed  large  contracts  at 
Des  Moines,  Iowa,  Seattle,  Wash.,  and  San  Antonio,  Tex., 
and,  altogether,  reports  the  outlook  as  very  bright  for  a 
busy  season. 

The  Western  Electric  Supply  company,  31S  North  Third 
street,  has  just  been  incorporated,  T.  J.  Wilson  becoming 
the  sole  owner  of  the  stock.  A  largely  increased  stock  of 
supplies  will  be  carried,  and  an  active  spring  business  is 
looked  for. 

W.  H.  McKinlock  of  Chicago  and  W.  C.  McKinlock 
have  just  returned  from  a  business  trip  to  their  western 
houses  located  at  Kansas  City,  Denver  and  Omaha,  and 
report  a  very  bright  outlook  for  the  Central  Electric- 
A  change  has  recently  been  made  at  Kansas  City,  Mr. 
Mason  having  resigned.  W.  D.  Greene,  until  recently 
superintendent  of  the  eastern  d  paitment  of  the  Michigan 
Telephone  company,  Detroit,  has  taken  his  place.  The 
Central  Electric  has  just  secured  the  agency  for  the 
Packard  lamp,  and  reports  rapidly  increasing  sales.  The 
company  is  also  pushing  the  sale  at  the  different  agencies 
of  the  new  Bryant  Incandescent  Socket  Jas.  B.  O'Brien, 
traveling  salesman  for  this  company,  has  just  returned  from 
an  extended  trip  through  Texas,  and  is  now  in  Iowa.  He 
reports  through  all  of  his  territory  a  much  healthier  tone 
than  existed  last  year. 

S.  H.  Terry  and  his  associates  are  bringing  out  a  new 
steel  pole  for  electric  street  railway  work  which  will  stand 
any  ordinary  strain.  A  very  large  and  powerful  machine  for 
bending  the  steel  for  these  poles  is  being  built  at  tl^  e  power 
house  of  the  Union  Dep  t  slreet  railway  line. 

The  Columbia  Incandescent  Lamp  company,  owing  to 
rapidly  increasing  business,  has  been  compelled  to  double 
the  capacity  cf  its  factory.  It  is  adding  two  new  dynamos 
and  such  other  apparatus  as  will  be  required.  The  lamp 
has  had  a  large  sale,  particularly  in  the  West,  and  the  out 
look  for  next  season  is  most  promising. 

The  St.  Louis  Electric  Supply  company  has  recently  re- 
moved to  new  quarters  at  8og  Locust  street,  and  is  now 
carrying  a  very  large  line  of  supplies,  having  a  very  well 
arranged  and  handsome  storeroom.  This  company  is 
handling  Habirshaw  wire  and  a  large  line  of  standard  sup- 
plies and  has  just  secured  the  sole  agency  for  a  new  cut 
out.  of  which  great  things  are  predicted.  It  is  also  bring- 
ing out  a  new  alternating  current  motor,  to  be  known  as 
the  Wagner,  which  is  claimed  to  have  a  very  high 
efticiency.  This  companys.  in  unison  with  all  other  St. 
Louis  electrical  people,  report  a  most  promising  outlook  for 
this  seson's  business.  H. 


Pittsburg,  Pa. 

Pittsburg,  Pa  .  May  2. — The  overhead  wire  question 
has  been  made  the  subject  of  discussion  in  the  Pitts- 
burg council  once  more,  anJ  if  the  ordinance,  which  was 
proposed  at  the  last  meeting,  b;coiies  a  Ia.v  and  15  rigidly 
enforced  there  will  be  n  0  doubt  that  within  a  year  overhead 
wires  will  have  become  things  of  the  past  in  this  city.  The 
electric  street  car  wires  are  exempt  from  this  law,  and  in 
consequence  the  local  companies  are  congratulating  them- 
se'ves. 

There  are  two  ordinances  bearing  upon  the  subject  of 
wires,  the  first  of  which  provides  that  after  July  i,  i8g2,  it 
shall  be  unlawful  for  any  light,  telegraph  or  telephone 
company  to  construct,  maintain  or  operate  overhead  wires 
in  the  district  bounded  by  the  Allegheny  river,  the  Monon- 
gahela  river,  Grant  street  and  Eleventh  street.  All  over- 
head wires  and  poles  now  in  that  portion  of  the  city  shall 
be  taken  down  before  the  date  named,  at  the  cost  of  the 
owner. 

The  chief  of  the  deparlm  ;nt  of  public  sifety,  on  July  i, 
1892,  shall  remove  all  such  poles  or  wires  as  may  not  have 
been  removed  by  the  owners.  Violation  of  this  ordinance 
is  punishable  by  a  fine  of  $50  to  $100  for  each  olTence. 

The  second  ordinance  relates  to  underground  wires.  It 
provides  that  any  company  engaged  in  the  electric  light, 
telegraph  or  telephone  business  prior  to  July  1,  iSy2,  and 
which  has  co-uplied  with  the  ordinance  for  the  removal  of 
poles  anJ  wires,  shall  have  the  right  to  enter  on  the  streets 
for  the  purpose  of  laying  the  necessary  conduits  and  sub 
ways  for  its  wires  on  these  coaditions:  A  plan  for  the 
proposed  system  shall  be  submitted  to  the  department  of 
public  works,  subject  to  approval  before  the  work  is  begun ; 
all  wires  shall  be  three  feet  bilow  the  surface  and  close  to 
the  curb,  and  not  more  than  two  squares  of  any  street  shall 
be  open  at  one  time.  The  street  pavement  must  be  re 
placed  in  good  condition.  The  city  shall  have  the  right  to 
use  the  conduits  for  the  wires  of  the  bureau  of  electricity. 


The  system  shall  always  be  under  the  supervision  of  the 
department  of  public  safety  as  far  as  the  safety  of  the 
police  and  fire  apparatus  are  concerned.  Reports 
of  the  wo:  king  of  the  system  shall  be  furnished  in  detail 
when  requested  by  the  department  of  public  safety, 

Any  company  neglecting  to  comply  with  the  provisions 
of  this  ordinance  shall  pay  for  every  offence  not  less  than 
fifty  do  lars  nor  more  than  one  hundred  dollars. 

After  a  short  dis:uisioQ  both  ordinances  were  referred 
to  the  committee  on  public  works. 

In  something  like  thirty  days  the  Pittsburg  ^V  Birming- 
ham traction  road  will  be  in  operation  under  the  elec- 
trical system.  All  the  arrangements  for  the  completion  of 
the  roai  by  that  time  have  now  been  disposed  of.  The 
company  will  operate  the  Short  and  the  Sprague  motors. 
The  alterations  on  the  Smithfield  street  bridge,  which  will 
be  traversed  by  the  company,  have  at  last  been  completed. 
The  cars  aad  tru;ks  have  been  ordered  and  are  to  be  here 
within  a  short  time,  ia  fact  the  prospects  for  speedy  opera- 
tion of  the  roai  appear  brighter  than  ever.  It  appears 
now  that  there  is  not  ano;her  hitch  and  the  people  on  the 
south  side  of  this  city  are  congratulating  themselves  upon 
the  fact  that  they  will  have  rapid  transit  before  very  long. 
E.  H.  H. 

Kansas  City,  Mo. 

Kansas  City,  Mo.,  May  2.— The  board  of  public 
works  will  notify  the  various  lighting  companies  with 
which  the  city  has  contracts  exclusive  of  franchises  not  yet 
expired,  that  the  present  scale  of  prices  paid  for  street 
lights  will  expire  by  order  of  the  board  on  July  i,  iSgr. 
At  that  time  the  board  will  attempt  to  make  new  contracts 
for  lighting  that  will  be  mo.'-e  favorable  to  the  city  than 
those  now  existing. 

It  is  thought  that  possioly  a  new  electric  light  and  gas 
plant  will  be  established  here  to  enter  into  competition  for 
lighting  the  city. 

The  matter  of  the  appointment  of  an  electrical  inspector 
for  Kansas  City,  which  was  being  promoted  by  a  committee 
of  the  Builders"  and  Traders'  exchange,  is  now  in  the 
hands  of  the  counci'.  Speaking  of  the  creation  of  such  an 
oflice,  E,  R.  Weeks,  general  manager  of  the  Kansas  City 
Electric  Light  company,  said:  "There  have  been  surpris- 
ingly few  casualties  in  Kansas  City  resulting  from  electric 
wires.  I  say  surprisingly  advisedly,  fori  know  of  some 
mighty  poor  wiring  that  has  been  done  in  public  and  pri- 
vate buildings.  But  the  fact  that  we  have  had  compara- 
tively little  loss  does  not  lessen  the  actual  need  of  having 
a  good  inspector  at  once.  I  don't  know  of  a  single  man  in 
Kansas  City  who  is  now  at  liberty  who  would  be  competent 
to  fill  the  position.  There  are  good  men  in  the  East,  but 
they  would  not  think  of  coming  here  for  less  than  $2,500. 
The  city  should  not  allow  its  economical  turn  of  mind  to 
stand  in  the  way  of  a  speedy  appointment  of  a  thoroughly 
competent  electrical  inspector." 

With  the  extension  of  the  postal  free  delivery  svstem 
here  the  telegraph  companies  will  also  make  extensions. 
The  Western  Union  Telegraph  company  will  deliver  mes- 
sages free  of  any  extra  charge  at  any  place  not  more  than 
one  mile  from  the  terminus  of  any  of  the  slreet  railways. 
This  will  extend  the  limits  generally  to  a  circumference 
five  miles  away  from  the  main  oftace  of  thecompany.  Prior 
to  this,  a  charge  of  ten  cents  a  mile  was  added  for  delivery 
within  the  extended  limits.  The  revenue  from  this  source 
was  about  $1,200  a  year.  The  movement  will  place  Kan- 
sas City  ahead  of  St.  Louis  in  delivery  facilities,  as  the 
free  delivery  there  e.xtends  to  only  three  miles  from  the 
northeast  corner  of  Third  and  Olive  streets  as  a  center. 

William  Giles,  superintendent  of  construction  of  the 
West  Side  electric  line,  Kansas  City,  Kan.,  has  resigned 
his  position,  and  will  leave  for  Toledo,  Ohio,  tosuperin- 
tend  the  conslrUwtion  of  an  electric  tine  in  that  city.  He 
has  entire  charge  of  the  work  of  building  the  new  line  in 
Kansas  City,  Kan.,  and  he  has  pushed  the  work  rapidly. 
Work  on  the  West  Side  line  was  commenced  about  four 
weeks  ago,  and  the  road  will  be  ready  for  operation  within 
two  wcek^'  time  The  company  has  a  large  force  of  men 
at  work  building  a  branch  line  from  the  corner  of  Third 
street  and  State  avenue.  South  on  Third  street  to  Minne- 
sota avenue,  to  connect  with  the  Fifth  street  cable  com- 
pany's line.  The  construction  of  the  short  line  on  Third 
street  means  that  the  merchants  of  Kansas  City,  Kan.,  will 
not  derive  as  much  benefit  from  the  new  line  as  they  ex- 
pected, as  the  passengers  will  undoubtedly  do  most  of  their 
trading  across  the  line.  It  is  likely  that  the  matter  will 
end  in  the  courts,  as  some  of  the  business  men  claim  that 
the  company  has  no  franchise  to  build  the  short  line. 

The  opening  of  Humboldt  avenue  from  Hill  street  in 
Rosedale  to  the  south  approach  of  the  new  Eighth  street 
bridge,  for  which  a  petition  was  granted  by  the  county 
board  yesterday,  is  the  first  step  toward  bringing  the  cities 
of  Rosedale  and  Kansas  City,  Kan.,  closer  together,    and 
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at  no  distant  date  an  electric  road  will  be  built  between 
the  two  towns.  Arrangements  are  being  made  for  the  ex- 
tension of  one  of  the  electric  roads  to  Rosedale  during  the 
present  season. 

The  Argentine  Water  Works  &  Electric  Light  company 
was  made  defendant  in  a  $5,000  damage  suit  filed  with 
the  clerk  of  the  district  court  this  week.  The  plaintiffs  in 
the  case  are  Mr.  and  Mrs.  Thomas  Beard,  parents  of 
Thomas  Beard,  Jr.,  who  was  killed  March  7th  by  catching 
hold  of  an  electric  light  wire.  Tommy  Beard,  Jr.,  Charles 
Rodenback,  Frank  Lavery  and  James  Fowler,  all  boys 
were  walking  across  the  foot  viaduct  in  Argentine  when 
they  noticed  an  electric  light  wire  strung  along  the  viaduct. 
'*Watch  me  get  a  shock,"  said  young  Beard  to  his  com- 
panions, at  the  same  time  taking  hold  of  the  wire.  He 
never  uttered  another  word,  for  in  less  than  a  second  he 
was  dead.  The  current  burned  his  hands  badly,  but  no 
other  marks  were  found  on  his  body.  In  the  complaint 
the  plaintiffs  allege  that  the  defendant  maintains  the  electric 
wire  too  near  the  balustrade  of  the  viaduct,  and  that  it  was 
not  properly  insulated.  They  claim  that  the  boy  was  sev- 
enteen years  old,  and  capable  of  earning  $50  per  month; 
that  they  are  well  advanced  in  age,  and  are  without  means 
of  support,  except  his  daily  earnings. 

Kansas  City,  Kan., people  are  waiting  to  see  what  action 
will  be  taken  in  regard  to  the  city  owning  its  electric  light 
works.  A  plank  was  inserted  in  each  the  Democratic  and 
Republican  platforms  at  the  recent  city  conventions  favor- 
ing the  city  owning  its  waterworks  and  electric  light 
works.  The  question  was  thoroughly  discussed  during  the 
last  campaign,  and  it  seemed  to  be  the  opinion  of  the 
majority  of  the  taxpayers  that  the  city  should  issue  bonds 
and  purchase  the  electric  light  plant,  or  build  new  works. 
The  city  now  pays  about  $18,000  a  year  for  electric  street 
lights,  and  it  is  estimated  that  in  less  time  than  three  years 
this  amount  will  be  doubled.  There  are  now  about  two 
hundred  arc  lamps,  and  two  hundred  incandescent  lamps, 
for  which  the  city  is  paying  a  rental.  This  number  is  not 
sufficient  to  light  the  city  properly.  It  will  require  at 
least  five  hundred  arc  lamps  to  furnish  enough  light. 

P. 


NEW  INCORPORATIONS. 

Maxstadt  Electric  company,  Chicago,  111.;  capital  stock, 
$100,000;  to  manufacture  electric  fuses  and  other  devices. 

Dundee  Electric  Light  company,  Dundee,  111.;  capital 
stock,  $10,000;  lighting  streets,  business  houses  and 
dwellings. 

Union  Electric  Works,  Chicago,  111  ;  capital  stock  $50,- 
000;  to  manufacture  and  sell  electric  devices  and  mechan- 
isms connected  therewith. 

Union  Power  company,  Portland,  Ore. ;  capital  stock, 
$150  000;  to  furnish  electricity  for  all  purposes  in  Portland, 
East  Portland  and  Albina. 

Illinois  Pulsion  Telephone  company,  Chicago;  capital 
stock,  $5,000;  to  manufacture  or  purchase  telephones,  to 
sell  or  to  use,  and  lease  to  others. 

Colorado  Electric  Light  company,  Colorado,  Tex.;  capi- 
tal stock  $io,ooo;  furnishing  light  to  city  of  Colorado  and 
inhabitants  by  means  of  electricity. 

The  Wisconsin  Gascompany.  Chicago.  111.;  capital  stock, 
$2,000,000;  to  manufacture  gas.  electricity  or  any  other 
product  for  furnishing  light,  heat  and  power. 

Northwest  Electric  Engineering  company,  Portland, 
Ore.;  capital  stock,  $40,000;  to  deal  in  electric  plants  for 
motive  p>ower,  heat  and  light,  also  to  do  a  general  supply 
business. 

The  Put-in-Bay  Water  Works,  Light  &  Railway  com- 
pany, Toledo,  Ohio;  capital  stock,  $150,000;  constructing 
and  operating  an  electrical  and  power  plant,  furnishing 
water  and  light,  operating  an  electric  railroad,  etc. 

Internitional  Electric  Railway  company,  Chicago,  III.; 
capital  stock,  $2,000,000;  to  obtain  and  control  patents  and 
franchises  for  electrical  railways,  manufacture  appliances 
and  plants,  furnish  power  and  light,  build  cars,  etc. 

People's  Electric  Light,  Power,  Heat  and  Street  Rail- 
way company,  Chicago,  III.;  capital  stock,  $3o,ooo;  to  op- 
erate street  railways  by  electricity  in  Cook  and  Du  Page 
counties,  supply  heat,  power  and  light,  and  manufacture 
electrical  appliances. 

Harvey  Electric,  Water  &  Gas  company,  Chicago,  III.; 
capital  stock,  $150,000;  to  build  and  maintain  waterworks 
and  works  for  the  supply  of  heat,  light  and  power  by  the 
use  of  electricity,  gas  or  otherwise  in  Harvey,  Cook  coun- 
ty, and  to  build  and  operate  a  horse  or  dummy  railroad. 


ELECTRIC  LIGHTING. 

An  electric  light  plant  is  to  be  erected  at  Atlalla,  Ala. 

An  electric  light  station  at  Bardstown,  Ky.,  is  talked  of. 

The  project  of  lighting  Antwerp,  Belgium,  by  electricity 
has  been  revived. 

A  stock  company  has  been  formed  at  Ennis,  Tex.,  to  fur- 
nish electric  lights. 

L.    N.  Cox   of  Washington,  D.    C, 'has  contracted    to 
erect  an  electric  light  plant  in  Newnan,  Ga. 


It  is  reported  that  the  South  Pittsburg,  Tenn.,  Electric 
Light  &  Power  company  will  increase  the  capacity  of  its 
plant. 

A  number  of  capitalists  propose  to  expend  $75,00000 
an  electric  light  station  and  other  improvements  at  Mine- 
ola,  Texas. 

The  City  Electric  Light  company,  with  a  capital  of  $50,- 
000,  has  been  formed  to  furnish  light  and  power  in  Charles- 
town,  W.  Va. 

It  is  claimed  that  the  new  electric  light  plant  of  the 
Louisville,  Ky  ,  Gas  company,  now  being  constructed  at 
Fourteenth  and  Magazine  streets  in  that  city,  will  be  the 
largest  south  of  the  Ohio  river. 

The  Reno,  Nev.,  Electric  Light  &  Power  company  has 
decided  to  build  a  suspension  bridge  across  the  Truckee 
river  to  the  site  recently  purchased  by  the  company.  Work 
will  also  be  completed  on  the  new  building  for  the  electric 
light  plant. 

Electric  train  lighting  appears  to  be  regarded  as  success- 
ful on  at  least  one  English  railway.  It  is  reported  that 
Bumsted  &  Chandler  of  Hednesford  have  recently  sup- 
plied a  Chandler  compound  engine  and  dynamo  to  the 
Cape  Railways  for  the  electric  lighting  of  the  trains  on 
those  lines.  This  is  the  third  set  of  engines  and  dynamos 
supplied  to  the  Cape  Railways,  two  sets  having  been  at 
work  for  more  than  a  year.  The  entire  weight  of  engine, 
dynamo  and  fittings,  lamps,  etc.,  for  a  train  of  fourteen 
coaches,  having  one  hundred  lights,  does  not  exceed  1,400 
pounds,  and  the  steam  consumption  is  not  more  than  that 
required  for  a  6  horse  power  engine. 


ELECTRIC  RAILWAYS. 

The  Nashville,  Tenn.,  Electric  Railway  &  Power  com- 
pany contemplates  extending  its  railway. 

An  electric  road  to  connect  the  Grand  Trunk  and  Illinois 
Central  stations  at  Harvey,  III.,  will  be  built. 

The  Transcontinental  Street  Railway  company  of  Port- 
land, Ore.,  will  change  to  the  electric  system. 

The  Pacific  Wheeless  Electric  Railroad  company  has 
begun  work  on  an  electric  road  in  Aberdeen,  Wash. 

At  Victoria,  E.  C,  tlie  Electric  Tramway  company  has 
begun  the  work  of  construction  on  the  new  line  to  Oak 
Bay. 

An  electric  road  two  miles  long  from  Cumberland,  Md., 
to  a  suburban  resort  known  as  the  Seiss  Grove  is  pro- 
jected. 

The  Chattanooga,  Tenn.,  Electrical  Street  Railway 
company  will  issue  $250,000  of  bonds  for  improving  its 
street  railway  system. 

The  Martiosburgh,  W.  Va.,  Street  Railway  company 
has  completed  its  organization.  The  motive  power  will, 
it  is  said,  be  electricity. 

The  South  Covington  &  Cincinnati  Railway  company 
contemplates  extending  its  electrical  railroad  at  an  esti 
mated  cost  of  $150  000. 

The  Hendersonville,  N.  C,  and  Brevard  Railroad,  Tele- 
graph iSc  Telephone  compnny  purposes  to  build  an  electri- 
cal railroad  20  miles  long. 

The  Ontario  legislature  has  granted  a  charter  to  a  com- 
pany to  build  an  electric  railroad  from  Niagara  to  Fort 
Erie,  the  whole  length  of  the  Niagara  river. 

So  large  is  the  volume  of  traffic  between  St.  Paul  and 
Minneapolis,  on  the  new  electric  railway,  that  five  short- 
line  trains  on  the  competing  steam  railway  have  been  dis- 
continued. 

At  Shreveport,  La.,  the  consolidation  of  the  Shreveport 
City  Railroad  company  with  the  Shreveport  Railway,  Land 
&  Improvement  company  is  talked  of.  If  the  deal  is  con- 
summated, electricity  will  probably  be  adopted  for  the 
former  line. 

It  is  said  that  the  Silt  Like  Rapid  Transit  company  has 
2,  longer  stretch  of  straight  track  than  any  other  electric 
road  in  the  country.  The  portion  of  the  line  referred  to  is 
seven  miles  long  an  J  extends  along  Stale  street  in  and  out 
of  Salt  Lake  City. 

In  Oakland,  Cal.,  the  Highland  Park  and  Fruitvale 
Railroad  company  has  been  organized.  It  has  secured  a 
franchise  to  build  an  electric  street  railroad  over  certain 
streets  in  Oakland  and  over  the  Eighth  street  bridge.  The 
capital  stock  is  $500,000. 

The  Thomson-Houston  company  has  just  secured  a 
franchise  for  an  electric  street  railway  at  Cedar  Rapids,  la., 
seven  miles  in  length.  If  the  conditions  are  complied  with 
within  six  months  the  rights  granted  become  exclusive  for 
a  period  of  five  years.  The  Cedar  Rapids  i:  Marion  Street 
Railway  company,  operated  by  horses  in  the  city  of  Cedar 
Rapids,  and  having  a  steam  motor  line  to  Marion,  five 
miles,  were  applicants  for  the  same  charter,  and  expect 
now  to  equip  the  Marion  line  with  an  electric  system  be- 
fore the  close  of  the  present  season. 

ELECTRIC  MINING. 

After  citing  the  case  of  the  recent  explosion  of  fire  damp 
in  the  Lehigh  Valley  Coal  company's  colliery,  near  Tama- 
qua.  Pa.,  the  Black  Diamond  oi  Chicago  takes  occasion 
to  advocate  the  use  of  incandescent  lamps  in  coal  mines, 
wherever  possible. 

The  council  of  the  Federation  Institution  of  Mining 
Engineers  of  England  has  given  notice  that  it  is  desirous 
of  receiving    exhibits  of  miners'  electric  safety  lamps,  to 


be  shown  at  the  annual  meeting  to  be  held  in  London  on 
May  27th  and  28th. 

It  is  reported  that  the  famous  Anaconda  copper  mine 
has  been  sold  to  a  British  syndicate  for  $25,000,000.  The 
correctness  of  the  statement  is  disputed,  however.  It  is 
said  that  the  average  output  of  the  mine  is  2,000  tons  of 
metal  daily  and  that  4,500  men  are  employed. 

The  dynamos  on  the  Sutro  Tunnel  level,  which  furnish 
power  for  the  Nevada  mill  at  Virginia  City,  in  conjunction 
with  the  Pelton  wheel  on  the  surface,  are  now  running, 
and  the  mill  is  being  worked  to  its  full  capacity  on  Gould 
and  Curry  ore.  This  mill  has  a  total  crushing  capacity  of 
250  tons  of  ore  daily. 

O.  B.  Hardy,  owner  of  the  Black  Bear  mine  at  Cceur 
d'Alene,  Idaho,  has  entered  into  a  contract  with  the  Edison 
General  Illuminating  &  Power  company  of  New  York  for 
the  construction  of  ten  electric  drills,  which  will  take  the 
place  of  compressed  air  drills  in  his  mine.  The  amount 
expended  for  this  purpose  will  be  about  $8,000. 

The  electric  plant  which  has  recently  been  installed  at 
the  Nunnery  colliery,  Sheffield,  England,  consists  of  an 
Immisch  dynamo  and  motor,  the  current  being  transmitted 
from  the  former  to  the  latter,  a  distance  of  3,500  yards,  by 
means  of  a  cable.  The  dynamo  is  compound  wound  and 
gives  22  amperes  at  520  volts,  the  speed  being  880  revolu- 
tions. It  is  driven  by  the  fan  engine,  the  speed  being  ob- 
tained by  means  of  a  countershaft  with  pulleys,  driving 
two  leather  link  belts.  The  power  required  to  actuate  the 
dynamo  at  full  load  is  22  horse  power.  The  large  driving 
shaft  is  geared  to  the  engine  by  a  spiral  form  of  friction 
clutch,  and  37  revolutions  per  minute  of  the  engine  give  a 
speed  of  880  revolutions  of  the  dynamo.  There  are  two 
bitumen  insulated  cables  leading  from  the  dynamo  to  the 
motor,  which  is  rated  at  16  horse  power  when  absorbing 
525  volts  and  25  amperes.  The  power  from  the  under- 
ground motor  is  transmitted  by  means  of  a  leather  link 
belt  to  a  countershaft.  The  cables  are  taken  down  the 
shaft  in  pipes,  and  are  fixed  to  the  props  in  the  pit  with 
wooden  clamps.  They  are  quite  slack,  so  as  to  enable 
them  to  gfive  way  in  case  of  a  fall  of  roof. 

The  development  of  coal  mines  west  of  the  Mississippi 
river  during  the  last  ten  years  is  truly  remarkable,  and 
much  more  is  expected  during  the  next  ten  years  owing  to 
the  introduction  of  electrical  machinery.  In  1889  accord- 
ing to  the  census  reports  there  were  16,067,500  tons  as 
against  4,584,324  tons  in  1880.  With  the  increase  in  the 
quantity  of  coal  produced  there  was  a  gradual,  though 
marked,  decrease  in  the  valuation  of  the  product.  For 
instance  the  valuation  at  the  mines  in  1S80  averaged  $1.93 
per  ton  while  in  l88g  it  was  only  $1.52.  With  the  introduc- 
tion of  labor  saving  machinery  the  cost  of  raining  naturally 
decreased  and  the  product  came  within  the  reach  of  many 
more  consumers.  The  quality  of  the  coal  varies  in  the 
states  and  territories  named  in  the  report,  comprising  lig- 
nite, bituminous. and  anthracite,  all  being  suitable  for  steam 
and  heating  purposes,  while  the  product  of  some  of  the 
mines  is  well  adapted  for  gas,  cooking  and  smelting  pur- 
poses. Referring  to  the  coal  deposits  in  Washington  in 
which  so  much  interest  has  been  manifested  during  the 
last  few  years  the  census  commissioners  report;  "The  total 
area  of  the  coal  deposits  of  Washington  has  not  yet  been 
fully  determined,  but  there  is  no  doubt  that  almost  in- 
exhaustible supplies  are  at  hand,  not  only  for  the  future 
demand  of  its  own  population,  but  sufticient  io  furnish  a 
basis  for  profitable  traffic  for  transportation  to  the  entire 
Pacific  coast." 


ELECTRIC  MOTOR. 

According  to  the  Rfvm  Univcrsclle  dcs  Mines,  experi- 
ments have  demonstrated  the  coirectness  of  the  following 
figures  showing  thecost  of  power  transmission:  "i.  Com- 
parative cost  on  ten  effective  horse  power  transmitted  1.093 
yards:  by  cables,  1.77;  by  electricity,  2.21;  by  hydraulics, 
2.90;  by  compressed  air,  2.98,  2.  Comparative  cost  on 
fifty  horse  power,  transmitted  1,093  yards:  by  cables,  1.35; 
by  hydraulics,  1.87;  by  electricity,  2.07;  by  compressed 
air,  2.29  3.  Comparative  cost  on  ten  horse  power,  trans- 
mitted 5,465  yards:  by  electricity,  2.64;  by  compressed  air, 
4.66;  by  cables,  4.69;  by  hydraulics,  5.29.  4.  Compara- 
tive cost  on  fifty  horse  power,  transmitted  5.465  yards:  by 
electricit)',  2.37;  by  cables,  2.65;  by  compressed  air,  2.99; 
by  hydraulics,  3.02.  Steam  was  the  prime  motive  power 
used  in  each  of  the  above  instances,  and  it  appears  that  for 
long  distances  electricity  takes  the  lead  in  economy  over 
all  other  systems.  It  has  also  a  great  advantage  in  the 
facility  with  which  the  power  may  be  subdivided." 


TELEGRAPH. 


It  is  said  that  the  most  valuable  factor  in  carrying  on 
the  immense  volume  of  telegraphic  business  between  New 
York  and  Chicago,  during  the  breaking  of  wires  by  a 
recent  storm  of  was  the  Wheatstone  instrument. 
During  one  of  the  most  trying  days,  the  longest  time  during 
which  there  were  open  wires  between  New  York  and  Chi- 
cago was  about  one  hour,  and  the  Wheatstone  transmitted 
30,000  words  in  that  brief  space  of  time,  thus  doing  the 
work  of  ten  expert  senders.  Had  it  not  been  for  this,  there 
would  have  been  a  great  load  of  delayed  business  that  day. 


TELEPHONE. 


Senator  McCormick's  bill  regulating  telephone  rentals 
has  been  favorably  reported  by  the  committee  on  state 
aflairs  of  the  Michigan  legislature.  The  provisions  of  the 
bill  are  somewhat  peculiar.  It  provides  for  a  rental  of 
$2.50  per  month  for  each  instrument  located  within  one 
mile  of  the  central  office  and  twenty  five  cents  for  each 
additional  mile.  Should  these  provisions  be  unsatisfaclory 
to  the  company,  the  bill  authorizes  the  collection  in  advance 
of    an    annual    rental  of  $12,  and  in  addition  thereto   a 
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monthly  rental  based  on  the  number  of  calls.  If  the  calls 
do  not  exceed  thirty  per  month  the  subscriber  may  be 
charged  five  cents  per  call;  if  they  number  more  than  thirty 
but  less  than  100,  two  cents  each  may  be  charged;  if  over 
100,  one  cent.  The  bill  requires  the  company  to  adopt  one 
of  these  plans  and.  after  notifying  the  secretary  of  state  of 
its  decision,  to  treat  all  subscribers  in  the  state  alike.  The 
rate  for  state-line  service  is  fixed  at  fifteen  cents  per 
message. 


MISCELLANEOUS. 


At  Covington,  Ky.,  the  Creaghead  Engineering  com- 
pany has  been  incorporated  with  a  capital  of  $25,000  to 
manufacture  various  electrical  and  mechanical  appliances. 

The  Electrical  Development  company  of  San  Francisco 
has  applied  to  Judge  Wallace  of  that  city  for  a  writ  of  dis- 
solution. The  hearing  on  the  application  has  been  set 
down  for  May  25th. 

In  the  United  States  Circuit  Court  in  Philadelphia  a 
decree  was  recently  entered  for  the  complainants  in  the 
suit  of  the  Electric  Gas  Lighting  company  and  Abraham 
L.  Bogart  against  Horace  A.  Pinkham,  enjoining  the  de- 
fendant perpetually  from  infringing  on  the  complainants' 
patented  improvement  for  lighting  gas  by  electricity.  The 
case  was  referred  to  a  master  to  assess  the  damages  sustained. 

Experiments  were  recently  made  at  Havre,  France,  with 
the  Sims-Edison  electric  torpedo.  Many  naval  experts 
witnessed  the  trials,  which  were  carried  out  most  success- 
fully. The  exhibition  consisted  of  sending  out  torpedoes 
to  sea  propelled  by  electricity  supplied  by  a  stationary  plant 
on  the  shore.  The  torpedoes  were  steered  easily  and 
driven  at  a  high  speed.  The  experiments  were  under  the 
direction  of  Edwin  M.  Fox  of  New  York. 


TRADE    NEWS. 

The  Ball  Engine  company  is  now  represented  in  New 
York  by  E.  P.  Copeland  &  Co.,  106  Liberty  street.  It 
is  erecting  a  large  addition  to  its  works,  which  will  be 
equipped  with  special  tools 

The  Interior  Conduit  and  Insulation  company  has  re 
moved  its  western  office  from  1105  Owings  building  to 
435  The  Rookery.  H.  M.  Underwood  continues  as  gen- 
eral western  agent  for  this  company. 

Alexander,  Barney  &  Chapin,  20  Cortlandt  street,  New 
York,  announce  the  production  of  a  new  fibrous  dry  bat- 
tery, said  to  be  "a  radical  departure  in  its  construction, 
from  other  forms  of  dry  batteries  now  in  use." 

\V.  Hackenthal  has  discontinued  his  branch  house  in 
New  York  which  was  established  to  introduce  the  Aron 
Electricity  Counter  to  the  American  trade.  The  business 
of  the  concern  will  hereafter  be  transacted  directly  through 
the  home  office  in  Berlin,  Germany. 

That  the  perforated  leather  belting  manufactured  by 
Charles  A.  Schieren  &  Co.  of  New  York,  is  appreciated  is 
shown  by  a  letter  recently  received  by  that  firm  from  the 
Home  Electric  company  of  Seattle,  Wash.  The  Seattle 
company  has  two  of  the  belts.  It  says  of  them  that  "they 
run  beautifully,  and  are  very  satisfactory." 

The  Central  Electric  company,  Chicago,  is  receiving 
manv  congratulations  upon  its  handsome  new  catalogue. 
In  acknowledging  the  receipt  of  one  of  these  valuable  doc 
uments  the  Watedoo,  la..  Electric  company  writes:  "It 
is  without  doubt  the  finest  and  fullest  catalogue  sent 
out  by  any  firm  in  the  United  States,  if  not  in  the  whole 
world." 

The  Knapp  Electrical  Works  announce  that  they  have 
secured  the  general  Western  agency  of  the  Safety  Insulated 
Wire  &  Cable  company's  products.  For  the  future  this 
will  be  one  of  the  most  important  lines  handled  by  the 
Knapp  Electrical  Works,  and  their  wires,  which  have  a 
high  standing  before  the  trade,  will  be  more  energetically 
pushed  than  ever.  The  Safety  company  is  to  be  congratu- 
lated on  the  outlet  which  it  has  secured  for  its  goods  in 
the  West. 

The  Okonite  base  ball  club,  which  consists  of  the  em- 
ployes of  the  Central  Electric  company,  is  getting  in  trim 
for  the  summer's  campaign.  It  has  already  secured  a  dia- 
mond in  Jackson  park,  near  the  World's  Fair  grounds,  for 
Saturday  afternoons  in  July  and  August,  and  will  then  be 
ready  to  meet  old  or  new  adversaries.  This  club  distin 
guished  itself  in  the  memorable  contest  with  the  Kerite 
club,  and  some  brilliant  work  by  it  may  be  expected  this 
summer. 

The  Washburn  &  Moen  Manufacturing  company  of 
Worcester  is  to  have  in  its  wire  factory  in  Chicago  one  room 
which  will  contain  two  lines  of  the  Evans  friction  cone  pul- 
leys of  75  horse  power  each.  Each  line  will  contain  twelve 
sets  of  6  horse  power  cones,  with  the  driving  cones  coupled 
together,  making  two  continuous  lines  of  75  horse  power 
each.  Each  set  of  cone  pulleys  gives  a  variation  of  from 
one  to  nine.  The  speed  can  be  changed  or  any  cone  can 
be  stopped  while  the  main  line  is  running. 

The  Northwestern  Electrical  Specialty  company,  Chi- 
cago, of  which  Geo.  L.  Kirkham  is  manager,  is  pushing  the 
sale  of  the  Economic  Incandescent  Lamp,  and  is  meeting 
with  marked  success,  orders  having  been  received  during 
the  last  week  from  several  prominent  local  users,  and  from 
several  of  the  leading  cities  in  the  West,  extending  from 
Detroit  to  San  Francisco.  Some  strong  claims  are  made 
for  this  lamp,  and  the  reception  it  is  meeting  with  would 
seem  to  indicate  that  they  are  well  sustained.  Mr.  Kirk- 
ham is  carrying  a  large  supply  of  lamps. 

The  New  York  Insulated  Wire  company  has  decided  to 
open  a  store  in  Chicago.  Quarters  will  be  secured  in  the 
business  center,  on  the  ground  floor,  and  a  large  stock  of 
the  company's  well-known  wires  and  cables  will  be  carried. 


G.  H.  Meeker  will  be  the  manager  of  the  Chicago  store.  He 
is  well-known  to  the  trade,  and  is  expected  to  arrive  in 
town  in  a  few  days.  In  the  meantime  J.  W.  Godfrey,  the 
general  manager  of  the  company,  is  in  Chicago  making  all 
the  necessary  arrangements,  and  looking  out  for  the  in- 
terests of  the  company  generally. 

The  Electrical  Engineering  company  is  the  name  of  a 
new  candidate  for  favor  in  the  electrical  world, and  one  that 
judging  from  the  reputation  of  the  individuals  whose 
names  are  associated  together  as  members  of  the  organi- 
zation, ought  to  speedily  win  fame  and  fortune.  E.  M. 
Izard,  formerly  of  Leonard  &  Izard,  is  the  senior  member 
of  the  present  firm.  Associated  with  Mr.  Izard  is  R. 
H.  Pierce,  who  was  for  some  years  with  the  old  Western 
Edison  company  as  inspector,  and.  later  with  the  Edison 
General  company  as  State  agent  for  Wisconsin,  and  R.  H. 
Richardson,  who  held  for  six  years  a  prominent  position 
in  the  lighting  department  of  the  Western  Electric  com- 
pany. The  new  company  has  secured  the  general  Western 
agency  for  the  Clark  wire,  and  an  agency  for  the  Standard 
dynamo  and  the  Perret  motors  and  dynamos.  With  the 
experience  had  by  the  individual  members  of  the  company 
in  the  different  lines  of  electrical  work,  their  announcement 
that  advice  on  electrical  and  mechanical  subjects  will  be 
made  a  specialty  ought  to  attract  attention,  and  bring  to 
them  a  successful  business  from  the  beginning. 


BUSINESS. 


The  Chicago  Motor  company  has  removed  from  169  E. 
Adams  street  to  the  new  Springer  building  on  South  Canal 

street. 

The  Chicago  Wood  Mat  company  has  just  received  an 
order  from  the  Northern  Car  company  of  Minneapolis,  for 
a  sufficient  quantity  of  wood  matting  to  finish  forty  cars. 

The  Central  Electric  company  reports  large  sales  of  the 
Packard  incandescent  lamp.  It  is  said  that  the  lamp  is 
well  received  and  is  considered  one  of  the  best  incandescent 
lamps  made. 

Louis  Walsh,  formerly  with  the  Crosby  Electric  com- 
pany, has  been  placed  in  charge  of  the  open  and  closed 
circuit  battery  department  of  Alexander,  Barney  &  Chapin 
of  New  York. 

The  Interior  Conduit  Sz  Insulation  company  of  New 
York  has  acquired  the  entire  property,  patents  and  good 
will  of  the  Bergmann  Manufacturing  company  and  will 
henceforth  make  it  a  branch  of  its  regular  business. 

Freeman,  Coleman  &  Co.,  53  and  55  South  Jefferson 
street,  Chicago,  have  designed  and  are  manufacturing  a 
novelty  in  the  way  of  a  business  card  engraved  on  a  thin 
sheet  of  aluminum.  The  cards  are  gotten  up  in  script  or 
Roman  letters  to  suit  the  fancy  of  the  purchaser. 

It  is  announced  that  the  firm  of  Shurtz,  Tobin  &  Can- 
non of  Portland,  Ore.,  has  been  merged  into  the  North- 
west Electric  Engineering  company.  The  new  company 
represents  the  Fort  Wayne  Electric  company,  the  Eddy 
Electric  Manufacturing  company,  the  Ball  &  Wood  com- 
pany, the  Partrick  &  Carter  company  and  the  Jewell 
Belting  company. 

Messrs  Wilson,  Rebenstock  &  Co  who  were  formerly 
engaged  in  electrical  repair  work  and  manufacturing  at 
174  Clark  street,  Chicago,  have  changed  the  style  of  their 
business  house  to  the  Union  Electric  Works,  and  have 
removed  to  room  506  Springer  block,  where  they  have 
fitted  up  a  commodious  factory.  A  number  of  new  men 
are  interested  in  the  present  organization  which  has  been 
incorporated  with  a  capital  of  $50,000.  Mr.  Wilson  and 
Mr.  Rebenstock  are  both  experienced  electricians  and 
have  each  patented  some  very  interesting  electrical  inven- 
tions, and  under  their  management  the  new  company  will 
undoubtedly  meet  with  success. 


ELECTRICAL    PATENTS. 

Issued  Afril  2^,  1891. 

451,037.  Device  for  Regulating  the  Quality  of  Car- 
bureted Vapor  or  Gas.  Edward  J.  Frost,  Philadel- 
phia, Pa. 

451,101.  Electric  Arc  Lamp.  Charles  G.  Young,  New 
York,  N  Y. 

451,108.  Adjustable  Rest  for  Holding  Electric  Lamps 
Suspended.  Cyrus  A.  Danals  and  William  O.  Perry, 
Zanesville,  Ohio. 

451,121.  Electro- Mechanical  Gong  Striking  Machine. 
Thomas  F.  Gaynor,  Louisville,  Ky. 

451,125.  Electric  Meter.  Frank  K.  Irving,  New  York, 
N.  Y. 

451,142  Electric  Battery.  Jean  T.  Van  Gestel,  New  York, 
N.  Y. 

The  invention  consists  of  the  combination  in  a  bat- 
tery and  with  the  positive  or  carbon  electrode  thereof, 
of  a  layer  or  coating  of  binoxide  of  manganese  applied 
to  the  face  of  the  electrode  remote  from  the  negative 
electrode. 

451,143.  Telephone  Call  Box,  Frank  Villiers-Stead  and 
Elward  R.  Hedgman,  London,  England, 

451,149.  Hanger  for  Electric  Lamps.  Peter  S.  Bates, 
York,  Pa. 

451.154.  Electric  Railway.  Rudolph  M.  Hunter,  Phila- 
delphia, Pa. 

451.155.  Electrically  Propelled  Car.  Rudolph  M.  Hun- 
ter, Philadelphia,  Pa. 

451,157.     Electric  Signal    for   Railways.     Uriah  S.Jack- 
son, Ossipec,  N.  IL 
451,177.     Brush   Holder    for   Dynamos.     William  Le  R. 
Emmet,  ICast  Kockaway,  N.  Y. 
We  give  the  fourth  claim; 

"In  an  organized  brush  holder,  the  combination  of 
a  frame,  a  pressure  lever  pivoted  to  said  frame,  means 


for  imparting  pressure  to  said  lever,  a  spring-comb 
secured  to  said  lever,  a  carbon  brush,  means  for  loosely 
attaching  said  carbon  brush  to  said  spring-comb,  and 
a  catch  for  holding  back  said  brush  and  said  comb 
from  the  commutator." 

451.189.  Electric  Arc  Lamp.  John  H.  R.  Ward,  New 
York,  N.  Y. 

451.190.  Electric  Switch.  Leroy  S.  White,  Waterbury, 
Conn. 

451,202.  Suspending  Device  for  Electric  Lamps.  David 
P.  Thomson,  Lynn,  Mass. 

451,208.  Portable  Magnetic  Riffle.  William  C.Edwards, 
Holyoke,  Mass. 

The  invention  relates  to  magnetic  riffles  for  separat- 
ing metallic  particles  from  paper  pulp,  the  object  be- 
ing to  furnish  a  portable  apparatus  in  which  the  mag- 
netism is  furnished  by  permanent  magnets  arranged 
and  combined  for  effective  action,  and  protected  from 
contact  with  the  pulp. 

451,211.     Trolley.     Roderick  Macrae,  Baltimore,  Md. 

The  invention  consists  of  a  frame  and  alternately 
arranged  pulleys  carried  by  pivoted  vertical  pintles. 

451,212  Starting  Device  for  Electric  Motors.  Edward 
P.  Sharp,  Boston,  Mass. 

The  object  of  this  invention  is  to  control  and  safely 
graduate  the  amount  of  the  electrical  current  passing 
to  the  motor. 

451,226.  Electric  Indicator.  John  L.  Ricketts,  Phila- 
delphia, Pa. 

451.239.  System  for  Electrically  Supplying  Hot  Water 
for  Consumption  and  Heating  Purposes.  Mark  W. 
Dewey,  Syracuse,  N.  Y. 

451.240.  Method  of  and  Apparatus  for  Electrically  Sup- 
plying Hot  Water  for  Consumption  and  Heating  Pur- 
poses.    Mark  W.  Dewey,  Syracuse,  N.  Y. 

451,242,  Armature  for  Electric  Motors  and  Generators. 
Perrin  Grant,  Baltimore,  Md. 

The  compound  armature  core  is  formed  of  a  num- 
ber of  sections  fitting  around  the  shaft  and  having  air 
spaces  between  their  adjacent  edges. 

451,248.  Advertising  Clock.  Frederick  Redman,  Lon- 
don, England. 

451,250.  Electric  Arc  Lamp.  Addison  G.  Waterhouse, 
Hartford,  Conn. 

The  first  claim  is  given: 

"In  an  electric  arc  lamp,  the  combination,  with  the 
carbon  rod,  of  a  feeding  mechanism  which  will  reg- 
ulate the  arc,  a  retarding  mechanism  provided  with  a 
clutch  to  engage  the  carbon  rod  and  to  travel  down- 
ward with  the  rod,  and  a  tripping  mechanism  carried 
by  the  retarding  mechanism  for  controlling  the  posi- 
tion of  the  clutch." 

451.267.  Electric  Switch.  Horace  T.  Clark,  Bridgeport, 
Conn. 

451.268.  Electric  Sivitch  Horace  T.Clark,  Bridgeport, 
Conn. 

45 1 ,282.     Advertising   Bulletin   and   Train    Annunciator. 

Spencer  H.  St  John  and  Franklin  A.  Jennings,  Cni- 

cago,  111. 
45't300-     Insulating  Swing  Joint.     Henry  P.  Drew,  New 

York,  N.  Y. 

451.308.  Solenoid  and  Spool  Magnet  Harvey  S.  Park, 
Chicago,  III. 

451.309.  Electric  Arc  Lamp.  Rupert  Schefbauer,  Pater- 
son,  N.  J. 

451,312.       Regulator    for    Dynamo    Electric    Machines. 
Friedrich  Tischendoerfer.  Brooklyn,  N.  Y. 
Claim  six  reads  as  follows: 

"A  dynamo  electric  machine  having  auxiliary  field- 
magnet  coils  provided  with  independent  sections,  in 
combination  with  an  automatic  electro  magnetic 
regulator  adapted  to  vary  the  magnetic  effect  of  the 
machine  by  varying  the  number  of  sections  in  cir- 
cuit." 

451,320      Electric    Motor.     Rudolph    Eickemeyer,    Yon- 
kers,  N.  Y. 
Claim  two  follows; 

"In  a  reciprocating  electric  motor,  the  combination, 
of  an  electro  magnet  embodying  a  central  core  and  an 
inclosing  magnetic  shell,  affording  an  annular  magnetic 
field  space  and  a  longitudinally  reciprocating  armature 
helix  or  solenoid  provided  with  suitable  guide  bearings  " 

451,326.  Tension  and  Cut-Out  Device  for  Electric  Rail- 
ways.    Byron  Jennings,  San  Jose,  Cal. 

451  345.  Method  of  Electric  Welding.  Elihu  Thomson, 
Swampscott,  Mass. 

The  invention  consists  in  first  heating  the  part  of 
the  metal  to  be  operated  upon  to  the  proper  working 
temperature  by  passing  an  electric  current  through 
such  part,  then  breaking  the  electric  circuit,  and  after 
the  removal  of  the  current  subjecting  such  part  to  the 
action  of  rolls,  hammers,  dies  or  other  devices. 

451,364.  Electric  Connection.  Horatio  T.  Brewer,  New 
York,  N.  Y. 

45'. 369.  Magnetic  Ore  Separator.  John  P.  Conkling, 
New  York,  N.  Y. 

451,370.  Magnetic  Ore  Separator.  John  P.  Conkling, 
Glens  Falls,  N,  Y. 

451.377-  Safety  Connection  for  Electric  Conductors. 
Robert  H.  Gould,  Berlin,  Germany. 

45ii379'     Insulator.     Robert  D.   Haines,  Corning,  N.  Y 

451.397'  Electric  Switch.  Henry  A.  Chase,  Stoneham, 
Mass. 

451,402.  Electric  Railway.  Rudolph  M.  Hunter,  Phila- 
delphia, Pa. 

451.407.     Method  of   Making   Electrodes   for  Secondary 
Batteries.     Henry  H.  Lloyd,  Camden,  N.  J. 
51,414.     Polarized  Bell.     Albert  Storer,  Boston,  Mass. 
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W.  H.  SiWYEK,  Bco'y  and  ElecWdaa.' 


AMERIOAU  ELECTRICAL  WOUKS, 

PROVIDENCE.  R.  I. 

Manufacturers  of  Pat«it  Finisbed 

ELECTRIC   LIGHT  WIftE, 

AfagDet  Wire,  OfGce  and  Annunciator  Wire,  Rubber  Covfired 

Wire,  Lead  Encased  Wire,  Telephone  and  ' 

Incandescent  Cords. 

FARADAY  CABLES. 

New  York  Office,  10  Cortlandt  Street. 
Insulation  Guaranteed  Wherever  Used,  Aerial,  Underground  or  Submarine. 


In  aletlerfromthe  Inspector  or  the  Boston  Fire  Underwriters' tTnion,  under  date  of  Marcti29, 
1886,  he  says;    "A  Thoroughly  Reliable  and  Desirable  Wire  in  Every  Respect." 

The  rabber  need  In  insulating  oor  wires  and  cables  is  specially  chemically  prepared,  and  is  guar- 
enteed  to  be  waterproof,  and  will  not  deteriorate,  oxidize  or  cracl(,  and  w  11  remain  flexible  in  estreme 
cold  weather  and  not  affected  by  heat.  The  Insalatlon  ie  protected  from  mechanical  In jnry  by  one  or 
more  braids  and  thewhole  slicked  wtfch  Clark's  Patent  Compound,  which  la  water,  oi'.  acid  und  to  a 
yery  great  ex'ent,  fire-proof  Our  insulation  will  prove  durable  when  all  others  fail.  We  are  prepared 
to  furnish  Single  Wires  of  all  gauges  and  diameter  of  inanlation  for  Telegraph,  Telephone  and 
3Iectric  Lights  from  stock.    Cables  made  to  order. 

EASTERN  ELECTRIC  CABLE  COMPANY, 

61  and  63  Hampstaire  Street,  Boston,  niass. 

BENRY  A.  CLARK,  Geperal  Managgr. HERBERT  H.  EUSTIS,  Electrician. 


ALL  SIZES 

AND 
QUALITIES 


MICA 

For  Electrical  Pnrposes. 

EUGENE  MUNSELL& CO,, 

218  Water  St..  Wew  York. 


Turner  Brass  Works 

■t  IrASALLt  AVE 
CHICA&O. 


EbmiFiic^ 
SpecFaTties 


# 


.^ 


The  Electrical 
Construction  Co. 


C.  A.  HARTER,  Manager. 


Telephone,  1718. 


JAMES  LEFFEL  WATER  WHEELS 

BUILT     BV    THE 

JAMES  LEFFEL  ^  CO. 


UPRIGHT   AND   HORIZONTAL, 

roR 

Electric,  Mining  and  Manufacturing 

Easy  working  gates.  HIkIi  percentage  and  even 
speed  at  full  and  part  capa>ity.  E'jvially  adapted  to 
\\\\ih   ami   li)w  Lc'iidH,     Larnu  nmnbt-r  of  aizc-a  and 

Htyl(;H.     Hfiid  for  dt-acriptivo  pamphlut  to    ^ 

THE  JAMES  LEFFEL  &  CO. 


SPRINGFIELD, 
OHIO. 


OR  110   LIBERTY   ST.. 
NEW   YORK  CITY 


THIS  CR0GKI:R-17VHEBI.ER 

PERFECTED  MOTORS, 

^Vrj- mIow  Hpcetl.  full  power,  perrcc*  rrtfii- 
Inlinn.  r«rc«Ml  flvldM  U't  into  hase.  Heir-oiliiit; 
hcnriiiCH.  HClf-ecntorinc  lirarinsH.  all  hizcm. 
Iiotli  arc  an<l  incaudcsccnt,  for  all  po\v<*r 
parpoHeH.  

AcknowlcilKett  hy  tlniLcadlnKMannfftCturltiKCompaiilrs  to  be 

THE  MOST  PERFECT  MOTOR  MADE. 

Estimates  and  Plans  Furnished  for  Electric  Power  Equipment. 
Correspondence  Invited, 

430-432  WEST  14TH  ST.,  NEW  YORK. 

"MAGNETIC  VANE" 

AMMETERS  AND  VOLTMETERS 

ARK  TIIK  BK8T  INSTRUMENTS  FOR 

Central  Stations,     Isolated  Plants, 
%  Marine  Installations,     Electric  Railways. 

CorreHpondence  NollcUed. 
Hend  Tor  lllantrated   €lronlar  ^^•T. 

QUEEN  &  CO.,  PHILADELPHIA. 


GEORGE  CUTTER, 

ELECTRIC   SPECIALTIES, 


333  The  Rookery, 


CHICAGO. 


EijeriiCfil  SupfirinteMfiit 

of  Arc  Lighting    UndergrouDd    Sys'em. 
open  for  engagement  after  May  lOih. 
Address:        "SUPERINTENDENT," 

Care  of  Western  Electrician. 


WANTED. 

A  well  known  electrical  engineer  of 
seven  years'  experience  seeks  re-engage- 
m?nt  as  superintendent  or  electrician  of  an 
arc  and  incandescent  station  operating  any 
of  the  principal  syfitems.  Best  of  refer- 
ences.   Address  F.  L.  C, 

care  Western  Electrician. 


FOR   SALE. 

SECOND-HAND  MACHINERY. 

Two  50  light  United  States  Arc  Dynamos,  with 
sliding  base  frame  and  automatic  regnlator,  100 
new  BtfleDoples,  United  States  arc  lamps,  with 
hanger  boards.  One  20-light  United  States  Arc 
Dynamo,  with  sliding  base  frame,  antomatic  regu- 
lator, 20  Duplex  Umpa,  wilh  banger  boards.  One 
Conilnental  G5-ligtit,  compound  wound,  Incandee- 
cpnt  Dynamo,  base  frame  and  rbeoetat.  Two 
"Edison"  45  light,  shunt  woand  Dynamos,  base 
frame,  rheostat,  ampere  meter  and  extra  armature, 
F.  P.  I^KTTIiE  &  CO., 
141  E.  t^eneca  St.*  BnlTalo,  N.  IT. 


FOR  SALE. 


STREETCARS. 

ONE  HONORED  12-FOOT  CARS, 

Built  by  the  John  Stephfuson  Co.  and 
Jones,  one-end  type,  wilh  fare  Box,  ia 
good  order;    gauge,  4  ft.  87^  in. 

Six  Hundred  Tons  38-lb.   Tram   Steel 
Rails  and  One  Hundred  30  ft.  Steel  Poles. 

ROCHESTER  RAILWAY  CO., 

BO.CHESTER,  N.  T. 


Electrical  Wood. 


p 

Telrsraph  )  n 

Telephone         \       CROSS    L    ARMS 
Eleclric  Lleht  t  E 

S 
OCTACONAL    PINE    AND   STEEL  POLES. 

C.  H.  HOLMES,  ''°°'"'"'"=°g\'.'?i1fs;iy,o. 


ELEGTRIG 


OUTFIT. 


MASON'S  FAMOUS  BATTERIES. 

MEDAL  AWARDED,  American  Institute  Exhibition,  1891. 
SEND  FOR  ILLUSTRATED  CATALOGUE  B. 


JAMES  H.  MASON 


118  &   120 

)   Park  Ave., 


Brooklyn,  N.Y, 


STEAM  PLANTS 

IK8TAL.1,EI>  BV 

ITIT.  B.  PXSARSON  i£  CO., 

IHnCHAKICAI,  KMeiNBEBM  ASin  CONTKA0TOR8. 


403  HOME  INSURANCE  BUILDINC, 

ELECTRIC 
LIGHT 


CHICAGO. 


SUPPLIES. 


The  Empire  City  Electric  Co., 

15  and  17  DEY  ST.,  NEW  YORK. 


WESTERN    ELECTRICIAN. 
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Established  en  1861. 

E.  BT^GGOT, 

WHOLESALE  AND  RETAIL  DEALER  IN 

ELECTROLIERS, 

COMBINATION 

GAS  AHD  ILSCTHIC 

FIXTURES. 

ELECTRIC  AND  GAS  GLOBES, 
SHADES,  Etc.,  Etc., 

171  E.  ADAMS  STREET, 
CHICAGO. 

BRANCH   STORK 

2134  Michigan  Avenue. 


EDISON  LAMPS  REDUCED  TO  44  GTS. 

16  CANDLE  POWER  LAMPS. 

Lots  of  25  to  150  44  cents  each. 

Lots  of  150  to  500 42  cents  each. 

Lots  of  500 40  cents  each. 

Other  sizes  In  proportion.     All  sizes  in  stoct,  with  bases 

to  fit  any  make  of  lamps  or  sockets.  -    ■ 

FuU  Idne  OKONITE  WIRES  in  Stock.    Safest  and  best  wire  made. 
Full  Idne  of  Edison  Sockets  and  Appliances, 

STANDARD  ELECTRICAL  WORKS,  ""2"'' 


INTRODHCIXG  ENTIREIT  NEW  PRmCIPLES. 


THE  OLD  STYLE. 


THEACME  LINK  BELT 


IS  MADE  ONLY  BY  THE 

Page  Belting  Company,  Concord,  N.  H, 

Branches  :  Boston,  New  York,  Chicago,  San 
Francisco.  Also,  manufactm-ers  of  all  tlie 
staple  grades  of  Leather  Belting  and  Lacing. 
Send  for  Illustrated  Catalogue— a.  valuable 
treatise  on  Itelting,  Free. 


TRIPOD  BOILER 


Tliree 
Points    of 
Superiority 
GuaraDteed: 


Safety, 
Economy, 
Low  First  Cost 


Repented  teats  prove  that  it  is 
abHoIiilely  Non-Kxplosive  and 
the  most  Durable  ever  made. 

Strong testiroonlalB from  hun- 
dred s  of  users,  in  all  parts  of  the 
country. 

Sizes  10  to  1.000  H.  P. 
For  full  information  address, 

IHAZELTONTRIPOD  BOILER  CO. 

809  Monon  Block.,  CHICAGO,  ILL 


ELECTRIC         ^'^^-  Mclaughlin. 

RAII  WAY  -^^^^^^s'  Experience. 
I  IPUT  A  Pioneer  in  the Basineas. 


POWER. 


Repairs  and  Parts  for  all 
Systems. 


4S.  50  and  SS  ATOBTH  CI^INTON  ST., 

CHICAGO.  ILL. 


J.    M.    LENNON, 

Consiltins  Electrical  ^Meclanical 

22  Loan  &  Trust  Building, 
MINNEAPOLIS,     -    -     MINN. 

Telegraphic  and  Cable  Addiess:  |  ^""SSpoLie. 


Do  you  know  where  tte  maiority  of  the  proflts 
of  Alternating  Plants  goeto'/  No!  Why,  into 
yoar  Transformers,  of  course!  Now,  if  yoa  would 
use  the  Hedcehog  Transformere  you  would  find 
that  your  pr.'ifits  were  doubled  In  no  time.  They 
are  of  the  highest  etliciency  and  of  thf  lowest 

firlce.  What  more  can  you  possibly  want?  Made 
n  Bl/-es  from  50  to  25,000  watts  capacity,  and  from 
§16  to  SlOO  in  price.  Anothor  cause  of  lose  is 
your  low  efficiency  lumps.  Write  me  for  statis- 
tics and  prices  upon  the  beat  lamps  in  the  world 
for  all  purposes  and  at  all  prices. 


Stilwell's  Patent  Live  Steam-Feed  Water  Purifier. 


Removes  all  Impurities. 

Entirely   prevents   SCALE    in   Steam 
Boilers.    Catalogue  on  application. 

SmWELL&BIERGBMFG.CO., 

DAYTON,  OHIO. 


A<J      ♦" 


s** 


ci-' i^  WE    ARE    FITTED   WITH 

s^'^JOV.       reliable  Machinery  and  Tools, 

^.^^^^flnd  Employ  RELIABLE  Worlcmen. 

^^OJ/^U  Kinds  of  Electrical  Apparatus  to  Order. 

^/  CHICAGO  ELECTRIC  MFG.  CO. 


FOR  THE 

WESTERN  ELECTRICIAN. 


PLAYING  CARDS. 

You  can  obtain  a  pack  of  best 
quality  playing  cards  by  sending 
fifteen  cents  in  postage  to  P.  S. 
EusTis,  Gen'l  Pass.  Agent  C,  B.  & 
Q.  R.  R.,  Chicago,  111. 


FREEMAN£OLENIAN&CO.. 

Aluminum  Signs,  Office  Fixtures,  Business  Cards, 

Etc.  Novelties  and  Specialties  in  Aluminum 

to  Order.  Correspondence  Solicited. 

53  &  55  S.  Jeffsraon  St.,     -     CHICAGO. 


J.C.TEMPLE. 

(Formerly  of  STOUT,  MILLS  &  TBMPLB), 
DAYTOSI.  OHIO, 

HyMcaMMeclianicalEipeer 

Improvement  of  Water  Powers,  Arrangement 
of  Power  Plants,  Shafting,  etc,  for  Electric  Power 
and  Light.    CONSTRUCTION  SUPERINTENDED. 


HENRY  HUTTON, 

Comalfing  mi  Contrjcting  Elictrical  Engineer. 

COMPLETE  ELECTRIC  LIGHT 

ANO  POWEB  PliAISTS. 

MINLNG  AND   SPECIAL  MACHIHERT. 
MANUPACTUREES'  AGENT. 


H.H.HIPWELLMFG.CO., 

Formerly  of  Allegrheny,  Fa., 

Manufacturers  of 

Electric  Specialties  of  Every  Variety. 

TOOLS,  DIES,  ETC., 
IjOiis  Island  City,    Keir  York. 


^■oii   s.fi.x.x:. 


DYNAMO. 

Almost  new.    Will  sell  with  or  without 
lamps.     Price  low. 

Hiram  M.  Howard  &  Co.,  -    Cincinnati,  Ohio. 


YoD  Will  Oblige 


Both  Advertiser  and  Publisher 
by  mentioning  the  WESTERN 
ELECTRICIAN  when  writing 
to  advertisers. 


THE  ELEKTRON  MFG.  CO., 

79  and  81   Washington  Street,  Brooklyn,  N.  Y. 


-MANUFACTURERS  OF- 


Perret  Electric  MotorsiDynamos 

I^AMINATUD  FIEI.D  MAGNETS,  HIGH  EFFICIENCY, 

l^OVf  SPEED,  FULIi  PQ-WER. 


Motors  of  any  size  for  any  purpose.  Factories  equipped  throuqhout  tvith  Electric  Powe% 

Isolated   Plants  for  Incandescent   Electric  Lighting. 


s  Hsiiiiiisra-  j^arsusTTa: 

CHICAGO.  ILL..  Ihe  Electrical  Enginooring  Co.,  320  Dearborn  St.  WASHINGTON,  D.  C,  J.  U.  Burhett  &  Co.,  1409  N.  Y.  Ave. 

BALTIMORE,  IWD..  Huntington.  How  &  Pitcher,  306  West  Fayette  St.  ST.  PAUL,  MINN.,  F.  J.  Ronz,  327  Minnesota  St. 

Perret  son.  P.  Motor,  Speed  sso,  Weigh  1 1, 300  lbs.      PHILADELPHIA,  PA.,  Pennsylvania  IWactiine  Co.,   29  N.  7th  St.  NEW  ORLEANS,  LA.,  George  Baquie,  140  Gravier  St. 
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VICTOR  TURBINE  WATER  WHEEL 


The  attention  of  ELECTRIC  COMPANIES  is  called  to  this  CELE- 
BRATED W^ATER  "IVHEEE  as  particularly  adapted  to  their  use, 
on  account  of  its  remarkably  steady  motion,  hisrii  Speed 
and  e^reat  Efficiency,  and  large  Capacity,  for  its  diameter, 
being  double  the  Poorer  of  most  wheels  of  same  diameter.  It  is  used  by  a 
number  of  the  leading  electric  companies  with  great  satisfaction.  In  the  econora,"^ 
ical  use  of  water  it  is  without  an  an  equal,  producing  the  highest  per  cent,  of  use^ 
ful  effect  s'uaranteed. 

t^KD  FOB  CATALOerE  AXD  PARTI CTJIiARS. 

Our  Horizontal  "Victor"  is  highly  recommended,  as  no  geai^  are  required, 
and  it  can  be  betted  directly  to  dynamo. 

The  accompanying  engraving  represents  a  pair  of  12-inch  VHCXOR 
XViRBIJ^ES  arranged  on  a  horizontal  shaft  with  Cast-Iron  Flume,  Draft 
Tubes,  End  Bearings  for  Shaft,  and  Driving  Pulleys  complete,  all  mounted  upon 
a  iubstanlial  cast-iron  bed  plate.  The  entire  arrangement  is  very  complete  and 
strictly  first-class  in  every  particular.  We  are  now  prepared  to  furnish  Victor 
Turbines,  either  single  or  in  pairs  on  horizontal  shafts,  and  where  the  situation 
admits  of  their  use.  we  recommend  them.  ^ 

STILWELL  &  BIERCE  MFG.  CO.,  •  DAYTON,  OHIO. 


GLOBE  CARBON  COMPANY 


MAKERS  OF  HIGH  -  GRADE 

,  CARBONS 

'  FOR  ELECTRIC  LIGHTING. 


A  lu  "or  ss  1  It  -or  ns. 

INGOTS-CASTINGS-SHEETS-WIEE. 

THE  COWLES 

Electric  Smelting  &  Aluminum  Co., 

LOCKPOKT,  >\  Y, 

The  Pittaburph  Eeduction  Company,  claimlns 
that  we  were  Infringing  their  patents,  entered 
suit  against  this  company  to  enjoin  us  from 
manufacturing  pure  Alominam,  wh'ch  was  de- 
nied by  Jodge  Ricka  oftheUDlted  States  Circuit 
Court  of  Ohio,  bat  until  the  final  decision  of  the 
suit  this  company  was  enjoined  from  eelling 
pure  Aluminum  aa  maoufactared  by  the  process 
in  diapate  for  less  than  «1.50  per  pound.  We  are 
therefore  obligel  temporarily  to  raise  our  price 
from  Sl-^O  to  $1.50  per  ponnd  for  metal  in  the 
Ingot.  We  have  always  been  the  pioneprs  of 
cheap  Alaminum  in  the  past,  and  expect  to  be  In 
the  fnture. 


HARRISON  CONVEYOR 

FOR  HANDLING 

Grain,  Coal,  Tan  Bark,  Seeds,  Etc. 

Will  conrev  all  kinds  of  trrain  without  mising. 

Will  carry  two  differi?nt  kinds  of  aiaterial  in  op- 
posite directions  at  the  eaoie  time. 

Will  convey  One-Hundred  and  Fifty  Tons  of  Coal 
per  hour.  Alade  of  W'rousbtlron  and  Steel.  Send  for 
Illus.  Catalog.  BORDEN  <fc  SELI.£CK.CO., 
IH  a.Dd  StO  J^ake  St.,  Chlcaso.  111. 


You  ma*:e  a  mistake  if  yon  don't  buy  Electrical 

Suppliea  from  F.  &  F.,  Clevelandj  Ohio. 

Send  for 

the  lateat 

"Liat  of  Bargains 

for  Bell  Hangers" 

and  "rock  bottom  prices"  on 

Medical  Batteries. 

We  undersell  all. 

Addreas 

Fletcher  &  Fletcher  Blectrlc  Co.,  Cleveland,  O. 

Mention  this  paper  if  you  want  bottom  prices. 


Wm.  3.  Tdenee,  Pres.  Geo.  A  Bell,  v.  Prks.  J.  lestek  Woudbkidgk.  sec  and  Treas 

WOODBRIDGE  &  TURNER  ENGINEERING  CO., 

Consulting  and  Constructing 

ELECTRICAL  AND  MECHANICAL  ENGINEERS, 

Complete  Equipment  of  Eleclric  Railways.  Steam  and  Electric  Plants. 

47   Times  Building.  Telephone  Call.  1009  Co.tlandl.        NEW    YOPK. 


OnelS-light  50  volt 
One  25-liffht  50  volt 
One  50-llght  50  volt 
One76-liglit  110  volt 
One  lOO-light  110  volt 
One  150-light  110  volt 
Inclnding  Lamps  and 


Dynamo 
Dynamo 
Dynamo 
Dynamo 
Dynamo 
Dynamo 
Holders. 


I.  W.  COLBURN  &  CO.. 

FITCHBURC,  MASS. 


WE  ARE  HEADQUARTERS  IN  THE  WEST 

FOR    ELECXRICJLI.    SOOIiLS. 


SEND  FOR  OUR    COMPLETE  CATALOGUE. 


electrician  Publishing  Co.,  G  I*aheside  Bldg.,  Chicago,  111. 


SOMBEflM  SUNLETS 


Shall  the  first  cost  of  a  Lamp 
or  the  Cvirrent  Consumed  be 
the  chief  consideration? 


The  Sunbeam  Incandescent  Lamp  Co., 

805  Chamber  of  Commerce  Bldg.,  Chicago. 
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C.  &  C.  ELECTRIC  MOTORS  AND  OYNAMOS, 


Electric  motors  in  all  standard  sizes 
for  operating  elevators,  pumpa,  print- 
ing presses  and  machinery  for  gen- 
eral manufacturing  purposes. 


Electrical  Mining  Machinery  of  all 
kinds,  Hoists,  Tram  Cars,  etc. 


Electric  Blowers  for  ship   ventila- 
tion.   Fan  outfits. 


Electric  plants  for  pumping  church 
organs. 

Over  10,000  motors  in  actual  oper- 
ation. 


Dynamos  in  all  sizes  of  same  de- 
sign and  dimensions  as  the  standard 
motors. 

Equipment  of  mines,  factories,  ma- 
chine shops,  office  buildings  with  com- 
plete electrical  plants  for  lighting  and 
power. 

New  England  Office,  63  Oliver  St.,    -    BOSTON. 
Philadelphia  Offlce,  38  S.  FOURTH  ST. 

Chicago  Office,         -  PHENIX  BLDG. 


San  Francisco  Office^ 


35  MARKET  ST, 


THE  C.  &  C.  ELECTRIC  MOTOR  CO.. 


402-404  GREENWICH  ST., 


The  New  American  Turbine  Water  Wheel. 

PAKTIODIAELY  ADAPTED  TO  DEIVDra 

ELECTRIC  LIGHT  AND  POWER  STATIONS, 

On  account  o{  Its  high  efflciency  at  all  stages  of  gate,  steadiness  of  motion  and 
easy  worliing  gate,  the  construction  of  which  makes  it  the  most  sensi- 
tive to  the  action  of  a  governor  of  any  wheel  on  the  market. 


Cpun    pnD    PATAI  nPIIF   illustrating  various  styles  of  setting 


on  both  vertical  and  horizontal  shaft. 


THE  DAYTON  GLOBE  IRON  WORKS  CO., 


SUCCESSORS  TO 

STOUT,  mil^IiS  &  TEMPIiE, 


DAYTON,  O. 


FRANKLIN  S.  CARTER, 

CHAS.  M.  WILKINS.         }■  TKADINe  AS 

E.  WARD  WILKINS. 


PARTRICK  &  CARTER  CO., 


MANUFACTURERS  OF  ALL  KINDS  OF 


E>lectriceil  Sixpplie». 

Send  your  business  card  and  get  our  Catalogue  and  Trade 

Discount  Sheetj  then  you  will  see  what  we  make, 

and  how  low  we  sell  our  goods. 

125  SOUTH  SECOND  STREET,        .         .        PHILADELPHIA,  PA. 


THREE 

GOOD 

BOOKS. 


DYNAMO  TENDERS'  HAND-BOOK. 
INCANDESCENT  WIRING  HAND-BOOK. 
BELL  HANGERS'  HAND-BOOK. 


ELECTRICIAN  P06LISHING  CO., 


6  Lakeside  Building, 

CHICAGO,  ILL.. 


ONE 

DOLLAR 

EACH. 


JOHN  STEPHENSON  CO., 


3L,I3VIITE3D, 

NS'Ur  YORK. 


STREET    CARS 


-FOR- 


ELECTRIC  MOTORS. 


CARS   ADAPTED  TO   ALL   SYSTEMS. 
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THE  EVANS  FRICTION  CONE  CO., 

85    XV.A.TF3E3X1.    SM^XlIEISia?,    ^OS^POST,    AC^SS. 


^ 

^ffi 

r 

1 

^^^^P 

The  Bridgeport  Electric  Light  Co.,  Bridgeport,  Conn.^  have  thoroughly  tested 
and  have  adopted  the  Evans  System  of  Driving  Dynamos. 

Thousands  of  H.  P.  in  use.     For  ftill  particulars  send  for  Catalogue  B.     Hundreds  of  sets  of  Speed  Cones  in  use, 
driving  all  classes  of  machinery  where  a  variable  speed  is  required.      For  further  information  send  for  Catalogue  T. 


TURBINE  WATER  WHEELS 


HANUTAOTtlHED  BY 


P 


loxrlasc^uta,! 


"^ortlo^l. 


iJUHJF'- 


RODNEY  HUNT  MACHINE  COMPANY. 

SPECIALTIES  FOR  ELECTRIC  LIGHT  AND  POWER. 
Doable  the  power  of  most  wheels.    High  speed.    Beltins  directly  to 
dynamo.    Efliciency,  .9050.    Holyoke  Testing  Flume.    Kasy  workine  sate. 
Kven.   speed.     Excellent  workEanship,  great  dnrabllity.    Sloderate  prices 

and  eatlsfactlon  in  every  respect  goaranteed.  'l,SOO  wheels  sold  in  New  England.  One 
parly  has  S7  of  these  wheels  in  use;  another  6,1500  h.p.;  another  T.iCO  h- p,  etc.,  etc. 
Large  namber  of  wheels  furnished  for  Electric  Liehting  All  giving  perfect  Batisfact- 
ioa.    Write  for  catalogne  and  estimates  on  proposed  plants. 


Boston  Office,  70  Klby  Sf.   Main  Office  and  Works,  ORANGE,  MASS.,  U.  S.  A. 


lURE  ALUMINUM 

IN 

Castings,  Ingots,  Sheets,  Rods, 
and  Wire. 

ALUMINUM  BRONZE 


Castings,  Ingots,  Sheets,  Rods  and  Wire. 

SEND  FOK  PKICES. 


THE  CLEVELAND  ALDMINeM  CO., 

Atwater  Building,  CLEVELAND,  O 


CHICAGO   IXTSULATED   VTIRE   COMFAITV, 


■|\/r  A  TVTTT-lff  A  tT¥'TTFt  T^-gl  g»     OS« 


HIGH  GRAPE  INSULATED  WIRES 


OF    Ai.lL.    DESCKIPXIOISS. 


WEATHERPROOF  WIRES, 

OFFICE  AND  ANNUNCIATOR  WIRES, 

MAGNET  WIRES, 

INCANDESCENT  LAMP  CORDS, 

ETC.,    ETC.,    ETC. 


WEITE  FOE  QUOTATIONS 
AND  SAMPLES. 


Our  facilities  are  such  that  we  are  prepared  to  fill  orders  of  any  size. 

CHICAGO  INSULATEO  WIRE  CO.,  48-52  N,  Clinton  St.,  CHICAGO,  ILL. 


IT  YOU  are  Operating  an  Alternating  Current   Plant  ana  want  to 

SAVE  MONEY, 


STANLEY  TRANSFORMER. 

Its  good  points  are  too  numerous  to  tell  in  an  advertisement^ 

but  write  to  the 

STANIE!  ELECTRIC  MANDFACTDRING  CO., 


Adapted  for 

WESTINCHOUSE, 
THOMSON-HOUSTON, 
FORT  WAYNE, 
NATIONAL 

SYSTEMS, 


PITTSFIELD,  MASS., 

and  you  will  learn 

ALL   ABOUT   IT. 
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SOUTHERN  ELECTRICAL  SUPPLY  CO., 

823  Locust  St.,  ST.  LOUIS,  MO., 
Okonite   Wires   AGENTS   FOR  THE  CELEBRATED    PACKARD    LAMP. 

AXade    to    Fit    a,uy    Sools.et. 

We  also   have  a  full   stock  of  Sockets   made  to  fit  any   Lamp. 


^o^J/>. 


TFIADE  MARK. 


Cables. 


SEITX)    TTS    .A.     mai.A.Xj    OI^XJEia. 


EMPIRE  CHINA  WORKS, 

144  to  156  Green  St.,  Greei Point,  BrooMyn,  E,  D.,  N.  Y. 
HARD  PORCELAIN   ELECTRICAL  SUPPLIES, 

INCLUDING 

SiFitch  Bases,  Cnt-Ont  BoxeN,  Cleats,  Circuit  Breakers, 
BaslLings,  K.aobs  and  other  Insulators. 

The  body  of  onr  goo^B  is  made  non-conductive.  Our  ware  is  the  most 
dense  and  is  consequently 'h*^  most  non-absorbent  that  can  be  prodaced, 
being  the  TRUE  BARD  POaCELAIN. 


SIOUX  CITY  ENGINE  WORKS. 


iWOODBURYIMlNE 


SELF-CONTAINED,  AUTOMATIC 

HIGH  SPEED  STEAM  ENGINE 

for   Electric    Lighting   and 

Street  Railway  Service, 

With  BOILER   PLANT  Complete. 

Cataloime^^  fsoiit  on  application. 

STEARNS  MANFG.  00.  ERIE,  PA. 


DRY  STEAMS 

THE  POND  SEPARATOR, 

The  Pond  Separator  is  guaranteed  to  relieve  the 
steam  of  all  entrained  water,  and  return  this  water 
to  the  boiler,  Ihus  effecting  a  large  Eavlng  in  fuel. 


Send  to  Nearest  Office  for  Circular. 


POND  ENGIXEEBING  COMPANY, 


ST  LOUIS. 
OMAHA. 


CHICAGO. 

.  DALLAS. 


KANSAS  CITY. 
SEATTLE. 


Builders  of  High  Grade 

ADIOM&TIC  ENGINES 

from  30  to  500  H.  P. 

OF  BOTH  THE 


^ ^      Corliss  aod  Giddings  Types. 


Boilers  and  Complete  Steam 
Plaats  erected.     Seud  fur  uir- 

ciilars  aud  estimates. 


Largest  Engine  Works  west 
of  the  Mississippi  Hiver  at 
Sioux  City,  Iowa 


S.  K  GREGG,  Mgr.  Chicago, 

Office  327,  The  Koobery. 


Gitlflings*  Automitic 


C.S.  LEWIS,  Agent, 
703  Market  St,  St.  Louis,  Mo. 


W.  N.  HoBiBT,  PrflB't. 


L.  O.  MADors,  Vice-Pres'tand  Treas. 
J.  C.  HoBAET,  Sec'y. 


J.  H.  EICKER3H0PP,  Snp't. 


THE  TRIUMPH 

Economy,  Simplicity,  Durability,  Silence. 

15  TO  300  HORSE-POWER. 

COMPOUND  AND  VALVELESS. 

Most  perfect  regulation  ever  obtained. 

,     NO  SMALL  PARTS  REQUIRING  REPAIRS. 
L^       NO  ECCENTRICS.     NO  STUFFING  BOXES. 
W^ft,  NO  PISTON  RODS. 

INTERNAL  FRICTION  A  MINIMUM. 
ALL  PARTS  INTERCHANGEABLE. 

The  engine  Is  perfectly  balanced  and  Belf  contained;  all 
wearing  Niiriares  are  exceptionally  large,  malting  it  llie 
jiiuat  perlectliit;!!  epeed  engine  built. 

THE  TRIUMPH  COMPOUND  ENGINE  CO.,  B.ir.Hs 

21  I,  213,  215  and  217  W.  2nd  St.,  CINCINNATI,  O. 

FRASfR  &  CHALMERS    Agcnis.  Salt  Lake  Cily.  Utah;  Helena.  Mont. 


A  FEW  POINTS 

Tliatseemto  have  icon  public  favor  may  be  hrlofly  stafedf  as  folloivsi 


1st. 


The  complete  avoidance  of  the  effects  of  lost  motion  on  all  reciprocating 
parts,  by  the  self-compensation  of  the  Single-acting  principle. 

2d..  A  high  enough  initial  speed  to  admit  of  the  Engine  transmitting  its 
ENTIRE  POWER  through  direct-connection  to  the  work  to  be  done, 
rather  than  to  -waste  a  large  percentage  of  it  land  the  fuel  consumed)  in 
propelling  devices  whose  sole  object  is  the  production  of  requisite  speeds. 

3d.  A  complete  automatic  lubrication  of  every  part,  so  as  to  provide  against 
the  frailties  and  -weaknesses  of  human  nature. 

4th.  Aji  automatic  governor  so  lubricated  constantly  that  the  standard  RATE 
of  speed  is  maintained  on  EACH  and  EVERT  stroke  of  the  Engine, 
instosxi  of  maintaining  an  AVERAGE  rate  of  speed. 

Stii.  Through  our  high  speeds  (forbidden  in  Double-acting  Engines)  less 
■weight  por  horse-po-wer,  less  loss  through  internal  condensation,  less 
space  occupied,  loss  foundation,  and  less  cost  to  the  buyer. 

6th.  The  ability  to  procure  rcpaira  immediately,  at  any  time,  from  a  complete 
stock  al-ways  carried  at  Pittsburgh,  instead  of  having  to  a-wait  their 
manufacture  after  a  break  has  occurred. 

7th,  A  minimum  cost  for  repairs,  these  parts  being  made  in  large  quantities 
and  carried  in  stock.  The  total  cost  of  repairs  on  all  outstanding  "West- 
inghouse  Engines  during  the  year  1887 -was  less  than  one-and-six-tenths 
{li'o?*  per  centum  of  the  cost  of  such  Engines  to  the  owners. 

8th.  The  ability  of  these  Engines  to  be  utilized  in  subdi-viding  power. 


THEWESTINGHOUSE  MACHINE  COMPANY.  I 
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BALL 

AUTOMATIC 

CUT-OFF 

ENGINE 


COMPANY  En  I  E|  PA. 

standard. 


Cross  ConipouDd. 
fripIe^ExpansioD. 
Tandem  Compound 

ENGINES  for  Electric  Railway  and  Electric  Lighting. 

The  only  GOVERNOR  giving  ABSOLUTELY  the  Same  Speed  under  all  CHANGES  OF  LOAD  or  BOILER  PRESSURE. 

fiVITINn'inPNTQi     E.P.COPELAND  &  CO.,  106  Llburly  St..  NEW  YORK:    I.W.PARKER,  38  So    Fourth  St.,  Philadelphia.  Pa.;  COOLEY  &  VATER,  224  Washington  Ave., 
OUUUInu.nVIIJll  lUi     Minneapolis,  Minn.;  W.  B.  PEARSON,  Room  403  Home  Insurance  BIdg.,  Chicago,  III.;  WILLIAM  T.  BONNER,  618  New  York  Lite  Ins.  BIdg.,  OMAHA,  NEB. 
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In  the  next  issue  of  this  paper 
we  shall  announce  the 

LOCATION  OF  OUR  CHICAGO  STORE. 

In  the  meantime  please  address 
all  communications  and  orders 

To  J.  W.  GODFREY,  General  Manager, 

AUDITORIUM  HOTEL,  CHICAGO, 

and  they  will  receive  his  per- 
sonal attention. 
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THE  BUTLER  HARD  RUBBER  CO., 


-  POSSEISS  SrPEBIOR  ADTAKTAGSS  IN  THB  HIANUFACTUBE  OF 


Especially  in  articles  adapted  to  electrical  industries,  having  obtained  the  sole  right  to  manufacture  SCABD 
RUBBER  under  the  valuable  Patents  granted  to  WILLIASt  KIEL. 

All  operations  of  sawing,  cutting,  turning  and  polishing  our  new  standards  of 

OUf  pT  I?  ^^  n  AND  TURING  Can  be  performed  with  a  large  reduction  in  the -wear  and  tear  of  tools,  and  considerable  saving  of  labor. 
*^  "^  ^  ■"  ■  f  ■*  ^^  *^  ^  ■■  "^  ■  **  ■*  ■  ■"  ^^  Our  new  standards  are  of  a  richer  black  throughout,  not  subject  to  change  in  color,  are  tougher  and 
more  flexible,  do  not  become  brittle  with  age,  and  have  been  tested  and  approved  by  the  leading  electrical  companies  of  the  United  States.  In  addition  to  these  ad- 
vantages, we  also  offer  advantages  in  prices. 

KIEL'S  PATENT  HARD  RUBBER  CELLS  FOR  STORAGE  AND  PRIMARY  BATTERIES 

iStill  remain  the  moBt  satisfactory   and    cheapest   lii   the   market,  nneqnaled    for    strensth,   durability,  insolation  and    resistance    to   acids. 

HARD  RUBBER  GOODS  OF  EVERT  DESCRIPTION  MANUFACTURED. 

Correspondence  solicited  from  all  manufacturers  and  dealers  in  electrical  machinery  and  supplies. 

FOB  SALE  BT  THE  CENTBALiEI/ECTBIG  CO.,  CHICAGO. 


Our  Catalogue  of  Hotel  Annunciators,  Bells,  Pushes,  and 
other  house  goods  for  1891  is  now  ready  for  distribution.  We 
shall  take  pleasure  in  mailing  a  copy  of  it  to  all  dealers  in 
Electrical  Supplies,  upon  receipt  of  business  card  giving  address. 

WESTERN  ELECTRIC  COMPANY, 

CHICAGO  and  NEW  YORK. 


7'-'fss5iiifiaisa!!f'''i 


CABLES  OF  ALL  KINDS 

UNDERGROUND  CONDUCTORS. 

LEAD  COVERED  TELEPHONE  CABLES. 

WEATHERPROOF  AND  UNDERWRITERS'  LINE  WIRE. 

COPPER  AND  BRONZE  TROLLEY  WIRE. 

MAGNET  WIRE. 


MANUFACTURED  BY- 


JOHN  A.  ROEBLING'S  SONS  CO., 

Warehonse,  171  and  173  Lake  St.,  Chicago,  111. 
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A  JMJEIMV  BOOK  ? 


TRANSMISSION 

HAND-BOOK. 

Lieut.  F.  B.  Badt's  latest  addition  to  our  famous  hand-book  series, 
of  which  20,000  copies  have  been  sold.  The  new  book  deals  in  the 
author's  well-known  practical  style  with  all  the  problems  of  Electric 
Power  Transmission.  

READY  MAY  30.  PRICE,  $1.00. 

Electrician  PublishingCompany, 

6  LAKESIDE  BUILDING,  CHICAGO. 


V|AfJufACTU(\E(^£ 

^'tLE(TRI(LlGHT^L0BE3E^-^ 
the-LarGEST-LiKE-of 

slJOVELftARTlSTICPATTEHNS&EFFEGTSi 
^^  729  BROADWAY  NY.  J 

SEND  FOR  CATALOGUE 


4492 


HILL 

Clutch  Works, 

CLEVELAND,  O. 


EASTERN   OFFICE. 

18  Cortlandt  St.,      -      NEW  YORE. 

Engineering  Office:  146  Franklin  St., 
BOSTON. 

CHICAGO:         MINNEAPOLIS: 
28  So.  Canal  St.    805  Kusota  Building. 

KANSAS  CITY: 
12QI  and  i:^.^  Union  Avenue. 

ELECTRIC  LIGHT  PLANTS 

Designed,  Krocltid  und  KurQisbed, 

Send    for    new     Catalogue   Power 
Tranemleelon  Machinery. 


IH^  EASTON  ELECTRIC  CO., 


MANUFACTURERS  OF 


The  Claus-Easton  Dynamo- 

IMPROVED  'CONTINENTAL"  MACHINE. 

For  Electric  Lighting,  Power  and  Electro  Deposition. 

WE  CLAIM  THE  FOLLOWING  ADVANTAGES: 

No  External  Magnetism.— Perfect  Regulation.— No 
Sparking  at  Bruslies,— Self-Oiling  Bearings. —  95  Per 
Cent.  Efficiency.— Solid  Construction  in  One  Casting.— 
Self-Centering  Bearings.— Mechanical  Perfection. 


See  Cut  in 


These  Machines  are  Built  in  all  Sises,  and  for  all  Voltages, 

S|ii)i-l)»l  l>lMi!niiii(n  to  Coiiti-iii-Mii;:  lOngliutors. 

l!'oi-  I'ltciiH  niKl  (JiUnluKiiit,  mldiTRH 

THE  EASTON  ELECTRIC  CO., 

Aidrich  Coart,  46  Broadway,  New  York. 
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A  MARVELOySlNNOVATION 

THE  THOMSON-HOUSTON  ELECTRIC  COMPANY 

Has  Revolutionized  the  Electrical  Equipment  of  Street  Railways. 


h^~ 


The    Intermediate    Shaft,   Pinion    and 
Gear  have  been  discarded. 


The  Armature  Pinion  and  Axle  Qear 
are  now  enclosed  in  a  dust-proof 
case  filled  with  oil. 


Reducing  to  a  minimum  the  cost  for 
repairs  and  absolutely  eliminating 
the  objectionable  noises  incident  to 
all  other  systems. 


The  Armature  speed  has  been  reduced 
from  1300  to  500  revolutions  per 
minute. 


The  Railway  Motor,  as  now  construct" 
ed,  comprises  less  than  a  dozen 
parts. 


The  construction  of  the  Armature 
avoids  the  possibility  of  a  burn-out, 
except  by  malicious  carelessness, 
and  when  damaged,  can  be  readily 
repaired  by  a  novice. 


Don't  make  a  mistake  by  contracting 
for  Railway  Equipment  before  see- 
ing or  understanding  this  marvel- 
ous machine. 


Prices  for  Repairs,  Parts  and  Supplies 
materially  reduced. 


Information,  Prices  and  Literature  fur- 
nished on  application. 


CHICAGO  OFFICE: 

148  Michigan  Avenue. 


BOSTON    OPPICE: 

620  Atlantic  Avenue. 
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KNAPP  ELECTRICAL  WORKS 


The  Safety  Mated  Wire  &  Cable  Co. 

We  wish  to  call  the  attention  of  our  customers  and  the 
trade  in  general  to  the  fact  that  we  are  now  the  General  West- 
ern Agents  for  the  Safety  Insulated  Wire  &  Cable  Co.  of  New 
York.  After  several  years'  experience  with  rubber  covered 
Wires,  Cables^  etc.,  we  are  satisfied  that  the  Safety  Seamless 
Rubber  Insulated  Wires  and  Cables  for  Underground,  Aerial^ 
Submarine  and  Inside  uses,   are  without  an  equal. 

Our  aim  has  always  been  to  handle  the  best  and  nothing 
but  the  best,  and  until  we  find  something  better  than  the 
Safety^  you  will  find  us  in  position  to  ship  promptly  any 
quantity  or  sizes  of  Seamless  Rubber,  or  lead  covered  Wires 
and  Cables. 


PERKINS  ELECTRIC  LAMP  CO 

Lamps  to  Fit  any  Socket. 
Any  Candle  Power.     Highest  Efficiency. 

OUR   CATALOGUE    FOR    '91    JUST   OUT. 

54  and  56  FRANKLIN  STREET,      -      -      CHICAGO. 
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C^iCa^o 


FliJ-  S. 


LI     Stands  for  Habirshaw, 
'  '        also  for  History. 

We  have  both,  Habirshaw 
and  its  History. 


Fill.  .J. 


Write  for  our  Catalosfue  of 


*^  WIRES.  '' 


At  Home' 


After  July  1st. 

lIlOiiGhpkiiiie. 


5  STORIES. 


/■Iff.  :t. 
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DOUBLE  CARBON  LAMPS 

Afford    the    Only    Reliable    and    Efficient    Means    for 


ilLL  NIGHT  ELECTRIC  LIGETIHG. 


All  other  devices  are  crude,  expensive,  and  unsatisfactory. 


TIE  ma  Eimiii  n«riin 

Has  established,  its  broad  foundation  patent  for  Double  Carbon  Arc  Lamps, 
No.  219,208,  having  won  four  distinct  infringement  suits  in  the  United 
States  Courts,  two  of  them  on  final  hearing,  the  decisions  being  rendered  by 
Judges  Gresham,  Blodgett,  Brown  and  Ricks. 

The  public  is  warned  against  the  use   of  infringing,  lamps  or  any  crude 
substitute  for  the  Brush  invention. 


ARC  LIGHTING  APPARATUS, 

ELECTRIC  MOTORS  AND  GENERATORS, 

ALTERNATING  CURRENT  APPARATUS. 
INCANDESCENT  LIGHTING  MACHINES, 

CARBONS  FOR  ARC  LIGHTING, 

ETC,  ETC,  ETC. 

THE  BRUSH  ELECTRIC  CO., 

CDIHLICD, 
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FORT  WAYNE  ELECTRIC  CO., 


MAiriJFACTUREBS    OF    THE 


Slattery  Induction  and  Wood  Arc  Systom 

o^^ 

THE  MOST  PERFECT  OF  ANY. 

For  references  as  to  the  merits  of  these  systems,  inquire  of  the  local  'com.pauies,  the  operators,  or  the  customers  in 
the  large  cities  of  this  country  'where  these  systems  are  novr  being  used  almost  exclusively  after  other  systems  have  been 
tried  and  thrown  out — Philadelphia,  New  Orleans,  Cincinnati,  St.  Louis,  Kansas  City,  Louisville,  Detroit,  etc. 

WE    MAKE   ALL  STANDARD   SIZES  OF 

INCANDESCENT  LAMPS  FOR  THE  ALTERNATING  SYSTEM, 

Also  Arc  Laips  of  Standard  Sizes,  2,000  c.  p.,  1,200  c.  p,  and  800  c.  p. 
Main  Office  and  Factory,   FORT  'TO'AVXTE,  ZITD. 


tXt..^Za-0^    OXnii^iXOXISI: 


NEW  YORK I  15  Broadway. 

CHICAGO 185  Dearborn  Street. 

PHILADELPHIA 907  Filbert  Street. 

DALLAS,  TEXAS McLeod  Building. 


PITTSBURGH,  PA 533  Wood  Street. 

SAN  FRANCISCO 35  New  Montgomery  Street. 

TORONTO,  CANADA 138  King  Street,  W. 

BUFFALO 228  Pearl  Street. 


BAXTER 

MllWir  MOTOK 

SLOW  SPEED. 

NO  INTERMEDIATE  GEARING. 
Gears  Run  in  Oil. 


P 


EXAMINE  INTO  THE  MERITS  OF  THESE  MOTORS 

IF  A  REDUCTION  IN  REPAtBS  IS 

WORTHY  OF  CONSIDERATION. 


COMPLETE  rr  EQUIPMENTS. 


SLOW 
SPEED 


STATIONARY  MOTORS 


For  ARC  and 
Incandescent  Circuits- 


,vo^<><*^^0^'  BALTIMORE,  MD. 


ELECTEICAL   ^ 

Accumulators 

Useful  and  economical  for  all  purposes  to  which 
electricity  is  applicable,  such  as 

Propulsion  and  Lighting  of  Street 
Cars,  Vehicles,  Yachts,  Etc. 

Central  Station  and  Isolated  Light- 
ing. 

Portable  Lighting  or  Power. 

Portable  Electric  Lanterns. 

Electric  Power  for  Motors. 

Portable  Electric  Fans  for  Office, 
Family  and  Sick  Room. 


Only  Clean  and  Convenient  Battery  for  Surffeolkt, 
DentlatB,  and  Professional  Men  Generally. 


MANUTAOTUBED  EXOLUSIVELT  UNDER  THE  PATENTS  OF 
FAURE,  SWAN,  SELLON,  6RISCOM,  and  others. 


COMPLETE  ELECTRIC  LIGHT  AND  POWER  PLANTS. 

THE  ACCDMIaTOR  COMPANY, 

224  and  226  Chestnut  Street,  Philadelphia,  Pa. 

PHILADELPHIA  AGENCY  :— ELECTRO  DYNAMIC  CO.,  224  and  226  Cliostnut  St. 

NEW  YORK:— TRUEX  &  VAIL,  44  Broadway.       CHICAGO :-WM.  HOOD,  239  La  Salle  St. 

SAN  FRANCISCO:— THE  PACIFIC  ELECTRICAL  STORAGE  CO.,  118  and  120  Pino  St.     ' 

BOSTON:— THE  HOLTZtRCABOT  ELECTRIC  CO.,  Ill  Arch  St. 

PROVIDENCE :-SWARTS  &  GANNETT,  Swarts  Building. 


$3  per  Annum. 


EVERY  SATURDAY. 


lO  cents  per  Copy. 
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No.  20 


Ireson's  Seif-Adjusting Leather-Link  Belting. 


Pfttd.  Nov.  16,  '86. 
BBpeclally  adapted  for 
all  Electric  pnrpoBes  and 
other  high-speed  machin- 
ery. 


Send  for  Ireson's  Illas- 
Irated  Trealiae  on  Self- 
Adjnatlng  Leather  Lint 
Belting,  farnlshed  gra- 
ta itonely. 


Manf'd,  by  CHARLES  L.  IRESON,  97  High  St.,  Boston,  Mass. 


ELECTRICITY  IS  LIFE. 

At  least  it  furnishes  a  livelihood  to  those 

Who  Know  a  Good  Thing,  and 

They  Are  the  Buyers  of  Our 

CELBBRATfiD  IMIATBB  WU  Al  CABLR 


The  Standard  Underground  Cable  Co., 


CHICACiO. 


pitt8bi;bcsh. 


Manufactures  a 
Superior  Line. 

XEW  XORK. 


THE  HOLTZER-CABOT  ELECTRIC  CO., 

MANUPAOTUKEKS  OF  AND  DEALERS  IN  ' 

EVERYTHING   ELEOTRIGAL 

SEKD  FOB  iSSS-FASE  CATAI^OeUE, 


111  Aroh  Street, 


BOSTON,  MASS. 


SPECIAL  AGENCIES-^  GLOWER  &  HARRIS,  Dallas,  Texas. 

(  Pattl  Sbilers  Elbctbicai,  Works.  San  Francisco,  Gal. 
A  full  line  of  onr  mannfactnre  can  be  fonnd  at  onr  Agencies. 


THE  BEST! 

$30.^ 


STnttall  Trolley.    Patents  Pending. 


COMPAXY, 

SO  Broadway, 


REMOVAIfc 

EWCINEERINC 

EQUIPMENT  COMPANY 

From  temporary  offices,  78  Cortlandt  St.,  N.  Y. 
City,  about  May  let. 

To  the  "CENTRAL  BUILDING," 

143  Liberty  St.,  N.Y.City. 

^^Stocfc  room  for  the  Underwood  Mfg.  Co, 
beltfi  continued  at 73  Cortlandt  Street, 


WILLAltD  L.  CANDEE,   /„  „ 

H.  DURAKT  CH£EVER,p°^"^^^^^3°3e^"- 

Tbe 
International 


F.  CAZENOVE  JONES, 

Manager  of  Factories. 


OKONITE  COMPANY, 


;lON/> 


f  trade:  mark' 


LIMITED, 

13  Park  Row,  New  York. 

INSULATED 

WIRES  AiDCABLES, 

For  Aerial.  Submarine  and  Underground  Use. 

Candee  Aerial  Wires. 
IManson  Protecting  Tape. 
OI<onite  Waterproof  Tape. 


BRANCHES:     Chtroeo,    Boston.    Philailrlphia.    Minnrapoli 
KanwnM   «'itv.  Omnlia.  LonisvllU-.  Wt.  l^onJM.  Wan    Frnn<-ii«'0. 


s.    Cincinnati. 


Read  the  Article 

G.  WHIZ, 

Page  XXVL 


Insulated  Wires  and  Cables. 

The  acknoii-l«ds;«d  BtitBdard  for  darabl«  &nd  liljch  In- 
■nlatlon.  Ktn  merits  proved  by  a  record  of  over  quarter 
of*  centaary.    Adapted  Co  all  electrical  parpoHea. 

CELEBRATED  KERITE  TAPE  FOR  INSULATING  JOINTS, 


Electric  Light  and  Power, 
Telegraph  and  Telephone, 
Railway  and  all  other 
Branches  of  Signaling, 


ALL  SIZES  Aerial  Use. 

Lead  Encased  Wires.        f  "b<erranean  Use, 
Concealed  Wiring  in  all  Locations. 


GEORGE  B.  PRESCOTT,  Jr.,  Gen.  Agt.,  16  Dey  St.,  New  York. 

Western  Electric  Co.,  Cliicago,  111.,  Sulc  Agents  for  the  West. 


ALEXANDER,  BARNEY  ^  CHAPIN, 

20  CORTLANDT   ST.,    NEW   YORK. 


GENERAL  ELECTRICAL  SUPPLIES. 


THE  MOST 

POPULAR  LAMP 

l^  THE  MARKET, 

"a.bT.c. 


WRITE  US 

FOR 

PRICES 

OF   ALL  GOODS. 


THE     "CHAIMIPION"     BiLTTXSIiir 

Price,  with  Rod  Zinc,  $1.15  per  Coll,  with  Corrugated  Zinc,  $1.35  per  Cell. 


■TheE.S.GREELEY&CO. 

5  AND  7  DEY  STREET,  NEW  YORK. 

Manulicturera,  Importers  and  Dealers  In 

I  Electrical  Supplies 

t  OF  ALL  DESCRIPTION. 

I    Telegraph,   Telephone,  Electric  Light  and 
S  Power    Appliances,   Construction 

3  Tools  and  Line  Material. 


Couiplcto  on  of  Chaiu|>luu 
ISatlery. 


Curhoit  JIf-Hervfilr  nnil  Onv«T 
uf  CIi»iii|ili)ii  llulfery. 


CorrufratotI  Zlnr  nt  Cliamploo 
Hattory. 


standard 
Electrical  Measurement 
apparatus. 
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NOTE  THE  CONTRAST ! ! 

INCANDESCENT   LIGHTS 

In  Central  Stations  July  1st,  1890. 


THOMSON-HOUSTON  SYSTEM. 


4,150 
12,800 


VERMONT, 
TENNESSEE, 


kim0  of  All  Otier  Systenis. 

2,?00 
1,405 


1,500     SOOTH  CAROLINA,     NONE. 


10,450 


TOTAL, 


3,685 


CiyC    TIMFa  ^3  many  of  the  Thomson-Houston  System  as  of 

ALL   OTHERS    COMBINED. 


The  figures  referring  to  "total  of  all 
■ystems,"   taken  from  table  published  in 
August  number  of  "Electrical  Industries," 
for  year  1890,  are  of  undisputed  accuracy. 

Total  of  all 

systems. 

Thomson-Houston  System. 

Ntimber. 

Percentage  to  total  of  all 
systems. 

Vermont,      -     -     -     - 
Tennessee,  -     -      -     - 
South  Carolina, 

6,350 

14,285 

1,500 

4,150 

1 2,800 

1,500 

65,o  per  cent. 
891  percent. 
1 00  per  cent. 

THOMSON-HOUSTON  ELECTRIC  CO., 


620  Atlantic  Avenue,  Boston,  Mass. 

Wall  and  Uoyd  Streets,  Atlanta,  Oa. 

116  Broadway,  New  York  City. 

16  First  street,  San  Francisco,  Oal. 

831  New  York  Life  Building,  Kansas  Oity,  Mo. 


148  Michigan  Avenue,  Chicago,  111. 
406  Sibley  Street,  St.  Paul,  Minn. 
216  West  Fourth  Street,  Oincinnati,  O. 
1110  Noble  Street,  Philadelphia,  Pa. 
1333  F  Street,  Washington,  D.  C. 
lie  North  3d  Street,  St  Louis,  Mo. 


May  lb,   liSgi 


WJSSTISKN     iSLrECTKICIAN. 


INDEX  AND  CLASSIFICATION  OF  ADVERTISEMENTS. 


ALPHABETICAL  LIST. 

Accumulator  Co.,  The — 

.  Abendroth  &  Root  Mfg.  Co   , . . .  xv 
Alexander,  Barney  &  Chapln.  .1,  vll 

American  Electrical  Works xv 

Automatic  Swltcli  Co vii 

Baggot,   E xvi 

BalQ  Electric  Mfg.  Co vll 

Ball  Engine   Co xvl 

Baxter  Electric  Motor  Co xxvill 

Bernstein  Electric  Co iv 

Borden  &  Selleck  Co xvii 

Braun  lUuatrating  Co xvi 

Brownlee  &  Co xiv 

Brush  Electric  Co xxvil 

Buckeye  Electric  Go Iv 

Bunnell  &  Co.,  J.  H xiv 

Butler  Hard  Rubber  Co xxii 

0.  B.  &  Q.  R.  R xvi 

C.  &.  C.  Electric  Motor  Co xviil 

Card  Electric  Motor  &  Dynamo 

Co Iv 

Central  Electric  Co ix 

Chicago  Electric  Club 

Chicago  Electric  Mfg.  Co xvl 

Chicago  Insulated  Wire  Co xlx 

Cleveland  Alnminum  Co xv 

Cleverly  Electrical   Works Iv 

Colbum&  Co.,  I.  W xvii 

Consolidated  iUectric  Storage 

Co 

Coolidge,  Fuel  &  Supply  Co xix 

Cowles  Electric  Smelting  and 

AluminumCo xvii 

Crocker. Wheeler  Electric  Motor 

Co XV 

Day's  Kerite  Insulation i 

Dayton  Globe  Iron  Works  Co.  xviil 

Detroit  Electrical  Works vlii 

Delany,  P.  B xv 

Eastern  Electric  Cable  Co xv 

Eaaton  Electric  Co xil 

Edison  General  Electric  Co., — 

Lamp  Dept x 

Electric  Merchandise  Co vii 

Electric  Railway  Specialty  Co i 

Electric  Construction  &  Sup.  Co.  vili 

Electrician  Pub.  Co 

vii,  xii,  xlx,  xx 

Electrical  Construction  Co.,  The.xv 

Electrical  Eogineering  Co xv 

Electrical  Supply  Co.,  The.  .i,  xxvi 

ElektronMfe.  Co xvl 

Empire  City  Electric  Co xx 

Empire  China  Works xv 

Engineering  Equipment  Co i 

Evans  Friction  Cone  Co xix 

Fletcher  &Fletcher  Electric  Co. xvii 

For  Sale xv 

Fort  Wayne  Electric  Co xxvill 

Freeman,  Coleman  &  Co 

Globe  Carbon  Co xvii 

Great  Western  Electric  Sup,  Co v 

Greeley&Co.,  The  E.  8 i 

Hawkey e  Electric  Mfg.  Co iv 

Hay -Horn  Mfg.  Co ..  xv 

Hazelton  Tripod  BDiler  Co xvi 

Heisler  Electric  Light  Co xli 

Hill  Clutch  Works 

Hipwell  Mfg.  Co  ,  H.  H xvi 

Holmes,  C.  H xv 

Holmes,  Booth  &  Haydena iv 

Holtzer-Cabot  Electric  Co I 

Howard  &  Co.,  Hiram  M xvl 

Hunt  Machine  Co. .Rodney 

Hulton,  Henry xvl 

Illinois  Electric  Material  Co xlx 

India  Rubber  &  Gutta   Percha 

insulating  Co 

Interior  Conduit  (felnsulatlon  Co .  .xlv 

International  Okonite  Co I 

IreaoD,  Chas  L..   1 

Kartavert  Mfg.   Co , xiv 

Knapp  Electrical  Works xxv 

Leclanche  Battery  Co 

LefEel  &  Co..  Jas xv 

Lennon,  J.  M 

Little  &  Co..  F.  P XV 

McLaughlin.  James xvi 

McGulre  Manufactuiing  Co vl 

Mason,  James  H xv 

MUlIken  Bros 

Minneapolis  Street  Railway  Co.xxUi 

Monitor  Electric  Co xli 

Moshei  Arc  Lamp  Co 

Munaell  &  Co.,  Eugene x  v 

National  Carbon  Co Iv 

National  Electric  Mfg.  Co xl 

N.Y. Belting  &  Packing  Co xiv 

New  York  Insulated  Wire  Co. .  .xxl 

North  American  Electric  Co. . . 

Northwestern  Electrical  Spec- 
ialty Co xU 

Ostrander  &  Co.,  W.  R xiv 

Palate,  H.  T xiv 

Page  Belting  Co 

Partrick  &  Carter  Co xvlli 

Payne  &  Co., Geo.  W 

Pearson    &  Co.,  W.  B ...xx 

Phoenix  Glass  Co 

Pond  Eogineering  Co xx 

Powell  Co..  Wm xvl 

Rochester  Itailway  Co xv 

Aoeblln^s'  Sons  Co.,  Jno.  A. . .  .zxil 
Queen  &  Co xy 


Sawyer-Man  Electric  Co xlli 

Schieren  &  Co.,  Chas.  A xlv 

Schuyler  Electric.Uo sxvili 

Shawhan  Macliine  Works 

Shultz  Belting  Co xx 

Sioux  City  Eogine  Works xx 

Southern  Electrical  Supply  Co..xx 

Standard  Electrical  Works xvi 

Standard  Underground  Cable  Co ....  i 

Stanley  &  Hall xlv 

Standard  Paint  Co xlv 

Stanley  Electric  Mfg.  Co 

Star  Electrlx  Co xil 

Star  Iron  Tower  Co xviii 

Steams  Mfg.  Co xx 

Stephenson  Co.,  Jno xviii 

Sterling,  W.  C xvi 

Stilwell  &BierceMfg.  Co .  .xvi, xvii 

Sxmbeam  Incand.  Lamp  Co xvii 

Taussig.  8 xv 

Temple,  J.  C xvi 

Thomson-Houston  Electric  Co. 

Lighting  Department li 

Thomson-Houston  Electric  Co., 

Railway  Department xxiv 

Triumph  Comp'd  Engine  Co xx 

Turner  Brass  Works. xv 

Union  Hardware  Co xiv 

United  States  Electric  Lighting 

Co 

VanNuis  C.  S 

Wanted xv 

Western  Electric  Co xxil 

Westlnchouse  Electric  and  Mfg. 

Co xili 

Westinghouse  Machine  Co xx 

Weston   Electrical    Instnunent 

Co 

Wilson,  Rebenstock  &  Co ■ 

Wrigley,  T 

Wollensak,  J.  F iv 

Woodbridge  &  Turner  Enghieer- 

ingCo  xvii 

CLASSIFIED  LIST. 

Aeenmiilators. 

Accumulator  Co.,  The. 

Bniflh  Electric  Oo. 
Alnmlnnm- 

CowleB  Electric  Smelting  &  Befla- 
Ing  Co. 

Cleveland  Alamlnnm  Co. 

Freeman,  Coleman  &  Co. 
Anniuiciators. 

Central  Electric  Co. 

Electrical  Construction  Co.,  The. 

Kmplre  CltyElectrtc  Co. 

Fletcher  &  Fletcher  Electric  Co. 

OteatWeatem  Electric  Supply  Co. 

Greeley  &  Co.,  The  B.  8. 

Hay  Mfg.  Co.,  Walter. 

Holtzer-Cabot  Electric  Oo. 

Enapp  Electrical  Works. 

Monitor  Electric  Co. 

Ofltrander  &  Co.  W.  R. 

Partrick  A  Carter  Co. 

Standard  Electrical  Works. 

Stanley  &  Hall. 

Western  Electric  Co. 
Antl-FrlctioD  Sletal. 

Turner  Brass  Worke. 
Arc  Liamiis. 

Bain  Electric  Mfg.  Co. 

Brush  Electric  Co. 

Baaton  Electric  Co. 

Electric  CoDBtruction  &  Supply  Co. 

Fort  Wayne  ElectrlcCo. 

Hawkeye  Electric  Mfg.  Co. 

McLaughlin.  Jas. 

Mosher  Arc  Lamp  CO. 

Schuyler  ElectrlcCo. 

ThomeoD-HoaBton  Electric  Co. 

Weetlnghoaae  Electric  &  Mfg.  Co. 

Western  Electric  Co. 
Batteries. 

Bunnell  &  Co..  J.  H. 

Central  Electric  Co. 

Electrical  aupply  Co.,The. 

Fletcher*  Fletcher  Electric  Co. 

Great  Western  Electric  Supply  Co. 

Leclanchti  Battery  Co. 

MaHOD,  Jae.  H. 

Monitor  Electric  Co. 

North  American  ElectrlcCo. 

Partrick  &  Carter  Co. 

<>aeen  &  Co. 

Soathem  Electrical  Bnppl;  Co. 

Standard  Electrical  Worke, 

Stanley  A:  Hall. 

Weetern  Electric  Co. 
Uattery  Jarfi. 

Butler  Hard  Rubber  Co. 

CeDtral  ElectrlcCo. 

Electrical  Sappiy  Co.,  The. 

Holizer-Cabol  Electric  Oo- 

Partrick  <fe  Carter  Co. 

Queen  &  Co. 

btanley  A  Hall. 

WeslerD  ElectrlcCo. 
Bella,  Rlectrlc. 

Central  Electric  Co. 

Empire  Cit?  Electric  Co. 

Fletcher  <fc  Fletcher  Electric  Co. 

Great  WeBt«m  Electric  Supply  Co. 

Greeley  &  Co  ,  Th«  E.  8. 

Hay  Mfg.  Co.,  Waller. 

Eoapp  Electrical  Works. 

Monitor  Electric  Co. 

Northweatern  Elect.  Specialty  Co. 

OBtranoer  &  Co.,  W.  R. 

Partrick  &■  Carter  Co. 

Southern  Electrical  Hupply  Co. 

Standard  Electrical  Worka. 

Stanley  &Hall. 

Wollensak.  J.  F. 

Weatem  ElectrlcCo. 
BellH,  Magneto. 

Central  Electric  Co. 

Empire  City  ElectrlcCo. 

Greeley  &  Co..  The  E.  8. 

Holtzer-  Cabot  Elertrlc  Co. 

Knapp  Electrical  Works. 

Partrick  A  Carter  Co. 

Standard  Electrical  Worke. 

Stanley  A  Hall. 

Star  Electrlx  Co. 

WeiterD  Electric  Co. 


Bel  tin  ST. 

Evans  Friction  Cone  Co. 

Ireaon,  Chas.  L. 

N.  r.  Belting  &  Packing  Co. 

Page  Belting  Co. 

Scliieren  &  Co.,  Ch.a8.  A. 

Shultz  Belting  Co. 
Boilers. 

Abendroth  &  Root  Mfg.  Co. 

Hazelton  Tripod  Boiler  Co. 

Pond  Engineering  Co. 
Books,  Electrical. 

Electrician  Publlstiiug  Co. 
Braider  »*poolers. 

Payne  &  Co.,  Geo.  W. 
JSnrslar  Alarms. 

Central  Electric  Co. 

Electrical  Supply  Co.,  The. 

Empire  City  Electric  Co. 

Fletcher  A  Fletcher  ElectrlcCo. 

Great  Weatern  Electric  Supply  Co. 

Greeley  &  Co., The  E.  S. 

Holtaer-Cabot  Electric  Co. 

Knapp  Electrical  Works, 

Monitor  Electric  Co. 

Oatrander&  Co.,  W.  R. 

Partrick  &  Carter  Co. 

Southern  Electrical  Supply  Co. 

StandardElectrlcal  Works. 
Cables. 

(See  Wire  Insulated. ) 
Cable.  Electric.  (See  Wire  Insu- 
lated), Copper,  fi^lieet  and  Bar. 

RoebUng'e  aona  Co.,  John  A. 

Standard  Underground  Cable  Co. 

Wefctern  Electric  Co. 
Carbons,  Points  and  Plates. 

Brush  Electric  Co. 

Central  Electric  Co. 

Electrical  Supply  Co.,  The. 

Empire  City  Electric  Oo. 

Globe  Carbon  Co. 

Knapp  Electrical  Worts. 

National  Carbon  Co. 

Western  Electric  Co. 
Cars,  Electric  Railway. 

Minneapolis  St.  Ry.  Co. 

Stephenson  Co.,  John. 
Clntclies,  Friction. 

HIU  Clutch  Works. 
Cunstrnctlon  and  Repairs. 

Baln  Electric  Mfg.  Co. 

Blectrlc  Construction  &  Supply  Co. 

Electrical  Construction  Co., The. 

Electrical  Engineering  Co. 

Chicago  Blectrlc  Mfg.  Oo. 

Knapp  Electrical  Worka. 

McLaughlin,  Jaa. 

Shawhan  Machine  Works. 
Temple,  J.  C. 
Weatern  Electric  Co. 

Wilson,  RebenaCock  &  Co. 
Contractors,  Electrle   I^lelit, 
Enerine  Plants  and  Cllectrlc 
Railways. 
Brush  Electric  Co. 
Chicago  Electric  Mfg.  Co. 
Edison  General  Electric  Co. 
Electrical  Engineering  Co. 
Engineering  Equipment  Co. 
Hutton.  Henry. 
McLaughlin,  jas. 
Pearaofi  &  Co.,  W.  B. 
Pond  Engineering  Co. 
Temple,  J.  C. 

Thomson -Houston  Electric  Co. 
United  StateE)  Electric  Lighting  Co. 
WeatinghuuBe  iilectrlc  &  Mfg.  Co. 
Western  Electric  Co. 
Woodbridge  &  Turner  Eng.  Co. 
Copper  %V  Ires  and  Tapes. 
American  Electrical  Works. 
Central  ElectrlcCo. 
Chlcii[,'o  Inenlated  Wire  Co. 
Edleon  General  Electric  Co. 
Electrical  Supply  Co..  The. 
Great  Western  Electric  Supply  Co. 
Holmea,  Booth  &  Haydene. 
International  Okonlte  Co,,  The. 
Knapp  Electrical  Works. 
Monitor  Electric  Co. 
Roebllng's   Sons  Co^  Jno.  A. 
Standard  Electrical  Works. 
Standard  Underground  Cable  Co. 
Western  Electric  Co. 
CrosH-Arms. 
Central  Electric  Co. 
Electrical  Supply  Co.,  The. 
Great  Weatern  Electric  Supply  Co. 
Holiriea,  C.  II. 
Monitor  Electric  Co. 
Southern  Electrical  Supply  Co. 
Weatern  Electric  Co. 
Cnt-ontH  and  H'wltches. 
Alexander,  Barney  &  Chapln. 
Automatic  Switch  Co. 
Central  ElectrlcCo. 
Electrical  Suoply  Co.,  The. 
Empire  City  Electric  Oo. 
Fletcher  &  Fletcher  Electric  Co. 
Great  Western  Electric  Supply  Co. 
Greeley  &  Co.,  The  E.  8. 
Holtzer-t.'ahot  Electric  Co. 
Palate,  H.T. 
Partrick  &  Carter  Co. 
Southern  Electrical  Supply  Co. 
Star  Electrlx  Co. 
Union  Hardware  Co. 
Van  Nuls.C.  S. 
Weatern  Electric  Co. 
UtynamoM. 
BruBh  ElectrlcCo. 
Bain  Electric  Mfg.  Co. 
Colbarn&Co.,I.  W. 
Eieton  Elertrlc  Co. 
Electrical  Engineering  Co. 
Fort  Wayne  bilectrlc  Co. 
JFIawkeyt?  Electric  ManufacturlngCo. 
Howard  &  Co.,  Illram  M. 
Helaler  Electric  Light  Co. 
Little  .t  Co.,  F.  P. 

National  Eltctric  UannfacturlngCo. 
Schuyler  ElectrlcCo. 
Shawhan  MHchlno  Works. 
ThomBon-UouBton  ElectrlcCo. 
United  .states  Electric  Lighting  Co. 
Weatern  Electric  Co. 
Weatinghouee  Electric  &  Mfg.  Co. 
Electrical  Instroments. 
Central  Electric  Co. 
Electrical  Supply  Co.,  The. 
Groat  Western  Electric  Supply  Co. 
Greeley  &  Co.,  The  E.  8. 
Partrick  &  Carter  Co. 
Queen  &  Co. 
Star  Electrlx  Co. 
Weatern  Electric  Co. 
WftHt.on  Rlnctrlcal  Inntrument  Oo. 
Kicctrical  Npecialtlcs. 
Hipwell  Mfg.  Co.,  11.  H. 
Northwefltern  Elect,  Specialty  Co. 
Turner  Brfiea  Works, 


Blectrlc  Rallw^aFS. 

Detroit  Electrical  Works. 

Edison  General  Electric  Co. 

Thomson- Houston  Electric  Co. 

Weetlnghouae  Electric  &  Mfg.  Co. 

Woodbridge  &  Turner  Eng.  Co. 
Electroliers    and    Combina- 
tion fixtures. 

Bageot,  E. 

Electrical  Supply  Co.,  The. 

Great  Western  Electric  Supply  Co. 

Sawyer-Man  ElectrlcCo. 

Thomaon-HouBton  Electric  Co. 
JCIectro-Platine  machines. 

Brush  Electric  Co. 

Colburn&Co.,I.  W. 

Edison  General  Electric  Co. 

Thomson-Houston  Electric  Co. 
finslnes,  l^team. 

BSI  Engine  Co. 

Engineering  Equipment  Co. 

Pearson  &  Co..  W.B. 

Pond  Enaineering  Co. 

Sioux  City  Engine  Works. 

Steams  Mfg.  Co. 

Triumph  Compound  Engine  Co. 

Westinghouse  Machine  Co. 
RngraT«>rs. 

Biaun  Illustrating  Co. 
Fire  Alarms. 

Electrical  Supply  Co.,  The. 

Knapp  Eiectrical  Works. 

Partrick  &  Carter  Co. 

Western  Electric  Co. 
Friction  Cones. 

Evans  Friction  Cone  Co. 
Gns  liiehtlne,  Klectrlc. 

Cleverly  Electrical  Works. 

Electrical  Supply  Co.,  The. 

Knapp  Electrical  Works. 

Partrick  &  Carter  Co. 

Western  Electric  Co. 

WoUenaak.  J.  F. 
Creneral  ElectrlcAl  Snpplles. 

Alexander,  Barney  &  Chapln. 

American  Electrical  Works. 

Automatic  Switch  Co. 

Brush  Electric  Co. 

Central  Electric  Co. 

Chicago  Electric  Mfg.  Co. 

Cleverly  Electrical  Works. 

Edison  General  Electric  Co. 

Electric  Construction  &  Supply  Co. 

Electrical  Supply  Co.,  The. 

Empire  City  Electric  Co. 

Fletcher  &  Fletcher  Electric  Co. 

Great  Western  Electric  Supply  Co. 

^^reeley  &Co.,TheE.  B. 

Holmea,  Bootb&  Haydens. 

Holtzer-Cabot  Electric  Co. 

lilinoie  Electric  Material  Co 

International  Okonit«  Co.,  The. 

Knapp  Electrical  Works. 

Lennon,  J.  M. 

Monitor  Electric  Co. 

Ostrander  &  Co.,W.  R. 

Partrick  &  Carter  Co. 

Southern  Electrical  Supply  Co. 

Stanley  &  Hall. 

Star  Electrlx  Co. 

Standard  Electrical  Works. 

Thomson-Honeton  ElectrlcCo. 

Union  Hardware  Co. 

Van  Hois,  C.S. 

Western  Electric  Co. 

WIlBon,  Rebenfttock  *  Co.- 

WoUenaak,  J.  F. 
Globes  and  Rlectrlcal  Glass- 

Trare. 

Baggot,  E. 

Great  Weatern  Electric  Supply  Co. 

Phcenlx  Glaaa  Co. 
Hard   Robber  for  Kleotrlcal 

Purposes. 

Butler  Hard  Rubber  Co. 
Inanlators  and  InsnlBtlnc 

Materials. 

Alexander,  Barney  A  Chapln. 

Butler  Hard  Rubber  Co. 

Central  Electric  Co. 

Electric  Mercbandlae  Co. 

Electrical  Supply  Co.,  The. 

Empire  City  Electric  Oo. 

Fletcher  &  Fletcher  Electric  Co. 

Great  Weatern  Electric  SunpIyCo. 

Iliinole  El.'flric  Material  C6. 

Interior  Condnlt  &  Inaulatlon  Co. 

International  Okonlte  Co.,  The. 

Kartavert  Mfg.  Co. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Monaell  &  Co.,  Eusten*. 

New  York  Infiulated  Wire  Co. 

Partrick  &  Carter  Co. 

Southern  Electrical  Supply  Oo. 

standard  Paint  Co. 

Weatern  Electric  Co. 
iDsnlated  iVires  and  Cables. 

Masnet  Wire- 
American  Electrical  Worke. 

Central  Electric  Co. 

Chicago  Ineulatiul  Wire  Co. 

Diiy'e  K'Tlto  Insulation. 

Eastern  Electric  Cable  Co. 

Edleon  General  Electric  Co. 

Electrical  Supply  Co..    The. 

Great  Western  Electric  Supply  Co. 

BolmeH,  Booth  &  Haydens. 

IlHnolB  Elei-trlc  Material  Co. 

Interior  Conduit  &  Ineulatlon  Co. 

international  Okonlte  Co.,  The. 

India  Rubber  &  Qntta  Percha  Inau- 
latlngOo. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

New  York  Tnaalated  Wire  Co. 

Partrick  &  Carter  Co. 

Southern  Electrical  Supply  Co. 

Standard  Eleetrlcal  WorKS. 

Standard  Underground  Cable  Co. 

Weatern  Electric  Co. 
Journal  Jleorines. 

Turner  Brans  Works. 
LnmpH,  IncandeHCent. 

Alexaiidnr.  Baro'^y  &  Chapln. 

BernatetD  Electric  Co. 

Brush  Electric  Co. 

Buckeye  Electric  Co. 

Central  Electric  Co. 

Ediflon  General  Electric  Co. 

Electrical  Supply  Co.,  The. 

Empire  City  Electric  Co. 

Great  Western  Electric  Supply  Co. 

Greeley  &  Co.,  The  K.  8. 

HelBler  Electric  LJKht  Co- 

Knapp  Electrical  worke. 

1-ennon,  .1.  M. 

Monitor  IClectric  Co. 

Hawver-AfAn  Elnctric  Co. 

Southern  Electrld&l  Supply  Co. 

SnDbdfim  iDcapdeeceptLftmp  Oo. 


liampSflncandescent— Contd. 

ThomBon-Houston  Electric  Co. 

Western  Electric  Co. 
Slasnet  (Tire. 

(See  Insulated  Wire.) 
aiedical  Batteries. 

Fletcher  &  Fletcher  Electric  Co. 

Partrick  &  Carter  Co. 
Mica. 

Munsell  &  Co.,  Eugene, 
Minins  Apparatus,  £leetric. 

Bain  Electric  Mfg.  Co. 

Edieon  General  Electric  Co. 

Thomson-HoQflton  Jclectric  Co. 

Weatinuhouse  Electric  &  Mfg.  Co 
Motors. 

Bain  Electric  Mfg.  Co. 

Brash  ElectrlcCo. 

Baxter  Electric  Motor  Go. 

Card  Electric  Motor  &  Dynamo  Co 

Crocker- Wheeler  Electric  Motor  Co 

C.  &  C .  Electric  Motor  Oo 

Detroit  Electrical  Works. 

Eaaton  Electric  Co. 

Edleon  General  Electric  Co. 

Electrical  Engineering  Co. 

ElektroE  Manufacturing  Co. 

Hawkeye  Electric  Mfg.  Co. 

Lennon,  J.  M. 

Shawhan  Machine  Worka. 

Thomaon-HouBton  ElectrlcCo 

U.  S.  Electric  Lighting  Co. 

Westinghouse  Electric  &  Mfg.  Co 
Oils. 

Taussig,  S. 
Oil  Cups  and  Rrass  Goods. 

Powell  Co.,  Wm. 
Packing . 

K.  Y.  Belting  &  Packing  Co. 
Pins  and  Brackets. 

Central  Electric  Co. 

Electrical  Supply  Co.^  The. 

Great  Weatern  Electric  snpolv  Co 

Holmee,  C.H.  fp  J  V'". 

Standard  Electrical  Works. 

Southern  Electrical  Supply  Co. 

Weetern  Electric  Oo. 
Poles. 

Brownlee  &  Co. 

Central  Electrio  Co. 

Coolidge  Fuel  Supply  Co. 

Electrical  Supply   Co.,  The 

Great  Weatern  Electric  Supply  Co 

Holmes,  C.  H. 

Mllllken  Bros. 

Sterling,  W.  C. 

Star  Iron  Tower  Co. 

WiBconsin  Bridge  .fi;  Iron  Co 
Publishers.  JKlectrlcal 

Electrician  Publishing  Co. 
Push  Ruttons. 

Central  Electric  Co. 

Electrical  Supply  Co.,  The. 

Fletcher  &  Fletcher  Electric  Co 

Great  Western  Electric  Supply  Co 

Knapp  Electrical  Works. 

Northwestern  Elect.  Specialty  Co 

Partrick  &  Carter  Co. 

Standard  Electrical  Works. 

Union  Hardware  Co. 

Western  ElectrlcCo. 
Railways.  Rlectrlc. 

(See  electric  railways.) 
t^eparRtor^.  Hteam. 

Pond  Engineering  Co. 
Speaklne:  Tubes, 

Central  Electric  Co. 

Electrical  Snpply  Co.,  The. 

Knapp  Electrical  Worke. 

Monitor  Electric  Co. 

Oatrander  &  Co. ,  W.  R. 

Western  Electric  Co. 

Wollensak,  J.  P. 
Speed  Indicators. 

Queen  &  Co. 
Street  Ry.  Ktmipmeut. 

Minneapolia  Street  Ry.  Co. 
Supplies,  Elecirlc  Kailway. 

Klectrlc  Slercbandiae  Co, 

Electric  Railway  Specialty  Co. 
Tapes,  Insulating. 

American  Electrical  SVorks. 

Central  Electric  Co. 

Eastern  Electric  Cable  Co. 
Edison  General  Electric  Co. 

Electrical  Supply  Co. ,  The. 

Great  Weatern  Electric  Supply  Co. 
India  Robber  &  Gutta  Percha  In- 
sulating Co. 

International  Okonile  Co.,  The. 
New  York  Inenlated  Wire  Co. 
Wentern  ElectilcCo. 
Telesraph  Apparatus. 
Bunnell  &  Co.,  J.  H. 
Central  ElectrlcCo. 
Electrical  Snpply  Co.,  The 
Empire  City  Electric  Co. 
Great  Weatern  Electric  Supply  Co. 
Greeley  &  Co.,  The  E.  8. 
Knapp  Electrical  Worke. 
Monitor  Electric  Co. 
Partrick  &  Carter  Co. 
Standard  Electrical  Worka. 
Western  Electric  Co. 
Teleplionns,  Klpctrlc. 
Standard  Electrical  Works. 
Weatern  Electric  Co. 
TcRt  Instruments. 
Bain  Electric  Mfg.  Co. 
Central  Electric  Co. 
Electrical  Supply  Co^The. 
G  reeley  &  Co , ,  The  E .  S. 
Knapp  Electrical  Works. 
Queen  &  Co. 
western  Electric  Co. 
Weston  Electrical  Instrument  Co 
Tnsi£le  RoltM. 

Wrltrley.T. 
Transl'vrniers. 

Stanley  Electric  Mfg,  Co. 
Trucks,  Klectrlc  Car. 
Detroit  Electrical  Works, 
fidlflon  General  Electric  Co. 
QMcGnireMfiz.Co. 
Stephenson  Co.,  Jno. 
Thomaon-HouetoD  Electric  Co. 
Westinghouse  Electric  &  Mfg.  Co. 
Turbine  M'beels. 
Dayton  Globe  Iron  Worke  Co. 
Hunt  Machine  Co.,  Rodney, 
Leffel  &  Co.,  James. 
Stilwell  A  Blerce  Mfg.  Oo. 
Wire,  Rare. 
American  Eleotrlcftl  Works. 
CeDtral  Electric  Co. 
Electrical  Supplv  Co.,  The. 
HolraeB,  Boolh  A  nnydons. 
Knapp  Klectrlcftl  Works. 
Partrick  A  Carter  Co. 
RoobllDg*e  Sons  On.,  Jno,  A. 
WMtem  Electric  Oo. 
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TTME    TV-ATIOIV^L  C^WRBOIV  CO 


CleT7-ela.ri.d.,  Oliio. 

MANUFACTURERS  OF' 


ELECTRIC  LIGHT  CARBONS  a™  BATTERY  MATERIAL. 


Electric  Specialties, 

WE    MAKE 

Electric  Supplies  Under  Contract. 


INCANDESCENT  LAMPS. 

TO  FIT  STANDARD  SOCKETS. 


THE  BUCKEYE  ELECTRIC  CO., 

P.O.  Box  123,     CLEVELAND,  OHIO. 

WRITE  ''OR  ciRcuLAE.  CHICAGO  OFFICE,  182  Jackson  Street. 


HOLMES,  BOOTH  &  HAYDENS, 


MANUFACTURERS 


OF    BARE    AND    INSULATED    WIRE. 


ITnderwriters'  Cox>per  Electric  Light  Line  Wire, handsomely  finished, highest  condiictivily.     Copper  Magnet   Wire,  Flexible  Silk,  Cotton 
and  Worsted  Cords  for  Incandescent  Lighting.    Mound  and  Flat  Copper  Bars  for  Station   Work, 

Insulated  Iron  Pressure  Wire, 


■^'A-rA'.T.T^^.^A'A»A-J<.»^»-.n 


PATENT 


"K.K. 


PI 


LINE  WIRE 


For  Electric  Light,  Electric  Railways,  Motors,  Telegraph  and  Telephone  Use. 

w^Lg-ents  for  tlie  ■"v>;7-.A.SmiTO'r01T  C.A.2SBCiT  CO.,  Cartoons  for  .Arc  I.igli.tin.g-. 

THOS.  L.  SCOVILL,  New  York  Agent,        -       _       -       -        25  Park  Place,  NEW  YORK. 


IHE  HAWKEYE 

ELECTRIC  MFG.  CO., 

DAVENPORT,    -     -     IOWA. 


E3XJII_3Z)^F=J^   OF" 

Complete  Central  Station 


>.:cj-33 


ISOLATED  PLANTS, 
ARC  AND  INCANDESCENT  APPARATUS. 


OUR  DITlfABIOS  are  unsurpassed  by  any  made  for  efficiency, 
automatic  regulation,  and  general  workmanship. 


Licensee  of  the  Renowned  Perkins   Incandescent  Lamps, 

Famous  for  long  life  without  discoloration. 


ELECTRIC    MOTORS    for    Railway   Circuits   and   Central 
Stations;  any  voltage,  highest  efficiency,  all  sizes. 


Prices  Reasonable.    Write  us  for  Catalogue  and  Price  List. 


-  MANUFACTrRED  Bf  - 


The  Card  Electric  Motor  and  Dynamo  Co. 


I 

Cincinnati,  Ohio, 

MANUFACTURERS  OF 

Electric  Motors  for  Arc  and  Incan- 
descent Circuits,  from  1-6 
to  50  H.  P. 

CorrcMpondeiioc  S^olicited. 


BOSTON— The  Eaetfrn  Electiical  Supply* 
Conetrnction  Co..  65  Oliver  St. 

NEW  YORK-ChaB.  L.  Eidlltz,  10  W.  23a  St. 

CHICAGO— The  ThOB.  L.  JohosoD  Co.,  312 
Dearborn  St. 

WILWAUKEB— Henry HamleD, 641  Third  St. 

WASHINGTON,  D.  C— J.    Ueo.    Gardner, 

10115  n  St. 
ST.  LOUIS  —  Stogl  Electrical  Engtaeerlng 

Co.,  1106  Finest. 
MONTGOMERY,  ALA.— W.  F.  Murphy. 
DETROIT,   MlCI3.-Tho  Michigan  Electric 

Co  .  21'i  and  21 1  Griewold  St. 
MINNEAPOLIS,  MINN.-J.M.Lennon,  No. 

'2i  LoRn  ftnrt  'I'niBt    Hulldine. 


BERNSTEIN  ELECTRIC  CO. 


INGANDESGENT  LAMPS 

FOIl 

ARC-LIGHT  CIRCUITS. 

SIMPLE.   RBLTATtLE.   DURABLE. 

The  only  safe  aocket  for  eorles  lamps,  and  the  only 
socket  having  insulating  material  for  the  outside 
parts.    Send  for  Illustrated  Catalogue. 

620   ATLANTIC   AVENUE, 
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UIGBT  IS  SAT 


'WHIElDSr      THE 


Sun  Arc  Lamp 

IS    XJSEID. 


Manufactured  to  burn  on  either  Arc  or 

Incandescent  Circuits. 


sir^s^L^^iT   OPR   11^  s:efjies. 


HEADQUARTERS  FOR  HOLMES,  BOOTH  ^  HAYDENS' 


Weatherproof  %Kl  Line  Wire 


IT  HAS  NO  SUPERIOR. 


GREAT  WESTERN  ELECTRIC  SUPPLY  CO., 

Manufacturers,  Dealers  and  Importers, 

I,  XJ.  S.  JL. 
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ALEXANDER,BARNEY&CHAPIN, 


TELEPHONE  BUILDING,  20  Cortlandt  St.,  NEW  YORK. 


VOLTMETERS. 


\  A.B.G.  1 


AMMETERS. 


ELECTRICAL  SUPPLIES. 


ARC  AND 

INCANDESCENT 

LAMPS. 


ELECTRIC 
RAILWAY 

For  All  Systems.     S  U  P  P  L I  ES 


SEND  FOR  CATALOGnE. 


ELECTRIC    MERCHANDISE    CO., 

11  ADA3IS  STREET,  CHICAGO. 

■W.  B.  MASON,  General  Manager. 


Dynamo  Regolators  and  Rheostats 

Of  all  descriptions  in  stock  and  manufactured  to  order  for  any  special  work. 

MOTOR    SWITCHES, 

Both  Hand  and  Automatic,  of  Superior  Design 
and  Construction. 

Entire  attention  devoted  to  the  manufacture  and  ■wiring  of  Bheostats. 

AUTOMATIC  IWITCH  COMPANY, 

SOLE  MANOFACTUREKS  OF  THE 

Whittingham    Automatic    Switch, 

No.  8  Keyser  Building, 

BALTIMORE,    MARYLAND. 

SEND  FOR  CATALOGUE  AND  PRICE  LIST. 


DERIVATION  OF  PRACTICAL  ELECTRICAL  UNITS. 


By  Lieut.  F.  B.  Badt  axd   Prof.  H.  S.  Caehaet. 


j^io,  :p's  cz:e:i^t^. 


This  is  a  very  liandsome  book  of  60  pages,  printed  on  fine  heavy  paper,  with  neat  cloth  binding.  It  contains  Por- 
traits and  Biographies  of  Ohm,  Watt,  Faraday,  Joule,  Gauss,  Weber,  Sir  WilHam  Siemens,  Dr.  Werner  von  Siemens, 
Volta,  Ampere,  Daniel),  von  Jacobi,  together  with  a  carefully  prepared  table  of  the  Practical  Electrical  Units,  with  their 
relative  values. 

In  no  other  Sinsle  Volume  can  this  Rare  Collection  of  Portraits  be  Found. 


ELECTRICIAN  PUBLISHING  CO., 


6  Lakeside  Bnilding,  Chicago,  111 


BAIN  ELECTRIC  MFG. CO., 

FOREE  BAIN,  President  and  Engineer. 
47  and  49  S.  Jefferson  Street,  CHICAGO. 


DYNAMOS    AND    MOTORS 

1-12  to  500  Horse  Power. 


Highest  Class  in  Efficiency,  iVIechanical  Design,  and  General  Utility. 

Experts  in  applying  Electricity  to  New  Uses. 


SKMD  FOR  CATALOGUK. 
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ELECTRIC    POWER    MACHINERY, 


And  Manufacturers  of 


General  Electrical  Supplies 


This  is  the  only  motor  geared  to 
both  axles.  It  is  designed  and  built 
for  efficient  and  economical  working. 
Its  practical  operation  of  street  rail- 
ways so  far  sustains  this  claim. 


DETROIT.  MICH. 


AND  STILL  THEY  COME. 


Among  our  late  sales  are 


38  "WARD"  ARC  LAMPS 

TO  THE  CENTRAL  R.  R.  OF  NEW  JERSEY. 


185  ''WARD"  ARC  LAMPS 

TO  THE  H.  B.  CLAFLIN  COMPANY  OF  NEW  YORK. 


SATISFACTION  GUARANTEED. 

la  Corresponding  please  state  Voltage  and  System.     Immediate  Shipment  Guaranteed. 
Increased  orders  from  ail  Central  Stations  using  the  lamp. 

THE  ELECTRIC  CONSTRUCTION  ANO  SUPPLY  CO. 


Established  1881. 


18  Cortlandt  Street,  NEW  YORK  CITY. 
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Our  St.  Louis  Branch: 

Southern  Electrical  Supply  Co., 


nlow/;: 


TRAD  E       M  AR  K. 

823  Locust  St., 

ST.  LOUIS,  MO. 


••• 


COMMERCIAL 

LAMP  CORD 


••• 


Our  Kansas  City  Branch: 

Gate  City  Electric  Company, 


vLO  n/> 


^-'^^^^^^^^^^^'^^^^^'^^^^^^^^^^ 


TRADE       MARK. 

672  Delaware  St., 

KANSAS  CITY,  MO. 


Another  Victory  for  the  Okonite  Company. 

The  OKONITE  COMPANY  has  never  produced  a  poor  article  in  the  past,  and  has  too  good  a  reputation 
at  stake  to  do  so  in  the  future.     Its  latest  "Good  Thing"  is  a  lamp  cord,  cotton  or  silk  covered,  that  is 


Owl      TRADE   rAARK 

This  brings  out  the  Okonite  boy  again  with  his  familiar  smile,  which  always  means  something. 

We  are  now  exclnsive  Western  Agents  for 


Commercial  Fire-Proof  Lamp  Cord,     Packard  Incandescent  Lamps, 
Bryant  Sockets  (an porceiam and  Brass),  Okonite  Wire,  Improved  Candee  Wire. 

These  articles  are  the  very  best  in  their  respective  classes.     We  take  pleasure  in  quoting  on  the  entire  supply  equipment 
of    Electric    Railroads,    Electric    Light,    Telegraph   and    Telephone    Companies.       SEND    US    A    TRIAL    ORDER. 


Our  Omaha  Branch: 

Western  Electrical  Supply  Go , 


slS^N/^ 


TRADE        MARK. 


418  8.  15th  St., 

OMAHA,  NEB. 


CENTRAL  ELECTRIC  CO., 

1  16&  118  Franklin  St., 
CHICAGO. 


Connected  by  Private  Wire  with   Postal  Telegraph  Cable 
Company's  System. 


Our  Denver  Branch: 

Electric  Power  Transmission  Co., 


=l-ON'A^ 


f TRADE  MARK' 

1722  Lawrence  St., 

DENVER,  COLO. 
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Edison  General  Electric  Co, 


f 


EDISON  BUILDING,  BROAD  STREET, 


Edison  General  Electric  Co.'s  Lamp  Worh,  Harrison,  N.  J.    Devoted  Exclnsively  to  tlie  Mannfactnre  of  Incandescent  Lamps. 


-^'v*'' 
<£ 


THE  LARGEST  INCAHDESOENT  LAMP  FACTORY  IN  THE  WORLD. 


Edison  Lamps, 


Least  First  Cost, 

Least  Operating  Expense, 

Longest  Life  for  Given  Expenditure  of  Power. 


The  relative  economy  in  the  use  of  lamps  of  different  efiaciencies  vinder  average  cordi- 
tions  of  central  station  practice  is  shown  hy  the  following  table: 


Por  16  c.  p.  lamps  of 
2.77  watts  per  can- 
dle aod  »00  hours 
are  rage  life. 

Por  It)  c.  p.  lamps  of 
3.1  watte  per  can 
die  and  600  honra 
average  life. 

For  16  c.  p.  lamps  of 
3.r>  watts  per  can- 
dle and  900  hours 
average  life. 

For  Iti  c.  p.  lamps  of 
4  wattH  piT  candle 
and      1,500    houra 
average  life. 

Power 

liflmp  Renewals 

0,357  cts. 
0.146  cts. 

0.400  cts. 
0.073  cts. 

0.464  cts. 
0.049  cts. 

0.ei6  cls. 
0.029  cts. 

Total  cost  per   16  candle  lamp  hour 
when  the  power  to  run  a  16  c.  p.  3.1 
watt  lamp  coat  0.4  cts.  per  hour,  and 
lamps  coat  44  cte.  each 

0.603 

cts. 

0.473 

cts. 

0.513 

cts. 

0.546 

cts. 

N.  B.    The  Edison  Lamp  lias  an  eflBciency  of  3.1  T^atts  per  candle. 

Lamps  supplied  of  any  voltage,  any  candle  power  and  in  any  quantity,  from 

DISTRICT    OFFICES: 


Canadian  DiHtrict,  Kdison  Bldg.,  Toronto,  Can. 
Central  District,  Kialto  Bnildlnt;,  Chicago,  III. 
Kaertem  District,  EdiHon  Building,  Broad  8t.,   New  York. 
New  Kugland  District,  25  Otis  Sttreet.  Boston,  Mass. 


Pacilic  Coast  Dist.,  Edison  Bldg.,  1  tS  Bnsli  St.,  San  Francisco, Cat. 
I'aciiic  Northwest  District,  FIcischner  BIdg.,  Portland,  Ore. 
Kocky  Blonntain  District,  masonic  Building,  Denver,  Colo. 
Sonthern  District,  lO  Decatur  Street,  Atlanta,  Ga. 
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THE  NATIONAL  TRANSFORMER  SYSTEM 

03F*  x]Nro.a^jN-i3E:sos]Z(rrr  Xjxcs-xza^izia'ot-. 


CONVERTER  EFFICIENCIES. 
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Transformer  on  Pole  Showing  National  Safety  Fuse  Box. 


COMPLETE 

CENTRAL  STATION  EQUIPMENTS 

Foil 

LIGHT    OR    POWER 

l>I8TBI«l'TION. 


OUR  APPARATUS  IS  OF  THE 

HIGHEST    EFFICIENCY, 

MECHANICALLY  AND  ELECTRICALLY. 

WK  OVARANTEK  ITM  QPKRATIOK  AND 

PROTECT  OUR  CUSTOMERS. 


COMPLETE 

DIRECT   CURRENT  SYSTEM 

FOE 

ISOXJ.A.TE3D 

LIO-HTHsTGI-. 


NATIONAL  ELECTRIC  MFC.  CO.,       Eau  Claire,  Wis. 


a:E3C3.    IIB.    S^X.A.  W,    Oexx'l    liIei,xi.ASC>x>c 


NEW  YORK,  N.  Y.,      • 
BUFFALO,  N.  Y., 
CINCINNATI,  O., 
WASHINCTON,  D.  C, 
PHILADELPHIA,  PA., 


A-ca-EinsTTS: 


National  Electric  Mfg.  &  Const.  Co.,  50  Broadway. 

Little,  McDonald  &  Co.,  141  East  Seneca  St. 

W.  N.  Gray,  1  2  Chamber  of  Commcrco. 

.      L.  N.  Cox,  16  Fifth  St.,  S.  E. 

C.  M.  Blanchard,  Girard  Building. 

SAN  FRANCISCO,  CAL., 


KANSAS  CITY,  MO., 
ST.  PAUL,  MINN., 
DETROIT,  MICH.,       -        - 
DENVER,  COLO., 
WINNIPEG,  MAN., 

National  Electric  Dovolopmont  Co. 


Thomas  Wolfe.  615  Main  St. 

Tho  Electrical  Engineering  &  Supply  Co. 

-     Commorolal  Electric  Co. 

The  Mountain  Electric  Co. 

Simpson- Davis  Electrical  Construction  Co, 
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"A  DOLLAR  SAVED  IS  A  DOLLAR  EARNED." 

Therefore  you  can  earn  dollars  galore  'without  the  expenditure  of  either 
mental  or  muscular  force  by  the  use  of  the 

Economic  Incandescent  Lamp. 

A  lamp  that  is  all  its  name  implies.    Send  for  a  sample  order  and  convince  yourself. 

NORTHWESTERN  ELECTRICAL  SPECIALTY  CO., 

GEO. L. KiRKHAM, Manager.  1017  Chamber  of  CommercG,  CHICAGO. 

Heisler  System  Lono  Distance  Series 

INCANDESCENT   ELECTRIC   LIGHTING. 

UNEQUALED  FOR  DISTRIBUTION  OVER  WIDE  AREAS. 

"Awarded  the  Highest  Distinction,  a  Gold  Medal,  hy  the  International  Jury 
at  the  Universal  Exposition,  Paris,  1889." 


Specially  adapted  for  Street,  Commercial,  and  General  Illumination  frjm  Central  Stations.  Plant  may  be  located 
where  power  can  be  secured  cheapest,  even  if  miles  distant  from  the  Lighting  Station.  Safety,  Reliability,  and  Financial 
Success,  fully  demonstrated.  Plan  of  Wiring  the  Simplest,  Cheapest  and  most  Efficient.  Strictly  Series.  Noted  for  the 
Brilliancy  and  Beauty  of  the  Light.  Lamps  10  to  100  Candle  Power ;  Long  Life  without  Blackening.  Greatest  Production  ol 
Candle  Power  per  Horse  Power.    Dynamo  Self-Contained  and  Perfectly  Automatic. 

SEND  FOB  CIBC1TI.AB.  COBBESPONDENCE   SOIilCITED. 

ZSIiZSCTRIC  I.IGHT  CO,, 

DREXEL  BUILDING,  ....  PHIUADELPHIA.  PA. 


THE  ELEMENTS  OF 

llYNAMIC  FLECTRICITY 


AND  MAGNETISM. 


A  Book  TYTQT*  I^TTT'  f         s'noe,  $2. 

For  Iieamers.      U  U  O  X    \1  U  X  •      Postage  Free< 

ELECTRICIAN  PUBLISHING  CO., 

6  Lakeside  Building,  CHICACO. 


G.  A.  HARMOUNT,    .^ 

MANAGKH  .  ,;,.:-", 

MONITOR  ELECTEIC  CO., 


WABASH  AVE.,  CHICACO,  ILL. 


WHOLESALE  DEALER  IN  GENERAL 


ELECTRICAL  SUPPLIES. 


WESTEKN  AOENT  FOB 


ALFRED  F.  MOORE 


(KSTABLISIIKD  IS'20.  i 


ELECTRICAL  WIRES  AND  GABLES.. 

Electric  r,iglil,  Annunciator  and  OITice  Wires.     Incandescent  and  Battery  Cords; 
fiiot.  every  kind  of  Wire  known  to  the  Eluctrical  Trade. 


THE  EASTON  ELECTRIC  CO., 


MANUFACTURERS  OF 


The  Claus-Easton  Dynamo- 

IMPROVED  "CONTINENTAL"  MACHINE. 

For  Electric  Ligliting,  Power  and  Electro  Deposition. 

WE  CLAIM  THE  FOLLOWING  ADVANTAGES: 

No  External  Magnetism.— Perfect  Regulation. — No 
Sparking  at  Brushes. —  Self-Oiling  Bearings.  —  95  Per 
Cent.  Efficiency. — Solid  Construction  in  One  Casting  — 
Self-Centering  Bearings. — Mechanical  Perfection. 


See  Cut  'n  Issue  of  May  23. 


These  Machines  are  Euili  in  all  Sizes,  and  for  all  Voltages. 

Special  Discounts  ti>  Contrnctlng:  Knglnoei'H. 

For  Prlcos  nml  Ciitiihimio,  iiddi'OHH 

THE  EASTON  ELECTRIC  CO., 

Aldrlcb  CoQi't,  4S  Bioadvay,  New  TorL 
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Tho  WGsting;Iiouse  Electric  h  Manufacturing  Co.'s 


IRON-CLAD 
GEARLESS" 
MOTOR. 


IRON-CLAD 
GEARLESS 
MOTOR. 


» 


"IRON-CLAD"  because  the  Armature  and  Field  Coils  are  COMPLETELY  PROTECTED  by  the  field  magnet 
casting,  making  It  Possible  to  run  this  Motor  with  Perfect  Safety  on  inundated  tracks  and  through  snow  and  slush. 

"GEARLESS"  because  the  Armature  is  placed  DIRECTLY  on  the  CAR  AXLE. 

There  is  NO  CONSTANT  LOSS  from  FRICTION  of  BEARINGS  and  GEARS,  and  NONE  OF  THE  REPAIRS 
which  these  parts  require. 

There  can  be  NO  NOISE  from  the  Motor, 

At  least  20  per  cent,  in  the  Power  consumed  is  SAVED,  owing  to  absence  of  gears. 

The  AVERAGE  WORKING  EFFICIENCY  is  between  90  and  95  per  cent. 

Armature  is  SOLIDLY  KEYED  to  the  axle  and  the  WIRES  are  laid  in  grooves,  so  that  no  strain  or  vibration  can 
move  them. 

The  WEIGHT  of  the  fields  is  CUSHIONED  upon  and  SUPPORTED  by  SPRINGS. 

For  further  information  and  catalogues,  address  the 


WESTINGHOUSE  ELECTRIC  &  MANUFACTURING  CO. 


IMCANDESCENT 


To  Fit  any  Socket. 


Excelling  all  others  in  Life, 
Maintenance  of  Candle- 
Power  and   Efficiency. 


THE  BEST  IS 


General  Electrical  Supplies 

of  Superior  i 

Designs  and  Finish. 


LAMPS 


FROM   8  c.  p.  to  ISO  c.  p.,  AND 
ANY   VOLTAGE. 


Even   Diffusion 

of  Light  by 

twisted  filament. 


TBE  CHEAPEST 


Send  for  our 

CATALOGUE 

of  August  1 ,  1  890. 


510-534  West  23d  Street, 

NEW  YORK. 


620  Atlantic  Avenue. 

BOSTON,  MASS. 


'? 


217  La  Salle  Street, 

CHICAGO,  ILL. 
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BDRNLEY  DRY  BATTERY 

PATEHTTED  January,  1890. 

STRONGER  tlian  any  open  circnit 
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That  the  Western  Electrician  enjiys  the  distinction 
of  having  been  selected  by  one  of  the  shrewdest 
of  advertisers  as  the  medium  for  carrying  the 
largest  advertisement  ever  placed  in  an  electrical 
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its  own  moial. 
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Utilizing  the  Water   Power  at   Spokane. 

In  the  Western  Electrician  of  May  24, 
1S90,  there  appeared  an  article  on  ''Electrical 
Progress  in  Spokane  Falls,"  in  which  was  given 
a  description  of  the  work  of  the  Edison  Elec- 
tric Illuminating  company,  illustrated  by  photo- 
graphic reproductions  of  the  architect's  plans. 
This  station  is  now  in  operation  and  the  West- 
ern Electrici.an  is  enabled  to  present  two  il- 
lustrations from  photographs  of  the  dynamo  and 


est  and  largest  of  these  falls  on  the  property  of 
the  Washington  Water  Power  company.  This 
company  has  just  completed  extensive  im- 
provements in  the  river  at  this  point,  and  part 
of  the  work  has  been  the  construction  of  this 
station  for  the  Edison  company.  The  station 
is  built  on  the  south  bank  of  the  river  at  the 
corner  of  Front  and  Monroe  streets.  The  floor 
of  the  station  on  which  the  water  is  delivered  is 
about  fifty  feet  below  the  level  of   the  water  in 


fording  further  protection  from  high  water. 
Upon  this  granite  base  is  built  two  stories  of 
brick  with  pilastered  walls.  The  columns  in 
the  station  are  all  of  cast  iron,  and  the  floors 
are  made  of  iron  girders  resting  upon  the  col- 
umns, covered  with  corrugated  iron  arches  sup- 
ported by  eyebeams,  the  whole  being  filled  in 
with  Portland  cement  concrete.  The  floor  of 
the  second  story  is  overlaid  with  a  thin  layer  of 
maple,  upon  which   the    dynamos   immediately 


wheel  rooms.  Much  interest  is  manifested  by 
engineers  in  this  station,  as  it  is  a  practical 
demonstration  of  the  advantages  to  be  derived 
from  the  utilization  of  water  power  for  electri- 
cal work. 

This  is  the  largest  individual  lighting  plant 
on  the  Pacific  Coast,  not  excepting  San  I'ran- 
cisco;  and  the  hydraulic  equipment,  both  in  de- 
sign and  magnitude.isconsidered  superior  to  any 
yet  produced  in  any  other  part  of  the  United 
States,  if  not  the  world. 

The  entire  power  of  the  Spokane  river  at  this 
point  is  about  30,000  horse  power.  Within  the 
city  the  river  flows  over  a  series  of  falls. 
The  station  is  situated  near  the  foot  of  the  low- 
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the  dam  from  which  the   large    feed    pipes   are 
taken. 

The  building  is  rectangular  in  form,  65x120 
feet,  the  ends  facing  east  and  west.  The  foun- 
dation walls  are  built  of  granite  rubble  laid  in 
Portland  cement  mortar,  about  2,Sco  perch  of 
granite  and  1,000  barrels  of  cement  having  been 
used.  The  foundation  walls  are  built  thus 
solidly  to  withstand  the  action  of  the  water  from 
the  draft  tubes  below  and  of  high  water  when 
the  river  is  in  llood.  An  opening  twelve  feet 
wide  is  left  on  the  west  end  of  the  foundation 
wall  for  the  tail  water.  A  solidly  constructed 
river  wall  is  built  from  the  dam  down  to  the 
river  bank  between  the  river  and  the  station,  af- 


rest.  The  roof  is  flat,  and  is  covered  with  the 
best  slow  combustion  construction;  and  the 
whole  station  has  been  built  with  the  idea  of 
being  absolutely  fireproof.  A  large  supply  of 
hose  and  buckets  is  kept  in  constant  readiness, 
and  in  case  of  fire  direct  access  can  be  had  to 
the  main  Humes  which  run  through  the  station, 
so  that  the  entire  building  can  be  Hooded  with 
water  in  a  very  few  minutes.  The  main  entrance 
to  the  building  is  on  the  east  end,  and  an  eleva- 
tor and  two  flights  of  stairs  furnish  the  neces- 
sary communication  between  the  two  stories. 

The  most  remarkable  features  of  the  station 
appear,  however,  in  its  hydraulic  equipments. 
Two  parallel  flumes  conduct  the  water  from  the 
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dam  to  the  station,  a  distance  of  about  500  feet. 
These  fiumes  are  each  7  feet  in  diameter,  and 
are  of  %  inch  tank  steel.  At  the  lower  end, 
where  the  pressure  is  greater,  the  steel  is  5-16 
inch  thick.  They  are  capable  of  discharging 
425  cubic  feet  of  water  per  second,  and  of  de- 
Hvering  2,700  horse  power.  Their  course  from 
the  dam  partakes  of  an  easy  downward  slope 
till  within  about  seventy  feet  of  the  station. 
They  then  take  an  abrupt  downward  course  for 
about  fifty  feet,  and  enter  the  station  at  its  east 
end  along  the  level  of  the  first  Hoor,  continuing 
their  parallel  course  to  the  opposite  end  of  the 
building,  where  they  come  to  an  abrupt  termi- 
nation with  dead  ends. 

Headgates  built  of  granite  and  Portland  ce- 
ment mortar  are  placed  at  the  river  dam,  where 
the  water  enters  the  penstocks.  These  head- 
gates  are  provided  with  a  set  of  straining  racks 
placed  in  front,  consisting  of  bars 'of  three-six- 


wheel  case  contains  a  pair  of  horizontal  Victor 
turbines  of  the  Stilwell  &  Bierce  manufacture. 
The  pulleys  are  placed  on  the  horizontal  shaft 
on  each  end  of  the  wheel  case,  and  communicate 
their  power  by  a  system  of  direct  and  almost 
perpendicular  belting  to  the  dynamos  on  the 
floor  above.  The  losses  from  friction  due  to  in- 
tervening countershafting,  frequent  in  stations 
of  nearly  every  kind,  are  thus  avoided.  It  gives 
the  singular  condition  of  affairs  that  the  driving 
turbines  run  faster  than  the  driven  dynamos. 
Each  wheel  case  has  a  pair  of  Snow  governors, 
and  the  regulation  is  good.  Each  wheel  can  be 
regulated  by  hand  from  the  dynamo  floor 
above  by  perpendicular  shafts  with  hand  wheels. 
Each  pulley  in  the  arc  department  is  equipped 
with  a  friction  clutch,  which  enables  it  to  be 
thrown  on  or  off  as  occasion  requires,  indepen- 
dent of  the  others.  The  centers  of  the  turbines 
are  located  twenty  feet  above  low  water,  so  that 


Of  these  two  pairs  are  15-inch  and  six  pairs  10- 
inch.  Each  pair  of  the  15-inch  wheels  drives 
six  50-light  Thomson-Houston  arc  machines, 
giving  375  horse  power  at  700  revolutions. 
Each  pair  of  the  lo-inch  wheels  drives  two  No. 
20  Edison  incandescent  dynamos,  giving  175 
horse  power  at  t,oco  revolutions  per  minute. 
This  power  is,  of  course,  owing  to  the 
immense  pressure  due  to  seventy  feet  fall  of 
water,  which  is  exceptional,  and  is  very  rarely 
to  be  obtained.  All  these  wheels  are  so  nicely 
adjusted  and  run  so  smoothly,  notwithstanding 
their  high  rotative  velocity  and  power,  that  there 
is  no  perceptible  vibration  on  the  wheel  cases 
containing  them.  All  the  incandescent  dyna- 
mos of  the  station  deliver  their  current  to  one 
set  of  bus  bars. 

At  the  present  time  about  t,5oo  horse  power 
is  used  for  the  generation  of  electricity  in  the 
station,  but  additions  are  continually  being  made 
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teenth-inch  flat  iron,  the  spaces  between  the 
bars  being  three-eighths  cf  an  inch.  These  racks 
are  for  the  purpose  of  preventing  foreign  bodies, 
such  as  chips  of  wood,  etc.,  getting  into  the  pen- 
stocks and  down  into  the  wheels.  The  head- 
gates  are  also  provided  with  two  different  ways 
of  regulating  the  water  in  the  penstocks,  and 
when  desired  the  water  can  be  entirely  shut  off, 
thus  allowing  men  to  go  inside  the  penstocks  to 
make  repairs,  should  it  become  necessary. 

The  hydraulic  machinery  of  the  station  is  all 
arranged  on  the  first  door  on  the  level  of  the 
main  penstocks.  On  each  side  of  these  pen- 
stocks at  right  angles  to  the  same  are  set  short 
branch  pipes,  on  which  are  placed  the  wheel 
cases.  ICach  penstock  contains  si.\  wheel  cases, 
three  on  each  side.  There  are,  therefore,  in  all 
twelve  wheel  cases.  Two  draft  tubes  lead  from 
the  ends  of  each  wheel  case  down  to  the  base- 
ment of  the  building  to  conduct  the  water  away 
after  it   has  passed  through  the  wheels.     Each 


there  can  be  no  danger  of  high  water  interfer- 
ing with  their  running. 

The  entire  power  of  this  station  is  2,700  horse 
power,  but,  as  will  be  understood  from  the  de- 
sign, this  power  consists  of  twelve  different 
units  of  power,  each  unit  independent  of  the 
others,  inasmuch  as  there  are  twelve  different 
wheel  cases.  Thissystem  of  dividing  the  entire 
power  into  independent  units  is  a  very  great 
advantage  in  all  cases  where  a  breakdown  may 
occur  with  any  part  of  the  machinery.  A  gate 
is  placed  between  the  main  penstock  and  each 
wheel  case  so  as  to  enable  the  supply  of  water 
to  be  shut  off  from  one  set  of  wheels,  should  it 
become  necessary.  Thus  the  entire  power  of 
the  station  may  be  shut  off  from  all  the  wheel 
cases  if  desired,  though  the  main  penstocks  may 
be  full  of  water,  or  one  set  of  wheels  may  be 
shut  down  while  all  the  other  wheels  in  the  sta- 
tion are  running.  At  the  present  writing  eight 
pairs  of  wheels  are  equipped  and  in  operation. 


to  this  amount,  as  the  demand  for  light  and 
power  increases.  The  company  has  now  about 
500  arc  and  8,500  incandescent  lights  in  opera- 
tion, and  about  250  horse  power  in  motors. 
The  lighting  capacity  of  the  station  is  1,200 
arcs  and  12,000  incandescents.  The  company 
is  now  equipping  a  pair  of  17'i-inch  wheels  to 
drive  two  So-kilowatt  Edison  generators  at  500 
volts  for  street  railway  work.  They  will  be  in 
operation  in  a  few  weeks,  and  the  company  ex- 
pects to  transfer  a  large  part  of  their  motor  ser- 
vice now  upon  the  ordinary  machines  to  these 
generators. 

The  designs  of  this  station  enable  the  supply 
of  power  to  be  absolutely  uninterrupted  both 
day  and  night  all  the  year  round.  Several  of  the 
incandescent  dynamos  have  not  ceased  to  run 
day  and  night  for  the  last  fifteen  months,  sup- 
plying current  to  many  motors  for  elevator 
work,  printing  presses,  etc.  All  the  printing 
presses  of  the  city  are  run  by  electric    motors 
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supplied  by  the  current  from  the  incandescent 
dynamos  of  this  plant.  They  have  been  pushed 
continuously  for  the  time  mentioned,  showing 
the  absolute  reliability  of  water  power  for  elec- 
tric station  work.  Upon  entering  the  station 
where  the  hydraulic  machinery  is  in  operation 
one  is  impressed  with  the  advan'age  of  water 
power  over  steam  in  the  way  of  cleanliness  and 
comfort  to  the  men  who  attend  the  machinery. 
No  hissing  of  engines  assails  the  ears,  and  there 
js  none  of  the  grease,  dirt  or  ashes,  or  the  ex- 


unite  in  saying  that  the  entire  work  in  its  design 
and  execution  is  first-class  in  every  respect. 

The  foundation  stone  of  this  station  was  laid 
in  June,iSgo,  and  the  first  machines  were  started 
about  the  first  of  the  present  year. 

The  entire  cost  of  this  station  has  been  about 
$100,000,  about  §75,000  of  which  was  expended 
in  the  building  and  hydraulic  equipments,  and 
the  remaining  §25,000  in  electrical  equipments. 

The  Edison  Electric  Illuminating  company 
occupies   the   entire   lighting  field   of  the  city. 


EDCO   STREET   RAILWAY   MOTOU. 


cessive  heat  attendant  upon  the  steam  engine. 
On  the  contrary,  the  atmosphere  is  perfectly 
cool,  everything  is  clean,  and  the  wheels  run  so 
smoothly  that  there  is  no  undue  noise  or  commo- 
tion. No  coal  shoveling  is  necessary,  and  the 
wheels  can  all  be  cared  for  by  one  attendant, 
who  has  only  to  occasionally  give  them  a  little 
oil. 

The  electrical  equipment  of  the  station,  which 
is  placed  on  the  second  floor,  is  the  most  com- 
plete to  be  found  in  that  section.  The 
system  of  arc  lighting  used  is  the  Thomson- 
Houston;  the  system  of  incandescent  lighting  is 
the  f^dison  three-wire.  Twenty-four  arc  dyna- 
mos and  sixteen  incandescent  dynamos  can  be 
placed  on  this  floor.  Each  arc  machine  weighs 
about  three  tons,  and  supplies  fifty  lights;  they 
have  a  speed  of  about  S20  revolutions.  There 
are  at  present  nine  Thomson-Houston  machines 
in  operation;  also  two  .\merican  machines  and 
one  Brush.  There  are  eleven  circuits  in  opera- 
tion, and  their  total  length  is  over  sixty  miles. 
The  longest  arc  circuit  is  over  twelve  miles  in 
length,  and  the  shortest  aboutthree  miles. 

The  overhead  system  of  distribution  is  used 
by  the  company.  For  this  purpose  there  are 
over  1,000  poles  in  use,  fifty  feet  in  length  over 
all,  of  9  and  10  inch  tops.  They  are  all  of  green 
cedar,  straight  and  sound,  set  at  the  outer  edge 
of  the  sidewalk. 

The  motor  service  performed  by  the  company 
is  unusually  large,  as  electricity  for  motive 
power  is  generally  used  throughout  the  city, 
this  being  largely  due  to  the  cheap  rates  at 
which  the  company  is  able  to  supply  the  current. 
All  the  printing  presses  and  most  of  the  eleva- 
tors of  the  city  are  run  by  the  electric  current. 
Fans  for  cooling  and  ventilating  purposes,  and 
motors  for  driving  sausage  machines,  pumping 
water,  etc  ,  are  used  in  large  numbers.  In  fact, 
the  electric  current  is  u.sed  everywhere  in  the 
city  where  motive  power  is  required,  from 
driving  sawmills,  where  25  horse  power  motors 
are  used,  down  to  running  the  delicate  mecha- 
nism of  electric  clocks.  The  total  power  in 
use  for  motor  purposes  approximates  250  horse 
power,  and  it  keeps  four  No.  20  machines 
tolerably  well  loaded  all  day. 

The  hydraulic  equipment  of  the  station  was 
designed  and  superintended  by  Henry  A. 
Herrick,  M.  A.,  S.  C.  E,,  and  the  electrical  part 
of  the  work  was  designed  and  placed  in  position 
by  John  B.  Fisken,  the  electrician  of  the  com- 
pany; and  all  who  have  examined  the  station 


and  is  without  any  rival.  The  rates  for  its 
lighting  and  power  service  are  exceedmgly  low; 
and  under  the  management  of  W.  S.  Norman 
the  plant  has  grown  from  two  machines  capacity 
in  an  old  station  to  its  present  magnitude;  and 
it  is  expected  that  the  present  station  will  have 
sufiicient  capacity  to  supply  the  lighting  needs 
of  the  city  for  several  years  to  come.  The 
capital  stock  of  the  company  is  $200,000,  fully 
paid  up. 

The  officers  of   the   company   are:    F.  Rock- 
wood    Moore,    president;    John    W.    Chapman, 


The  Edco  Street  Railway  Motor, 

The  Edco  street  railway  motor,  herewith  illus- 
trated, consists  of  two  parts,  the  motor  proper 
and  the  suspension  frame  with  gear  box.  The 
armature  is  of  the  Gramme  type,  lo  inches  long 
and  10  inches  in  diameter,  and  wound  with  only 
one  layer  of  No.  7  wire.  The  core  is  built  up 
of  soft  Norway  iron  disks,  laminated  with 
paper. 

The  pole  pieces  are  made  of  soft  cast  iron, 
with  wrought  iron  cores  for  the  spools.  The 
field  magnets  are  of  the  Manchester  type  with 
oval  spools. 

The  encasing  is  made  of  fiber,  and  protects 
the  motor  from  dust.  The  suspension  frame 
and  gear  box  are  cast  in  one  piece.  The  upper 
half  of  the  gear  box  is  a  separate  casting,  easily 
removed  for  inspection  of  gearing.  The  gearing 
is  made  of  cast  iron  with  steel  pinions  running 
in  oil.  All  bearings  are  bushed  with  hard 
bronze  and  are  self-oiling,  requiring  to  be  oiled 
not  oftener  than  once  a  month.  Nine  of  these 
motors  are  in  successful  operation  on  the 
Dubuque  Street  Railway  company's  Imes  in 
Dubuque,  la.  The  motor  is  manufactured  by 
the  Electro  Dynamic  company  of  Philadelphia. 


The  Howard    Dynamo. 

It  has  been  the  aim  of  the  manufacturers  of 
the  Howard  dynamo,  herewith  illustrated,  to  pro- 
duce a  machmethat  will  embody  high  efficiency 
with  the  simplest  form  of  construction  and 
fewest  number  of  parts. 

In  the  Howard  dynamo  the  field  magnet  has 
an  exceedingly  low  magnetic  resistance,  and 
from  the  nature  of  the  material  used  and  the 
proportions  of  the  various  parts  only  one  coil  is 
needed  to  bring  the  magnetism  to  a  point  at 
which  the  requisite  electromotive  force  may  be 
attained  with  a  moderate  speed.  The  core  is 
built  of  charcoal  sheet  iron.  The  pole  pieces 
are  very  massive  castings  of  charcoal  iron 
and  have  a  sufficient  cross-section  to  give  to 
that  part  of  the  magnetic  circuit  the  same  mag- 
netic conductivity  as  the  core.  The  machine  is 
compound  wound.  The  armature  is  of  the 
drum  type,  having  the  usual  laminated  core. 
Its  peculiarity  is  the  method  of  winding,  which 
is  done  with  a  flat  or  ribbon-like  conductor, 
wound  in  such  a  manner  that  a  sufficient  num- 
ber of  turns,  having  a  large  area  of  cross-section, 
can  be  put  on  the  armature  core   still  maintain- 
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vice-president;  J.  D.  Sherwood,  treasurer;  W.  S. 
Norman,  secretary  and  manager,  and  John  B. 
Fisken,  electrician. 

The  WESTERN  Electrician  is  indebted  to  John 
Mackenzie  for  the  photographs  and  description 
of  the  plant. 

It  is  expected  that  the  change  from  the  cable  to  the 
electric  system  in  Grand  Rapids,  Mich.,  will  be  completed 
by  July  4th.  Over  800  tonsof  new  rails  have  been  ordered, 
and  contracts  have  been  signed  for  several  2oo  horse  power 
generators. 


ing  a  short  distance  between  the  core  and  the 
faces  of  the  pole  pieces.  In  the  300  light  ma- 
chine, the  armature  has  eighty  turns  in  the  con- 
ductor, the  resistance  of  which  is  0.02076  ohm. 
The  resistance  of  the  scries  coil  of  the  field 
magnet  is  0.00858  ohm  and  that  of  the  shunt 
coil  is  19  ohms.  These  machines  are  built  in 
twelve  sizes. 

The  Howard  dynamos  and  motors  are  man- 
ufactured by  Hiram  M,  Howard  &  Co.,  Cin- 
cinnati, O, 
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Current  Regulator  for  Incandescent 
Lamps. 

The  illustration  represents  an  ingenious  and 
compact  device  for  varying  resistance  in  series 
with  an  incandescent  lamp,  and  thus  increasing 
or  diminishing  the  light. 

In  the  elongated  socket  of  the  lamp,  Fig.  i, 
are  placed  disks  £>  and  i?'  of  insulating  mater- 
ial. To  these  disks  are  secured  little  metallic 
blocks  B  as  shown,  the  blocks  of  the  upper 
disk  alternating  in   position  with  those   of   the 


FIGS.  I,  2,  3  AND  4.     CURRENT  REGULATOR  FOR  INCANDES- 
CENT  LAMPS. 

lower  disk  and  each  block,  e.xcept  the  last  of 
the  series,  being  provided  with  two  holes  for 
receiving  the  ends  of  the  small  graphite  pencils 
C.  Fig.  2  gives  a  clear  idea  as  to  the  manner 
in  which  the  pencils  and  blocks  are  connected. 
Figs.  3  and  4  show  the  relative  positions  of  the 
contact-arm,  the  contact-blocks  and  the  key. 
In  the  center  of  the  disk  Z>'  is  journaled  a  spindle, 
to  which  is  attached  a  little  arm  carrying  at  its 
free  end  a  contact-spring  which  is  capable  of 
forming  an  electrical  connection  with  the  me- 
tallic blocks.  The  spindle  is  provided  with  a 
miter-wheel  which  is  engaged  by  another  miter- 
wheel  on  the  key  spindle.  By  turning  the  key  the 
arm  is  brought  into  contact  with  the  first  block 
of  the  lower  series,  causing  the  full  current  to 
flow  through  the  lamp.  By  further  turning  the 
key  in  the  same  direction  the  arm  is  brought 
into  electrical  contact  with  the  metallic  blocks 
in  succession,  thus  introducing  more  or  less 
resistance  into  the  circuit  of  the  lamp  and 
diminishing  its  illuminating  power  to  any  desired 
extent.  By  means  of  this  device,  which  is 
the  invention  of  Charles  H.  Balsley,  Jr.,  and 
E.  M,  Porter,  Cornellsville,  Pa.,  the  lamp  may 
be  turned  up  or  down  in  the  same  manner  as  a 
gas  light. 

Hydro-Electric   Heating  Apparatus. 

The  cut  illustrates  diagrammatically  the  plan 
of  a  heating  system  in  which  electricity  is  em- 
ployed as  the  heating  agent.  In  this  system 
water   warmed   by  electricity  is  distributed  by 
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pipes  throughout  a  building  and  a  uniform  tem- 
perature is  maintained  by  automatically  regula- 
ting the  electric  current.  Referring  to  the  cut, 
it  will  be  seen  that  the  inventor,  Mark  W.  Dewey 
of  Syracuse,  N.  Y.,  employs  a  peculiar  form  of 
converter  T,  having  its  primary  coil  connected 
in  parallel  across  leads  extending  from  a  source 
of  alternating  currents.     The  secondary  coil  TV 


of  this  transformer  is  formed  of  a  copper  rod  or 
cable  to  obtain  good  conductivity,  and  its  ter- 
minals connect  with  a  perforated  and  coiled 
iron  pipe  C,  which  is  placed  as  shown  in  the 
boiler  A.  The  pipe  C  is  of  higher  resistance 
than  the  conductor  forming  the  transformer 
coil  and  constitutes  the  heating  conductor  for 
the  boiler  A.  The  perforations  allow  the  water 
to  circulate  within  the  pipe,  and  the  surface  area 
of  it  in  contact  with  the  water  in  the  boiler,  is 
thereby  greatly  increased. 

To  automatically  control  the  heating  of  the 
water  in  the  boiler  A,  a  pressure  cylinder,  5,  hav- 
ing one  end  opening  into  the  boiler,  is  provided. 
A  pivoted  connection  in  circuit  with  the  coil  JV 
is  attached  to  the  outer  end  of  a  spring  actuated 
piston  rod.  This  device,  it  is  claimed,  is  adapt- 
ed to  close  the  circuit  through  the  heating 
conductor  C,  when  the  pressure  in  the  boiler 
falls  and  to  open  the  circuit  when  the  pressure 
becomes  too  great. 

It  will  be  understood,  of  course,  that  on 
account  of  the  low  electromotive  force  of  the 
electric  current  employed,  it  is  not  apt  to  leave 
its  metallic  conductor  and  pass  through  the 
water  in  the  boiler.  In  practice,  however,  it 
may  be  found  advantageous  to  coat  the  heating 
conductors  or  pipes  with  some  suitable  insula- 
ting paint  or  enamel  that  will  not  appreciably 
obstruct  the  heat. 


Preventing     the     Rattling    of     Window 
Sashes  by  Means  of  Magnets. 

The   application   of    permanent    magnets  to 
windows  to  prevent  the  rattling  of  the  sashes  is 


PREVENTING  THE  RATTLING  OF  WINDOW  SASHES  BY 
MEANS  OF  MAGNETS. 

something  of  a  novelty.  It  is  a  common  prac- 
tice to  fit  car  windows  snugly  in  their  frames, 
so  snugly  that  unusual  dampness  serves  to 
swell  the  sash  and  render  it  almost  impossible 
to  raise  the  windows.  The  illustration  pre- 
sented herewith  shows  the  arrangement  through 
which  Thos.  N.  Sterry  of  Norwich,  Conn.,  seeks 
to  overcome  the  difficulty. 

The  sash  at  each  side  is  channeled  to  re- 
ceive a  bar  magnet  whose  two  poles  project 
toward  the  face  of  the  sash,  and  are  about 
flush  with  it.  Adjacent  to  the  magnet  poles, 
and  fixed  rigidly  in  the  window  frames,  are  rods 
of  iron.  These  rods  are  what  might  be  called 
the  keepers  of  the  magnets.  The  magnets  be- 
ing fixed  in  the  sash  act  constantly  to  draw  the 
sash  into  close  contact  with  the  frame  and 
thus,  it  is  claimed,  overcome  any  tendency  to 
rattle.  A  sash  so  provided  with  a  magnet  does 
not  require  to  fit  snugly  in  its  frame  and  may  be 
raised  or  lowered  readily.  While  the  magnets 
act  with  considerable  power  to  draw  themselves 
to  the  keepers,  they  do  not  interfere  materially 
with  the  raising  or  lowering  of  the  windows. 


Among  the  tenants  of  the  recently  burned  Codman 
building  in  Boston  was  the  Redding  lUectrical  company, 
which  sustained  considerable  loss. 


Siemens'  Improved  Dynamo. 

In  the  accompanying  cut  is  illustrated  a  com- 
pound wound  dynamo  with  drum  armature  of 
Siemens'  latest  type.  In  this  particular  ma- 
chine Messrs.  Siemens  have  used  wrought  iron 
field  magnets  of  a  somewhat  smaller  cross-sec- 
tion than  those  adopted  by  many  makers,  and 
have  wound  the  series  wire  on  one  limb  only. 
The  commutators  on  the  machines,  it  is  said, 
run  without  sparking.     The  armature  is  built 
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up  of  iron  disks,  and  the  conductors  consist  of 
strands  compressed  into  rectangular  bars,  which 
are  arranged  around  the  outside  of  the  arma- 
ture in  the  usual  way.  The  end  connections 
are  made  by  the  Siemens  method.  By  varying 
the  supports  of  the  armature  and  magnets,  this 
design  of  dynamo  can  be  coupled  direct  to 
any  type  of  steam  engine.  At  the  Royal  Naval 
Exhibition  dynamos  of  this  design  are  run- 
ning for  the  illumination  of  the  building  and 
grounds.  The  illustration  is  reproduced  from 
/ndustries. 


Stanley  Desk  Fan  Outfit. 

The  Stanley  Manufacturing  company,  Pitts- 
field,  Mass.,  has  just  placed  on  the  market  a  new 
fan  motor,  illustrated  in  the  accompanying  cut. 
It  is  claimed  for  the  device  that  the  design  of 
the  motor  is  very  compact,  and,  though  almost 
minute  in  dimensions,  it  is  thoroughly  mechan- 
ical. The  commutator  is  large,  the  shaft  heav)', 
the  brush-holder  permanent  in  adjustment.  The 
insulation  is  high,  and  the  amount  of  wire  on 
the  fields  and  armature  is  extremely  small.  It 
will  be  seen  that  the  general  contour  of  the 
motor  is  such  that  all  vital  points  are  well  pro- 
tected from  mechanical  injury.  The  shaft  is  of 
steel,  and  the  bearings  large  and  self-oiling. 
The  motor  complete,  with  fan  and  base,  weighs 
less  than  nine  pounds. 


Electricity  Versus  Cable. 

The  Detroit  correspondent  of  the   Western  Electri- 
cian notes  another   important  triumph  of  the  electric  rail- 


STANLFY  DESK  FAN  OUTIIT. 

way,  in  the  recommendation  of  Superintendent  Chapman 
of  the  Cable  Street  railway  of  Grand  Rapids,  that  the  en- 
tire system  be  remodeled,  and  that  the  electric  motor  be 
substituted  for  the  cable.  This  determination  was  arrived 
at  after  a  thorough  investigation  by  Mr.  Chapman,  who  is 
a  practical  cable  engineer,  formerly  of  Kansas  City.  The 
present  system  represents  an  investment  of  over  $2,000,000 
and  it  is  estimated  that  it  will  cost  $700,000  to  reconstruct 
the  line.  This  decision  is  especially  interesting  at  this 
time  when  Broadway  is  being  torn  up  for  the  purpose  of 
introducing  the  cable  in  the  most  important  thoroughfare 
of  New  York  City. — Electric  Power. 
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Electric  Prospecting  Drill. 

The  rapid  development  of  electrical  mining 
machinery  is  shown  by  the  number  of  electrically 
operated  drills  now  before  the  public.  One  of 
these  is  the  electric  diamond  drill,  manufact- 
ured by  the  Diamond  Prospecting  company  of 
Chicago,  illustrated  in  the  accompanying  cut. 
This  is  a  prospecting  drill,  and  is  in  succeesful 
operation  by  the  Aspen,  Colo.,  Mining  & 
Building  company.     Its  employment  brings  to 


Two  Notable  Wiring  Contracts. 

When  completed,  which  will  be  within  a  short, 
time,  the  new  Northern  hotel  at  the  corner  of 
Dearborn  and  Jackson  streets,  Chicago,  will  be 
the  loftiest  in  the  city.  The  building  is  four- 
teen stories  high,  and  is  asserted  to  be  perfectly 
fire-proof.  The  electric  lights  for  the  building 
will  number  over  3,500,  and  will  be  supplied  by 
the  Chicago  Edison  company,  the  contract  hav- 
ing been  recently  signed.     Current  will  be  sup- 


electric  PROSPECTING  DRILL. 


the  surface  a  solid  core  of  all  the  rock  and 
mineral  formations,  showing  accurately  the 
depth  of  the  mineral  deposit,  its  quality  and 
thickness. 

One  of  the  difficulties  attending  the  use  of 
the  diamond  drill  underground  and  in  rough, 
mountainous  localities  has  been  to  get  power 
to  the  machine,  as  the  nature  of  the  surface  of 
the  country  may  make  it  impracticable  to  get 
heavy  boilers  and  machinery  close  to  the  mine 
opening.  Even  where  this  can  be  done,  there 
still  remains  the  great  difficulty  and  expense  of 
getting  fuel  to  the  boilers,  if  the  mine  opening 
is  located,  as  often  happens,  on  a  mountain  top, 
where  timber  is  scarce.  And  a  further  difficulty 
arises,  where  compressed  air  is  not  used  as 
motive  power,  from  the  fact  that  the  use  of 
steam  underground,  besides  being  unsatisfactory 
for  power  and  uncomfortable  for  the  men,  is 
often  a  source  of  great  e.xpense  owing  to  dam- 
age caused  by  the  action  of  the  exhaust  steam 
on  the  mine  timber  and  rock.  The  application 
of  electricity  overcomes  these  difficulties  and 
will  permit  core  drilling  to  be  undertaken  to 
advantage  in  places  where  it  has  hitherto  been 
impracticable.  The  dynamo  can  be  located 
near  an  engine  or  water  wheel  and  power  trans- 
mitted to  the  drill,  which  can  be  on  a  mountain 
top,  in  a  deep  shaft,  or  in  any  part  of  the  mine. 
Any  constant  potential  electric  current  of  suffi- 
cient capacity  to  deliver  three  horse  power  at 
the  drill  motor  can  be  used.  The  current  for 
running  the  drill  can  be  taken  from  an  electric 
plant  already  installed  for  lighting,  hoisting  or 
other  mining  operation.s,  or,  if  no  electric  plant 
is  in  use  for  such  work,  a  small  dynamo  and 
water  wheel  or  engine  can  be  put  in  expressly 
for  the  drill,  at  slight  expense. 

The  operation  of  the  drill  will  be  readily 
understood  by  referring  to  the  illustration. 
The  device  for  feeding  is  a  combination  of 
tion  of  the  ordinary  gear  feed,  with  a  friction 
clutch  intervening,  which  not  only  avoids  dan- 
ger to  the  diamonds,  but  also  results  in  the 
most  efficient  and  economical  drilling.  All 
parts  of  the  machine,  including  motor,  drill, 
pump  and  hoisting  drum,  are  conveniently 
arranged  on  a  single  frame,  which  can  be 
mounted  on  trucks  for  moving  about  the  mine. 


plied  from  the  Edison  station,  but  the  wiring 
will  be  done  in  such  a  manner  that  an  isolated 
plant  can  be  put  in  afterward  if  desired.  One 
meter  will  be  used  for  the  entire  building. 

The  same  company  has  been  awarded  a  con- 
tract  to   furnish  lights  for   St.    James   Roman 


electricity.  Current  for  these  hmps  will  be 
furnished  from  the  South  Side  Edison  station 
on  Wabash  avenue. 


Electric  Motors  on  a  Dredge  and 
Amalgamator. 

Placer  mining  in  America,  of  late  years,  has 
been  so  unsuccessful  and  expensive  that  it  seems 
to  have  become  almost  entirely  abandoned  in 
many  good  paying  districts.  There  appears, 
however,  to  be  a  prospect  of  return  to  this 
branch  of  mining,  not  on  account  of  better  pay, 
but  principally  for  the  reason  of  the  advance- 
ment in  methods  and  machinery.  Many  new 
devices  for  the  handling  and  saving  of  gold  in 
this  condition  are  being  continually  experi- 
mented with  by  capable  men.  In  this  connec- 
tion, therefore,  there  is  illustrated  herewith  a  pro- 
cess and  apparatus  that  has  been  before  the 
public  for  some  time  in  California  and  Colorado. 

The  plant  consists  of  the  Bennett  amalgama- 
tor, dredge,  electric  plant  and  power  house. 
The  machines  are  built  in  three  sizes.  They  are 
constructed  of  steel,  and  are  adapted  for  hand- 
ling cemented  gravel  and  boulders.  The 
dredge  is  arranged  to  be  propelled  forward  or 
backward  on  a  screw,  or  on  its  own  track,  by  its 
own  power,  as  will  be  seen  in  the  illustiation. 
Mounted  on  the  dredge  are  four  electric  motors. 
One  of  the  motors  handles  the  dipper,  another 
lifts  it  through  its  cut,  a  third  swings  the  dipper 
to  the  hopper,  while  the  fourth  operates  the 
amalgamator,  which  is  upon  the  rear  of  the  plat- 
form. The  motors  are  operated  by  switches 
conveniently  placed  in  the  rotating  cab,  and  all 
are  under  the  perfect  control  of  a  single  opera- 
tor. These  switches  are  arranged  and  connected 
with  an  electro-magnetic  brake  so  as  to  reduce 
the  number  of  levers  requisite  to  thoroughly 
control  all  the  operations  of  this  plant  to  three, 
thus  enabling  one  operator  to  easily  handle  the 
entire  plant. 

The  dredge,  represented  in  the  illustration, 
which  was  taken  from  a  photograph  showing  it 
at  work  near  Denver,  handles  with  ease  two  dip- 
pers per  minute,  in  hard  cemented  gravel  and 
boulders,  such  as  are  usually  found  in  placer 
ground.  While  the  power  employed  may  be  that 
from  steam  or  water  used  directly,  power  trans- 
mitted through  the  agency  of  electricity  is  pre- 
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Catholic  church  on  Wabash  avenue.  The  church 
edifice  will  be  wired  for  300  lamps,  the  greater 
part  of  which  will  bej;rouped  about  the  columns 
in  series  of  ten  and  twelve.  The  sanctuary 
will  be  brilliantly  lighted,  and  lamps  will  be 
placed  at  advantageous  points  in  other  parts  of 
the  building.  It  may  be  noted  that  St.  James  will 
be  the  first  church  in  Chicago  to  be  lighted    by 


The 
and  is 
a  30 


ferred  for  many  and  obvious  reasons, 
plant  is  adapted  to  run  day  and  night, 
supplied  with  the  proper  electric  lights; 
horse  power  engine  is  required  to  run  this  No, 
plant,  exclusive  of  pumping.  The  machine  is 
made  by  the  liennett  Amalgamator  company  of 
Summit  county,  Colorado.  The  cuts  are  repro- 
duced from  Engineering. 
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Little  apparent  progress  has  been  made 
during  the  week  in  the  movement  for  a  united 
exhibit  and  larger  building  for  the  electrical  de- 
partment of  the  World's  Columbian  E.xposition. 
Electrical  people  have  not  ceased,  however, 
to  urge  their  claims,  and  the  fight  will  be  con- 
tinued with  renewed  vigor.  Chief  Barrett  says 
the  heads  of  the  great  eastern  electrical  con- 
cerns assured  him  of  their  sympathy  and  sup- 
port in  his  efforts  to  secure  adequate  space  for 
the  department.  They  expressed  a  willingness 
to  co-operate  with  him  as  they  were  vitally  in- 
terested in  the  success  of  the  great  exposition. 
Unless  the  authorities  of  the  fair  provide  a 
building  large  enough  for  a  united  exhibit  the 
companies  realize  that  their   efforts  to  make  a 


grand  display  will  be  useless,  and  they  will  not 
expend  as  much  time  and  money  in  arranging 
for  the  great  exposition. 

The  committee  of  the  Board  of  Directors  on 
electricity  and  electrical  appliances  may  be  ex- 
pected to  play  a  more  important  part  in  the  af- 
fairs of  the  exposition  than  heretofore,  as  its 
powers  have  been  greatly  increased.  When 
the  board  was  organized  the  duties  and  powers 
of  this  committee  were  extremely  limited — in 
fact  the  directors  seemed  to  look  upon  the  com- 
mittee as  one  of  minor  importance.  The  action 
last  week  is  merely  another  indication  of  the 
awakening  of  the  board  to  a  realization  of  the 
importance  of  this  department. 

There  are  many  other  encouraging  signs  in 
the  attitude  of  the  directors  toward  the  electri- 
cal department,  but  there  still  seems  to  be  a 
lack  of  decision  on  their  part.  Immediate 
action  is  required  if  the  officials  of  the  fair  de- 
sire to  free  themselves  of  the  charge  of  endan- 
gering the  success  of  the  most  important  de- 
partment of  the  great  exposition.  It  is  certainly 
to  be  regretted  that  so  much  time  has  been  al- 
lowed to  pass  without  definite  action  on  the 
part  of  the  directors.  The  electrical  people  were 
certainly  disappointed  at  the  attitude  of  the  di- 
rectors, acting  under  the  advice  of  the  construc- 
tion department,  but  they  are  still  prepared  to 
make  good  their  promises  if  they  receive  fair 
treatment,  and  are  enabled  to  make  a  display 
worthy  of  the  great  industry  they  represent. 
In  support  of  this  statement  the  chief  of  the  de- 
partment of  electricity  is  prepared  to  present  the 
opinions  of  the  representative  electrical  houses 
of  the  country.  There  is  no  division  of  the  elec- 
trical people  on  this  point.  They  are  a  unit  in 
their  support  of  the  position  assumed  by  Chief 
Barrett  and  advocated  by  the  Western  Elec- 
trician since  the  inadequacy  of  the  arrange- 
ments for  the  department  was  made  known. 


The  Chicago  Tribune  has  a  curious  idea  of 
newspaper  enterprise,  its  policy  being  a  disgrace 
to  the  profession.  It  is  constantly  appropriating 
the  property  of  others  without  due  acknowledg- 
ment. In  pursuance  of  this  piratical  policy  the 
Tribune  last  week  reproduced  from  the  Western 
Electrician,  without  credit,  the  handsomely 
executed  perspective  view  of  the  proposed  elec- 
trical building  presented  in  the  last  number. 


Almost  simultaneously  comes  the  news  that 
the  launching  of  the  coast  defense  ship  Mon- 
terey at  San  Francisco  by  President  Harrison, 
and  the  opening  of  the  naval  exhibition  at  Lon- 
don by  the  Prince  and  Princess  of  Wales  were 
accomplished  largely  by  means  of  electricity. 
The  coincidence  is  rather  curious,  and  affortJs 
another  striking  illustration  of  the  range  of  ap- 
plication of  electrical  science. 


The  people  of  Leraars,  la.,  displayed  excel- 
lent judgment  in  the  emphatic  manner  in  which 
they  rejected  the  proposition  to  establish  a 
municipal  lighting  plant.  There  is  no  doubt 
that  the  citizens  desire  the  city  streets  lighted 
by  electricity,  and  the  merchants  generally  ex- 
press a  desire  to  introduce  the  light  in  their 
places  of  business,  but  they  believe  the  plant 
should  be  installed  by  private  capital,  and  the 
council  will  undoubtedly  grant  a  franchise  to  a 
local  company. 

The  problem  of  utilizing  the  vast  water 
powers  now  running  to  waste  in  the  new  west- 
ern countries  is  occupying  the  attention  of  the 
leading  engineers  of  to-day.  Through  the  ad- 
vancement that  has  been  made  in  the  applica- 
tion of  electricity  and  the  development  of  long 
distance  transmission  of  power  there  is  much 
to  be  hoped  for  in  this  line.  Already  there  are 
several  large  electric  light  and  power  plants  in 
this  country  operated  by  electricity,  and  many 
more  will  follow.  In  this  connection  the  plant 
at  Spokane,  Wash,,  illustrated  in  this  issue  will 


prove  interesting.  It  is  considered  one  of  the 
most  complete  in  the  country,  and  the  exhaust- 
ive description  presented  elsewhere  will  no 
doubt  greatly  interest  electrical  engineers. 


An  improvement  which,  if  adopted,  will  re- 
sult in  the  abolishment  of  the  magneto  from  the 
outfit  of  every  subscriber  connected  with  the 
exchanges  of  the  Chicago  Telephone  company, 
was  described  in  the  last  issue.  If  the  pro- 
posed device  goes  into  service  and  the  magneto 
is  consigned  to  the  scrap  pile,  the  nervous  and 
irritable  subscriber  will  be  deprived  of  the  sat- 
isfaction of  venting  his  wrath  upon  the  harmless 
and  "  irresponsible  instruments.  To  place  the 
telephone  to  the  ear  will  be  all  that  is  necessary 
to.  effect  the  signaling  of  the  exchange.  The 
movement  of  the  receiver-hook  will  send 
the  signaling  impulse  out  over  the  line. 
An  idea  of  the  financial  value  of  the  pro- 
posed modification  may  be  had  if  it  is  under- 
stood that  one  magneto  proper,  leaving  the  bell 
out  of  the  calculation,  costs  a  telephone  com- 
pany in  the  neighborhood  of  §5.  As  the  Chi- 
cago Telephone  company  has  about  8,000  sub- 
scribers, and  each  of  these  has  in  his  outfit  one 
magneto  generator,  it  does  not  take  an  expert 
at  figures  to  demonstrate  what  an  immense  sav- 
ing will  be  effected  if  the  device  proves  efficient 
and  is  adopted. 


The  writer  of  patent  specifications  comes  in  this 
week  for  a  well-deserved  berating.  In  another 
column  there  are  presented  a  few  pertinent 
remarks  by  a  contemporary  relative  to  the  ver- 
biage of  patent  specifications,  and  it  may  be  said 
that  the  compiler  of  such  documents  is  severely 
but  fairly  criticised.  Those  who  have  had 
occasion  to  digest  the  lengthy  and  necessarily 
detailed  description  which  accompanies  patent 
drawings,  in  other  words,  to  boil  down,  so  to 
speak,  the  specification  and  put  it  into  plain 
English,  will  experience  a  feeling  not  only  of 
sympathy  but  of  satisfaction,  as  they  read:  "He 
is  the  tedious,  turgid,  too  effulgent  parent  of 
sonorous  phrases,  which  mean  too  much,  or  mean 
nothing,  according  to  their  connection." 

In  how  many  cases  do  we  find  that  document 
which  should  be  drawn  up,  at  least  as  far  the 
description  of  the  invention  is  concerned,  in  the 
simplest  and  most  easily  interpreted  language, 
filled  with  expressions  of  a  character  apparently 
indicative  of  the  writer's  desire  to  advertise  his 
extensive  vocabulary.  When  we  find  "a  hole" 
described  as  "a  perforation,"  and,  as  our  con- 
temporary says,  a  one  piece  casting  designated 
as  "integral"  etc.,  one  can  but  wish  that,  if  we 
must  put  up  with  "whereas"  "here-in-before- 
stated"  and  the  numberless  other  legal  docu- 
mentary trimmings,  we  might  at  least  have  a 
few  facts  of  a  descriptive  nature  "told  in  simple 
language  that  admits  of  no  misinterpretation 
whatever." 


A  number  of  interesting  points  were  brought 
out  in  the  discussion  which  followed  the  paper 
on  "Electricity  in  the  Production  of  Aluminum," 
recently  read  by  A.  S.  Brown  before  the  Ameri- 
can Institute  of  Elec'.rical  Engineers.  Attention 
was  called  to  the  mistaken  idea  that  all  of  the 
good  properties  of  aluminum  alloys  were  attrib- 
utable to  aluminum  itself.  In  this  connection 
the  most  common  mistake  has  been  in  the  be- 
lief that.aluminum  itself  had  the  tensilestrength 
of  aluminum  bronze.  Exaggerations  are  also 
indulged  in  relation  to  the  chemical  properties 
of  the  metal.  A  freedom  from  oxidization  has 
been  claimed  as  one  of  its  qualifications. 
Aluminum,  it  was  pointed  out,  although  not 
particularly  liable  to  corrosion,  if  it  is  subjected 
to  salt  or  alkaline  water,  or  even  ordinary  moist 
air,  will  tarnish  and  oxidize  rapidly.  Salt  water 
has  an  injurious  effect  upon  it.  Aluminum  is 
attacked  by  acid?  and  may  be  dissolved  by 
alkalies.  With  reference  to  its  electrical  prop- 
erty, aluminum  has  about  twice  the  conductivity 
of  copper  of  equal  weight,  and  has  about  half 
that  of  copper  for  equal  volume.  The  above 
and  many  other  intere.sting  facts  relative  to 
aluminum  were  touched  up  in  the  discussion  of 
Mr,  Brown's  paper.  The  enthusiast  who  looks 
for  a  great  future  for  the  metal  will  find  his  be- 
lief to  be  tempered  somewhat  after  a  careful 
perusal  of  the  paper  and  discussion. 
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Application  of  tine    Incandescent   Lamp 
in  Artillery  and  Mining  Service. 

Commander  Manceron  of  the  French  artil- 
lery has  made  an  ingenious  use  of  the  electric 
light  for  investigating  the  interior  of  large  guns 
and  projectiles.     The   light  is  employed  to  as- 


APPLICATION  OF  THE  INCANDESCENT   LAMP   IN  ARTILLERY 
AND   MINING   SERVICE. 

certain  if  the  guns  or  projectiles  are  free  from 
flaws  and  cracks.  Cracks  would  not  be  percep- 
tible on  the  outside  of  the  guns  from  the  fact 
that  most  of  the  heavy  pieces  are  covered  with 
concentric  steel  ring;.  The  first  examination 
of  the  guns  is  made  when  they  leave  the 
foundry,  another  test  is  made  after  they  are 
finished.  As  a  flaw  in  the  metal  might  not  be 
noticed  before,  they  are  also  frequently  sub- 
mitted to  an  e.xamination  after  a  certain  number 
of  shots  have  been  fired. 

To  make  the  testa  small  incandescent  lamp, 
Fig.  I,  is  placed  at  the  end  of  a  brass  tube, 
blackened  on  the  inside,  and  a  mirror  is  set  in 
this  tube  at  an  angle  of  45°  so  that  it  will  reflect 
up  through  the  tube  the  light  of  the  lamp  be- 
low, which  is  thrown  against  the  walls  of  the 
projectile.  The  lamp  and  tube  are  kept  in  a 
central  position  by  a  brass  ring,  which  fits  the 
opening  in  the  projectile.  Through  this  ring 
the  tube  can  be  pushed  by  a  twisting  movement 
until  the  lamp  reaches  the  bottom,  thus  enabling 
an  observer  to  e.xplore  every  inch  of  the  inte- 
rior. The  lamp  is  connected  by  a  set  of  small 
wires  to  two  binding  posts  on  the  outside  of  the 
tube.  From  the  binding  posts  connection  is 
made  with  a  secondary  battery,  or  a  small  dy- 
namo. Fig.  2  shows  the  small  dynamo  em- 
ployed. "With  a  speed  of  150  turns  of  the  crank 
per  minute  the  armature  will  make  about  3,900 
revolutions,  giving  a  current  of  two  amperes, 
at  a  diff'erence  of  potential  of  26  volts,  or  a 
capacity  of  52  watts. 

Commander  Minceron's  invention  has  been 
improved  by  M.  Trouve,with  the  object  of  util- 
izing it  for  geological  researches,  and  for  exam- 
ining the  different  strata  in  hydraulic  borings. 
The  Trouve  apparatus  is  founded  on  the  same 
principles,  but  the  great  depth  to  which  hydrau- 
lic borings  are  generally  made  necessitates  a 
somewhat  different  arrangement  from  that  shown 
herewith.  To  this  effect  a  short  cylinder, 
furnished  with  a  lamp,  and  protected  by  a  wire 
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Vt<--.  2.     MANKT'S  ill.ASTISO  MACHINE  AND  FI'SE  CARTRIDGE. 

guard,  a  mirror  and  a  reflector  in  the  same  rela- 
tive yjosition  as  described,  are  lowered  into  a 
shaft  by  means  of  two  insulated  wires,  carrying 
the  curri-nt  for  the  lamp,  and  ■  ontrolled  by  a 
windlass.  The  wires  are  fastened  at  the  periph- 
ery of  the  cylinder  so  they  do  not  obstruct 
the  image  of  the  wall  of  the  shaft,  which  is 
formed  on  the  reflector.  The  mouth  of  the 
shaft  is  covered  by  a  plate  having  two  holes 
for  the  passage  of  the  wires.     In  the  center  of 


the  plate  is  a  tube  supporting  a  telescope  for  the 
observation  of  the  strata  as  they  appear  in  the 
reflector  on  the  moving  cylinder.  The  focus- 
ing of  the  telescope  as  the  distance  to  the 
object  under  observation  increases,  is  accom- 
plished by  a  micrometer  screw.  This  instrument 
has  been  very  successfully  used  by  an  expedition 
commissioned  by  the  Portuguese  government  to 
the  coast  of  Mozambique  to  explore  its  geologi- 
cal properties.  The  illustration  is  reproduced 
from  Za  Nature. 


Manet's  Blasting  Machine  and  Fuse 
Cartridge. 

At  the  Paris  exposition  in  1SS9  a  new  elec- 
trical blasting  machine,  constructed  by  M. 
Manet,  attracted  the  attention  of  mining  en- 
gineers on  account  of  its  efficiency,  obtained  by 
an  arrangement  through  which  mechanical  force 
was  transformed  instantaneously  into  electric- 
ity. In  this  apparatus  the  armature  of  a  small 
dynamo  was  rotated  at  a  high  speed,  and  at  the 
moment  when  the  greatest  speed  was  attained 
the  power  delivered  was  automatically  and 
suddenly  transformed  into  electrical  energy. 
The  current  thus  developed  was  discharged 
through   a    set   of  conductors  to   the   blasting 


FIG.  4.     .MANET  S  LUSTING  MACHINE  AND  FVSE  CARTRIDGE. 

fuse  in  the  mine.  The  automatic  discharge 
was  controlled  by  two  metal  balls,  fixed  on  a 
shaft  in  such  a  way  that  the  centrifugal  force, 
at  a  certain  speed,  would  throw  them  against  a 
lever,  and,  displacing  this,  would  close  the  elec- 
tric circuit.  When  the  discharge  had  taken 
place  the  balls  and  lever  were  restored  automat- 
ically to  their  original  position.  This  arrange- 
ment, however,  proved  to  be  too  delicate  for 
practical  service  in  mines,  as  the  moist  air  and 
rough  usage  would  displace  the  balls  and 
render  the  instrument  unreliable. 

Improvements  have  recently  been  made, 
however,  and  the  present  instrument,  as  shown 
in  the  accompanying  illustrations,  is  claimed  to 
be  practically  perfect. 

The  balls  have  been  replaced  by  a  weighted 
lever.  Fig.  i,  attached  to  one  of  the  spokes  of 
the  gear  wheel  on  the  intermediate  shaft.  This 
lever  moves  inside  of  a  fixed  cylindrical  box, 
carrying  the  electrical  contacts.  The  contacts 
consist  of  two  rings,  insulated  from  each  other 
and  from  the  box,  and  are  connected  with  two 
insulated  binding  posts  on  the  outside  of  the 
box.  The  lever  is  kept  at  rest  by  a  spiral 
spring,  fastened  to  the  same  spoke  which  sup- 
ports the  lever,  and  it  also  carries  a  flat  spring 
with  a  contact  fastened  to  the  end. 

Figs.  2  and  3  illustrate  the  construction  of 
the  machine  proper.  It  consists  in  the  main 
of  a  small  dynamo  of  the  Gramme  type,  having 
a  double  ring  armature  with  a  commutator  on 
each  side.  One  end  of  the  armature  of  this 
machine  is  wound  with  comparatively  heavy 
wire,  and  serves  for  exciting  the  field,  while  the 
other  end  is  wound  with  fine  wire  and  feeds  the 


outside  circuit,  The  armature  is  rotated  by  means 
of  gearing,  arranged  as  shown,  and  the  speed 
obtainable  is  stated  to  be  10,000  revolutions  per 
minute.    When  this  speed  is  reached   the  centri- 


FIG.  I.    MANET  S  BLASTING  MACHINE  AND  FUSE  CARTRIDGE. 

fugal  force  is  sufficient  to  influence  the  lever  in 
the  contact  box  and  overcome  the  tension  of 
the  spring.  This  action  causes  the  weighted 
end  of  the  lever  to  press  the  contact  on  the  flat 
spring  against  the  contact  rings  in  the  box  and 
close  the  circuit.  The  interior  or  exciting  cir- 
cuit is  thus  rendered  operative,  and  at  the 
moment  the  magnetic  field  is  fully  saturated  a 
small  relay,  on  top  of  the  dynamo,  and  inserted 
in  the  same  circuit.  Fig.  3,  attracts  its  armature, 
closing  the  outside  circuit.  With  the  full  e.  m. 
f.  thus  obtained  there  is  an  instantaneous  dis- 
charge of  the  cartridge. 

The  cartridge  or  fuse  u'ed  for  this  machine, 
represented  in  Fig.  4,  consists  of  a  small  wooden 
plug  or  holder,  supporting  the  leading  wires. 
Between  the  extremities  of  the  wires  is  soldered 
a  fine  platinum  wire.  The  holder  is  placed  in- 
side of  a  small  tube,  filled  with  powder  and 
closed  with  a  plug  of  paper  or  felt.  The  fuse 
wire  in  the  cartridge  is  made  's  to  3-16  inch 
long  for  the  smaller  machines  and  5-16  to  7-16 
inch  for  the  larger  machines;  its  diameter  is 
about  1-64  inch  and  the  amount  of  current 
necessary  to  make  it  red  hot  is  about  .8  ampere. 
The  calculation  of  the  necessary  length  of  the 


FIG.  3.     MANET  S  nL.\STING  .MACHINE  AND  FUSE  CARTRIDGE. 

fuse  in  each  cartridge,  for  a  series  of  mines, 
where  the  resistance  per  inch  of  the  platinum 
wire  is  known,  is  easily  obtained  through  Ohm's 
law. 

The  Manet  blasting  machine  is  manufactured 
in  two  sizes.  The  larger  size,  intended  for  sub- 
marine mining  service,  has  been  introduced  in 
the  navy  of  Italy  at  the  arsenal  at  Spezzia. 
This  machine  is  8x8xio".4  inches  high  and  weighs 
22  lbs.  The  smaller  size,  for  ordinary  mining 
purposes,  is  6x6x8^j  inches  high  and  weighs 
only  12  lbs.  The  electromotive  force  of  the 
dynamo  of  the  machine  is  100  volts  for  the 
larger,  and  50  volts  for  the  smaller  sizes.  To 
protect  the  machine  and  render  it  portable,  it  is 
bo.'ietl  so  as  to  leave  nothing  but  the  crank  and 
a  set  of  binding  posts  on  the  outside.  The 
illustrations  are  reproduced   from  L' Electrician.  ' 
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Incandescent  Lamps  in  Carriages. 

Another  step  in  the  general  adaptability  of 
the  incandescent  lamp  for  industrial  and  domes- 
tic purposes  is  shown  in  the  accompanyingillus- 
tration,  reproduced  from  L' Electrician.  The  in- 
stallation of  such  an  outfit  is  no  great  achieve- 
ment, still  there  are  doubtless  a  number  of  the 
readers  of  the  Western  Electrician  who  will 
be  interested  to  learn  something  as  to  the  de- 
tails of  a  carriage  plant. 

For  illuminating   coaches   and    carriages  by 
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electric  light  a  small  battery  of  accumulators  is 
placed  under  the  coachman's  box,  and  wires, 
concealed  by  the  upholstery  of  the  carriage, 
lead  the  current  to  a  lamp  inside,  and  to  one 
headlight  on  each  side  of  the  box.  The  battery 
may  consist  of  four  cells,  each  weighing  about 
ten  pounds,  of  which  the  plates  constitutes  seven 
pounds.  The  space  taken  up  by  the  battery, 
which  is  placed  in  a  tight  wooden  box,  is  8x8 
and  i8J^  inches  long,  and  its  capacity  is  in  the 
neighborhood  of  48  ampere  hours.  The  solu- 
tion in  the  battery  is  made  immobile  by  adding 
a  cellular  composition  which  will  not  materially 
interfere  with  the  electro  rhotive  force  of  the  cell. 
Two  binding  screws,  one  on  each  side  of  the 
battery  box,  serve  to  hold  it  in  place,  and  at  the 
same  time  form  the  electrical  connections  with 
the  terminals  of  the  battery.  The  lamps  adapted 
for  carriage  lighting  are  of  about  4  candle  pow- 
er, and  consume  about  1.2  amperes  each  at 
their  maximum,  consequently  one  charge  of  the 
battery  will  furnish  light  for  about  twelve  hours. 
The  interior  lamp  is  mounted  with  a  key  and  a 
flexible  cord,  and  is  provided  with  a  hook  by 
which  it  can  be  fastened  to  the  upholstering  of 
the  carriage  at  any  convenient  point.  The  head- 
lights are  governed  by  switches,  one  on  each 
side  of  the  box,  enabling  the  coachman  to  light 
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or  extinguish  any  of  them  at  will.  Recharging 
the  cells  may  be  accomplished  by  a  gravity 
battery  so  it  is  not  necessary  to  remove  the 
accumulators  from  their  place. 


The  Tangent    Galvanometer. 

Frank.Kitton,  chief  operator  of  the  Western 
Union  Telegraph  company,  Buffalo,  read  an  in- 
teresting paper  on  the  tangent  galvanometer 
before  the  Buffalo  Fjlectrical  society  at  its  last 
meeting.  The  principle  involved  in  the  con- 
struction of   the  instrument  was  explained,  as 


was  also  the  application  of  the  apparatus.  Its 
employment  in  the  Buffalo  telegraph  office  was 
fully  described.  This  galvanometer,  Mr.  Kit- 
ton  explained,  is  one  of  the  most  useful  and 
accurate  instruments  of  measurement  in  service. 
There  are  about  15,000  cells  of  battery  em- 
ployed in  the  Western  Union  office  in  Buffalo 
to  operate  200  circuits,  of  which  30  are  quad- 
ruplex  and  45  duplex  circuits;  and  in  order 
that  these  should  be  maintained  to  the  proper 
standard  of  efficiency,  it  is  necessary  that  the 
batteries  should  receive  the  closest  attention. 
It  is  employed  in  the  Buffalo  office  not  only 
for  testing  the  home  batteries,  but  likewise  for 
determining  the  value  of  currents  received  from 
distant  points,  and  ascertaining  the  potential  of 
distant  batteries. 


Electric  Light  and  Scenic  Effects. 

Ernest  Albert,  the  celebrated  scenic  artist, 
addressed  the  Sketch  club,  Chicago,  last  week, 
and  in  the  course  of  his  remarks  alluded  to  the  in- 
troduction of  electric  lights  in  theaters.  He  said : 
''And  now,  as  to  lighting,  the  incandescent  lamp 
has  done  much  for  the  stage.  Its  full,  steady, 
glow  is,  when  run  at  the  proper  capacity,  equal 
to  gas,  while  its  great  advantage  over  the  latter 
is  in  its  safety.  With  it  we  are  enabled  to  place 
lights  where  formerly  we  could  not,  such  as 
close  to  nets  and  gauzes,  and  hung  around  in 
groups  or  running  along  in  pliable  and  brilliant 
lines  of  illuminating  force  upon  the  back  of  tree 
limbs  or  perforated  set  pieces  of  slender  propor- 
tions. Great  is  the  incandescent,  and  already 
broad  is  its  field.  The  arc  light  is  not  used 
upon  the  stage  for  general  illumination  on 
account  of  its  too  intense  shadows." 


A  New  Trailer   Connection. 

On  most  of  the  electric  railways  the  current 
is  also  used  for  lighting  the  motor  car  and  the 
trailers,  connection  being  made  by  flexible  cords 
joined  with  a  suitable  contact  device.     Chas.  G. 


Rochester  will  form  the  termini  of  the  new 
road.  A  branch  may  run  from  Lockport  to 
Youngstown.  If  so,  it  will  be  conducted  simply 
as  a  pleasure  route.  A  committee  was  ap- 
pointed to  visit  Buffalo,  Lockport  and  Tona- 
wanda  to  confer  with  interested  residents, 
these  places  and  also  to  consult  the  city  officials 
with  reference  to  rights  of  way,  etc. 


The  Cinch  Insulator. 

The  insulating  material  used  in  this  trolley 
wire  insulator  is  comb  stock  rubber.  The 
stem  and  yoke  are  of  malleable   iron,  and  the 
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pin  Is  of  brass.  The  strains  on  the  insulating 
material  are  those  of  compression.  There  are 
no  screw  threads  or  other  parts  subject  to  de- 
terioration from  exposure.  The  objects  aimed 
at  in  the  design  of  this  insulator  are  great 
strength,  high  insulation,  small  size,  convenience, 
durability  and  cheapness.  This  insulator  is 
manufactured  by  Emmet  Bros.  cSr  Griswold, 
New  York. 


NEW   TRAILER   CONNECTION. 

Armstrong  of  Chicago  has  designed  the  new 
form  shown  in  the  cut.  In  it  the  projecting 
ends  are  connected  with  the  circuit  only  when 
the  parts  are  slipped  together,  so  that  the  device 
may  be  safely  handled  in  any  kind  of  weather. 
The  contact  surfaces  are  large,  and  strong 
spring  catches  insure  a  quick  make  and  break. 
The  end  of  each  cord  is  soldered  into  a  brass 
tube,  and  a  knot  in  the  cord  takes  the  strain  off 
this  joint.  The  whole  is  made  of  spring  brass 
and  hard  rubber,  nicely  finished,  and  about  the 
size  of  the  cut.  It  is  to  be  placed  on  the  market 
by  George  Cutter,  Chicago, 


Iron  Box  Electric  Bells. 

In  the  accompanying  cut  is  illustrated  a  new 
iron  box  electric  bell  introduced  by  W.  R.  Os- 
trander  &  Co.,  New  York.  It  will  be  noticed 
that  the  armature  has  bottom  and  side  adjust- 
ments, and  is  pivoted  in  such  a  manner  that, 
although  it  works  very  freely,  the  points  will 
not  get  out  of  contact.  The  contact  points  are 
made  of  platinum  wire,  riveted  in,  and  the  arma- 
ture spring  is  phosphor  bronze.  The  hammer 
rod  is  twisted  in  the  armature  so  that  it  will  not 
work  loose.  Everything  is  inclosed  in  the  box, 
which  is  held  to  the  back  plate  by  a  center 
screw.  The  box  can  be  removed  if  desired 
without  taking  down  the  back  plate. 


Electric  Road    between    Rochester    and 
Buffalo. 

A  number  of  capitalists  of  Rochester,  N.  Y., 
are  interested  in  a  project  for  establishing  an 
electric  railway  between  that  city  and  Butfalo. 
It  is  proposed  to  equip  the  road  with  rolling 
stock  capable  of  handling  not  only  passengers 
but  freight,  mail  and  express.  At  a  recent 
meeting  the  members  discussed  the  question  of 
a  route  from  Rochester  to  Lockport  and  thence 
to  Tonawanda  and  the  Falls,  and  from  there  to 
I  Buffalo.     If  this  plan  is   adopted   Buffalo   and 


Electrical  Department  of  the  World's 
Fair. 

On  Sunday  last  Prof.  Barrett,  chief  of  the 
Department  of  Electricity  of  the  World's  Colum- 
bian Exposition,  returned  from  his  eastern  trip, 
which  was  of  nearly  two  weeks' 
duration.  One  of  the  principal  ob- 
jects of  the  chief  of  the  electrical 
department  in  making  his  eastern 
journey  was  to  rid  himself  of  the 
lingering  traces  of  the  grip,  and 
this  he  has  succeeded  in  accom- 
plishing admirably.  He  returned  in  perfect 
health,  only  regretting  that  business  in  Chicago 
compelled  him  to  come  back  sooner  than  he 
intended. 

"  I  received  the  greatest  encouragement 
everywhere  I  went,"  said  the  chief  on  Monday, 
in  speaking  of  World's  Fair  prospects.  "All 
the  eastern  men  evinced  the  greatest  enthus- 
iasm on  the  subject,  and  were  unanimously  of 
the  opinion  that  the  exhibit  should  not  be 
divided.  I  found  that  they  had  followed  the 
trend  of  events  out  here,  as  depicted  in  the 
Western  Electrician,  closely,  and  that  they 
indorsed  our    position    at  every    point.     They 
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assured  me  that  the  department  could  count  on 
their  hearty  support,  and  I  come  back  greatly 
encouraged.  Of  course,  the  big  eastern  com- 
panies will  make  displays  even  if  the  exhibit  is 
divided  among  different  departments,  but,  in 
that  event,  they  will  not  make  so  much  of  an 
effort  or  take  so  much  interest  as  they  would  if 
there  was  one  grand,  united  display.  And  then 
nearly  every  one  I  talked  with  on  the  subject 
laid  great  stress  on  the  fact  that  two  years  is  to 
elapse  before  the  exposition  will  be  open  and 
we  may  confidently  count  on  great  advances  in 
electrical  science  during  that  time,  thus  giving 
greater   force   to  our  argument   that  adequate 
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provision  must  be  made  now  for  a  united  dis- 
play by  the  electrical  department." 

"  Did  you  meet  Mr.  Edison?" 

"  Yes,  I  met  him  in  a  social  way,  but  I  had 
little  opportunity  to  converse  with  him  about 
the  World's  Fair.  But  he  is  all  right.  I  have  a 
letter  now  from  his  representative,  expressing 
Mr.  Edison's  cordial  interest  in  the  Department 
of  Electricity  and  assuring  us  that  he  would  be 
glad  to  lend  his  assistance  if  he  could  in  any 
way  further  the  interests  of  the  department. 
Mr.  Edison  will  probably  be  in  Chicago  to-mor- 
row to  attend  to  some  business  matters,  and  it 
is  possible  that  we  can  then  prevail  upon  him 
to  give  expression  to  his  views  on  the  subject  of 
the  electrical  exhibit  at  the  World's  Fair." 

When  a?ked  to  give  his  views  in  relation  to 
the  lighting  of  the  grounds  and  buildings  at 
Jackson  Park,  Prof.  Barrett  said  that  it  was  his 
idea  to  give  each  of  the  various  systems  a 
chance — in  other  words,  to  allow  each  one  of 
the  several  companies  to  light  a  certain  portion 
of  the  exposition  in  connection  with  its  exhibit, 
thus  permitting  of  competitive  tests  in  the  mat- 
ter of  the  greatest  amount  of  light  per  pound  of 
coal,  and  so  on.  He  thought  that  by  thus 
putting  all  systems  on  an  equal  footing,  all  ill 
feeling  would  be  obviated  and  much  practical 
good  could  be  accomplished  by  carefully  noting 
results. 

An  important  amendment  to  the  by  laws  of 
the  World's  Columbian  Exposition  was  adopted 
at  a  meeting  of  the  Board  of  Directors  held  last 
week  Friday.  Before  that  time  Col.  Clowry's 
electrical  committee  was  officially  known  as  the 
"Committee  on  Machinery  and  Electrical  Appli- 
ances," and  it  was  "  to  consist  of  five  members, 
to  have  such  charge  as  the  title  of  the  commit- 
tee indicates."  This  was  indefinite,  and  it  was 
also  found  that  it  was  too  much  to  ask  one  com- 
mittee to  take  charge  of  the  electrical  depart- 
ment and  of  machinery.  Mr,  Arnold  offered  an 
amendment,  which  was  adopted  without  opposi- 
tion, changing  the  name  of  the  committee  to 
that  on  "Electricity.  Electrical  and  Pneumatical 
Appliances."  This  committee  "shall  have  juris- 
diction over  all  matters  pertaining  to  electricity, 
electrical  and  pneumatical  appliances,  and  all 
plants  connected  therewith."  The  machinery 
was  very  properly  placed  in  charge  of  the  com- 
mittee on  manufactures.  Pneumatical  appli- 
ances were  placed  in  the  committee's  charge  be- 
cause the  directors— many  of  them,  at  least — 
thought  that  devices  of  this  character  were 
frequently  operated  in  connection  with  elec- 
tricity. The  friends  of  the  electrical  depart- 
ment will  be  gratified  by  the  action  of  the  direc- 
tors in  placing  "plants  connected  therewith"  in 
charge  of  the  committee,  as  this  will  undoubt- 
edly pave  the  way  for  a  suitable  power  plant  for 
the  electrical  department. 

Commenting  upon  the  failure  of  the  grounds 
and  buildings  committee  of  the  board  oi  direc- 
tors to  grant  the  demands  of  the  electrical 
people,  Electrical  I ndintrics'&2.^?>:  "Such  a  result 
is  a  painful  surprise  to  those  interested  in  the 
success  of  this  department,  and  to  every  candid 
person  must  seem  difficult  to  understand.  The 
claim  that  a  power  house  would  detract  from  the 
beauty  of  the  grounds  is  not  worthy  of  consid- 
eration. The  exposition  is  to  mark  the  world's 
progress,  and  it  would  be  no  difficult  matter  to 
design  a  power  house  that  would  be  an  orna- 
ment to  the  grounds,  and  the  cartage  of  coal 
and  ashes  could  be  done  at  night,  thus  causing 
no  discomfort  to  visitors.  It  is  not  too  late  to 
alter  the  plans,  and  every  influence  should  be 
ext.rted  to  compel  accession  to  the  natural 
requirements  of  the  department.  If  the  change 
is  not  made,  however,  the  responsibility  for  the 
possible  failure  of  the  electrical  exhibit  must 
rest  on  the  engineering  department,  for  to  its 
stubbornness  this  unfortunate  decision  is  due." 


Edison  in  Chicago. 
Thomas  A.  Edison  arrived  in  Chicago  on 
Tuesday  morning.  He  came  here  on  private 
business  affairs  and  spent  the  greater  part  of  the 
day  in  the  offices  of  the  Edison  General  com- 
pany and  the  Chicago  Edison  company.  Mr. 
Edison  engaged  rooms  at  the  Auditorium. 
He  was  the  recipient  of  an  invitation  to  dine 
with  the  Chicago  Electric  club,  of  which  he  is 
an  honorary  member. 


Substituting  Electricity  for  Steam— From 

the  Standpoint  of  the  Steam 

Railroad  Man. 

At  the  last  meeting  of  the  Chicago  Electric  club.  May 
4th,  a  paper  on  "Substituting  Electricity  for  Sleam — From 
the  Standpoint  of  the  Steam  Railroad  Man"  was  read  by 
Frank  L.  Perry.  The  paper  was  presented  in  the  West- 
ern Electrician  May  gth.  The  following  is  a  steno- 
graphic report  of  the  discussion; 

F.  E.  Degeniiardt:  Mr-  Perry  referred,  I  believe,  to 
the  replenishment  of  the  stc^age  cells  while  the  train  was 
in  transit  on  a  station-aloog-the-route  system.  It  strikes 
me  that  the  same  difficulties  would  arise  in  the  transmission 
of  the  current  which  are  at  present  encountered  in  the  over- 
head sjsiem;  that  storms  and  various  disturbances  would 
operate  against  such  a  plan.  But  I  appreciate  the  fact 
that  he  indulged  in  a  general  coojeciure  with  no  idea  of 
advocating  a  system  of  that  kind,  but  only  to  touch  upon 
possibilities 

Mr.  Perry:  I  merely  referred  to  the  possibility  of  a 
combination  between  the  two  systems;  that  is  the  storage 
battery  system,  speaking  generally,  and  the  most  common 
and  practical  system  of  the  day,  ttie  siatiou-along-the  route 
system.  That  is  substantially  the  system  that  we  have  in 
use  now.  For  instance,  in  St  Paul  and  Minneapolis  they 
feed,  I  believe,  from  two  sratio.ns.  Such  a  system  as  that 
might  be  called  a  station-along-the-route  system.  I  1o  k 
particular  care  not  to  state  that  I  had  worked  out  the  de- 
tails of  any  such  equipment.  And  I  take  the  stand  ihat 
wiih  even  our  most  perfected  system,  namely,  the  statiou- 
along-the-rcute  system,  the  chances  of  making  great  head- 
way wih  the  extensive  surface  roads,  arc  slim.  I  make 
the  conjecture  that  whatever  progress  we  do  make  will,  in 
all  probability,  be  through  the  employment  of  a  system  or 
systems  which  will  secure  for  the  trains  an  independence, 
so  far  as  motive  power  is  concerned,  from  distant  sources 
of  power. 

As  there  may  be  an  inclination  to  discuss  details,  I 
will  say  in  relation  to  a  combination  system  that  we 
may  assume  that  our  trains  will  start  out  with  a  storage 
battery  fully  charged,  or  when  desirable  the  batteries  would 
take  current  along  the  line,  so  that  if  the  line  current 
were  cut  off  the  batteries  would  tide  us  over.  In  other 
words  batteries  might  be  used  on  the  railway  in  the  same 
way  that  we  now  use  them  in  the  car  lighting  ser\*ice  that 
is  get  the  current  from  both  the  batter)-  and  the  dynamo, 
and  when  the  dynamo  supply  is  cut  off  draw  from  the 
battery  The  idea  was  that  there  might  be  some  such 
combination  rrade  in  the  future. 

B.  J.  AK^OLr^:  It  has  been  some  time  since  I  was  in 
the  steam  railroad  business,  but  the  suggestions  that  Mr. 
Pen-}-  has  just  made,  I  think,  is  the  nearest  solution  of  the 
question  to-day.  There  will  have  to  be  some  form  of  loco 
motive  that  will  have  sufficient  weight  in  it  to  give  adhe- 
sion; then  seme  way  to  get  the  current  to  it;  either  an 
overhead  or  untferground  conductor  will  have  to  be  em- 
ployed. The  conductor,  of  course,  is  to  be  fed  from 
stations  along  the  line,  as  Mr.  Perry  has  stated,  and  will 
carry  the  current,  normally,  directly  to  the  motors  with- 
out passing  through  the  batteries.  In  case,  however,  of 
accident  to  the  conductor,  the  storage  batteries  would 
relieve  the  danger  which  he  mentions,  of  having  the  train 
stopped. 

Now  to  my  mind  there  is  but  one  way  to  convince  a 
practical  railroad  man  that  any  system  of  this  kind  will 
work,  and  that  i?  to  build  it  with  your  own  money,  and 
then  offer  to  partially  give  it  to  him  for  the  reason  that  he 
is  in  a  position  where  he  does  not  wish  to  recommend  an 
experiment  upon  which  his  directors  are  liable  to  lose  mon- 
ey. I  am  of  the  opinion,  though,  that  we  will  eventually 
pull  our  railroad  trains  by  electricity,  especially  our  fast 
trains,  carrying  moderately  light  loads.  On  suburban 
roads. where  the  traffic  is  hed\-y  and  the  trains  run  frequent- 
ly, we  will  operate  on  the  continuous  conductor  principle. 
On  longer  lines,  where  the  trains  run  less  frequently,  we 
\s\\\  come  in  with  the  storage  battery  system,  or  some  such 
combination  as  Mr.  Perry  suggests. 

Elmer  A.  Sperrv:  I  think  '.hat  the  suggestion  of  Mr. 
Perry  with  reference  to  the  combination  of  the  station- 
along-the  route  system  and  the  storage  battery  might  be 
very  fertile.  I  can  hardly  refrain,  however,  from  tracing 
out  some  of  the  details  of  such  a  plan.  Of  course  at  hrst 
one  can  easily  see  that  it  would  be  necessary  to  have  as  few 
stations  as  possible  along  the  route  of  a  given  line.  In 
doing  this  the  voltage  would  be  run  at  as  high  a  point  as 
possible,  and  the  method  of  charging  the  storage  batteries 
at  this  high  voltage  without  encountering  very  serious 
difficulties  in  the  line  or  increasing  the  number  of  cells  be- 
yond the  proper  limit,  is  one  of  the  problems  that  will 
probably  require  attention  at  first.  Then  there  seems  to 
be  a  tendency  at  the  present  time  toward  using  alternat- 
ing currents  wherever  the  voltage  is  run  up  to  a  very  high 
point.  Of  course  this  practice  would  be  entirely  incompati- 
ble with  the  use  of  storage  cells — that  Is  so  far  as  we  now 
know.  If  the  pressure  is  run  as  low  as  a  thousand  volts, 
there  will  be  over  five  hundred  cells.  If  the  ceils  were 
charged  by  direct  connection  to  the  trolley  system,  and  a 
break  or  trouble  were  to  occur  in  one  of  those  cells,  each 
one  of  them,  being  series,  would  of  course  tend  to  break 
or  rendci  useless  a  certain  amount  of  the  stored  energy  in 
one  of  the  other  cells. 

Some  of  the  most  practical  storage  battery  plants  that 
we  now  have  are  worked  in  duplicate.  Of  course  this 
would  involve  another  series  of  the  same  number  of  cells. 
Taken  as  a  whole  the  storage  battery  has  not  proved  to  be 
a  very  brilliant  success  when  tran=porled  in  railway  service. 
I  heard  not  long  since  of  a  special  train  starting  from  the 
city  Ihat  was  equipped  with  storage  cells.  The  price  paid 
for  the  storage  batteries  was  named,  and  the  dale  of  start- 
ing, the  date  of  the  departure  of  the  train,  and  the  date 
when  this  special  train  returned  again.  It  was  stated  that 
in  the  short  period  of,  1  think,  three  weeks  and  four  days, 
the  batteries  were  entirely  ruined.  This  was  about  four 
months  ago.  It  was  supposed  that  the  very  best  cells  up 
to  that  time  were  employed  in  that  equipment,  and  it  was 


especially  stated  that  as  good  a  man  as  could  be  obtained 
was  sent  with  the  train.  Now  then  this  experiment  shows 
me  the  state  of  the  art,  at  the  present  time,  of  making  the 
storage  battery.  Of  course  the  people  who  selected  the 
cells  and  placed  them  on  the  train  were  conversant  with 
the  different  makes,  and  did  everj'thing  ihey  could  to  se- 
cure the  best  equipment  for  the  money,  and  it  was  a  mat- 
ter of  great  surprise  and  regret  to  me  that  any  such  trouble 
should  have  been  e.xperienced.  It  has  always  seemed  to 
me  that  a  storage  battery  could  be  made  to  be  a  very  valu- 
able supplemental  source  of  power  to  aid  the  general  use 
of  currents  for  different  purposes.  But  to  think  of  the 
vast  amount  of  money  and  experience — over  eleven  years 
—  that  has  been  expended,  and  with  such  results,  is  some- 
thing that  is  really  discouraging.  But  then  I  think  to  the 
engineer  nothing  ought  to  be  discouraging,  and  if  it  is 
possible  to  make  the  storage  battery  a  success,  it  dees 
seem  as  though  the  engineers  who  are  now  engaged  upon 
the  problem  ought  be  abl;  to  do  it. 

It  seems  to  me  that  railroading  on  a  large  scale  will  be 
done  undoubtedly  by  the  use  of  the  alternating  current  and 
a  transformer  system.  This  is  now  being  employed  in 
Germany  over  quite  a  long  line,  with  a  degree  of  success 
that  is  rather  remarkable.  I  see  no  reast  n  why  the  trolley 
wire  cannot  be  suppl  ed  by  converters  placed  at  more  or 
less  frequent  intervals,  and  the  energy  transferred  from 
stations  along  the  route,  which  are  very  distant  from  each 
other,  and  in  th-s  way  reduce  the  first  cost  of  the  line  tea 
great  ex'ent.  In  this  connection,  as  I  before  stated,  the 
storage  battery  would  be  out  of  the  question,  and  the  en- 
gineer will  have  to  rely  entirely  upon  the  m  lintenance  of 
connection  with  the  central  station.  Undoubtedly  the  un- 
derground system  would  have  to  be  depended  on.  inas- 
much as  the  effect  of  storms  in  a  large  sys' em  of  this  kind 
would  certainly  be  an  important  element  to  be  provided 
against.  So  far  as  I  am  concerned,  I  think  that  Mr. 
Perry  is  entitled  to  a  great  deal  of  consideration  in  the 
compiling  of  his  paper,  from  the  standpoint  of  gocd,  prac 
tical  common  sense-  I  think  that  it  may  be  possible  that 
some  one  will  ride  at  the  rate  of  200  miles  by  means  of  an 
electrical  equipment  for  general  railway  traffic,  but  I  do 
not  see  any  way  now  that  can  be  considered  from  the 
standpoint  of  the  engineer  as  possible  or  feasible.  The 
difficulty,  or  the  thing  that  stands  out  against  the  adoption 
of  electricity  on  any  such  a  scale  as  is  necessary  in  a  far 
reaching  service,  is  the  very  fact,  as  Mr.  Perry  has  stated 
in  his  paper,  that  each  train  which  is  sent  out  in  steam  railway 
service  is  equipped  with  an  entire  power  plant. 
This  condition  is  due  to  the  very  fact  that  the  engine  can 
carry  in  its  tender  a  source  of  stored  energy,  which,  as 
compared  with  anything  that  human  skill  can  devise, 
is  enormously  economical.  A  pound  of  coal  is 
the  standard  of  stored  energy,  and  a  pound  of  storage 
battery  is  almost  zero,  as  compared  with  it,  mathemati- 
cally, or  compared  with  it  on  the  basis  of  the  actual  energy 
contained,  pound  for  pound.  The  fact  that  the  steam  en- 
gine is  enabled  to  utilize  a  substance  that  has,  so  to  speak, 
such  a  vast  storage  of  energy  in  it — though  it  is  enabled  to 
utilize  only  S  or  g  per  cent,  of  it  and  coupled  with  the  fact 
that  that  stored  energy  is  available  at  such  an  extremely 
low  figure  as  it  is — seems  to  me  to  make  the  difficulties  in 
the  way  of  the  electrical  engineer  almost  insurmountable. 
I  hope  our  children  will  be  able  to  acomplish  feats  that  we 
have  read  of  iu  various  papers  concerning  rapid  travel, 
with  electric  locomotives,  but  I  fear  that  the  people  of  the 
present  generation  will  be  unable  to  do  so. 

Mr.  Perrv;  Perhaps  Mr.  Sperry  can  tell  me  just 
what  is  the  relative  efficiency  of  any  large  sized  alternating 
transformer  as  compared  with  a  continuous  current  trans- 
former of  the  same  size.  There  are  such  transformers, 
although  we  do  not  see  them  on  this  side  of  the  water,  I 
should  like  to  know  how  they  compare  in  efficiency.  Are 
they  very  nearly  the  same? 

Mk.  Sperry:  I  should  think,  making  the  statement 
off-hand,  that  they  were. 

Mr.  Perrv:  Suppose  we  admit  that  the  continuous 
current  transformer  has  an  efliciency  equal  to  ihat  of  the 
alternating  current  transformer.  Now  Mr.  Sperry  has 
attacked  what  was,  after  all,  only  a  conjecture  on  my  part, 
but  I  can  say  a  word  in  favor  of  it.  lie  has  spoken  of 
the  probable  impo.'sibility  of  using  storage  batteries  on 
large  railway  lines  from  the  fact  that  it  would  be  a  diffi- 
cult matter  to  store  the  cells.  To  begin  let  us  assume  that 
we  can  charge  at  a  pressure  of  a  thousand  volts,  but  not 
very  satisfactorily.  We  must  not  forget  that  our  break- 
downs are  not  apt  to  be  numerous.  We  could  charge  the 
cells  at  the  station  and  use  the  battery  as  a  means  to  tide 
us  over  the  breakdown  along  the  road.  It  is  reasonable  to 
assume  that  our  overhead  or  underground  system  ivill  carry 
us  under  ordinary  circumstances;  our  storage  batteries  we 
only  e.xpect  to  carry  us  when  we  have  a  break.  Now  if 
we  are  to  look  at  the  alternating  system  to  help  us  in  the 
solution  of  this  problem,  what  is  the  objection  to  introduc- 
ing on  the  train,  for  service  at  odd  times,  a  transformer, 
that  is  an  alternating  current  motor  combined  with  a  con- 
tinuous current  dynamo?  To  begin  wiih  we  must  have  an 
alternating  motor  or  we  can't  touch  the  railway.  Why  then 
cou'd  we  not  combine  a  motor  with  a  generator  and  use 
this  small  plant  to  gradually  store  current  to  tide  us  over 
pos!^ible  break-downs? 

Mr.  DF.CRNHARhT:  In  regard  to  one  of  the  ideas  ad- 
vanced as  against  the  possible  introduction  of  a  rapid  sys- 
tem of  the  class  under  discussion,  I  will  say  that  I  do 
not  believe  that  the  expense  would  be  considered.  \Vhen 
we  look  at  the  advancement  in  railways,  at  the  luxurious 
Pullman  sleeper  of  to-day,  etc.,  it  docs  not  seem  I0  me  that 
money  will  be  considered.  I  believe  that  the  annihilation 
of  time  would  be  of  more  value  to  the  traveling 
public  than  the  consideration  of  the  cost  of 
transportation.  Therefore,  I  do  not  believe  that  this 
argument  would  be  used  against  the  introduction  of  a  sys- 
tem that  would  enable  us  to  travel  at  the  rale  of  200  miles 
an  hour. 

F.  P.  Baut:  I  would  like  to  say  a  few  words  on  this 
occasion.  I  always  assumed — and  I  think  Mr.  Crosby  of 
New  York  mentioned  it  in  his  paper,  with  which  most  of 
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us  are  familiar— that  the  question  of  speed  in  railway 
travel  simply  depends  upon  one  factor,  and  that  is  the  con- 
dition of  the  road  bed,  of  the  track,  of  the  rails  generally. 
He  claims  that  if  we  have  a  straight  track,  a  good  road 
bed  well  ballasted,  and  very  hea\'y  rails,  we  can  travel  with 
our  present  means  at  a  much  higher  rate  of  speed  than  we 
are  doing  to-day.  It  seems  to  me  that  it  is  not  a  question 
between  steam  and  electricity  as  to  the  speed  at  which  we 
shall  be  able  to  travel,  but  simply  the  question  of  construc- 
tion of  tracks,  and  that  we  can  obtain  a  much  higher  speed 
with  steam  if  we  only  construct  tracks  according  to  his 
ideas. 

E.C.Ferguson:  From  the  standpoint  of  a  practical 
electrician  I  can't  have  very  much  to  say,  but  there  is  one 
thought  that  struck  me  when  Mr.  Degenhardt  was  dis- 
cussing the  merits  of  this  case.  It  was  with  reference  to 
the  annihilation  of  time,  and  the  disposition  of  the  public 
to  pay  for  that  annihilation.  I  do  not  think  he  took  into 
consideration  what  they  are  doing  in  Michigan,  where  they 
are  making  all  the  railroads  come  down  to  two  cents  a 
mile,  and  the  Farmers'  Alliance  is  stepping  into  the  breach, 
and  limiting  the  price  of  the  annihilation  of  time.  In  the 
matter  of  economy  I  think  this  will  knock  his  theory  in 
the  head.  But  considering  from  another  practical  stand- 
point the  use  of  electricity  in  the  place  of  the  steam  engine, 
not  from  the  position  of  an  electrical  engineer  but  as  a  lay- 
man, I  would  say  that  you  have  got  to  take  the  railroad 
as  it  now  is.  If  you  undertake  to  apply  electrical  appli- 
ances for  the  pulling  of  trains,  you  must  have  something 
that  has  a  broader  scope  as  far  as  applicability  is  concerned, 
than  any  electrical  machine  I  have  yet  seen.  To  apply  a 
storage  battery  to  a  locomotive,  to  ray  mind  is  not  feasible, 
for  the  simple  reason  that  it  has  weight  enough  on  it 
without  carrying  any  storage  batteries.  An  engine.  I 
claim,  has  to  perform  a  service  along  the  line  of  the  road 
that  no  electrical  appliance,  that  I  know  anything  about, 
can  perform.  When  you  come  to  apply  electricity  to  a 
railroad  you  must  have  something  that  can  not  only  run  a 
freight  train;  but  run  a  passenger  car;  it  must  run  a  con 
struction  train,  it  must  do  all  sorts  of  work,  and  any  com- 
mon laborer  must  be  able  to  handle  it.  You  must  have 
the  enormous  weight  on  the  locomotive  when  you  have  a 
heavy  train  on  a  heavy  grade,  and  there  is  nothing  about 
the  construction  of  electrical  machinery  wh'ch  will  give 
you  one- tenth  part  of  the  necessary  weight.  If  you  fill  the 
locomotive  with  jars  holding  electricity — storage  batteries, 
more  properly  speaking — I  believe  you  could  not  then  get 
the  weight.  If  you  did  get  the  weight  you  would  have 
such  a  bulk  of  machinery  that  your  engine  would  probably 
be   as   large   as   two  of  the  present  engines. 

Mr.  Arnold:  Mr.  Ferguson  states  that  he  does  not 
think  it  possible  to  get  the  necessary  weight  in  the  space 
that  is  occupied  by  the  locomotive.  This  I  must  take  ex- 
ception to,  and  I  think  any  one  else  will,  who  knows  what 
the  weight  of  an  ordinary  lojom^tive  is,  and  who  also 
knows  the  weight  of  storage  batteries,  and  electrical  machin- 
ery. A  locomotive  is  nothing  but  iron  and  steel,  a  com- 
bination of  metals,  water  and"  coal.  A  storage  battery  is 
composed  of  lead,  and  a  solution  of  water  and  sulphuric 
acid,  and  would  be.  I  think,  practically  the  same  weight  as 
the  water  in  the  boiler.  Locomotives  weigh  from  50  to  70 
tons;  some  higher  than  that,  but  a  65  ton  engine  is  a  very 
heavy  engine.  I  have  made  no  calculation  on  this  problem 
but  I  believe  you  could  get  the  same  amount  of  weight  on 
the  same  wheel  base,  with  the  storage  battery  as  you  can 
with  the  locomotive.  That  is  why  I  insist  upon  the  storage 
battery  system  for  heavy  work.  You  must  have  something 
to  give  weight  for,  adhesion,  audi  see  no  other  way  to 
make  your  locomoiive  unite  weight  with  power,  as  it  has 
to  do  the  work  of  switching,  and  it  must  be  entirely  inde- 
pendent from  any  external  source  of  power  for  at  least  a 
short  time.  While  I  cannot  prove  my  statement  now,  I 
think  it  can  be  substantiated,  that  the  storage  battery  sys- 
tem will  prove  fully  equal  to  the  requirements  of  such 
cases. 

Mk,  Sterry;  In  locomotives  the  pressure  of  the 
drivers  on  the  rail  enables  the  steam  to  produce  a  pull 
on  the  draw  bar.  I  agree  with  the  last  speaker  that  there 
will  probably  be  no  difficulty  encountered  in  getting  the 
necessary  weight  on  the  drivers  of  the  electric  locomotive. 
But  one  difficulty  will  undoubtedly  be  experienced  in  ob- 
taining the  necessary  initial  torque.  You  understand  that 
the  locomotives  used  in  the  suburban  service,  for  instance 
on  lines  running  out  of  this  city,  have  very  much  larger 
cylinders  and  boilers,  in  comparison  with  the  weight  and 
wheel  base,  and  the  general  weight  of  the  locomotive,  than 
even  the  mountain  locomotives.  The  cylinders  are  enor- 
mous on  our  Illinois  Central  suburban  engines.  And  the 
valves  are  set,  when  the  reversing  lever  is  either  in  one  or 
the  other  extreme  position,  so  as  to  lake  steam  at  full  boiler 
pressure,  during  nearly  the  entire  length  of  the  stroke. 
They  carry  anywhere  from  iio  to  150  pounds  of  steam, 
generally  about  135  pounds;  and  when  you  consider  this 
with  the  area  of  the  cylinder  in  connection  with  the  stroke 
and  diameter  of  the  drivers,  and  also  remember  that  with 
18  to  24  tons  on  the  drivers  there  is  no  slipping  of  the 
drivers  on  a  sanded  track,  we  are  brought  to  realize  that 
the  torque  is  something  which  it  is  almost  impossible  to 
match  by  any  electrical  machine,  I'or  instance,  if  you 
investigate  the  designs  that  were  recently  brought  forward 
in  connection  with  the  rapid  transit  schemes  in  liallimore 
with  reference  to  the  initial  torque,  and  with  reference  to 
the  current  required  to  produce  such  a  tor(|ue,  you  are  met 
immediately  with  fjc  fact  that  the  conductors  upon  those 
motors  are  entirely  inadequate  to  convey  the  current  that 
is  necessary  to  produce  any  such  torque.  You  see  also 
that  the  magnetic  field  is  totally  inadequate  to  produce  the 
magnetic  lUix  that  is  necessary  to  produce  the  torque  dur- 
ng  the  time  of  the  acceleration  of  the  train.  In  figuring 
on  the  subuiban  service'you  will  find  they  divide  the  time 
up  into  three  parts — four  parts  perhaps,  We  will  say  17 
seconds  is  the  aver  ge  stop  at  a  station.  Then  they  figure 
the  number  of  minutes  and  seconds  during  which  the  train 
has  to  be  accelerated,  and  then  the  number  of  foot  tons 
that  are  applied  to  the  train  to  get  it  under  motion,  then 
the  number  of  minutes  between  stations  that  the  train  is 


being  pulled  at  a  uniform  rate  of  speed,  during  which  time 
steam  is  used  very  much  more  economically  than  it  is  at 
any  other  time.  And  fourth,  they  figure  the  time  used  in 
getting  down  to  a  stop  again,  To  lessen  the  second  and 
fourth  division  they  have  resorted  to  every  device  that  the 
science  of  engineering  can  furnish.  They  have  tried  com- 
pounding their  locomotives  to  secure  additional  economy 
over  the  ordinary  practice,  but  so  far  as  I  now  know,  it  has 
been  found  impracticable  so  to  do,  from  the  very  fact  that 
the  second  element  of  time  which  I  named  cannot  be  met 
within  the  amount  of  time  required  to  accelerate  the  train. 
The  draft  on  any  limited  supply  of  energy,  as  a  storage 
battery,  that  would  be  made  in  ordinary  practice  on  the 
Manhattan  road,  or  our  suburban  service  here,  would 
necessitate  having  such  a  number  of  cells  that  the  battery 
would  certainly  be  found  to  give  all  the  weight  on  the 
wheel  base  that  is  necessary;  and  as  the  second  speaker 
preceding  me  said,  there  would  be  required  a  number  of 
cars,  or  a  longer  car  undoubtedly  to  contain  those  cells. 
But  I  deem  railroading  with  the  storage  battery  system,  as 
it  now  stands,  as  perfectly  impracticable.  I  think  the 
only  way  the  problem  could  be  worked  on  with  any  degree 
of  success  would  be  with  direct  and  positive  connection 
maintained  with  the  source  of  power,  and  while  this  beau- 
tiful scheme  of  a  combination  of  the  two  might  be  used  to 
infiuence  the  mind  of  some  people  that  are  skeptical  with 
reference  to  it,  I  think  that  practically  its  use  will  be  found 
to  cease  at  that  point. 

Mr.  Perry:  In  answer  to  the  remark  of  Mr,  Ferguson 
with  reference  to  our  inability  to  woik  a  switching  engine 
by  electricity  or  to  haul  heavy  loads  over  mountains,  and 
do  miscellaneous  service,  I  would  say  that  if  you  give  us 
an  electric  locomotive  as  powerful  as  the  steam  locomo- 
tive, we  can  do  with  the  electric  locomotive  just  what  we 
can  do  with  a  s:eam  engine,  because  there  will  be  no  diffi 
culty  in  having  conductors  from  which  to  draw  current  in 
the  vicinity  of  the  track. 

Now  one  point  in  regard  to  the  initial  torque.  We  must 
bear  in  mind  that  a  locomotive  is  tv\o  engines,  supplied,  of 
course,  from  one  boiler,  but  nevertheless,  two  separate 
and  distinct  engines.  Each  side  has  its  cylinder,  piston, 
cross-head,  guides,  links,  etc.,  and  if  we  examine  the  rela- 
tion of  one  side  to  the  other,  we  will  find  that  the  crank 
pins  are  set  at  a  quarter.  Remembering  this,  we  can  see 
that  we  never  get  the  maximum  effect  from  the  cylinders. 
If  the  crank  pins  were  directly  opposite  on  both  sides,  there 
would  be  one  position  in  the  stroke  at  which  you  would 
have  the  maximum  effect,  and  that  would  be  greater  than 
any  effect  you  can  obtain  with  the  present  arrangement. 
Now  the  electric  locomotive  would,  in  all  probability,  have 
a  huge  armature,  and  the  torque  on  that  armature  would 
be  the  same  at  every  point  throughout  an  entire  revolution. 
In  other  words,  we  would  always  have  the  maximum  effect. 
I  think  that  is  one  point  in  favor  of  the  electric  motor. 

E.  C.  Ferguson;  I  want  to  say  in  addition  to  what 
Mr.  Perry  has  said,  if  we  use  an  overhead  system  you 
cannot  utilize  an  electric  engine  in  the  miscellaneous  ser- 
vice of  a  railroad.  It  is  the  extreme  circumstances  which 
the  electric  engine  must  meet.  The  switch  yard  of  the  C. 
B.  &  Q.  R.  R  ,  near  La  Verne,  comes  to  my  mind.  That 
is  perhaps  as  fine  a  yard  as  has  been  laid  out  in  this  coun- 
try. In  such  a  yard  as  this  I  think  if  you  used  the  trolley 
system  the  overhead  work  would  have  to  be  so  intricate 
that  it  would  not  be  possible  to  keep  the  wires  charged  at 
all  times,  so  that  an  engine  could  run  in  here,  and  out 
there,  have  a  dozen  of  them  working  in  the  yard.  Then 
it  seems  to  me  that  the  e.^tpense  of  keeping  up  the  system 
would  be  enormous. 

Mr,  Nichols:  1  beg  to  differ  with  the  last  speaker; 
I  am  comparatively  a  late  railroad  man,  I  was  connected 
with  the  railroad  that  he  mentioned,  and  at  one  time  dealt 
with  the  problem  of  doing  the  entire  switching  in  the  Haw- 
thorne yard,  which  was  the  yard  bespoke  of,  by  electricity. 
I  think  such  a  problem  is  one  in  which  the  electric  motor 
will  succeed.  I  think  it  will  succeed,  and  especially  in 
such  a  yard  as  the  one  he  mentioned.  The  switching  of 
cars  in  freight  yards  is  work  to  which  I  think  the  electric 
motor  will  first  be  applied  in  railroading.  I  do  not  think 
that  in  running  other  trains  it  will  be  possible  to  convince 
the  railroad  manager  that  the  electric  motor  is  a  desirable 
factor,  simply  because  in  using  anything  but  the  secondary 
or  storage  bat  ery  he  places  himself  in  the  power  of  com- 
petitors, or  what  is  sometimes  worse  than  competitors,  viz. , 
strikers.  These  latter  the  railroads  have  to  deal  with  occa- 
sionally. 

The  switching  work  at  the  Hawthorne  yard  is  done  by 
inclined  planes,  and  the  cars  are  "kicked,"  as  the  railroad 
man  says.  They  are  not  pulled  or  hiuled,  but  they  are 
pushed,  and  only  pushed  for  a  very  short  distance.  The 
thought  of  applying  electricity  was  suggested  by  my  watch 
ing  the  switching  in  this  yard.  Now  the  switch  engine 
which  does  the  most  efficient  work,  is  a  very  heavy  one 
indeed.  Not  only  that,  but  being  so  large  and  consuming 
so  much  steam,  it  requires  a  considerable  water  capacity, 
as  well  as  a  place  for  coal.  This  engine  then  is  carrying 
around  with  it  an  additional  weight,  which  does  not  add 
an  iota  to  the  tractive  power.  If  all  this  can  be  supplanted 
by  the  electric  motor  which  would  possess  nothing  but  the 
machinery  to  produce  results,  economy  would  follow.  The 
electric  motor  and  the  trolley  system,  assuming  that  that 
would  be  the  practical  system  for  a  switch  yard,  would 
have  to  cover  only  a  very  limited  space  The  Hawthorne 
yard,  if  I  remember  righ:ly,  has  a  storage  capacity  for  30,- 
000  cars  It  is  the  largest  yard  in  this  western  country. 
It  is  built  on  the  same  plan  that  all  the  large  yards  in  the 
country  are  now  being  constructed. 

When  switching  in  this  yard  a  train  is  thrown  in  on  one 
track,  and  left  there  by  the  main  line  engine  The  switch 
engine  goes  on  a  parallel  track;  these  two  tracks  are  at  the 
top  of  a  grade,  and  by  pushing  with  a  pile  at  the  end  of  a 
car  starts  a  section — it  may  not  be  more  than  one  car — 
down  that  inclined  plane,  giving  it  a  sufficient  "kick"  to 
carry  it  to  the  most  distant  point,  where  it  is  switched  by 
men  guided  by  hieroglyphics  on  the  advancing  end  of  the 
car.  You  see  that  this  switching  engine  does  all  this  mis- 
cellaneous work  in  the  yard,  and  it  rarely  covers  more  than 


a  couple  hundred  feet  of  track.  You  would  require  conse- 
quently a  very  short  overhead  wire  to  do  the  work  in  such 
a  yard  as  the  Hawthorne  yard.  The  cars  are  distributed 
in  these  different  tracks,  and  the  engines  that  take  the  cars 
simply  back  up  at  the  further  end  of  the  tracks,  and  draw 
the  train  away. 

I  thought  at  first  that  there  was  some  disposition  to  con- 
sider the  railroad  man  as  a  rather  bigoted,  short-sighted, 
narrow-minded  fellow,  who  had  his  ideas  set  in  a  certain 
line,  and  did  not  propose  to  have  them  changed;  that  he 
was  not  a  man  that  could  be  convinced  by  any  progressive 
electrician.  My  experience  with  them  has  led  me  to  believe 
that  the  railroad  man  is  more  than  willing  to  be  convinced. 

The  progressive  railroad  man  feels  the  deepest  interest 
in  the  subject  of  electricity,  and  especially  in  that  system 
which  would  apply  to  regular  railroad  work.  I  have  heard 
of  the  tests  that  were  made  on  the  New  York  elevated  with 
an  electric  motor  discussed  more  by  railroad  men  than  I 
have  by  electricians,  and  I  know  that  at  the  time  those 
tests  were  made  the  railroad  men  were  intensely  interested 
in  them,  and  I  know  that  when  the  results  of  those  tests 
were  given  out  as  rather  detrimental  to  the  adoption  cf 
the  electric  motor  in  railroad  work,  there  was  a  great  deal 
of  disappointment  among  progressive  railroad  men.  They 
were  in  hopes  that  the  lesults  would  be  so  enormously  in 
favor  of  the  adoption  of  an  electric  motor  that  it  would  be 
only  a  question  of  a  very  few  years  before  the  steam  loco- 
motive, a  very  economical  machine,  would  be  supplanted 
by  the  electric  mot^r.  The  railroad  man  is  in  a  rather 
peculiar  position.  It  may  be  that  if  an  electrician  will 
come  forward  so  great  in  his  enihus-asm  and  so  sure  of 
the  results  which  he  can  obtain  in  this  electric  motor  work 
that  he  will  build  his  electrical  railway,  and  more  than 
half  present  it  to  the  manager  of  some  railroad,  then  doubt- 
less this  railroad  would  accept  it,  convinced  of  its  economy. 
But  the  railroad  itself  does  not  propose  to  start  out  on  any 
chimerical  idea  that  some  enthusiastic  electrician  may  ad- 
vance and  stand  a  heavy  expense,  without  being  sure  of 
securing  wonderful  results. 

I  do  not  think  electricians  will  find  any  difiicuUy  in  con- 
vincing managers,  if  they  can  substantiate  their  claims  of 
the  economy  of  electric  motors. 

F.  E.  Badi':  I  would  like  to  say  a  word  about  switch 
engines  I  noticed  that  in  England  the  railroad  pec  pie  do 
not  like  to  have  engines  run  into  their  nice  stations;  they 
do  not  like  the  idea  of  having  the  engines  smoke  in  them. 
They  generally  have  switch  engines  outside  the  stations  to 
push  the  trains  in,  and  the  main  line  locomotive  has  to 
stay  out.  I  also  notice  that  in  some  instances  they  use 
horses  in  the  place  of  switching  engines.  They  do  all  the 
switching  inside  the  stations  by  means  of  horses.  I  also 
know  when  the  new  station  was  built  here  in  Chicago, 
the  Grand  Central,  that  this  problem  came  up,  and  that 
the  gentlemen  mostly  interested  in  that  station  very 
Seriously  obj'=cted  to  having  engines  run  into  it.  The 
engineer  of  that  railroad,  Mr.  Johnson,  propounded  to  me 
the  question,  "How  can  we  fix  it?  Can  we  have  some 
stationary  motors,  and  have  the  trains  hauled  in  in  that 
way,  or  can't  we  have  a  little  trolley  system,  and  one  or 
two  electric  locomotives  and  do  the  switching?"  There- 
fore, I  think  that  the  gentleman  is  right  in  saying  that 
switching  will  probably  be  the  first  thing  that  will  be  done 
by  elfctric  locomotives,  for  the  reasons  that  he  gave,  and 
for  the  additional  reason  of  keeping  smoke  out  of  the 
station. 

J.  J.  Nate:  There  is  a  question  in  this  problem  that 
strikes  a  rimid  individual,  and  that  is  whether  we  want  to 
ride  through  the  country  at  the  rate  of  200  miles  an  hour  or 
not.  I  don't  think  I  want  to,  and  I  don't  think  there  are 
many  who  do.  One  thing  is  quite  certain,  they  don't 
want  to  do  it  with  the  present  standard  of  railway  con- 
struction. It  is  not  safe,  and  will  not  be  for  a  great  many 
years.  The  switching  part  of  the  work  is  desirable  if 
it  could  be  handled  by  the  means  of  electricity.  I  must 
add  my  opinion  that  I  believe  that  this  branch  will  be  the 
first  to  be  taken  up  and  successfully  developed.  I  do  not 
think  that  we  are  very  near  the  successful  attainment  of 
electric  locomotion  as  applied  to  railroad  transportation, 
and  it  will  probably  be  some  years  before  we  are. 

W.  W.  Nichols:  I  think  we  have  something  right 
near  our  home  whch  will  bear  upon  the  question;  that  is. 
this  South  Side  Rapid  Transit  road.  When  the:  motive 
power  for  this  line  was  discussed,  I  believe  a  number  of 
engineers  were  brought  into  the  discussion,  sndthe  manage- 
ment was  perfectly  willing  to  adopt  the  motive  power 
which  they  should  decide  upon  as  being  the  most  economi- 
cal and  the  most  efficient  for  the  requirements  of  the  ser- 
vice.  After  considerable  study  and  considerable  discus- 
sion by  a  great  number  of  bright  minds,  they  decided 
upon  the  steam  engine,  and  not  only  upon  the  steam 
engine,  but  upon  the  compound  steam  engine,  as  the  best 
steam  engine  that  could  be  used  in  the  service. 

E.  E.  Kelt, Eli;  As  I  look  at  the  problem,  the  slation- 
along-the-route  system  would  be  the  solution  of  the  prob 
lem,  if  there  is  any  solution,  for  the  simple  reason  that  a 
large  station  can  be  built  so  as  to  produce  power  economi- 
cally. I  think  that  the  electric  motor,  as  applied  to  street 
cars  to  day,  is  certainly  more  economical  than  any  other 
motor  that  could  be  used  for  the  same  work.  I  remember 
one  time  at  Ogden,  Utah,  they  had  a  very  steep  grade, 
with  a  dummy  engine  drawing  a  single  car;  this  was  only 
about  three  months  ago.  The  dummy  would  start  up  the 
grade,  and  get  stuck  about  half  way;  then  it  would  back 
up  and  try  it  again.  They  were  equipping  the  road  for 
electric  power  at  the  time,  and  had  one  electric  car  run- 
ning. That  electric  car  came  along  behind  this  train,  and 
shoved  it  up  the  grade.  It  was  30  horse  power  equipment. 
There  was  nothing  special  in  the  motor  car,  but  the  weight 
of  the  motor  itself,  so  there  was  no  extra  weight  on  the 
motor  to  give  it  adhesion,  but  still  the  motor  shoved  the 
engine  and  the  car  ahead  of  it,  It  looks  to  me  that  a 
station  built  especially  for  generating  current  to  supply  a 
conductor  that  may  extend  20  or  30  miles  in  each  direction, 
could  be  built  so  as  to  generate  power  very  much  more 
economically  than  a  locomotive  could;  and  the  machinery 


May  16,  i8gt 


WESTERN    ELECTRICIAN. 


2§3 


will  certainly  be  very  much  more  simple.  I  do  not  sup- 
pose that  the  problem  will  be  solved  within  the  ne.xt  few 
yeas. 

Mr.  Perry:  I  want  to  say  a  word  in  reply  to  Mr. 
Nichols.  Perhaps  I  was  a  little  severe  in  my  remarks 
relative  to  railroad  men.  All  I  wanted  to  bring  cut  was 
that  they  were  a  conservative  class,  and  on  this  account  we 
would  have  to  talk  plain  everyday  facts  to  them  before  we 
began  to  make  any  progress,  also  that  it  is  a  good  thing 
for  us  to  know  just  what  difficulties  we  have  to  overcome, 
and  look  them  squarely  in  the  face. 


Electricity    in   the     Production    of  Alum- 
inum. 

The  paper  on  "Electricity  in  the  Production  of  Alumi- 
num," read  by  A.  S.  Brown  before  the  American  Institute 
of  Electrical  Engineers,  and  presented  in  the  WEST.iRN 
Electrician,  May  2d  andqth,  was  followed  by  the  follow- 
ing discussion  : 

Prof.  Francis  E.  Crocker:  There  are  two  points  in 
connection  with  aluminum  which  I  wish  to  consider  par- 
ticularly. The  first  relates  to  the  properties  and  the  second 
to  the  production  of  aluminum  1  think  that  Mr.  Brown 
spoke  very  truly  in  regard  to  the  exaggerated  ideas  of  the 
advantages  of  aluminum,  but  I  do  not  think  that  he  went 
quite  far  enough.  The  popular  idea  of  aluminum  is  that 
all  of  the  good  properties  of  its  alloys  are  attributed  to 
aluminum  itself.  It  is  like  one  individual  having  all  the 
good  qualities  of  all  his  relatives  attributed  to  him  per- 
sonally. This  is,  of  course,  an  absurd  fallacy.  Neverthe- 
less, it  is  one  that  is  made  in  every  newspaper  article  on 
the  subject,  and  I  am  sorry  to  say  that  it  is  frequently 
made  in  technical  journals.  The  most  common  mistake  of 
the  kind  is  to  attribute  to  aluminum  itself  the  tensile 
strength  of  aluminum  bronze,  which  exceeds  that  of 
wrought  iron  and  is  about  as  high  as  good  specimens  of 
steel.  It  is  really  one  of  the  most  tenacious  metals  known, 
but  its  composition  is  about  nine  parts  of  copper  to  one 
part  of  aluminum;  yet  its  tensile  strength  is  almost  invar- 
iably attributed  to  pure  aluminum,  having  a  specific  grav- 
ity of  2.6,  which  is  only  one-third  that  of  iron.  They  take 
the  low  specific  gravity  of  pure  aluminum  and  the  high 
tensile  strength  of  aluminum-bronze.  As  a  matter  of  fact, 
the  specific  gravity  of  aluminum  bronze  is  higher  than  that 
of  iron.  Therefore  we  do  not  have  lightness  combined 
with  high  tensile  strength.  Turning  again  to  aluminum 
itself,  its  tensile  strength  is  about  26,000  pounds  per  square 
inch;  in  other  words,  about  one-third  that  of  iron.  This 
just  balances  the  difference  in  specific  gravity,  but  still 
leaves  the  advantage  in  favor  of  iron,  because  one-third  of 
the  volume  has  the  same  strength  and  the  same  weight  as  a 
rod  of  aluminum.  Now  the  same  exaggeration  is  applied 
to  its  other  qualifications;  for  example,  its  chemical  prop- 
erties. Aluminum  bronze  is  remarkably  free  from  tarnish- 
ing. A  bright  surface  of  aluminum  bronze  may  be  ex- 
posed to  the  atmosphere  for  several  months  and  retain  its 
polish.  That  property  is  attributed  to  aluminum  itself. 
Aluminum,  as  Mr.  Hrown  said,  is  not  particularly  liable  to 
corrosion,  but  if  it  is  subjected  to  salt  water  or  alkaline  water, 
or  even  ordinary  moist  air.  ic  does  tarnish  and  oxidize 
rapidly.  Salt  water  is  quite  hurtful  to  it.  Therefore,  free- 
dom from  oxidation  is  another  property  that  is  wrongly  at- 
tributed to  it;  and  the  objection  to  all  this  is  that  it  givesa 
very  wrong  impression  in  regard  to  what  would  otherwise 
be  a  good  and  legitimate  object  of  admiration,  I  am  not 
prejudiced  against  the  metal  aluminum  and  would  be  very 
glad  to  see  't  used  extensively,  but  I  do  not  think  its  ex- 
tensive use  will  be  hastened — in  fact,  I  feel  quite  sure  it  will 
be  retarded — by  absurd  exaggerations  of  its  good  qualities, 
because  when  people  do  come  to  use  it  they  will  be  greatly 
disappointed.  This  common  idea,  for  example,  that  it  has 
100.000  pounds  tensile  strength  per  stjuare  inch,  and  about 
one-third  the  specific  gravity  of  iron  would  lead  any 
one  into  serious  difficulties.  There  are  certain 
things  that  seem  to  have  a  glamour  about  them — a  word 
whicn  Mr.  Brown  uses,  and  which  expresses  the  fact  per- 
fectly. Storage  batlsrits  and  aluminum  seem  to  be  par 
ticularly  favored  by  the  public,  and  it  has  occurred  to  me 
that  a  combination  of  aluminum  and  storage  baltery — that 
is  an  aluminum  storage  battery — would  be  simply  irresisti- 
ble. 

Now,  taking  siriti/'///  the  actual  properties  of  the  metal, 
and  considering  them  as  mechanical,  chemical  and  elcctri 
cal,  we  have  under  the  mechanical  head  a  specific  gravity 
of  about  2.(>,  which  is  almost  exactly  one-third  that  of  iron, 
and  its  tensile  sirength  is  27,800  pounds,  according  to  Mr. 
llrown.  which  is  again  almost  exactly  one-third  of  ordinary 
wrought  iron.  'I'herefore,  iron  and  aluminum  have  equal 
strength,  weight  for  weight  but  iron  has,  as  1  have  said,  the 
great  advantage  of  one-third  of  the  bulk  for  ihe  same 
strength  and  weight,  l-'urthcrmore,  any  metal  which  "can 
be  easily  cut  with  a  knif*:"  is  not  particularly  good  for 
structural  purposes  as  a  metal.  In  my  opinion  it  is  too 
soft  altogether.  It  is  very  much  such  a  metal  as  zinc  or 
tin.  In  fact  one  can  hardly  tell  ihedifTerence  except  by  the 
weight,  in  filing  or  cutting  it;  and  certainly  tin  or  zinc  are 
seldom  used  for  structural  purposes,  and  I  do  not  think 
they  would  be,  even  if  they  were  vtry  much  lighter  than 
they  are. 

Taking  up  the  chemical  properties — I  have  already 
alluded  to  the  ease  of  of  oxidizing,  which,  as  I  say,  is  not 
excessive,  but  still  about  equal  to  other  metal,  such  as 
tin,  zinc  and  iron.  It  is  easily,  in  fact,  eagerly, attacked  by 
acids.  It  is  not  much  affected  by  sulphur  or  sulphurcted 
hydrogen,  which  is  a  great  advantage.  It  is  very  freely 
dissolved  by  alkalies,  whereas  most  other  common  metals 
arc  not.  In  an  ordinary  alkaline  solution,  aluminum  is  dis- 
solved, as  most  metals  are,  in  acids,  with  the  evolution  of 
hydrogen.  This  is  quite  a  serious  disadvantage  for  a  com- 
mon metal,  which  is  liable,  for  example,  to  have  soap  used 
upon  it.  We  do  not  expect  metals  to  be  attacked  by  alka 
lies. 

As  to  the  electrical  properties — of  course  conduclivily  is 
about  the  only  one.     The  electrical  conductivity  is  about 


twice  that  of  copper  of  equal  weight,  and  is  about  half  that 
of  copper  of  equal  volume  Where  it  is  important  to  have 
a  light  wire,  and  the  size  is  not  to  be  considered  you  can 
use  an  aluminum  wire,  b  cause  you  get  an  advantage  of  2 
10  I  in  weight.  But  when  you  consider  size,  for  instance, 
a  wire  which  has  to  be  covered  with  insulating  material  that 
is  expensive,  then  you  would  have  a  disadvantage.  The 
figures  happen  to  be  very  simple  in  all  these  cases. 

In  regard  to  the  manufacture  of  the  metal,  that,  I 
think,  is  an  electrical  monopoly,  for  the  simple  reason  that 
I  do  not  think  anything  else  can  successfully  compete  with 
electricity  in  the  production  of  a  metal  the  chemical  affini- 
ties of  which  are  as  high  as  those  of  aluminum.  Alumi- 
num has  great  chemical  affinities,  ranking  about  halfway 
between  the  ordinary  metals  and  metals  like  sodium  and 
potassium.  These  chemical  affinities  exhibit  themselves 
when  it  is  attempted  to  separate  aluminum  from  chlorine  or 
oxygen,  for  example.  The  ordinary  smelting  process  does 
not  seem  to  have  ever  been  successful  in  the  reduction  of 
aluminum.  So  far  as  I  know  aluminum  has  never  been 
successfully  reduced  as  iron  or  other  ordinary  metals  are  re- 
duced by  merely  smelting  in  a  furnace  with  coal.  The 
nearest  approach  to  this  is  smelting  in  presence  of  carbon, 
but  with  a  very  high  temperature  obtained  by  the  electric 
current,  higher  than  can  be  obtained  by  smelting.  There- 
fore, even  if  we  employ  the  process  of  smelting,  we  still 
have  to  employ  electricity.  In  any  electrolytic  reduction  of 
the  metal,  of  course,  we  have  to  employ  electricity.  Such  a 
process  seems  to  bea  very  simple  and  effective  method,  /.  e.y 
the  plain  electrolysis  of  some  compcund  of  aluminum,  the 
electrolyte  being  in  a  fused  slate  between  two  electrodes. 
Now  the  fused  state  is  necessary  instead  of  the  ordinary 
aqueous  solution,  because  if  you  attempt  to  separate  alumi- 
num in  an  aqueous  solution  you  will  get  hydrogen  instead  of 
aluminum.  In  other  words,  water  is  more  easily  decom- 
posible  than  the  aluminum  compound. 

Then  we  have,  as  the  only  other  likely  substitute  for 
these  two  electrical  processes,  the  ordinary  chemical  method 
of  reducing,  by  means  of  metallic  sodium,  some  compound 
such  as  the  chloride  or  double  chloride  of  aluminum  and 
sodium.  But  even  then  I  think  we  had  better  make  our 
sodium  by  electricity;  so  it  would  still  be  an  electrical  pro- 
cess. So  far  as  I  can  see,  and  experience  in  the  past  few 
years  seems  to  corroborate  this  view,  electricity  is  the  only 
commercial  means  of  producing  aluminum  at  the  present 
price.  In  the  old  days,  when  the  chemical  process  was 
used,  aluminum  was  f  12  or  $15  a  pound.  Now  it  is  about 
$1,  and  I  doubt  if  any  chemical  process  could  compete  on 
this  basis.  Therefore,  the  reduction  of  aluminum  seems 
to  belong  to  electrical  science,  and  it  is  certainly  a  very  in- 
teresting and  important  application  of  electricity,  and  is,  I 
think,  destined  to  be  perfectly  successful. 

F.  L.  PoiE;  I  have  always  felt  a  good  deal  of  interest 
in  aluminum  as  a  metal,  ever  since  the  time,  many  years 
ago.  when  the  now  venerable  Moses  G.  Farmer  said  to  me: 
"There  is  seven  dollars'  worth  of  aluminum  in  every  brick, 
if  we  could  only  get  it  out.  but,''  he  continued,  reflectively, 
"I  suppose  if  we  should  finally  get  it  out  it  would  no 
longer  be  worth  seven  dollars."  So  it  was  not  without 
gratification  that  a  little  over  two  years  ago  I  accepted  a 
commission  in  behalf  of  the  parties  who  subsequently  es- 
tablished the  plant  at  Boonton.  of  which  Mr.  Brown  has 
told  us  this  evening,  to  visit  the  woiks  where  the  Heroult 
process  was  then  being  carried  on  at  the  Falls  of  the  Rhine 
in  Switzerland,  and  make  a  careful  investigation  of  it. 
One  thing  that  struck  me  very  forcibly  was  the  small 
amount  of  manual  labor  required  in  the  works  in  propor- 
tion to  the  va'ue  of  the  product.  They  were  turning  cut 
at  the  Rhine  Fall?  a  good  many  hundred  pounds  a  day  of 
aluminum  bronze,  and  employed  only  six  men,  five  of 
whom  were  ordinary  day  laborers.  I  was  also  particularly 
impressed  with  the  admirable  performance  of  the  dynamos 
used  in  Switzerland,  which  are  precisely  the  same  as  the 
one  at  Boonton,  which  Mr.  Brown  described.  There  were 
two  of  them  coupled  together,  and  to  a  vertical  turbine, 
and  rated  at  150  horse  power  each — a  very  moderate  rating 
I  should  say.  I  saw  the  ammeter,  on  one  occasion  when  I 
was  watching  it,  indicate  27,000  amperes.  The  current 
heated  the  loop  of  the  conductor  which  surrounded  the 
ammeter,  uhich  was  a  cop|ier  bar  three  and  a  half  inches 
square,  yet  very  little  sparking  was  p-^rceptible  at  the 
brushes  of  the  dynamo.  The  machine  gave  a  sort  of  a 
grunt  when  this  great  load  was  thrown  on,  but  that  was 
about  all  the  efTect  that  was  observable. 

Ai.HKR r  SrKTSt'.N' :  The  trouble  with  aluminum  is 
not  in  the  making  of  it.  but  in  the  handling  of  the 
metal  after  it  is  made.  There  are  only  very  few  peo- 
ple in  all  the  world  who  know  how  to  handle  the  pure 
melal  and  cast  i',  and  even  those  people,  with  all  their  ex- 
perience, very  often  get  poor  castings,  and  so  their  work 
becomes  very  expensive,  (lood  work  can  be  done  by 
teaching  the  manufacturers  of  the  country  what  to  do  with 
the  material  after  they  get  it. 


Verbiage  in  Patent  Specifications. 

All  who  have  exhausted  their  patience  in  wading  through 
tediously  worded  patent  specifications  will  appreciate  the 
following  from  the  A«j,'^/'/'vr  of  New  York:  "Sometimes 
we  laugh  at  lawyers  and  their  legal  phrases,  their  afore- 
saids.  whereases,  etc. .  etc. ,  but  we  might  with  more 
propriety  put  a  lance  in  rest  for  our  friend  the  patent  spec 
ification  writer,  lie  is  the  tedious,  turgid,  too  effulgent 
parent  of  sonorous  phrases,  which  mean  too  much,  or 
mean  nothing,  according  to  their  connection.  You  will 
never  get  him  to  tell  the  truth  in  plain  words;  he  abhors 
such  a  practice.  If  he  has  to  say  that  there  is  a  hole 
through  a  spool  he  .says:  'It  is  given  a  longitudinal  per- 
foration '  This  is  much  more  secure  in  a  patent  than  the 
word  'hole,'  for  the  latter  might  be  evaded  in  some  way, 
but  no  one  could  possibly  frustrate  a  longitudinal  perfora- 
tion. The  patent  specification  writer  will  not  say  a  casting 
is  made  in  one  piece;  he  will  say  it  is  'integral,'  and  if  he 
has  to  say  that  one  piece  is  near  another  piece  he  will  not 
state  that  fact  as  we  have,  but  he  will  say  that  It  is 
'in    adjacency    to    it;'    he    will    also    assert      that     one 


chamber  circumscribes  another  in  preference  to  saying  that 
it  surrounds  it,  and  he  will,  in  other  ways,  so  befog  and 
mask  what  he  should  say,  that  he  succeeds  in  produc- 
ing a  claim  that  may  mean  any  one  of  half  a  dozen  read- 
ings, when  the  whole  facts  could  be  told  in  simple  language 
that  admits  of  no  misinterpretation  whatever." 


Some  Possible    Modifications    in  the 

Methods  of  Protecting  Buildings 

from  Lightning. 


At  the  conclusion  of  the  paper  read  by  N.  D.  C.  Hodges 
before  theAmerican  Institute  of  Electrical  Engineers  on  some 
possible  modifications  in  the  methods  of  protecting  build- 
ings from  lightning,  and  presented  in  the  Western 
Electrician,  May  20th,  the  following  discussion  took 
place: 

Edward  P.  Thompson:  Electricity  occurs  in  thun- 
der-storms, and  the  best  thing  to  do  is  to  get  rid  of  it.  One 
way  is  by  conducting  it  away  with  sufficient  rapidity  by  means 
of  a  conductor  of  very  large  surface.  As  I  understand 
the  speaker,  he  proposes  to  provide  a  system  whereby  the 
electrical  ene:gy  is  not  conducted  away,  but  converted 
into  heat.  As  to  practical  equipment,  some  incombustible 
non-conductor,  such  as  asbestos,  should  be  placed  be- 
tween the  thin  metallic  strip  and  the  structure  to  be  pro- 
tected, or  else  the  melted  metal  may  set  fire  to  the  building. 

Wm.  E.  Geyer;  It  seems  to  me  that  the  occurrence 
quoted  from  Franklin  tends  to  show  that  the  ordinary 
theory  of  the  lightning  rod  is  essentially  true.  The  bell- 
wire,  so  far  as  it  went  in  the  occurrence  described,  was  a 
lightning-rod,  and  protected  the  building  so  far  as  that 
lightning-rod  went.  It  was  not  heavy  enough  to  carry  the 
current  and  it  was  for  that  reason  dissipated,  so  that  the 
dissipation  was  simply  an  accident.  The  mere  dissipation, 
however,  did  not  save  that  part  of  the  building  where  the 
wire  stopped  and  there  was  no  good  conductor;  the  build- 
ing was  without  any  lightning-rod  and  was  more  damaged 
than  where  it  had  even  a  small  rod. 

TowNSEND  Wolcott:  Professor  Lodge's  theory  of  the 
Leyden  jar  discharge  is  that  it  is  oscillatory  under  ordinary 
conditions,  that  is,  where  the  coatings  are  connected  with  a 
good  conductor.  Now,  if  they  are  connected  with  a  bad 
conductor,  such  as  a  wet  string.  Professor  Lodge  says  that 
the  discharge  may  be  only  in  one  direction. 

As  to  the  point  which  Dr.  Geyer  just  mentioned,  that 
Mr.  Hodges"  experiments  support  the  ordinary  theory  of 
the  lightning-rod — I  think  his  reasoning  does,  to  some 
extent  too,  in  regard  to  getting  rid  of  the  energy  on  the 
central  core.  Take  the  ordinary  lightning-rod — the  way 
it  is  intended  to  work  is  rather  to  prevent  a  disruptive  dis- 
charge than  it  is  to  take  care  of  one  that  has  already 
occurred.  We  desire  to  equalize  the  difference  of  poten- 
tial by  drawing  off  the  charge  from  the  cloud  before  it  gets 
to  a  dangerous  limit.  If  vve  can  do  that  we  do  not  have 
any  disruptive  discharge  at  all.  It  is  just  like 
a  Brush  discharge  such  as  you  get  from  a  conductor 
with  points  on  an  electric  macdne.  I  do  not  think  that 
any  one  system  of  lightning-rods  has  proved  successful. 
Sometimes  a  lightning-rod  will  take  care  of  several  dis- 
charges in  a  single  storm,  and  that  seems  to  be  something 
which  Mr.  Hodges'  lightning  rod  would  not  do;  because, 
after  it  had  been  dissipated  by  one  discharge,  I  do  not 
think,  even  if  it  could  be  put  up  in  a  few  moments,  that 
anybody  would  care  to  be  monkeying  around  a  conductor 
when  there  was  lightning.  Mr.  Hodges  having  asked  us 
to  clear  our  minds  of  the  idea  of  conducting  electricity, 
seems  to  go  further  than  most. of  the  modern  theorists  on 
electricity.  I  think  Mr.  Hodges,  even  if  he  does  not  use 
the  idea  of  electricity,  will  admit  that  we  want  to  make  a 
metallic  way  entirely  down  to  the  earth.  The  case  is 
somewhat  analogous  to  the  Leyden  jir.  That  is,  to  con- 
ductors separated  by  a  dielectric.  New,  we  want  to 
bridge  over  the  whole  space  of  the  dielectric,  whether  you 
use  the  idea  of  conductivity  or  not.  So  I  don't  think  it 
makes  much  difference  whether  you  use  his  dissipatable 
lightning  rod  or  a  stout  one. 

Mr.  Hoi><:es:  In  order  to  make  the  paper  of  some 
length,  I  gave  some  theory.  I  know  the  books  slate 
that  the  ship  "Jupiter"  was  saved  from  destruction  in  spile 
of  her  lightning  rod  going  to  pieces,  liut  take  the  fact 
without  going  to  the  books  at  all.  I  want  to  get  a  case 
where  the  conductor  has  gone  to  pieces,  and  where  t  e 
ship  has  not  been  saved.  I  have  not  found  such  a  case. 
Can  you  cite  a  case  where  the  conductor  has  gone  10 
pieces,  and  there  has  been  any  destruction  to  the  building 
bet\veen  practically  two  horizontal  planes  passing  through 
the  upper  and  lower  ends  of  that  dissipated  conductor? 
\'ou  will  find  that  there  is  damage  above  and  damage 
below,  very  likely. 

Mr.  Woi.cott:  Although  I  do  not  question  that  con- 
duclors  work  as  Mr,  Hodges  described,  we  also  find  that 
they  work  the  other  way,  according  to  the  old  theory,  in 
very  many  instances.  It  certainly  is  a  matter  of  record 
that  conductors  have  sometimes  carried  off  several  dis- 
charges in  the  same  thunderstorm,  which  a  dissipatable 
conductor  could  not  do  unless  you  were  able  to  put  up  a 
second  one  in  the  place  immediately  after  the  dissipation 
of  the  first. 

A  Memker:  The  Washington  monument  is  a  pretty 
good  lightning  arrester.  I  was  shown  a  few  weeks  ago  by 
Prof.  Owens  where  lightning  had  struck  and  knocked  out 
big  chunks  of  stone  from  the  monument,  He  seemed  to 
think  that  lightning  followed  the  path  of  least  electrical 
resistance,  so  he  put  up  an  additional  wire  and  connected 
that  with  the  new  iron  work  of  the  monument,  and  he  says 
he  has  not  had  any  trouble  since  then  with  stones  being 
knocked  out. 

Chari.es  Steinmet/.:  By  using  such  an  interrupted 
conductor  of  small  cross-section,  that  is  a  comparatively 
high  resistance,  you  are  liable  to  change  the  whole  nature 
of  the  lightning  discharge.  \'ou  change  it  from  an  oscil- 
lating discharge  to  a  steady  and  continuous  rush  of  cur- 
rent, from  which  you  must  expect  quite  different  effects. 

When,  for  instance,  you  discharge  a  condenser  by  aeon- 
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ductor  of  very  low  resistance,  you  get  an  oscillating  dis- 
cbarge of  an  estraordinary  high  frequency.  If  you  in- 
crease the  resistanee  of  the  conductor  the  number  of  oscil- 
lations of  the  discharge  [decreases;  it  runs  down  quicker, 
until  at  last  you  reach  a  value  of  resistance  where  only  one 
wave  of  discharge  current  appears,  that  is,  the  discharge  of 
the  condenser  becomes  steady. 

Xow,  if  we  can  make  a  lightning  discharge  steady, 
instead  of  oscillating,  then  we  have  first  to  expect  that  the 
electricity  traverses  the  lightning  rod  only  once,  slowly  in- 
creasing in  current  strength  and  then  decreasing  again  by 
going  down  to  the  ground;  while  in  an  oscillating  discharge 
the  current  will  rush  to  and  fro  through  the  conductor 
until  its  energy  is  consumed  by  the  resistance  of  the  light- 
ning rod,  or  by  electro  magnetic  radiation  and  re-radiation 
from  the  induced  currents  produced  by  the  oscillating  dis- 
charge in  neighboring  conductors. 


Electric    Riveting  Interference  Decision. 

The  following  communication  from  Elias  E.  Ries  of 
Baltimore,  Md.,  will  be  of  interest  to  the  readers  of  the 
Western  Electrician: 

"Two  important  decisions  have  been  rendered  by  the 
Examiner  of  Interferences  in  the  United  States  Patent 
Office,  in  which  priority  of  invention  of  the  broad  art  of 
electric  liveting  and  also  of  the  apparatus  for  practicing 
this  art  was  awarded  to  Elias  E.  Ries  of  Baltimore,  the 
other  partv  to  the  interference  being  Prof.  Elihu  Thomson 
of  Lynn    Mass. 

"The  interferences  just  decided  were  two  in  number,  the 
first  being  between  the  patent  of  Elihu  Thomson  No. 
396,015,  dated  January  8,  1SS9,  for  a  method  of  electric 
riveting,  and  an  application  of  Elias  E.  Ries  that  was 
pending  in  the  patent  office  at  the  time  this  patent  was 
granted.  The  second  interference  was  between  a  pa'ent  to 
Elias  E.  Ries,  No.  403  374,  granted  May  14,  1SS9,  and  an 
application  of  Elihu  Thomson  filed  June  14,  iSSg,  for  ap- 
paratus for  electric  riveting. 

"As  the  records  of  the  Patent  Office  show  that  Mr.  Ries 
was  the  first  to  file  his  application  for  letters  patent,  and 
thit  he  had  two  applications  showing  and  c'aiming  the  in- 
ventions in  conlroversy  awaiting  official  action  at  the  time 
the  Thomson  patent  was  erroneously  issued,  Thomson  was 
made  the  junior  parly  in  each  of  the  interferences. 

"Testimony  was  taken  by  both  parties,  which  showed 
that  Mr.  Ries  was  not  only  the  first  to  file,  but  also  the 
first  lo  reduce  the  inventions  lo  practice,  and  upon  these 
and  other  facts  brought  out  by  the  testimony  the  decisions 
awarding  priority  to  Mr.  Ries  were  based.  The  claims  in- 
volved in  these  decisions  cover  broadly  and  fundamentally 
the  art  of  riveting  by  means  of  electricity  and  the  appa- 
ratus necessary  for  successfully  operaiing  the  same.  The 
rivets  or  rivet  blanks  are  heated  electrically  while  in  place 
and  are  then  headed  on  one  or  both  ends.  The  invention 
is  applicable  to  any  kind  of  work,  from  the  smallest  and 
mosf,  delicate  jewelry  to  the  Jargest  class  of  girder  bridge 
and  boiler  riveting,  and  promises  not  only  to  find  2  very 
wide  range  of  usefulness  before  it,  but  in  manj"  cases  to 
revolutionize  present  methods  of  construction  work  in 
which  riveting  enters." 


Use  of  Oil  in  Converters. 

To  the  Edilo)'  of  the  Wk-stern  Electrician; 

In  your  issue  of  April  i8th  you  publish  a  letter  signed 
by  Prof,  Elihu  Thomson  referring  to  your  article  on  page 
192,  concerning;  the  use  of  oil  in  high  tension  transformers, 

Tlie  tone  of  the  letter  would  imply  that  I  had  encroached 
on  a  patent,  No.  428,648,  is;Utd  in  May,  1S90.  .The  claim  of 
this  patent  is  for  the  use  of  oil  as  a  means  of  conveying  the 
heat  from  the  coils  to  the  outer  casing  of  a  transformer, 
and  not  pointedly  for  insjlating,  as  no  doubt  Prof.  Thom- 
son well  knew  that  as  (ar  back  as  i83o  Brooks  employed 
oil  for  insulating  purposes  in  a  mode  quile  similar  to  that 
described  in  the  patent  above  referred  to. 

I  never  claimed  to  be  the  first  to  use  oil  for  insulating, 
and  have  staled  in  my  paper  read  in  Frankfort  on  Feb- 
ruary 9  1891,  and  published  in  the  Jilcktrotechnischc 
Zfitsch/i/t,  No.  II  of  1891,  my  opinion  that  Brooks  was 
the  first  to  advocate  and  use  oil  for  insulating  purposes. 

What  I  claim  is  that  I  was  the  first  to  perceive  and  put 
into  practice  the  idea  that  by  means  of  oil  it  was  possible 
to  make  commercial  transformers  for  very  high  tensions; 
this  occurred  to  me  in  October,  18S9,  in  working  out  a 
project  for  transmission  of  30,000  horse  power  on  a  distance 
of  sixty  miles,  and  I  am  not  aware  that  any  one  has  made 
transformers  in  this  way  before  that  dale,  nor  do  I  find 
that  the  patent  No.  428,648  of  Prof.  Thomson  bears  upon 
the  fact. 

As  lo  any  similarity  between  the  forms  of  the  transform- 
ers, the  only  published  drawing  of  the  patent  that  I  have 
seen  are  not  clear  enough  to  distinguish  the  arrangement, 
but  I  may  state  that  transformers  ,  of  the  type  shown 
through  Figs.  6,  7  and  8  of  your  review  of  the  paper  were 
constructed  in  the  Oerlikon  Works  in  November,  i88q, 
and  put  to  work  in  an  installation  in  the  beginning  of  1890. 
I  am,  dear  sir,  most  truly  yours, 

C.  E.  L.  Brown. 

Oerlikon,  Switzerland,  April  29,  1891. 


Franklin  Experimental  Club. 

The  Franklin  Experimental  club  of  Newark,  N.  J.,  held 
its  thirty-first  regular  meeting  at  the  club  laborulory,  Tues- 
day evening.  May  5th.  Wm.  J,  Hammer  read  a  paper  en- 
titled "The  Arc  l-ight."  As  illustrating  the  rapid  develop- 
ment of  thai  industry  the  speaker  called  attention  10  the 
fact  that  while  there  was  exhibited  at  the  Centennial 
Exposition  in  I'liiladelphia  in  1876  but  a  single  arcsyslem, 
the  Wallace,  now  arc  lamps  are  burning  everywhere  and 
are  numbered  by  the  thousamlsand  hundreds  of  thousands. 
Mr.  Hammer  summed  up  the  problems  confronting  the 
arc  light  men  and  spoke  of  the  field  for  invention  in  alter- 
nate  current    lights.     The  paper   was  illustrated   by  dia- 


grams prepared  and  mounted  for  the  occasion.  F.  M. 
Crane  spoke  on  electric  railroads.  He  compared  the  three 
systems  which  are  striving  for  supremacy  in  that  field — the 
trolley,  the  storage  and  the  conduit. 


CORRESPONDENCE. 


New  York  Notes. 

New  York,  May  9  — The  intention  of  the  Brooklyn 
street  rail  way  companies  to  change  from  horses  to 
electricity  has  stirred  up  a  great  deal  of  commotion  in  the 
city  of  churches.  It  is  a  singular  fact,  however,  that  the 
Brooklyn  press,  with  the  exception  of  one  paper,  is  not 
opposing  an  improvement  which  will  be  of  such  vast  im- 
portance to  the  city.  The  most  bitter  opposition  has 
come  from  a  New  York  city  daily  whose  argument  for  the 
most  part  has  been  extremely  ludicrous.  The  staterail- 
road  commission  met  in  Brooklyn  last  Tuesday  lo  con- 
sider the  protests  of  residents  against  the  introduction  of 
the  trolley  system.  Quice  a  number  of  persons  alleged 
that  it  would  be  noisy,  and  presented  at  great  length  ex- 
ploded theories  relating  to  the  dangtrous  element  which 
would  be  introduced  into  a  community  by  the  construction 
of  an  overhead  system.  A.  representative  of  the  street 
railway  companies  met  these  objections  by  reading  letters 
from  persons  residing  in  towns  where  electric  railways  are 
operated.  The  writers  asserted  that  electric  railways  were 
in  every  way  desirable,  that  they  enhanced  the  value  of 
property,  afforded  residents  rapid  transit,  and  were  by  no 
means  dangerous.  The  hearing  was  adjourned  to  June  6th, 
when  the  commissioners  will  meet  in  Albany. 
■  One  of  the  local  papers  is  responsible  for  the  state- 
ment that  every  large  surface  road  in  New  York  city  is 
contemplating  a  change  in  its,  motive  power.  Some  of 
them,  it  is  stated,  prefer  the  cable,  but  the  majority  incline 
toward  electricity.  The  latter,  it  is  stated,  are  Icoking 
forward  hopefully  to  the  time  when  they  can  use  storage 
batteries  or  some  conduit  system,  as  of  course  the  use  of 
overhead  wires  in  the  metropolis  is  deemed  out  of  the 
question. 

The  Board  of  Borough  Commissionurs  of  Asbury  Park 
considered  at  a  meeting  this  week  the  reso'ution  extending 
the  franchise  of  the  electric  railway  company  fifty  years, 
and  permitting  it  to  build  a  double  track  beh  line  and  re- 
tain the  wooden  poles  which  now  support  the  wires. 
Some  opposition  to  the  grant  of  these  privileges  was  shown 
by  residents  of  the  city,  and  the  board  declined  to  extend 
the  term  of  the  franchise.  The  question  of  wooden  poles 
was  deferred.  W.  H.  T. 


Minneapolis,  Minn. 

Minneapolis,  May  9 — The  J.  R  Clark  company  has 
recently  perfected  machinery  for  ihc  manu'acture  of 
octagonal  poles  for  street  railway  and  electric  light  use, 
and  a  new  n.ill  has  been  built  on  the  line  of  the  Soo  rail- 
way, having  a  capacity  of  100  poles  per  day.  These  poles 
are  made  of  the  best  Norway  pine,  and  the  machinery 
has  been  perfected  so  that  every  pole  will  be  given  a  per- 
fect taper  and  smooth  finish.  Tne  butts  are  left  the  full 
size  of  the  timber,  and  painted  with  a  new  preserva'.ive 
paint  known  as  fernoline.  The  sales  agency  for  these 
poles  has  been  given  to  the  Coolidge  Fuel  &  Supply  com- 
pany, and  5,000  will  be  turned  out  at  the  earliest  possib'e 
moment.  The  J  R.  Clark  company  also  manufactures  for 
the  electrical  trade  a  general  line  of  cross  arms,  pins, 
brackets,  rosettes,  cleats,  etc.,  and  has  succeeded  in  build- 
ing up  a  fine  trade  extending  over  the  entire  wes'ern  and 
northwestern  states. 

The  Coolidge  Fuel  &  Supply  company  of  Minneapolis, 
which  is  a  contractor  and  dealer  in  railway  ties,  piling, 
bridge  material,  hardwood  lumber,  elc.  has  taken  the 
general  sales  agency  for  the  Clark  octagonal  pole  for 
street  railway  aud  ekciric  light  work,  and  has  given  an 
order  for  5,000  for  immediate  delivery.  This  company 
has  a  mill  at  Downing,  Wis  ,  on  the  Wisconsin  Central 
railway,  and  has  excellent  facilities  for  reaching  the  trade, 
which,  in  connection  with  the  low  freight  rates  given  to 
Minneapolis  dealers  and  manufacturers,  will  make  it  pos- 
sible to  supply  this  pole  at  a  price  much  below  that  pre- 
viously asked.  This  pole  is  being  largely  used  by  the 
Minneapolis  Electric  Street  Railway  company  for  its 
double  track  line,  and,  filled  up  with  a  new  cross  arm 
that  has  recently  been  perfected,  and  a  cast  iron  guard 
for  the  base,  it  makes  an  efficient  overhead   construction. 

P. 


Concord,  N.  H. 

CoNCORi>,  N.  H.,  May  9. — The  bill  to  incorporate  the 
West  End  Street  railway  of  Concord,  N.  11.,  occasioned 
quite  a  fight  in  the  New  Hampshire  legislature  during  the 
last  session.  The  Main  street  system  has  been  contem- 
plating an  extension  of  Its  line  to  the  western  part  of  the 
city,  but  these  incorporators  evidently   intended  to   make  it 


pay  for  the  franchise  which  they  intended  to  secure,  and 
which  the  old  company  claimed  was  already  granted.  An 
agreement  was  finally  made  whereby  the  old  road  will  so 
lay  its  tracks  as  to  accommodate  the  West  end  people. 
The  proposed  route  is  not  a  mile  in  length,  and  it  is 
hardly  probable  that  an  independent  road  could  exist  on 
the  patronage. 

The  main  street  road  has  purchased  a  new  engine  of  loo- 
horse  power,  and  several  Stephenson  cars  and  laid  new 
tracks  on  the  main  line. 

This  city  has  two  of  the  best  undeveloped  water  powers 
-in  the  country  within  a  mile  or  two  of  the  center  of  busi- 
ness, estimated  at  10,000-horse  power.  This  property  is 
patiently  waiting  for  some  one  who  has  capital  and  enter- 
prise to- develop  it.  This  water  power  and  that  available 
at  several  other  points  on  the  Merrimack  make  it  a  good 
place  to  show  the  superiority  of  electricity  over  steam  for 
railroad  use,  as  the  Concord  &  Montreal  railroad  runs  close 
to  the  river  near  by  its  entire  length,  and  above  Merrimack 
the  mountain  streams  would  furnish  abundant  power.  It 
is  said  the  Concord  board  of  trade  is  contemplating  devel- 
oping the  power  here  for  electrical  distribution. 

The  session  of  the  New  Hampshire  legislature  just  ended 
passed  bills  incorporating  and  amending  the  following 
electric  road,  light,  and  power  companies  at  Manchester, 
Nashua,  E.xeter,  New  Boston,  Hoopsett,  Derry,  Concord, 
Newmarket,  South  Newmarket,  Hampton,  Littleton  and 
Lebanon.  H. 


Cincinnati,  O. 

Cincinnati,  O..  May  9. —The  Electric  Supply  &  Con- 
tracting C3mpany  of  this  city  has  just  sold  to  th°  Cincinnati 
Electric  Light  company  ^17,500  worth  of  motors  of  vari- 
ous sizes  from  }^  horsepower  to  25  horse  power  inclusive. 
The  Electric  Supply  &  Contracting  company  represents  the 
C.  &  C.  Motor  &  Manufacturing  company  of  New  York. 
It  has  also  contracted  to  equip  one  of  the  largest  steamers 
in  the  Ohio  and  Mississippi  trade  with  an  incandescent 
plant  and  arc  search  lights 

The  Edison  General  Electric  company  is  pushing  opera- 
lions  on  its  new  station.  It  is  sinking  six  artesian  wells, 
and  expects  to  use  the  water  thus  obtained  for  surface  con 
densers  wllh  which  the  station  will  be  equipped. 

The  South  Covington  and  Cincinnati  Electric  Railway 
company  has  just  installed  additional  machinery  on  its  plant 
located  in  Covington,  Ky.,  and  will  have  its  Newport  ex. 
tension  in  operation  within  a  few  days. 

The  Queen  City  Electric  company  has  sold  one  600  16 
candle  power  incandescent  generator  to  the  St.  Clair  hotel 
of  this  city,  also  one  650  i6-candle  power  incandescent 
machine  to  the  Palace  hotel. 

The  Covington,  Ky.,  city  council  has  passed  an  ordi- 
nance to  light  the  city  by  electricity,  and  will  advertise  for 
bids  at  once. 

The  Western  Electric  company  of  Chicago,  through  its 
local  representative,  the  Standard  Electric  company,  has 
been  awarded  the  contract  for  furnishing  labor  and  maler 
ials  for  wiring  the  new  city  buildings  now  nearing  com- 
pletion. The  contract  price  is  $[0,519,28.  The  contract 
has  not  yet  been  let  for  the  gtnerators,  engines  and  boilers. 

The  rumor  t3  the  effect  that  the  Ijueen  City  Electric 
company  has  been  bought  out  by  the  Thomson-Houston 
company,  has  proved  to  be  without  foundation.  The  Queen 
City  company  is  doing  a  good  business  both  in  manufact- 
uring  and  lighting. 

Ill  spile  of  the  nume'rous  injunctions  granted  in  favor  of 
the  Cincinnati  &  Surburban  Telegraph  company  against 
the  Main  Street  Electric  Railway  company,  the  latter  is 
pushing  ahead  with  its  new  additions  and  extensions,  with 
the  utmost  confidence  of  eventually  gaining  the  suit. 

G. 


PERSONAL, 


Harry  I.  Skillon  of  New  York  City  was  in  Chicago  last 
week. 

C.  H.  Mortimer,  publisher  of  the  Canadian  Etcctiical 
N^L'ivs,  was  a  visitor  at  Chicago  last  week. 

Alex.  Lewis,  representing  the  Thomson-Houston  com 
pany  at  Cincinnati,  was  in  Chicago  last  week. 

Paul  W.  Bossart  is  representing  the  Short  Electric  rail- 
way company  of  Cleveland  in  the  western  states. 

S,  I).  Greene  of  the  Edison  General  Electric  company, 
has  accepted  the  position  of  consulting  dectrician  to  the 
Burton  Electric  company. 

R.  C,  Carhart,  formerly  of  the  Westinghouse  company 
has  accepted  a  position  with  the  Short  company,  and  will 
give  his  attention  to  eastern  business. 

C.  G,  h'erguson,  formerly  with  l-'.lectric  Power,  has  suc- 
ceeded E.  II.  Chapin  on  the  Jouitta!  of  Railway  Af'pH- 
(inccs.  Mr.  Chapin  is  now  devoting  all  his  time  to  the  Streri 
A'tiitToay   /t>i/r/ia/. 
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NEW  INCORPORATIONS. 

Salem  City  Railway  company,  Salem,  Ore. ;  capital  stock, 
$60,000;  to  operate  an  electric  street  railway. 

American  Vibratory  Force  Telephone  company,  Seattle, 
Wash  ;  capital  stock,  $1,000,000;  to  manufacture  tele- 
phones. 

Rogers  Park  Light,  Heat  &  Power  company,  Rogers 
Park,  111.;  capital  stock,  ^75,000;  to  supply  gas  and  elec- 
tricity for  light,  heat  and  power. 

Calcutt  Electric  Elevator  company,  Seattle,  "Wash.;  cap- 
ital stock,  ;|300,ooo;  to  manufacture  and  sell  the  Calcutt 
spiral  screw  electric  safety  elevator. 

Waterford  Electric  Light  and  Power  company,  Water- 
ford,  N.  Y.;  capital  stock,  $30,000;  to  furnish  electric 
light  and  power  to  public  and  private  dwellings. 

Colfax  Electric  Railway  company,  Denver,  Colo. ; 
capital  stock,  $50,000;  to  build  an  electric  street  railway  in 
the  city  of  Denver,  Colo. ;  length,  three  miles  with  branches. 

Stockton  Electric  Light  &  Power  company,  Stockton, 
N.  J.;  capital  stock,  $25,000;  to  furnish  and  provide  electric 
light,  together  with  power  for  machinery  for  manufacturing 
purposes. 

Clayton  Water,  Light  &:  Power  company,  Clayton,  Del.; 
capital  stock,  $50,000;  manufacturing,  generating  and 
supplying  heat,  light  and  power. 

Eostonian  Electric  Belt  company,  Chicago,  111  ;  capital 
stock,  $50,000;  manufacture  and  sell  electrical  appliances 
for  medical  application  of  electricity,  buy,  rent  or  sell 
patents  as  may  be  necessary. 

Wilmington  Light,  Heat  &  Power  company,  Wil- 
mington, Del.;  capital  stock,  $50,000;  manufacturing,  gen- 
erating and  creating  and  supplying  light,  heat  and  power 
by  steam,  water  or  electricity,  etc. 

St.  Louis  Electric  Railway  &  Power  company,  St.  Louis, 
Mo.;  capital  stock,  $50,000;  to  construct,  maintain  and 
operate  an  electric  elevated  or  surface  railroad  along  Man- 
chester and  other  roads  in  St.  Louis  city  and  county. 

Eureka  Springs  Electric  Light  &  Street  Railway  com- 
pany, Eureka  Springs,  Ark. ;  capital  stock,  $30,000;  to 
construct  and  own  a  system  of  street  railways  at  Eureka 
Springs,  and  to  own  and  operate  electric  light  plants  and 
steam  power  appliances. 


ELECTRIC  LIGHTING. 

The  Bertha,  Va.,  Zinc  company  contemplates  putting 
in  an  electric  light  plant. 

J.  H.  Irwin  will  establish  an  electric  light  plant  at 
Round  Bay,  near  Baltimore. 

Efforts  are  being  made  to  secure  the  erection  of  an 
electric  light  plant  in  Prescott,  Ark. 

Far  off  Bombay  has  an  idea  of  introducing  modern  im- 
provements, and  there  is  talk  of  lighting  the  city  by  elec- 
tricity. 

At  Georgetown,  Colo.,  the  electric  light  company  is 
erecting  a  power  house.  It  will  be  operated  by  water 
power. 

The  Cotton  Shoals  Electric  Light  ^K:  Power  company  of 
Graniteville,  S.  C,  has  applied  for  a  charter  to  erect  an 
electric  plant. 

The  work  of  lighting  the  village  of  Venice,  III.,  with 
electricity  has  been  commenced,  and  contracts  for  the  re- 
quired plant  have  been  let. 

The  Edinburg  Coal  Mining  company  Is  supplying  the 
city  of  Edinburg,  111.,  with  incandescent  lights.  The 
Thomson- Houston  company's  system  is  used. 

It  is  said  that  the  new  />,Ki/-->i  Post  building  is  the  first 
building  in  New  England  in  which  electricity  is  entirely 
depended  upon  for  illumination.  There  is  not  a  gas-pipe 
in  the  building. 

Lemars,  la.,  has  decided  bya  vote  of  414  to  148  against 
bonding  the  city  for  $20,000  for  the  erection  of  an  electric 
light  plant.  The  people  want  an  electric  plant,  and  a 
franchise  will  probably  be  granted  to  a  private  company. 

The  flight  &  Power  compay  of  San  Jose,  Cal.,  has  de- 
cided to  issue  bonds  to  the  amount  of  $60,000.  'J"he  ob- 
ject of  the  issue  is  to  improve  the  works  and  enlarge  the 
capacity  of  gas  production  and  of  electric  light  and  power. 

J.  F.  Johnson  has  started  an  electric  light  plant  in  the 
state  penitentiary  at  Huntsville,  Tex.  The  capacity  of 
the  plant  is  400  lights  Two  compound  Ignited  States 
dynamos,  driven  by  a  Corliss  engine  of  50  indicated  horse 
power,  comprise  the  installation. 

The  Carpenter  Electric  Light  &  Power  company  of 
Catlctsburg,  Ky.,  announces  that  it  will  at  once  put  in  an 
addition  to  its  steam  plant  of  100  to  150  horse  power 
capacity  and  may  substitute  for  its  direct  current  incandes- 
cent an  ilternating  current  system. 

The  Peninsular  Electric  Light  &  Power  company  of 
Newport  NewS,  Va.,  has  been  organized  with  E.  C. 
Millyer,  president;  L.  P.  Stearns,  vice-president,  and  W. 
W.  Archibald,  secretary,  to  furnish  arc  and  incandescent 
lights,  also  power  for  motors;  capital  stock,  $40,000. 
The  Newport  News  lOIectric  company  has  been  consoli- 
dated with  this  company. 

Electric  lighting  is  making  steady  progress  in  Vienna. 
The  International  Electricity  company  now  supplies  15,000 


lamps  of  16  normal  candle  power  each  from  its  central 
station,  and  it  seems  probable  that  this  will  be  enlarged 
so  as  to  supply  20,000  lamps  next  year.  The  central 
station  belonging  to  this  company  at  Fiume,  which  is  used 
for  the  distribution  of  power  by  an  alternating  current,  is 
also  to  be  extended.  Two  motors  of  12  horse  power  each 
are  being  erected,  and  the  elevators  are  being  provided 
with  electric  light. 

The  Co-operative  Wholesale  society's  flour  mill  at  Duns- 
ton-on-Tyne  has  been  lighted  throughout  by  electricity. 
This  installation  is  the  largest  in  a  flour  mill  in  the  United 
Kingdom,  and  is  very  complete  in  its  details,  the  total  in- 
stallation consisting  of  about  600  16  candle  power  incan- 
descent lamps.  The  generating  plant  consists  of  three 
vertical  engines.  The  two  larger  engines  drive  two  of 
Scott  &  Mountain's  Tyne  compound- wound  self -regulating 
dynamos,  each  constructed  to  run,  when  lightly  loaded, 
400  16  candle  power  incandescent  lamps,  but  capable 
of  working  up  to  600  incandescent  lamps  in  case  of 
emergency. 

Opposition  to  overhead  electric  light  wires  is  developing 
in  England.  A  London  paper  says:  "There  will  be  many 
a  contest  between  local  authorities  or  gas  companies  and 
electric  lighting  ventures  before  the  last  are  firmly  estab- 
lished. The  presence  of  overhead  wires  in  country  places 
and  towns  which  hitherto  have  not  had  their  sky  dimmed 
by  bundles  of  metal  is  certain  to  cause  friction.  A  case 
has  already  come  from  Fareham,  Hampshire,  in  which  the 
local  board  and  the  Fareham  Electric  Light  company 
sought  to  restrain  one  Smith  from  removing,  cutting  or 
interfering  with  the  electric  wires  and  apparatus  running 
past  his  house.  The  defendant  objected  to  the  unsightly 
poles  and  wires  and — partly  on  the  ground  that  they  might 
interfere  with  his  building  operations,  and  partly  on  the 
ground  that  he  was  entitled  to  the  subsoil  of  the  adjoining 
half  of  the  highway — he  threatened  to  treat  the  company 
as  trespassers.  Justice  Chitty  has  pointed  out  that, 
though  the  owner  of  land  adjoining  a  highway  has  a  right 
to  the  soil  of  half  the  road,  the  Public  Health  Act  of  1875 
has  vested  a  highway  which  is  a  street  in  the  local  board, 
and  that  they  have  a  right  over  the  subsoil  and  the  space 
above  sufficient  to  carry  out  their  statutory  works  and  im- 
provements. As  the  defendant  could  not  show  damage  to 
his  proprietary  rights,  or  if  he  could  they  might  well  be  the 
subject  of  compensation,  his  lordship  granted  the  injunc- 
tion." 


ELECTRIC  RAILWAYS. 

An  electric  line  is  to  be  opened  between  Dunkirk  and 
Fredonia,  N.  Y. 

The  work  on  the  Denver  i\:  Suburban  street  railway  is 
being  pushed  rapidly. 

It  is  proposed  to  unite  Burnt  Mills  and  Brookeville, 
Md.,  byan  electric  railroad. 

Electric  cars  have  been  placed  on  the  Sophia  street  and 
Monroe  avenue  lines  in  Rochester,  N.  V. 

The  Edison  General  Electric  company  will  equip  the 
Citizens'  street  railway  at  Memphis,  Tenn. 

The  Bay  Ridge.  Md.,  electric  railroad  will  probably  be 
extended  to  Annapolis,  a  distance  of  about  five  miles. 

An  electric  railroad  will  probably  be  built  this  summer 
from  Cloquet,   Mich.,  to  the  slate  quarries  near  that  town. 

Contracts  for  the  transformation  of  the  street  car  lines  of 
Birmingham,  Ala.,  for  operation  by  electric  power,  have 
been  awarded. 

The  Helena,  Mont.,  Electric  Railway  company  has  ap- 
plied to  the  city  council  for  the  privilege  of  restoring  ten 
cent  fares,  claiming  that  it  can  make  no  money  at  the  five 
cent  rate. 

The  Short  Electric  Railway  company  of  Cleveland  is 
completing  its  first  order  for  its  new  gearless  motor.  Sev- 
eral public  tests  have  been  made  in  Cleveland,  and  satis- 
factory results  have  been  secured. 

An  electric  railway  will  soon  be  built  between  South 
Lyon  and  Leland,  Mich,,  and  later  it  is  contemplated  to 
extend  the  line  to  Vpsilanti,  thus  giving  a  through  line, 
with  connections,  to  Ann  Arbor. 

A  franchise  has  been  granted  for  an  electric  road  24 
miles  in  length  between  Stillwater  and  St.  Paul,  Minn.  It 
is  intended  to  have  the  road  in  operation  for  both  freight 
and  passenger  traffic  by  October  ist.  This  will  be  the  lirst 
electric  railway  in  Minnesota  outside  of  those  used  for 
city  passenger  traffic. 

At  a  recent  meeting  of  the  stockholders  of  the  Union 
Street  Railroad  company  of  Dover,  N.  H.,  it  was  voted  to 
accept  the  act  of  the  legislature  authorizing  the  road  to 
be  consolidated  with  the  Consolidated  Light  lV  Power  com- 
pany. The  latter  company  has  a  large  water  power  plant 
which  not  only  furnishes  power  for  lighting  Dover,  Roches- 
ter and  other  cities,  but  furnishes  power  for  operating  the 
electric  cars  of  the  railroad  company. 

Permission  has  been  granted  the  Buffalo,  N.  Y.,  Street 
Railroad  company  by  the  state  railroad  commissioners  to 
use  the  electric  single  trolley  system  in  place  of  horses.  It 
is  required  that  the  rate  of  speed  shall  not  exceed  that  to 
be  delinitely  fixed  by  the  local  authorities  of  the  city  of 
Buffalo;  that  no  car  shall  be  run  with  less  than  two  men  to 
operate  it;  that  the  company  shall  take  all  reasonable  and 
proper  means  to  prevent  the  currents  from  its  wires  from 
interfering  with  the  currents  upon  the  wires  of  other  com- 
panies, whether  telegraph,  telephone,  or  otherwise,  and  a 
guard  wire  shall  be  constructed  over  the  trolley  wire  at  a 
sufficient  distance  therefrom  to  prevent  broken  telegraph 
or  telephone  wires  from  coming  in  contact  with  the  trolley 
wire;  and  that  each  car  shall  be  provided  with  safety  guards 
in  front  of  the  wheels,  coming  within  an  inch  of  the  ground, 
to  prevent  persons  being  run  over. 


ELECTRIC  MOTOR. 

The  Louisville,  Ky  ,  Steam  &:  Electric  Motor  Power 
company  has  completed  the  erection  of  its  steam  and  elec- 
tric power  plant.  The  building  is  six  stories  high  and 
60x224  feet  in  ground  dimensions.  The  machinery  has 
all  been  purchased  and  placed. 

French  engineers  have  been  trying  electric  motors  for 
elevating  and  depressing  heavy  guns,  and  for  moving  them 
into  direction,  using  a  separate  motor  for  each  two  opera- 
tions. A  considerable  saving  of  time  is  effected.  Three 
war  vessels  for  Chili,  now  being  built  in  France,  are  to  be 
fitted  with  such  motors,  to  be  driven  from  the  electric  light 
circuit. 

The  Belding  Motor  &  Manufacturing  company  of 
Chicago  made  a  general  assignment  on  May  nth.  Its 
liabilities  on  stock  and  machinery  yet  unpaid  for  will 
amount  to  $75,000.  About  $30,000  is  owing  to  stockhold- 
ers in  the  shape  of  borrowed  money.  The  assets,  it  is 
thought,  will  not  much  more  than  clear  away  the  indebted- 
ness. The  suspension  is  said  to  have  been  caused  by  two 
disastrous  fires  that  ruined  the  company's  stock  and  shops 
at  Hermosa  and  by  the  failure  of  eastern  capitalists  to  ful- 
fill their  promises  of  financial  support.  Charles  H.  Bun- 
ker, secretary  and  treasurer  of  the  company,  is  assignee. 
The  company  was  organized  three  years  ago  with  a  capital 
stock  of  $[00,000  to  manufacture  electric  motors  and 
electric  machinery. 


ELECTRIC  MINING. 


The  Edinburg,  III.,  Coal  Mining  company  claims  to 
have  the  best  equipped  mines  in  the  state.  Electricity  is 
employed,  the  Thomson- Houston  company's  system  being 
used. 

The  mines  of  Maryland  are  pretty  thoroughly  developed, 
mining  operations  having  been  conducted  in  that  locality 
for  about  half  a  century.  Up  to  the  close  of  the  year  1889 
the  total  shipments  amounted  to  over  sixty-six  million 
tons.  The  coal  produced  is  bituminous,  and  the  principal 
markets  have  been  found  at  the  great  manufacturing  cities 
of  New  England  and  at  the  seaboard  for  the  coaling  of 
steamships.  During  the  year  1889  there  were  in  operation 
thirty-one  establishments  equipped  for  the  shipping  of 
coal.  In  addition,  reports  were  received  from  forty-nine 
small  operators  supplying  local  trade.  The  total  produc- 
tion in  1SS9  was  2,939,715  short  tons,  valued  at  $2,517,474 
at  the  mines,  or  on  an  average  of  85  6  cents  per  ton.  The 
product  for  the  census  year  ending  June  30,  1S80,  was 
2,228,917  short  tons,  valued  at  $2,585  537  at  the  mines,  or 
$1.16  per  ton.  The  total  number  of  persons  employed  in 
all  departments,  including  superintendents,  engineers,  me- 
chanics and  clerical  force,  during  the  census  year  was 
3,734,  and  the  amount  of  wages  paid  was  $1,730,689. 
The  average  number  of  days  worked  when  collitries  were 
shipping  coal  was  196.  During  the  calendar  year  18S8 
the  output  amounted  to  3,479,470  short  tons.  Tlrs  falling 
off  in  the  output  during  1SS9  as  compared  with  that  of 
1 888  was  due,  not  so  much  to  a  decline  in  the  demand,  as  to 
want  of  transportation  facilities,  the  result  of  the  practical 
abandonment  of  the  Chesapeake  and  Ohio  canal  after  the 
flood  of  1SS4,  which  partially  destroyed  it.  The  anthracite 
coal  fields  of  Pennsylvania  produced  4=5,544,070  short  tons 
during  the  year  1S89  according  to  official  returns  at  the 
census  office.  The  average  number  of  days  worked  during 
the  year  iSSg  by  all  collieries  was  194.  The  suspension  of 
mining,  during  periods  aggregating  about  one-third  of  the 
year,  was  caused  mainly  by  the  inability  of  the  market  to 
absorb  a  larger  product.  With  the  introduction  of  elec- 
trical machinery  in  these  mines  the  cost  of  production  will 
be  much  less  than  at  present,  and  anthracite  coal  can  be 
used  where  the  present  cost  makes  it  impossible  to  adopt 
it.  The  number  of  persons  employed  during  the  year, 
including  superintendents,  engineers  and  clerical  force,  was 
125,229.  The  total  amount  paid  in  wages  to  all  classes 
during  the  year  was  $39,152,124.  The  total  number  of 
regular  establishments  or  breakers  equipped  for  the  prepar- 
ation and  shipment  of  coal  was  342,  of  which  19  were  idle 
during  the  year.  Besides  these  there  were  49  small 
diggings  and  washeries  supplying  local  trade.  There 
were  also  eighteen  new  establishments  in  course  of  con- 
struction. 

TELEGRAPH. 

The  Highland  Springs  and  Squaw  Creek  Toll  Road 
company  will  build  a  telegraph  and  telephone  line  in  Lake 
county,  Cal. 

The  St.  Louis  oflice  of  the  Western  Union  Telegraph 
company  was  moved  from  the  temporary  quarters  at  215 
Pine  street  to  the  handsome  new  building  at  412  and  414 
Pine  street  between  12  and  3  o'clock  on  the  morning  of 
May  10th.  The  transfer  was  made  under  the  supervision 
of  [..  L.  Summers  of  Chicago.  A  complete  description  of 
the  new  building  has  heretofore  been  given  in   this  paper. 


TELEPHONE. 


The  Bell  Telephone  company  of  Rochester,  N.  Y.,  is 
extending  its  underground  service. 

Proposals  have  been  made  to  the  British  postmaster- 
general  with  the  idea  of  establishing  telephonic  communi- 
cation between  Dublin  and  Belfast. 

It  is  claimed  that  Fargo,  S.  \).^  has  more  telephone 
subscriber^  in  pro|iortion  tu  its  population  than  any  other 
cily  in  the  United  Slates.  The  system  is  to  be  rebuilt  at 
once  and  a  new  long  distance  line,  built  of  copper  wire, 
is  to  be  extended  to  Casticton,  :!5  miles  distant. 

According  to  the  press  dispatches  William  Jacques,  while 
riding  with  his  daughter,  was  attacked  by  a  mob  in   Flor- 
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ence,  Italy,  last  week,  and  severely  handled.  The  young 
lady  was  seriously  injured.  Mr.  Jacques  is  well  known  in 
this  country  through  his  connection  with  the  Johns  Hopkins 
university  and  the  American  Bell  Telephone  company. 
His  home  is  Newton,  Mass. 

In  1S90  $160,000  was  expended  in  the  work  of  recon- 
structing the  telephone  system  of  Paris,  and  it  is  estimated 
that  ^540,000  will  be  needed  for  the  current  year.  Of 
this  latter  sum  $So,ooo  will  be  used  for  the  completion  of 
the  building  in  the  Rue  de  Gutenberg,  $160,000  will  be 
applied  to  the  work  of  reconstructing  the  sewers  that  are  to 
contain  the  telephone  cables,  |i20, 000  will  be  devoted  to 
the  installation  of  central  station  apparatus,  and  $180,000 
will  be  laid  out  for  cables.  The  new  central  exchange 
will  be  wired  for  6,000  subscribers. 


MISCELLANEOUS. 


The  National  Electric  Light  association  has  changed  its 
headquarters  from  18  Cortlandt  street,  New  York  City,  to 
136  Liberty  street. 

At  the  opening  of  the  London  naval  exhibition  on  May 
1st,  the  Princess  of  Wales,  after  the  preliminary  exercises, 
signalized  the  fact  that  the  exhibition  was  open  to  the 
public  by  turning  a  tiny  switch  in  front  of  a  miniature 
model  of  the  Eddyslone  lighthouse.  This  turned  on  an 
electric  light  on  the  top  of  the  full-size  model  of  the  light- 
house in  the  grounds. 


TRADE    NEWS. 


Manager  Ilarter  of  the  Electrical  Construction  company 
announces  the  removal  of  the  company's  factory  and  offices 
to  43  and  45  Franklin  street,  Chicago,  where  increased 
manufacturing  facilities  are  available. 

George  H.  Meeker  will  have  charge  of  the  branch  office 
of  the  New  York  Insulated  Wire  company,  just  opened  at 
78,  So  &  82,  Franklin  street,  Chicago.  Mr.  Meeker,  is  a 
business  man  of  capability  and  experience.  He  will  reach 
Chicago  next  week.  The  factory  of  the  company  is 
located  at  Wallingford,  Conn.,  and  the  Chicago  office  will 
serve  as  a  western  outlet- 

The  Central  Electric  company  has  introduced  a  new 
portable  photometer,  which  seems  to  be  especially  appro- 
priate now,  when  so  much  is  being  said  about  the  effici- 
ency of  incandescent  lamps.  This  machine  will  enable  any 
station  superintendent  to  measure  the  candle  power  of  his 
lamps,  and  thus  accurately  determine  how  much  each  lamp 
consumes. 

The  Great  Western  Electric  Supply  company,  Chicago, 
reports  splendid  sale  for  the  new  Sun  arc  lamp.  This  lamp  is 
manufactured  for  either  arc  or  incandescent  circuits.  It  is 
very  efficient  and  economical.  The  lamp  factory  of  the 
Great  Western  Electric  Supply  company  is  still  taxed  to  its 
utmost  capacity  to  furnish  the  "G.  W."  lamps.  These 
lamps  have  now  been  on  the^market  a  sufficient  length  of 
time  to  test  them  thoroughly,  and  the  duplicate  orders 
which  the  company  is  receiving  are  the  best  testimonials  to 
the  efficiency  of  the  lamp. 

A  test  of  the  Milliken  steel  pole  for  street  railway  and 
electric  light  purposes  was  recently  made  by  Prof.  Carpen- 
ter of  Cornell  university,  before  the  students  of  that  insti- 
tution. The  result  was  most  satisfactory.  The  pole  was 
one  of  the  standard  side  poles  set  in  cement,  and  the  strain 
put  upon  the  top  indicated  1,217  pounds  before  the  elastic 
limit  was  reached,  and  1,667  pounds  before  the  pole  gave 
way.  In  certifying  to  the  test  Prof.  Carpenter  says  that 
with  a  minimum  amount  of  material  the  pole  stands  the 
greatest  possible  strain. 

The  Electric  Merchandise  company,  Chicago,  has  been 
giving  considerable  attention  to  foreign  business,  and 
hereafter  will  make  a  special  effort  to  develop  this  depart- 
ment. This  company,  during  the  last  few  months,  has 
received  a  number  of  orders  from  tramway  companies  in 
foreign  countries,  and  has  also  received  inquiries  almost 
daily  regarding  the  practical  working  of  electric  street  rail- 
ways in  this  country.  This  has  led  to  a  careful  considera- 
tion of  the  matter,  and  after  considerable  correspondence 
the  company  believes  that  foreign  roads  are  ready  to  adopt 
the  electric  railway  system  as  used  in  this  country,  at  once, 
if  its  advantages  are  presented  in  their  true  light.  The 
company  has  accordingly  dispatched  Frank  X.  Cicott  as  its 
representative  to  Europe,  where  he  will  remain  two  months 
with  a  view  of  interesting  street  railway  men  in  the  Ameri- 
can ideas  of  electric  railway  construction.  Mr.  Cicott 
sailed  for  Europe  on  the  Cunard  steamship  "Servia"  Sat- 
urday, May  9th.  He  is  well  acquainted  with  the  tramway 
companies'  officials,  and  excellent  results  are  anticipated 
for  street  railway  work  from  his  trip. 


BUSINESS. 


The  Sioux  City  Engine  company  has  sold  a  250  horse 
power  Corliss  engine  to  the  Lincoln  City  Electric  Railway 
company  of  Lincoln,  Neb. 

The  I'ontaine  Crossing  company,  Detroit,  announces 
that  it  is  now  in  a  position  to  consider  electrical  construc- 
tion work  of  all  descriptions.  This  company  manufactures 
dynamos  and  a  high-speed  engine  especially  adapted  for 
running  dynamos. 

"K.  Iv."  wire  is  still  at  the  front  as  a  line  wire.  The 
Great  Western  Electric  Supply  company,  agent  for  this 
wire  in  the  West,  reports  very  large  sales.  The  company 
has  recently  closed  several  contracts  with  lighting  and  rail 
way  companies,  which  will  use  "K.  K."  as  feed  wire. 

As  the  boards  of  underwriters  in  some  states  have 
condemned  the  use  of  any  lamp  cord  that  is  not  fireproof, 
the  Central  Electric  company  of  Chicago  is  offering  a 
cord,  which,  it  is  claimed,  has  an  absolutely  fireproof  cover- 


ing.    The  company  has  already  had  large   sales  of  this 
cord. 

The  Northwestern  Electrical  Specialty  company  reports  a 
steadily  increasing  demand  for  the  Economic  incandescent 
lamp,  and  heavy  sales  for  last  week.  Letters  are  being 
received  from  all  directions,  some  reporting  the  successful 
introduction  of  the  lamp  and  others  inquiring  as  to  its 
merits.  This  would  indicate  a  wide  spread  interest  in  the 
lamp  and  almost  insure  its  successful  introduction  to 
Western  buyers  and  users. 

Two  compact  little  pamphlets  have  just  been  issued  by 
the  Ball  Engine  company  of  Erie,  Pa.,  giving  a  list  of  users 
and  letters  from  some  of  them  telling  how  highly  they 
think  of  the  Ball  engines.  This  engine  is  built  especially 
to  furnish  power  for  dynamos  and  generators,  and  its 
smoothness  of  running  makes  it  particularly  applicable  to 
this  use.  It  is  employed  in  connection  with  every  system, 
and  all  users  speak  of  it  in  the  highest  terms. 

The  Mosher  Arc  Lamp  company,  125  Ontario  street, 
Chicago,  has  sold  within  the  past  ten  days  a  large  number 
of  its  new  "Diamond"  arc  lamps  for  incandescent  circuits, 
and  very  satisfactory  reports  are  being  received  regarding 
their  high  candle  power  and  simplicity.  The  following 
are  some  of  the  large  orders  filled  within  the  time  men- 
tioned: Des  Moines,  la.,  33;  Midland  hotel,  Kansas  City, 
13;  Winona,  ro;  Terre  Haute,  Ind.,  6.  These,  takei  with 
a  large  number  of  single  lamps  sent  out  on  trial,  have  made 
a  very  active  and  profitable  business  for  the  new  company 
from  the  beginning. 


ELECTRICAL  PATENTS. 

Issued  May  Si    1S91. 

451,445.     Secondary     Battery.        Thurman     H.    Aldrich, 

Cincinnati,  O. 
451,449.     Telegraph  Repeater.     Albert   C.  Booth,   Cedar 

Rapids,  la. 
451,491.     Electric  Railway   Truck.     Walter  H.    Knight, 

Boston,  Mass. 
451,512.      Multiple      Signal    Transmitter,        Bernice    J. 

Noyes,  Boston,  Mass. 
451,514.     Electric   Brake.     Joseph    M.    Payne,  Cressona, 

Pa. 
451,   520.     Electric    Meter.     Edwin    W.  Rice,  Jr.,  Lynn. 

Mass. 
The   invention   consists  of  an  expansible  rod  or  bar 

heated  when  expanded  by  the  influence  of  an  electric 

current  and   a  compensating  rod  or  bar  attached  to  the 

same,  but   separately  mounted  or  supported,  so  as  not 

to  be  heated  by  conduction  or  radiation  therefrom  and 

adapted  to  act  in  opposition  to  the  first  when  both  are 

heated  at  the  same  time. 
451,521.       Combined    Switch     and    Lightning    Arrester. 

Edwin  W.  Rice,  Jr.,  Lynn,  Mass. 

451.540.  Secondary    Battery.      George    A.    Washburn, 
Cleveland,  O. 

451.541.  Secondary   Battery.         George   A.    Washburn. 
Cleveland,  O. 

451,548.     Temperature  Alarm.     Louis  Zagelmeyer,    West 
Bay  City,  Mich. 

451,559      Electric  Motor.      Walter  E.    Hyer,    Newburg, 
N.  Y. 

The  invention  comprises  an  armature,  a  field  mag- 
net having  a  single  coil  surrounding  the  armature  and 
standing  in  a  plane  oblique  to  its  shaft,  the  magnetic 
circuit  being  composed  of  two  hollow  castings  bolted 
together  on  a  plane  including  the  armature  shaft,  said 
castings  containing  each  one-half  of  the  journal  boxes 
of  the  armature  shaft. 

451.574-     Dynamo   Electric    Machine.      Louis  C.     Rice, 
Denver,  Colo. 

The  armature  is  made  up  of  a  series  of  sections 
longitudinally  grooved  upon  their  outer  surface  and 
suitably  joined  together,  the  upper  portion  of  each 
section  being  cut  away  for  the  insertion  of  the  coil,  and 
the  sections  when  joined  together  inclosing  the  coils  at 
the  points  of  contact. 

451,586.     Insulated   Electric   Conductor.     James   R.Wil- 
liams, Oakland,  Cal. 
The  last  claim  follows: 

"  7.  In  an  insulated  electric  conductor  the  combina- 
tion, with  the  dielectric,  of  a  centering  device  com- 
posed of  a  cord  which  is  pyramidal  in  cross-section 
and  having  its  broadest  surface  next  to  the  conductor 
and  its  apex  away  therefrom,  and  which  is  saturated 
with  an  insulating  material  not  so  readily  softened  by 
heat  as  the  materials  composing  the  dielectric  and 
wound  spirally  around  the  conductor." 

451.587-     Insulated  Electric  Conductor.     James    B.  Will- 
iams, Oakland,  Cal. 

Claim  3  reads  as  follows: 

"  In  an  insulated  electric  conductor,  the  combina- 
tion, with  a  central  metallic  conductor  provided  with  a 
vulcanized  dielectric,  of  a  centering  device  also  sur- 
rounding the  conductor  and  embedded  in  the  dielectric 
and  consisting  of  fibrous  material  saturated  with  an 
insulating  material  not  so  readily  softened  by  heat  as 
the  materials  composing  the  dielectric." 

451,603.     Magnetic   Attachment  for   Windows.     Thomas 

N   Sterry,  Norwich,  Conn. 

This  invention  is  particularly  valuable  when  applied 

to  the  windows  of  cars  and  other  vehicles  in  which  the 

unavoidable   jolting  causes   such  windows   to  vibrate 

and  rattle. 
45 1 ,605.     Electric  Conductor.     Joseph    D.    F.    Andrews, 

Westminster,  Eng. 
451,614.     Underground    Electric   Wire   Conduit.     Henry 

\h,  Cobb,  Wilmington,  Del. 


451,634.  Telephone  Receiver.  William  S.  Corwin,  New- 
ark, N.  J. 

The  first  claim  is  given: 

"  The  improved  telephone  receiver  combining  there- 
in a  permanently  magnetized  steel  casing  or  tube,  a 
soft  iron  core  or  center  rod  insulated  therefrom  at  its 
rear  end,  a  diaphragm,  a  bobbin  and  connecting  means, 
and  all  arranged  and  adapted  to  operate." 

451,637.  Electric  Railway  System.  CharlesK.  Harding, 
Atlantic,  la. 

The  last  claim  reads: 

"11.  In  an  electric  railway  system  an  insulated 
main  conductor  provided  with  contact  portions  or  elec- 
trodes protected  in  inclosed  casings  or  boxes,  an  elec- 
trically-propelled vehicle  carrying  a  current  collector 
of  a  lengih  at  least  equal  to  the  distance  between  the 
casings  or  boxes,  a  circuit  completing  device  normally 
contained  in  the  latter,  and  mechanism  including  a 
cushion  for  preventing  the  noise  and  jar  and  the  too 
rapid  operation  of  the  parts." 

451  639.     Alarm  Signal.    Michael  A.  O'Donnell,  Chicago, 
111. 
Claim  I  is  as  follows: 

"In  an  alarm  signal,  the  combination  of  a  club  or 
baton  having  a  signal  inserted  in  its  handle,  and  a 
signal  operating  shaft  of  a  patrol-box  operated  by  the 
mouth  of  said  signal." 

451,649,  Electric  Stop  Motion.  Charles  A.  Dayton, 
Preston,  Conn. 

The  invention  consists  of  the  combination,  with  the 
driving  shaft  of  an  engine  governor,  of  electrically  op- 
erated mechanism  for  throwing  said  governor  out  of 
working  engagement  with  said  engine. 

451.656.  Socket  for  Incandescent  Lamps.  Samuel  Dea- 
con, Lynn,  Mass.,  and  Merle  J.  Wightman,  Hartford, 
Conn. 

451,666.  Watchman's  Time  Recorder.  Edwin  C.  Gee, 
Bayonne,  N.J. 

451,689.  Signal  Box.  Milton  G.  Davis,  West  Somer- 
ville,  Mass. 

451,691.    Mechanism  for  Carrying  Trolley- Wheels  Under- 
ground.    Joseph  Holland,  Watertown,  N.  Y. 
Claim  I  is  given: 

"The  combination,  with  the  conduit-body  and  the 
side  trackway  shelves  therein,  of  transverse  supports 
between  said  shelves,  insulating  blocks  mounted  upon 
said  supports,  and  an  electric  wire  carried  by  said  in- 
snlating  blocks." 

451,692  Electric  Railway.  Rudolph  M.  Hunter, 
Philadelphia,  Pa. 

451,696.  Switch  for  Overhead  Electric  Conductors.  John 
Kuehnle,  Detroit,  Mich. 

451,700.  Dynamo  Electric  Machine.  Laurence  N.  P. 
Poland,  Cincinnati,  O. 

45^730-  ^ole  for  Electric  Lines,  etc.  John  R.  Fletcher, 
Dayton,  O. 

451,732  Electric  Car  I^ighting  Apparatus.  Budd  J. 
Jones,  Chicago,  III. 

The  invention  consists  of  the  combination,  with 
the  main  lighting  conductors  embracing  the  car  lamps 
in  series  in  the  electric  circuit,  of  a  supplementary 
conductor,  the  headlight  socket  piece  having  contact 
plates  and  the  non-conducting  circuit  break-plug. 

451,754.  Ship's  Telegraphic  Apparatus.  William  Chad- 
burn,  Liverpool,  England. 

451)779-  Cut-off  for  Conductors.  Julius  D.  Shepard, 
Akron,  O. 

451,786.     Method    of    Operating    Reciprocating   Electric 
Engines.     Charles  J.  Van  Depoele,  Lynn,  Mass. 
The  first  claim  reads: 

"A  reciprocating  electric  engine  having  one  set  of 
coils  adapted  to  be  energized  by  an  intermittent  con- 
tinuous current  and  another  set  energized  by  alternat- 
iag  currents  having  a  defined  rise  and  fall,'' 

451,798.  Current  Regulator  for  Electric  Lamps.  Charles 
H.  Balsley,  Jr.,  and  Edwin  M.  Porter,  Connellsville, 
Pa. 

451,815.     Conduit  System  for  Electric  Railways.    William 
H.  Ford,  St.  Louis,  Mo. 
The  fourth  claim  is: 

"In  an  electric  railway,  a  switch  constructed  with 
an  outer  case  or  covering  having  an  imperforate  upper 
end  and  a  projecting  arm  and  adapted  to  be  rocked  or 
rotated,  a  contact  adapted  to  rock  or  rotate  with  said 
case  or  covering,  and  a  second  contact  fixed  against 
rotation." 

451,832.  Electric  Railway  Pole.  Foster  Milliken,  New 
York,  N.  Y. 

451,870.  Electric  Motor.  Ernest  M.  G.  Hewett,  Boston, 
Mass. 

451,872.  Electric  Motor,  Frank  M.  La  Boiteaux,  Cin- 
cinnati, O. 

45^.873.     Fan.     Frank  M.  La  Boiteaux,  Cincinnati,  O. 

451.884.  Electric  Motor  or  Dynamo  Electric  Machine. 
Schuyler  S.  Wheeler,  New  York,  N.  Y. 

451.885.  Method  of  Constructing  Field  Magnets  of 
Electric  Motors.  Schuyler  S.  Wheeler,  New  York, 
N.  Y. 

451,894.  Electric  Motor  or  Dynamo  Electric  Machine, 
William  F.  Collins,  Chicago,  III. 

The  claim  reads  as  follows: 

"An  armature  core  for  an  electric  motor  or  dynamo 
electric  machine  formed  with  trapezodial  slots  in  its 
periphery  of  greater  width  at  the  bottom  than  at  the 
top,  the  windings  or  conductors  being  contained  in  the 
slots.'' 

451,902.  Fire-Alarm  Telegraph  Apparatus,  Joseph  W. 
Stover,  Newlonville,  Mass. 
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BUGBlfB  ¥..  FmT.T.Trs,  Plresiafent.  W.  H.  SiWYBB,  seo'y  and  Electriciatt.' 

AMEHICAU  ELECTRICAL  WOUKS, 

PROVIDENCE,  R.  I, 

,  Manufacturers  of  Patent  Finished 

fiEECTRIO  LIGHT  WIRE, 

Magnet  Wire,  Office  and  Annunciator  Wire,  Rubber  Covered 
Wire,  Lead  Eocased  Wire,  Telephone  and  ^ 
Incandescent  Cords. 

FARADAY  CABLES. 

New  York  Office,  10  Cortlandt  Street. 


Insulation  Guaranteed  Wherever  Used,  Aerial,  Underground  or  Submarine. 


In  a  letter  from  the  Inspector  of  the  Boston  Fire  Underwriters*  Union,  underdate  of  March29, 
1886.  he  says:    "A  Thoroughly  Reliable  and  Desirable  Wire  in  Every  Kespect." 

The  rnbber  need  in  inealating  oar  wires  and  cables  la  Gpecially  chemically  prepared,  and  Is  guar- 
enteed  to  be  waterproof,  and  will  not  deteriorate,  oxidize  or  crack,  and  w  11  remain  flexible  in  extreme 
cold  weather  and  not  affected  by  heat.  The  Ineolation  is  protected  from  mechanical  Injury  by  one  or 
more  braids  and  thewhole  slicked  with  Clark's  Patent  Compound,  which  Is  water,  oi',  acid  and  f  o  a 
very  great  ex'ent.  fir«-probf  Our  insulation  will  prove  durable  when  all  others  fail.  We  are  prepared 
to  furnish  Single  Wires  of  all  gauges  and  diameter  of  insulation  for  Telegraph,  Telephone  and 
Electric  Lights  from  stock.    Cables  made  to  order. 

EASTERN  ELECTRIC  CABLE  COMPANY, 

61  and  63  Hampshire  Street,  Boston,  Itlass. 

HENKT  A.  CLiRK,  General  Manager.  HEKBEKT  H.  BUSTIS,  Electrician. 


ALL  SIZES 

AND 
QUALITIES 


MICA 

For  Electrical  Purposes. 

EUGENE  MUNSELL&  CO,, 

SIS  Water  St.,  New  York. 


HE  Turner  Brass  WoBKsl 

■t  LASALLE  AVE 

Chicabo. 


ElitcfpiQ- 
SPeciaTties 


K 


pV 


c5^ 


The  Electrical 
Construction  Co. 


-^i^f' 


w. 


C.  A.  HARTER,  Manager. 


Telephone,   1718. 


THE  CROGKER-lRrHEELER 

PERFECTED  MOTORS. 

Verir  slow  Hpood.  fall  power,  perfect  roKU- 
lation,  forced  fleldn  let  into  ha^e.  Melf-oilin{; 
liearinsN.  ctelf-eenterinp  liearingH.  all  Mizen. 
both  arc  and  incandoicent,  for  all  power 
parpoHCH.  

AckDowloJeecl  by  the  LeadiDS  Manufacturing  Companies  to  be 

THE  MOST  PERFECT  MOTOR  MADE. 

Estimates  and  Plans  Furnished  for  Electric  Power  Equipment- 
Correspondence  Invited. 

430-432  WEST  14TH  ST.,  NEW  YORK. 

JAMES  LEFFEL  WATER  WHEELS 

Built   by   THE  ^ 

JAMES  LEFFEL  tc  CO. 

UPRIGHT    AND   HORIZONTAL, 

FOR 

Electric,  Mining  and  Manufacturing 

Eauy  workinp  gat<H.  Hltjh  porccntiigo  and  cvon 
speed  at  full  and  purt  eiuKnity.  Etjiially  a(lti[ife<i  to 
hlyh  and  luw  lioiidH.  LurKO  number  of  sizes  and 
fltyle«.     Send  for  descriptive  pamphlet  to    ^ 

THE  JAMES  LEFFEL  &  CO. 


SPRINGFIELD. 
OHIO. 


OR  110    LIBERTY   ST.. 
NEW   YORK  CITY. 


fifi 


MAGNETIC  VANE" 

AMMETERS  AND  VOLTMETERS 


.\RE  Till-;  BEST  IMSTnU.MKNTS  FOIt 


Central  Stations,     Isolated  Plants, 
Marine  Installations,     Electric  Railways, 

CorreHpondence  Mollclted. 
Hend  for  lllnMtrated   Clrcolar '.£35. 

QUEEN  &  CO..  PHILADELPHIA. 


TVANIED. 

A  young  man  having  a  good  theoretical 
knowledge  ©f  electricity  would  like  to 
learn  Ih?  practical  part  with  a  construc- 
tion or  local  company.  Salary  not  an 
object.  Address  X, 

Care  "Webtern  Electrician. 

FOR  SALE. 


STREETCARS. 


ONE  HDNDRED  12-FOOT  CARS, 

Built  by  the  John  Stephenson  Co.  and 
Jones,  one-end  type,  with  fare  box,  ia 
good  order;    gauge,  4  ft.  8>|  in. 

Six  Hundred  Tons  38-lb.   Tram   Steel 
Rails  and  One  Hundred  30  ft.  Steel  Poles. 

ROCHESTER  RAILWAY  CO., 


ROCHESTER,  N.  T. 


ExjerieECfil  Sttjeriiteileiit 

of  Arc  Lighting    Underground    System 
open  for  engagement  after  M»y  lOlli. 
Address:        "SUPERINTENDEN1," 

Care  of  WESTiiiRN  Electrician, 

FOR   S  A.  Ij  £ 
SECOND-HAND  MACHINERY. 

Two  50  light  United  States  Arc  Dynamoa,  with 
sliding  base  frame  and  automatic  regulator,  100 
new  style  Duplex,  United  States  arc  lampe,  with 
hanger  boards.  One  20-lipht  United  States  Arc 
Dynamo^ith  sliding  base  frame,  automatic  regu- 
lator, 20  Dnples  Umps,  wiih  hanger  boards.  One 
Continental  65-light,  compound  wound,  Incandee- 
cent  Dynamo,  base  frame  and  rheoetat.  Two 
"Edison"  45-Ilght,  shont  wound  Dynamos,  base 
frame,  rheostat,  ampere  meter  and  extra  armature. 
F.  P.  lilTTIiE  &  CO., 
141  E.Seneca  St.,  BnlTalo,  N.Y. 


FOR  THK 


Western  ElectricinD 

$1.00. 


SYNOVIAL  DYNAMO  OIL 

Second  to  None.  Free  from  Gum  or  Acids. 

By  refiltering  can  be  used  continually.  Adopted  by  the  largest  E'ectric  Plants  of  the  Wtsf. 

Write  for  Prices  and  Samples.  S.  TAUSSIG,  Aaenl.  45  River  St..  CHICAGO. 

EMPIRE  CHINA  WORKS, 

144  to  156  Green  St.,  GreeiPoM,  Brooklyii,  E.  D„  N.  Y. 
HARD  PORCELAIN   ELECTRICAL  SUPPLIES, 

INCLUDING 

SiFitch.  Bases.  Cat-Oat  Boxefi,  Cleats,  Circnlt  Breakers, 
BusbiiisSt  Knobs  and  otber  Insalators. 

The  body  of  onr  goods  la  made  non-conductive.  Our  ware  Is  the  most 
dense  and  is  consequently  the  most  non-absorbent  that  can  be  prodnced, 
being  theTRUB  BARD  POaCELAIN 


HMK 


lURE  ALUMINUM 

IN 

Castings,  Ingots,  Sheets,  Rods, 
and  Wire. 

ALUMINUM  BRONZE 


Castings,  Ingots,  Sheets,  Rods  and  Wire. 

SEND  FOR  PRICES. 


THE  CLEVELAND  ALDIIINOM  CO., 

Atwater Building,  CLEVELAND,  O 


Electrical  Wgod. 


Teltf-Rraph  _ 

Telephone  CROSS    L    ARMS 

Klerlrlo  Lisbt  \  E 

S 
OCTAGONAL    PINE    AND   STEEL  POLES. 

CU    ^ni  UFC     Room4IOCam'IBIdK., 
I  n.  nULMCo,  St.  Louis,  iVIo. 


Electrical  EnpeeringCo.^ 

ROOM  603,  MONON  BUiLDINC.  CHICACO. 


IF  YOU  HAVE  A  BATTERY. 

Gravity  or  Leclancho,  use  the  Delany  Battery 
Strip.  It  prevt'Ote  hhUs  from  creepintr,  keops 
batterlPB  and  sIipIvps  clean,  prpven'e  local  action, 
and  prolongs  life  of  batttry.  %%'ARRAAITKI>. 
I'p  ido/.,  iJriiviry,  HOc;  Leclanche,  .'H3c. 

PATRICK  B.  DELANY, 

South  Ornnf^e.  fi.  J. 


Best  and  Cheapest. 

REQDIRES  LESS  BATTERY. 

MAPE  ItY 

HAY-HORN  MFG. CO., 

63  S.  Canal  Street, 
CHICACO. 


ELECTRIC 


OUTFIT. 


MASON'S  FAMOUS  BATTERIES. 

MEDAL  AWARDED,  American  Institute  Exiiibition,  1891. 
SEND  FOR  ILLUSTRATED  CATALOGUE  B. 


JAMES  H,  MASON 


118  &   120 

)  Park  Ave. 


Brooklyn,  N.Y. 


ROOT'S  Water-tube  Boiler. 


ROOT  SECTIONAL  SAFETY  BOILER 


SAFE.      ECONOMICAL.      DURABLE. 

AN  EXCELLENT 

Electric  Plant  Boiler. 

Adopted  })y  the  Electric  LlghtCompanlcs  of 
I'.-lrnir,  St.  Fiuil,  CnluiiilniH,  (.'liiciiiiiaU, 
r^  LoiiiNvillo,  JerHcv  Cily,  mni  ii  Ktoiil.  iiituiy 
"^  nlli.r.";  blt*o  l)v  liie  Aniiiiii:lim  it  Siinn  Kn- 
t:ltii- ('I  .  Providence,  li,  I.;  Hit'  I.ymi  Bi'lt 
l.im'Sirei'l  Hv.  Co,  Lynn,  Mas^-  ,  anil  the 
I'lioiiisun-Hoiif^liin  HIrci  ric  fo  ,  l.yim.MiiHt* 

Abendroth&RootMfg.Co., 

28  Cliff  St ,  New  York. 

BliANCIIKS:  lioBlon,  Plillinleinlila,  Now 
OrleuDH,  Uailae,  Hocbe^ter,  Cinclonnii  and 
Cliicago. 
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Established  nr  1861. 

E.  BKGGOT, 

WHOLESALE  AND  RETAIL  DEALER  IN 

ELECTROLIERS, 

COMBINATION 

QAS  AHD  ILECTHIC 

FIXTURES. 

ELECTRIC  AND  GAS  GLOBES, 

SHADES,  Etc.,  Etc., 

171  E.  ADAMS  STREET, 

CHICAGO. 

BHAMCH  STORE-^— 

2134  Michigan  Avenue. 


EDISON  LAMPS  REDUCED  TO  44  GTS. 

16  CANDLE  POWER  LAMPS. 

Lots  of  25  to  150  , 44  cents  each. 

Lots  of  150  to  500 42  cents  each. 

Lots  of  500 40  cents  each. 

Other  sizes  in  proportion.     All  sizes  in  stock,  with  bases 

to  fit  any  make  of  lamps  or  sockets. 

Fun  Line  OKOHITE  WIRES  in  Stock.    Safest  and  best  wire  made. 


Full  Line  of  Edison  Soclcets  and  Appliances, 


STANDARD  ELECTRICAL  WORKS 


CINCINNATI, 
OHIO. 


You  Will  Oblige 


Both  Advertiser  and  Publisher 
by  mentioning  the  WESTERN 
ELECTRICIAN  when  writing 
to  advertisers. 


MAP  OF  THE   UNITED   STATES. 

A  large,  handsome  Map  of  the  United  States, 
mounted  and  suitable  for  office  or  home  use, 
is  issued  by  the  Burlington  route.  Copies  will 
be  given  free  when  it  can  be  done  without  ex- 
pense for  transmission  ;  or  they  will  be  mailed  to 
any  address  on  receipt  of  six  cents  in  postage  by 
P.  S.  EUSTIS,  Gen'l  Pass.  Agent  C.  B.  &  Q.  R. 
R..  Chicago,  111. 


H.H.HIPWELLMFG.CO., 

Former'}'  of  Allegheny,  Pa., 

Manufacturers  of 

Electric  Specialties  of  Every  Variety. 

TOOLS,  DIES,  ETC., 
I^ong  Island  City,    Jfcty  York. 


WE    ARE    FITTED   WITH 
RELIABLE  Machinery  and  Tools, 

And  Employ  RELIABLE  Workmen. 

All  Kinds  of  Electrical  Apparatus  to  Order. 

CHICAGO  ELECTRIC  MFG.  CO. 


HENRY  HUTTON, 

Consniting  and  Uontracting  Elfclrical  Engineer. 

COMPLETE  ELECTRIC  LIGHT 

AMD  FOWEB  PliAIVTS. 

MINING   AND  SPECIAL   MACniNERT. 

HANirFArTDREnB'  AGENT. 


Stllwell's  Patent  Live  Steam-Feed  Water  Purifier. 


ELECTRIC         "5-  Mclaughlin. 

RAILWAY  ■'■*^^'"'^'  Experience. 
L I R  H  T  "^  Pioneer  in  the  Bnsineas. 

-I.  POWER.  "^^""  l^T  ""  ■" 

48,  50  and  58  NORTH  CI/INTON  ST., 

CHICAGO,  ILL. 


Removes  all  Impurities. 

Entirely   prevents   SCALE    in   Steam 

Boilers.    Catalogue  on  application. 

SmWELL&BIERGEMFG.GO., 

DAYTON,  OHIO. 


^■oia  s  .A  XjS. 


DYNAMO. 

Almost  new.    Will  sell  with  or  without 
lamps.    Price  low. 

Hiram  M.  Howard  &  Co..  -     Cincinnati.  Ohio. 


CEDAR    POLES, 


If  in  want  of  Poles,  save  money  by  get- 
ting my  prices. 

W.  C.  STERLING, 


Monroe,    Mich. 


FOR  THE 

WESTERN  ELECTRICIAN. 


TRIPOD  BOILER 


J.  C.  TEMPLE, 

(Formerly  of  STOUT,  MILL8  &  TEMPLE), 
DAYTOm,  OHIO, 

HyflrailicaM  Mechanical  EfliiDfier 

Improvement  of  Water  Powera,  Arrangement 
of  Power  Plant-?,  [Shafting,  etr.,  for  Electric  Power 
and  Light.    CONSTRUCTION  SUPERINTENDED. 


Three 
Points    of 
Superiority 
Guaranteed: 


Safefy, 
Economy, 
Low  First  Cost 


Repeated  teflts  prove  that  it  is 
absolutely  Non-Kxplosive  and 
the  most  Durable  evermade. 

Strong  testimonials  from  hun- 
dreds of  users,  in  all  parts  of  the 
country. 

Sizes  10  to  1.000  H.  P. 
For  full  information  :i.ddresE, 

HAZELTONTRIPOD  BOILER  CO. 


609  Monon  Block., 


CHICAGO,  ILL 


Endorsed  by  all  users  as  the 
BEST  DYNAMO  OILER  IN  THE  MARKET 


Shows  Oil 
Cutoff 
while 

machinery 
Stops. 


IGHT  FEEb 

=*     "■  6)      Shows  Oil 


UNIQUE 
APPEAR- 
ANCE. 


Can  be  /nstanW/j  EASILY  REG- 
at  Will  of  operator  \       jq   FILL. 


MANl'KACTmil 


THE  WM.  POWELL  CO.,  CINCINNATI,  0, 


■lucic  i,i.s'i'a. 


THE  ELEKTRON  MFG.  CO., 

79  and  81   Washington  Street,  Brooklyn,  N.  Y. 


-MAKUFACTIIRERS    OF- 


Perret  Electric  MotorsiDinamos 

I.AMINATED  FIELD  MAGNETS,  HIGH  EFFICIENCY, 

LOW  SPEED,  FULL  POWER. 


Motors  of  any  size  for  any  purpose.  Factories  equipped  throughout  with  Electric  Powet 

Isolated  Plants  for  Incandescent   Electric  Lighting, 


SELXiXlSro-    .A-O-BIsTTS: 

CHICAGO.  ILL.,  1he  Electrical  Engineering  Co..  320  Dearborn  St.  WASHINGTON,  D.  C,  J.  U.  Burkotl  &  Co.,  1409  N.  Y.  Ave. 

BALTIMORE.  MD..  Huntington.  How  &  Pitcher,  306  West  Fayelle  St.  ST.  PAUL,  MINN..  F.  J.  Renz,  327  Minnesota  St. 

Perret 20 H. P. Motor, Speed 550,  Weight  1,800 lbs.       PHILADELPHIA,  PA.,  Pennsylvania  Machine  Co.,    29  N.  7th  St.  NEW  ORLEANS,  LA.,  George  Baquic,  140  Gravier  St. 
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VICTOR  TURBINE  WATER  WHEEL 


The  attention  of  ELECTRIC  COMPANIES  is  called  to  this  CEE.E> 
BRAXE1>  WATER  ^VHKEH.  as  particularly  adapted  to  their  use, 
on  account  of  its  remarkably  i^teady  motion,  Iiicrh  Speed 
and  ffreat  Efliciency,  and  larjje  Capacity,  for  its  diameter, 
being  clouble  the  PoAver  of  most  wheels  of  same  diameter.  It  is  used  by  a 
number  of  the  leading  electric  companies  with  great  satisfaction.  In  the  econom'- 
ical  use  of  water  it  is  without  an  an  equal,  producmg  the  highest  per  cent,  of  use- 
ful effect  fifuaranteed. 

S$£%D  FOB  CATALOCrE  AI^JD  PARTI ClJIiARS. 

Our  Horizontal  "Victor"  is  highly  recommended,  as  no  gesuz  are  required, 
and  it  can  be  belted  directly  to  dynamo. 

The  accompanying  engraving  represents  a  pair  of  12-inch  VDCTOE 
XUKBIi\E!Si  arranged  on  a  horizontal  shaft  with  Cast-iron  Flume,  Draft 
Tubes,  End  Bearings  for  Shaft,  and  Driving  Pulleys  complete,  all  mounted  upon 
a  substantial  cast-iron  bed  plate.  The  entire  arrangement  is  very  complete  and 
strictly  first-class  in  every  particular.  We  are  now  prepared  to  furnish  Victor 
Turbines,  either  single  or  in  pairs  on  horizontal  shafts,  and  where  the  situation 
admits  of  their  use.  we  recommend  them. 

STILWELL  &  BIERCE  MFG.  CO..  •  DAYTON,  OHIO. 


GLOBE  CARBON  COMPANY 


MAKERS  OF  HISH  -  GRADE 

I  CARBONS 

'  FOR  ELECTRIC  LIGHTING. 


A  Ea -or  3»ii  It  "O^  m. 

raG0IS-CASTIN&S-SHEETS-W18E, 

^'o.xi.ty    and.    ^^Ice     Q-u.ars.2a.teed- 

THE  COWLES 

Electric  Smelting  &AliiminximCo.y 

tOCKPORT,  N.  Y. 

The  Pittsburgh  Feduction  Company,  ciaimlns 
that  we  were  Infringing  their  patents,  entered 
salt  against  this  company  to  enjoin  us  from 
manufacturing  pure  Alnminnm,  which  was  de- 
nied by  Jodge  Bicka  of  the  United  States  Circuit 
Court  of  Ohio,  but  until  the  final  decision  of  the 
snlt  this  comt)any  was  enjoined  from  selliDg 
pnre  Alnminom  as  manufactared  by  the  procesa 
in  dispute  for  less  than  §1.50  per  ponnd.  We  are 
therefore  obliged  temporarily  to  raise  our  price 
from  Sl-10  to  fl.50  per  pound  for  metal  in  the 
In^ot.  We  have  always  been  the  pioneprs  of 
ctieap  Alamlnom  in  the  past,  and  expect  to  be  In 
the  future. 


HARRISON  CONVEYOR 

FOR  HANDLING 

Grain,  Coal,  Tan  Bark,  Seeds,  Etc. 

Will  convey  all  kinds  of  erain  without  mirine. 
Will  carry  two  different  kinds  of  material  in  op- 
posite directiona  ai  tbe  sume  time. 
Will  convey  One-Hundred  and  Fifty  Tons  of  Coal 

Fer  hour.  Made  of  Wrought  Iron  and  Steel.  Send  for 
llus.  Caialng.  BORDCX  *fc  SELILECJKCO., 
4S  and  &tO  £>al£.e  St.,  Chicagro,  lU. 


You  mabe  a  mistake  if  yon  don't  buy  Electrical 

Supplies  from  F.  &  F.,  Cleveland,  Ohio. 

Send  for 

the  latest 

"Ijiet  of  Bargains 

for  Bell  Hangers" 

and  "rock  bottom  prices"  on 

Medical  Batteries. 

We  undersell  all. 

Address 

Fletcher  &  Fletcher  Electric  Co.,  Cleveland,  O. 

Mention  this  paper  if  yon  want  bottom  prices. 


Wu.  9.  TUBKEE,  Pres. 


Geo.  a.  Bell,  v.  Pres,  j.  Lestee  WOodbridqe,  sec  and  Treas. 


WOODBRIDGE  &  TURNER  ENGINEERING  CO. 


Consulting  and  Constructing: 


ELECTRICAL  AND  MECHANICAL  ENGINEERS. 

Complete  Equipment  of  Electric  Railways.  Steam  and  Electric  Plants. 

47   Times  Building.  Telephone  Call,  1009  Coillandl.         NEW    YORK. 


OnelS-IigM  50  Tolt 
One  25-liffht  50  Tolt 
One  50-light  50  TOlt 
One  75-light  110  volt 
OnelOO-lightllOTolt 
One  1 50-light  110  Tolt 
Including  Lamps  and 


Dynamo 
Dynamo 
Dynamo 
Dynamo 
Dynamo 
Dynamo 
Holders . 


I.  W.  COLBURN  &  CO.. 

FITCHBURC,  MASS. 


WE  ARE  HEADQUARTERS  IN  THE  WEST 

P-OR    ELECXRICiLL    BOOKS. 


SEND  FOR  OUR    COMPLETE  CATALOGUE. 


Electrician  Publishing  Co.,  G  I^aheside  Bldg.,  Chicago,  III. 


Sunbeam  sunletS 


Shall  the  first  cost  of  a  Lamp 
or  the  Current   Consumed   be 


the  chief  consideration? 


The  Sunbeam  llncandescent  Lamp  Co., 

805  Chamber  of  Commerce  Bldg.,  Chicago. 
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C.  &  C.  ELECTRIC  MOTORS  AND  DYNAMOS. 


Electric  motors  in  all  standard  sizes 
for  operating  elevators,  pumps,  print- 
ing presses  and  machinery  for  gen- 
eral manufacturing  purposes. 


Electrical  Mining  Machinery  of  all 
kinds,  Hoists,  Tram  Cars,  etc. 


Electric  Blo'wers  for  ship   ventila- 
tion.   Fan  outfits. 


Electric  plants  f  jr  pumping  church 
organs. 

Over  10,000  motors  in  actual  oper- 
ation. 


THE  C.  &  G.  ELECTRIC  MOTOR  CO. 


Dynamos  in  all  sizes  of  same  de- 
sign and  dimensions  as  the  standard 
motors. 

Equipment  of  mines,  factories,  ma- 
chine shops,  office  buildings  -with  com- 
plete electrical  plants  for  lighting  and 
power. 

New  England  Office,  63  Oliver  St.,    -    BOSTON. 
Philadelphia  Offlce,  38  S.  FOURTH  ST. 

Chicago  Office,         -  PHENIX  BLDG. 

San  Francisco  Office;        -        35  MARKET  ST. 

402-404  GREENWICH  ST., 


BEST  MAST  ARM  IN  USE. "«-''- 


No  Lamps  Broken. 

STAR  IRON  TOWER  CO.,  FORT  WAYNE,  IND. 

QTr"\r  r^     Trr'^T?    ^^^^  American  Electrical  Directory,  jnst  pnblislied,  very  complete    lists.     Invaluable  for  Its 
OJJJ-LN  JL/      -P  V^-LV  information  of  I^ightlng  and  Bailivay  Plants. 


CATALOGUES 
ON  APPLICATION. 


FRANKLIN  S.  CARTER 

CHAS.  M.  WILKINS.         j- TRADINe  AS 

E,  WARD  WILKINS 


i-"PARTRICK&  CARTER  CO., 


MANUFACTURERS  OF  AI.L  KINDS  OF 


Send  your  business  card  and  get  our  Catalogue  and  Trade 

Discount  Sheet,  then  you  will  see  what  we  makCj 

and  how  low  we  sell  our  goods. 

125  SOUTH  SECOND  STREET,        ,         .        PHILADELPHIA,  PA. 

The  New  American  Turbine  Water  Wheel. 

PAETIOULAELY  ADAPTED  TO  DSrVIirG 

ELECTRIC  LIGHT  AND  POWER  STATIONS, 

On  account  of  its  high  efiSclency  at  all  stages  of  gate,  steadiness  of  motion  and 
easy  working  gate,  the  construction  of  which  makes  It  the  most  sensi- 
tive to  the  action  of  a  governor  of  any  wheel  on  the  market. 


PPUn    rnn    PRTAI  flPIIC  illustrating  various  styles  of  setting 
OimU    run    UHIHLUuUl  on  both  vertical  and  horizontal  shaft. 

THE  DAYTON  GLOBE  IRON  WORKS  GO., 

DAYTON.  O. 


SUCCESSORS  TO 

STOVT,  9111.1.!$)  &  TEMPIiE, 


JOHN  STEPHENSON  CO., 


LII/EITEr), 

N'S'W  YORK. 


STREET    CARS 


-FOR- 


ELECTRIC  MOTORS. 


CARS   ADAPTED   TO    ALL   SYSTEMS. 
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THE  EVANS  FRICTION  CONE  CO., 

85    -S7V.A.rPJE3H.    SO^Xl-SISia?,    TBOta^^OI^,    BX.^SS. 


The  Bridgeport  Electric  Light  Co.,  Bridgeport,  Conn.^  have  thoroue;hly  tested 
and  have  adopted  the  Evans  System  of  Driving  Dynamos. 

Thousands  of  H.  P.  in  use.     For  full  particulars  send  for  Catalogue  B.     Hundreds  of  sets  of  Speed  Cones  in  use, 
driving  all  classes  of  maclLUiery  ■where  a  variable  speed  is  required.     For  further  information  send  for  Catalogue  T. 

CHICAGO   I1TSX7LATED    WIRE    COMFAITV, 


avE.A.KO'XJX'.^L.cv'XJZixjxt.s  ox- 


HIBH  GRADE  INSULATED  WIRES 


OF    A.L1L,    DESCRIPTIONS. 


WEATHERPROOF  WIRES, 

OFFICE  AND  ANNUNCIATOR  WIRES, 

MAGNET  WIRES, 

INCANDESCENT  LAMP  CORDS, 

ETC.,    ETC.,    ETC. 


WEITE  FOR  QUOTATIONS 
AND  SAMPLES. 


Our  facilities  are  such  that  we  are  prepared  to  fill  orders  of  any  size. 

CHICAGO  INSULATED  WIRE  CO..  48-52  N.  Clinton  St..  CHICAGO,  ILL. 


COOUDGE  FUEL  £  SUPPLY  CO., 
CEDAR  AND  OCTAGONAL  PINE  POLES. 

Railroad  Cross  Ties  and  Piling. 


Cross  Armsp  Pins  and  Brackets,  Manufactured  by  J.  R.  CLARK  CO., 


THREE 

GOOD 

BOOKS. 


DYNAMO  TENDERS'  HAND-BOOK. 
INCANDESCENT  WIRING  HAND-BOOK. 
BELL  HANGERS'  HAND-BOOK. 


ELECTRICIAN  PUBLISHINC  CO., 


6  Lakeside  Building, 

CHICAGO,  ILL. 


ONE 

DOLLAR 

EACH. 


How  the  historical  hatchet  loolced  after  having  toyed  with  our 


f 


■^W% 


Qm^6-^    ^Ijp 


"Wit 


'^i 


a 


f  M  Jt^ 


CSsD^ 


II 


The  Longest  Lived  and  Toughest  Insulation  Wire  in  Existence. 

fefoles,    ]©isr)e>0  lr)aiet   ]\ulalaep    wire,  \'/   l^raielea    weeilrjepppaaj    \aIipz,   nlecfrix 
®wifcr)es,  ©0cl5efs,   nce>r)0rr)ic    ljiarr)ps    einel   all  Ijir^ds  0]    niectpic   ]Jiqr)f  ©upplies. 


THE  ILLINOIS  ELECTRIC  MATERIAL  CO.,  158  5th  Ave.,  CHICAGO. 
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SOUTHERN  ELECTRICAL  SUPPLY  CO., 

823  Locust  St.,  ST.  LOUIS,  MO., 
Okonite   Wires   AGENTS   FOR  THE   CELEBRATED    PACKARD   LAMP. 

T%!La,cLo   to   X*±t   a,7a.-y    Sools.et. 

We  also   have  a  full   stock  of  Sockets  made  to  fit  any   Lamp. 

Cables.  ss^TC  T7S   j^  rr^ix-A-jL,  ox%13:e]x%. 


TFIADE  MARK. 


STEAM  PLANTS 


'»!" 


IIKSTAI'I'ED  BY 

JKT.  B.  PBARSON  i£  CO, 

MECHAIHCAI^  ENeiNKEBS  AXD  CONTBACTOB8. 

403  HOME  INSURANCE  BUILDINC,  -  CHICAGO. 

THEWnnnRIIBYENGIWE 

SELF-CONTAINED,  AUTOMATIC 

HIGH  SPEED  STEAM  ENGINE 

for   Electric    Lighting   and 

Street  Railway  Service, 

With  BOILER   PLANT  Complete. 
Catalo2:i:iet=  seiit  on  application. 

STEARNS  MANFG.  CO.  ERIE,  PA. 

SIOUX  CITY  CORLISS  ENGINE. 


so  ^^CD  soo  t-i.  i=. 


BUILT  BT  THE 


J 

SIOUX  CITY,  IOWA. 

eiDDINGS'  AUTOMATIC  ENGINE, 

Simple  AND  Compound. 


S  K   GREGG,  Manager 

Chicago  Branch  House,  327  The  Rookery. 


BOILERS  and 

Complete  Power  Plants 
built  ami  erected. 
Write  for  eetimateB   and 
cjrculara. 

Largest  Engine  Works 

WEST   OF  THE 

MISSISSIPPI. 
C.  S.  LEWIS,  Agent,  703  Market  St.,  St.  Louis,  Mo. 


A  FEW  POINTS 

TJiat  seem  to  have  ivott  ptthllc  favor  tnay  be  briefly  stated,  as  follows: 

1st.  The  complete  avoidance  of  the  effects  of  lost  motion  on  all  reciprocating 
parts,  by  the  self-compensation  of  the  Single-acting  principle. 

2d.  A  high  enough  initial  speed  to  admit  of  the  Engine  transmitting  ita 
ENTIBE  PO'WEH.  through  direct-connection  to  the  "work  to  be  done, 
rather  than  to  waste  a  large  percentage  of  it  (and  the  fuel  consumed)  in 
propelling  devices  whose  sole  object  is  the  production  of  requisite  speeds. 

3d.  A  complete  automatic  lubrication  of  every  part,  so  as  to  provide  against 
the  frailties  and  weaknesses  of  human  nature. 

4th.  An  automatic  governor  so  lubricated  constantly  that  tho  standard  HATE 
of  ^pccd  is  maintained  on  EACH  and  EVEKT  stroke  of  the  Engine, 
instooAi  of  maintaining  an  AVEKAGE  rate  of  speed. 

5th.  Through  our  high  speeds  'forbidden  in  Double-acting  Engines)  less 
weight  por  horsc-powcr,  loss  loss  through  internal  condensation,  less 
space  occupied,  lcs3  foundation,  and  less  cost  to  the  buyer.   - 

6th.  The  ability  to  procuro  repairs  immediately,  at  any  time,  from  a  complete 
etock  alwaya  carried  at  Pittsburgh,  instead  of  having  to  await  their 
manufacture  after  a  break  has  occurred. 

7th.  A  minimum  coat  for  repairs,  these  parts  being  made  in  large  quantities 
and  carried  in  otock.  The  total  cost  of  repairs  on  all  outstanding  "West- 
inghouae  Engines  during  iho  year  1887  was  loss  than  one-and-six-tenths 
(1  "o^>  per  centum  of  the  cost  of  such  Engines  to  the  owners. 

8th.  The  ability  of  these  Engines  to  bo  utilized  in  subdividing  power. 


B  THE  WESTINGHOUSE  MACHINE  COMPANY. 

^■■[9    PITTSBURGH.  PENNA.U.S.OF  A.  c 


«DRY  STEAMS 

THE  POND  SEPARATOR, 

The  Pond  Separator  is  guaranteed  to  relieve  the 
steam  of  all  entrained  water,  and  return  this  water 
to  the  boiler,  thus  effecting  a  large  saving  In  fuel. 


Send  to  Nearest  Office  for  Circular. 


POJID  EBTGENEERIBIG  COMPANY, 


ST.  LOUIS. 
OMAHA. 


CHICAGO. 

DALLAS. 


KANSAS  CITY. 
SEATTLE. 


Bare  and  Insulated  Wires. 

(COFFEB,  IBON  AND  STBEI.). 

Supplies  of  Every  Description 

FOR  ELECTRIC  LIGHT,  POWER,  RAILWAY, 
TELEGRAPH  AND  TELEPHONE  USE. 

Quotations  Clieeriully  Furnished  and  Correspondence  Solicited. 

The  Empire   City  Electric   Company, 

15  &  17  Dey  Street,  NEW  YORK. 

REMEMBER 


That  the  Western  Electrician  enjoys  the  diBtinction  of  having  been 
aelected  by  one  ot  the  shrewdest  of  advertieers  as  the  medium 
for  carrying  the  largest  advertiBement  ever  placed  In  an  electrical 
journal.     This    tells   its   own  etory,  and   points   its   own   moral. 


W.  N.  HoBAHT,  Pres't 


L.  O.  Maddux,  Vice-Pres't  and  Treaa. 
J.  C.  HoBAET,  Sec'y. 


J.  H.  EicKERSHOPP,  Snp't. 


THE  TRIUMPH 

Economy,  Simplicity,  Durability,  Silence. 

i5  TO  300  HORSE-POWER. 

COMPOUND  AND  VALVELESS. 


Most  perfect  regnlatioa  ever  obtained. 

SMALL  PARTS  REQUIRING  REPAIRS. 

NO  ECCENTRICS.     NO  STUFFING  BOXES. 
NO  PISTON  RODS. 

INTERNAL  FRICTION  A  MINIMUIVI. 
ALL  PARTS  INTERCHANGEABLE. 

The  engine  Ib  perfectly  balanced  and  eelf  contained;  all 
wearing  eurfacee  are  exceptionally  large,  making  It  the 
moat  perfect  high  speed  engine  built. 


SOLE 
BUILDERS, 


THE  TRIUMPH  COMPOUND  ENGINE  CO., 

21  I,  213,  215  and  217  W.  2nd  St.,  CINCINNATI,  O. 

ERASER  &  CHALMERS.  Agents.  Salt  Lake  City,  Utali ;  Helena,  Mont. 


V      ANO  R 


ALL  LEATHER 
NOmOHROnORHiNGE.DLD  STYLE 
LEATHER  LINKAND  IRON  ROD  BELT,| 
ANO  R0PETRAN5MISSION  SUPERSEDED 


I 


\9. 


YOUR  POWER. 
YOUR  BELTS. 
YOUR  MONEY. 

BY  COVERING  YOUR  PULIEVS  WITH 

SHULTZ  PATENT 

LEATHER  PULIEV  COVERING. 


Our      _ 
ELTII^Ci5- 

TANNtD  ON  Til 
5URFACEb  ONLY. 
INTERIOR  IS 
RAWHIDE.- 

,  THE  ONLY  PERrtCT  GELT  \ 
MADE.N0  5UPPIN6 
OR  LOST  MOTION 


,  \    1G4  SuniinerSt.,  Bofton,  Mass  ;  -iib  Poarl  St., New  Yorli  Cilv. 
I    rJJ  N.  Third  St.,  Philadelphia,  Pa  ;  60  W.  Monroe  St.  Chicago. 


(gAWHlDEiAGElEATriER' 

:  Picker  Leather- 
I  St.  Louis,  Mo, 
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SPECIAL  ANNOUNCEMENT 


We  Have  in  Stock  a  Complete  Line  of 

CRIMSHAW    WHITE  CORE  WIRES, 

'^B.  D."    WIRES, 

Competition  Line  Wires, 

Crimshaw  Tapes  and  Compound, 

.A.  T 


New  York  Insulated  Wire  Co., 


NEW  YORK, 

649  and  651  Broadway. 


CHICAGO, 

78,  SO  and  82  Franklin  St. 
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THE  BUTLER  HARD  RUBBER  CO., 


-  FOBSESS  SrPEBIOR  ADVAKTACES  XTi  THE  MANrFACTUBE  OF  - 


Especially  in  articles  adapted  to  electrical  industries,  having  obtained  the  sole  right  to  manufacture  MARD 
HUBBEB.  under  the  valuable  Patents  granted  to  WILLIAM  KIEL. 

All  operations  of  sawing,  cutting,  turning  and  polishing  our  new  standards  of 

J5HCET  ROD  AND  TUB  I  NO  can  te  performed  wUh  a  large  reduction  in  the -wear  and  tear  of  tools,  and  considerable  saving  of  labor. 
**  ■  ■  ^  ^  ■  9  1^^  ^^  »^  ^»  BW  •^  ■  *#  fc*  ■  ■»  ^^  Our  new  standards  are  of  a  richer  black  throughout,  not  subject  to  change  in  color,  are  tougher  and 
more  flexible,  do  not  become  brittle  ■with  age,  and  have  been  tested  and  approved  by  the  leading  electrical  companies  of  the  United  States.  In  addition  to  these  ad- 
vantages, we  also  offer  advantages  in  prices. 

KIEL'S  PATENT  HARD  RUBBER  CELLS  FOR  STORAGE  AND  PRIMARY  BATTERIES 

e$till  remain  the  most  satisfactory  and   cheapest  in  the  market,  nneqnaled   for   strength,  durability,  insolation  and  resistance    to  acids. 

HARD  RUBBER  GOODS  OF  EVERT  DESCRIPTION  MANUFACTURED. 

Correspondence  solicited  from  all  manufacturers  and  dealers  in  electrical  machinery  and  supplies. 

FOB  SAIiE  B¥  THE  CKHITBAIiJEJ.ECTICIC  CO.,  CHICAOO. 


Our  Catalogue  of  Hotel  Annunciators,  Bells,  Pushes,  and 
other  house  goods  for  1891  is  now  ready  for  distribution.  We 
shall  take  pleasure  in  mailing  a  copy  of  it  to  all  dealers  in 
Electrical  Supplies,  upon  receipt  of  business  card  giving  address. 

WESTERN  ELECTRIC  COMPANY, 

CHICAGO  and  NEW  YORK. 


^...igiii 


#       #      i# 


i 


CABLES  OF  ALL  KIHDS. 

UNDERGROUND  CONDUCTORS. 

LEAD  COVERED  TELEPHONE  CABLES. 

WEATHERPROOF  AND  UNDERWRITERS'  LINE  WIRE. 

COPPER  AND  BRONZEi:  TROLLEY  WIRE. 

MAGNET  WIRE. 


-MANUFACTURED  BY 


JOHN  A.  ROEBLING'S  SONS  CO., 

T?n.E3Kn703Nr,  3>ar-  j- 
Warehouse,  171  and  173  Lake  St.,  Chicago,  111. 
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STREET  CARS 

FOR  •  SALE 

ON    ACCOUNT    OF 

i 

Increase  of  Business 


Ji^JSriD    TUB 


Adoption  of  Electricity. 


TUB 


MINNEAPOLIS  STREET  RAILWAY  CO., 

OFFER  FOR  SALE  THE  FOLLOWING  EQUIPMENT: 

63  12-foot  Cars,  all  fitted  with  Fare  Boxes  and  "Small"  Conveyors. 
76  Extra  "Small"  Conveyors  for  14  and  16  ft.  Cars. 
63  Extra  "Slawson '  Fare  Boxes. 
12  Steam  Motors,  15  to  20  Ton. 

2  Locomotives  and  Tenders,  20  and  25  Ton. 
21  Passenger  Coaches,  26  to  40  ft. 
34  Open  Passenger  Excursion  Cars,  34  ft. 

8  Flat  Cars,  30  ft. 

Most  of  the  cars  have  been  in  service  only  a  short  tirrn:,  and  all  are  in  first-class  condition.  Wc  can  make  changes 
or  alterations  and  fit  them  up  to  suit,  and  vi^ill  sell  very  cheap.  The  gauge  of  any  of  the  cars  can  be  changed  to  suit 
purchaser.     Full  description  and  photographs  mailed  upon  application, 
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A  MARVELOJJSINNOYATION 

THE  THOMSON-HOUSTON  ELECTRIC  COMPANY 

Has  Revolutionized  the  Electrical  Equipment  of  Street  Railways. 


The    Intermediate    Shaft,   Pinion    and 
Gear  have  been  discarded. 


The  Armature  Pinion  and  Axle  Gear 
are  now  enclosed  in  a  dust-proof 
case  filled  with  oil. 


Reducing  to  a  minimum  the  cost  for 
repairs  and  absolutely  eliminating 
the  objectionable  noises  incident  to 
all  other  systems. 


The  Armature  speed  has  been  reduced 
from  1200  to  500  revolutions  per 
minute. 


The  Railway  Motor,  as  now  construct- 
ed, comprises  less  than  a  dozen 
parts. 


The  construction  of  the  Armature 
avoids  the  possibility  of  a  burn-out, 
except  by  malicious  carelessness, 
and  when  damaged,  can  be  readily 
repaired  by  a  novice. 


Don't  make  a  mistake  by  contracting 
for  Railway  Equipment  before  see- 
ing or  understanding  this  marvel- 
ous machine. 


Prices  for  Repairs,  Parts  and  Supplies 
materially  reduced. 


Information,  Prices  and  Literature  fur- 
nished on  application. 


nnn-Hin  Electric  Co. 


OHIOAQO  OFFICE : 

148  Michigan  Avenue. 


BOSTON   OFFICE: 

620  Atlantic  Avenue. 
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KNAPP  ELECTRICAL  WORKS 


The  Safety  Mated  Wire  &  Cable  Co. 

We  wish  to  call  the  attention  of  our  customers  and  the 
trade  in  general  to  the  fact  that  we  are  now  the  General  West- 
ern Agents  for  the  Safety  Insulated  Wire  &  Cable  Co.  of  New 
York.  After  several  years'  experience  with  rubber  covered 
Wires,  Cables,  etc.,  we  are  satisfied  that  the  Safety  Seamless 
Rubber  Insulated  Wires  and  Cables  for  Underground,  Aerial, 
Submarine  and  Inside  uses,   are  without  an  equal. 

Our  aim  has  always  been  to  handle  the  best  and  nothing 
but  the  best,  and  until  we  find  something  better  than  the 
Safety,  you  will  find  us  in  position  to  ship  promptly  any 
quantity  or  sizes  of  Seamless  Rubber,  or  lead  covered  Wires 
and  Cables, 


PERKINS  ELECTRIC  LAMP  CO. 

Lamps  to  Fit  any  Socket. 
Any  Candle  Power.     Highest  Efficiency. 

OUR   CATALOGUE    FOR    '91    JUST   OUT. 

54  and  56  FRANKLIN  STREET,      -      -      CHICA60. 
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FACTORIES,  ANSONIA,  CONN.  INCORPORATED  1880. 


After  July  1st,        ^..  ^H^  >  T   CVk      t\//^ 

1 02  &  1 04  Michigan  Ave..     ^  E|F|CtK{(?|!^VFPU^^ 

Cor.  Randolph  St.  '^         '-.^'"^    7^^^^^°^£S_§^-    ^ 

'     '    "       "        C^Ca^o        May  16,  '91. 

F.  S.  TERRY,  Manager. 


-^''     -^ 


DICTATED.  C.  WHIZ. 


My  Dear  Sir: 

Replying  to  the  numerous  favors  which  we 
have  received  from  you,  we  beg  to  ask  if  you  have 
ever  "made  a  step  in  the  right  direction"  and  tried 
the  Sunbeam  Incandescent  Lamp? 

-  \Vc  also  "venture  the  assertion"  that  you  could 
"fill  a  long  felt  want"  with  the  Habirshaw  Rubber 
Covered  Wires. 

We  "strike  the  key  note"  of  Economy,  with 
Shield  Brand,  Moisture-proof  Wire — and  if  you  will 
"catch  on"  to  the  combination,  you  can  "snap  your 
fingers  at  the  world,  the  flesh  and  the  ." 

You  can  "sound  the  tocsin,"  and  "trip  the  light 
fantastic,"  because  your  Dividends  won't  be  "away 
out  of  sight." 

"Do  you  know  a  good  th — ,"  but  of  course  you 
do,  when  you  see  it. 

Sincerely  yours, 

THE  ELECTRICAL  SUPPLY  CO. 
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DOUBLE  CARBON  LAMPS 

Afford    the    Only    Reliable    and    Efficient    Means    for 


ALL  IHT  ELECTRIC  LlTl. 


All  other  devices  are  crude,  expensive,  and  unsatisfactory. 


TIE  ma  Mm  mm 

Has  established  its  broad  foundation  patent  for  Double  Carbon  Arc  Lamps, 
No.  219,208,  having  won  four  distinct  infringement  suits  in  the  United 
States  Courts,  two  of  them  on  final  hearing,  the  decisions  being  rendered  by 
Judges  Gresham,  Blodgett,  Brown  and  Ricks. 

The  public  is  warned  against  the  use   of  infringing   lamps  or  any  crude 
substitute  for  the  Brush  invention. 


ARC  LIGHTING  APPARATUS, 

ELECTRIC  MOTORS  AND  GENERATORS, 

ALTERNATING  CURRENT  APPARATUS, 
INCANDESCENT  LIGHTING  MACHINES, 

CARBONS  FOR  ARC  LIGHTING, 
ETC,  ETC,  ETC. 

THE  BRUSH  ELECTRIC  CO., 

CZ):H[ICD. 
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FORT  WAYNE  ELECTRIC  CO., 


MABrUFACTCKERS    OF   THE 


Slattern  Induction  and  Wood  Arc  System 


Iviarlitiix 


THE  MOST  PERFECT  OF  ANY. 

For  references  as  to  the  merits  of  these  systems,  inquire  of  the  local  companies,  the  operators,  or  the  customerB  in 
the  large  cities  of  this  country  where  these  systems  are  now  being  used  almost  exclusively  after  other  systems  have  been 
tried  and  thrown  out— Philadelphia,  New  Orleans,  Cincinnati,  St.  liOuis,  Kansas  City,  liOuisviUe,  Detroit,  etc. 

WE    MAKE   ALL  STANDARD   SIZES   OF 

INCANDESCENT  LAMPS  FOR  THE  ALTERNATING  SYSTEM, 

Also  Arc  Lamps  of  Standard  Sizes,  2,000  c.  p.,  1,200  c.  p.  and  800  c.  p. 

Main  Office  axxd  Factoxy,   TOB.T  VTArZHnS,  ZITD. 


NEW  YORK I  15  Broadway. 

CHICAGO 185  Dearborn  Street. 

PHILADELPHIA 907  Filbert  Street. 

DALLAS,  TEXAS McLeod  Building. 


PITTSBURGH,  PA 533  Wood  Street. 

SAN  FRANCISCO 35  New  Montgomery  Street. 

TORONTO,  CANADA 138  King  Street,  W. 

BUFFALO 228  Pearl  Street. 


BAXTER 

IMLWIT  MITIIIS, 

"  SLOW  SPEED. 

NO  INTERMEDIATE  GEARING. 
Gears  Run  in  Oil. 


EXAMINE  INTO  THE  MERITS  OF  THESE  MOTORS 

IF  A  SEDUCTION  IN  REPAIRS  IS 

WORTHY  OF  CONSIDERATION. 


COMPLETE  rr  EQUIPMENTS. 


SLOW 
SPEED 


STATIONARY  MOTORS 


For  ARC  and 
Incandescent  Circuits. 


t^^ 


THE  SCHUYLER 


-S"X'STE3yC    OIP- 


ARC  LIGHTING 


CONTAINS  THE  FOLLOWING  IMPOETAMT  FBATUKBS: 


Instantaneous  and  Automatic  Regulation. 

Self-Lubricating  Boxes. 

Ventilated  Armature,  proof  against  a  burn-out. 

A  Pure  White  Steady  Light. 

MSCHUYLER  ELECTRIC  CO., 

MIDDLETOWN,  CONN. 


$3  per  Annum. 


EVERY  SATURDAY. 


lO  cents  per  Copy. 
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^*  A  J  A  VJJ        The  Best 

^^■^^^'^      Circuit  Breaker,, 
and  Only  Indestructible  Switch. 

C.S.VANNyiS,l3BLiberiySt.,NewYork. 
ELECTRICITY  IS  LIFE. 

At  least  it  furnishes  a  livelihood  to  those 

Who  Know  a  Good  Thing,  and 

They  Are  the  Buyers  of  Our 

CGIBBRATED  HIATGD  WIRES  AND  CABLES. 


The  Standard  Undercround  Gadle  Co.,  "i: 


CHICACK*. 


FITTSSriteH. 


ufactures  a 
perlor  Line. 

NETT  TOBK. 


THE  HOLTZER-CABOT  ELECTRIC  CO., 

MANTTFACTUEERS  OP  AND  DEALERS  IN  ' 

EVERYTHIHG   ELEOTRIOAL 

BfElTD  FOB  »56-PAeB  CATAI^OeCE, 


111  Aroli  Street, 


BOSTON,  MASS. 


SRfrijil  jflF*/'/F*.J  GLOWER  &  HARRIS,  Dallas,  Texas. 
oreuAL  AbtHUta.  j  p^^  Seilekb  Electeioal  Works,  Sai 


,  San  Franclsoo,  CaU 

A  £nll  line  of  oar  mannf  actnre  can  be  fonnd  at  onr  Agencies. 


THE  BEST! 

$30.22 


Knttall  Trolley.    Patents  Pending. 


COMPASIY, 

50  Broadway, 


REBflOVAIi, 

EWCINEERINC 

EQUIPMENT  COMPANY 

From  temporary  offlcee,  78  Cortlandt  St.,  N.  Y. 
City,  aboat  May  let, 

To  the  "CENTRAL  BUILDING," 
143  Liberty  St.,  N.Y.City. 

p^^Stock  room  for  the  Underwood  Mfg.  Co. 
belte  continued  at  73  Cortlaodt  Street, 


WILLAKD  L.  CANDEE,   /  n„.i„„„„  xi„„„„^,„ 
H.  DURANT  CHEE  VEli,  \  B°8ine6s  Managers. 

Ttie 
iDternaiioDal 


p.  CAZENOVE  JONES, 

Manager  of  Factorlee. 


OKONITE  COMPANY, 


^ON'/^ 


fTBADE^MARK■3 


LIMITED. 
13  Park  Row,  New  York. 

INSULATED 

WIRES  VOCABLES, 

For  Aerial,  Submarine  and  Underground  Use. 

Candee  Aerial  Wires. 
Manson  Protecting  Tape. 
Okonite  Waterproof  Tape. 


BRAXCHE««:     Chloaeo,    BoNton,    PliIladol|iliia.    Itliiinrnpolis. 
anHOH   <'Hv.  Omnhft.  I.ouiwville.  wt.  I.ouiw.  Nan    Frnni-lNon. 


Insulated  Wires  and  Cables. 

Th«  ack.noivl«4lc«d.  StfUidard  for  darabl*  and  IiIb:>>  In- 
•ulAtloD.  Kts  merlta  proved  by  m  record  of  over  quarter 
or*  centaary.    Adapc«d  to  all  electrical  parposea. 

CELEBRATEB  KERITE  TAPE  FOR  INSULATING  JOINTS, 

Electric  Light  and  Power.  ALL  SIZES  Aerial  Use. 

Telegraph  and  Tetephone.  i  anti  PnrnapH  Wiran         Subterranean  IJse, 

Railway  and  all  other  '■^^  tncaaea  Wires.        submarine  Ui«. 
Branches  of  Signaling,  Concealed  Wiring  In  all  Locations. 

6EQR6E  B.  PRESCOTT,  Jr.,  6en.  Agt.,  16  Dey  St.,  New  York. 

Western  Electric  Co.,  Cliicngo,  III.,  Solo  Agents  for  the  West. 


ALEXANDER,  BARNEY  tc  CHAPIN, 

20  CORTLANDT   ST.,    NEW   YORK. 

GENERAL  ELECTRICAL  SUPPLIES. 


THE  MOST 

POPULAR  LAMP 

IN  THE  MARKET, 

"A.B^C. 


Price,  with  Rod  Zinc,  $1.16  per  Cell,  with  Corrugated  Zinc,  $1.35  per  Cell. 


TiieE.S.6REELEY&C0. 

5  AND  7  DEY  STRBET,  NEW  YORK. 

Manuftclurert,  Importart  and  Dealer!  In 

Eleclrical  Supplies 

OF  ALL  DESCRIPTION. 

Telegraph,  Telephone,  Electric  Ijlght  and 

Power   Appliances,  Construction 

Tools  and  Line  Material. 


CoDQPIot«  C^ll  Of  Champion  Carbon  It^i.crvolr  anil  Cover  Cormi^ated  Zinc  of  Cliamplon 

Batter/.  of  Champion  lliittory.  Mattery. 


standard 
Electrical  Measureiment 
apparatus. 
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NOTE  THE  CONTRAST!! 

INCANDESCENT   LIGHTS 

In  Central  Stations  July  1st,  1890. 


THOMSON-HOUSTON  SYSTEM. 

4,150 
12,800 


VERMONT, 
TENNESSEE, 


Aggregate  of  All  Otlier  Systeioii. 

2,200 

1,485 


1,500     SOUTH  CAROLINA,     NONE. 


18.450 


1 


TOTAL 


P 


3,605 


piyp    TIMES  ^^  many  of  the  Thomson-Houston  System  as  of 


ALL   OTHERS    COMBINED. 


The  figures  referring  to  "total  of  all 
■ystezxis,"   taken  from  table  published  in 
August  number  of  "Blectrical  Industries," 
for  year  1890,  are  of  undisputed  accuracy. 

Total  of  all 
systems. 

Thomson-'Houston  System. 

Number. 

Percentage  to  total  of  all 
systems. 

Vermont,      -     -     -     _ 
Tennessee,  -     -      -     - 
South  Carolina, 

6,350 

14,285 

1,500 

4, 1 50 

1 2,800 

1,500 

65,^o  per  cent. 
89^   percent. 
1 00  per  cent. 

THOMSON-HOOSTON  ELECTRIC  CO., 


620  Atlantic  Avenue,  Boston,  Mass. 

Wall  and  Uoyd  Streets,  Atlanta,  Qa. 

116  Broadway,  New  York  City. 

16  First  street,  San  Francisco,  Oal. 

831  New  York  Life  Building,  Kansas  City,  Mo. 


148  Michigan  Avenue,  Chicago,  III. 
406  Sibley  Street,  St.  Paul,  Minn. 
216  West  Fourth  Street,  Cincinnati,  O; 
1110  Noble  Street,  Philadelphia,  Pa. 
1SS3  F  Street,  Washington,  D.  C. 
lie  North  3d  Street,  St.  Louis,  Mo. 
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Woodbridge  &  Turner  Eng.  Co. 
Electroliers     and    Combina- 
tion Fixtures. 
Bagf^ot,  E. 

Electrical  Supply  Co.,  The. 
Great  Western  Electric  Supply  Co. 
Sawyer-Man  Electric  Co. 
Thomson-Houston  Electric  Co. 
Electro-Platine  Macltlnes. 
Brush  Electric  Co. 
Colbnrn&Co.,I.  W. 
Edison  General  Blectrlc  Co. 
Thomson-Hoaston  Electric  Co. 
Enelnes,  Steam. 
Ball  Engine  Co. 
Engineering  Equipment  Co. 
Pearson  &  Co.,  W.B. 
Pond  Eneineering  Co. 
Sioui  City  Engine  Works, 
Stearne  Mfg.  Co. 
Triumph  Compound  Engine  Co. 
Westinghoase  Machine  Co. 
£ngraT«>rs. 

Braun  Illustrating  Co. 
Fire  Alarms. 
Blectrlcal  Sapply  Co.,  The. 
Knapp  Electrical  Works. 
PartrlcK  &  Carter  Co. 
Western  Electric  Co. 
Friction  Cones. 

Bvane  Friction  Cone  Co. 
C^as  liishtins.  Electric. 
Cleverly  Electrical  Works. 
Electrical  Supply  Co..  The. 
Knapp  Eleclrical  Works. 
Partrick  &  Carter  Co. 
Western  Electric  Co. 
Wollensak.  J.  F. 
Creneral  Electrical  Supplies. 
Alexander,  Barney  &  Chapln, 
American  Electrical  Works. 
Automatic  Switch  Co. 
Brush  Electric  Co. 
Central  Electric  Co. 
Chicago  Electric  Mfg.  Co. 
Cleverly  Electrical  Works. 
Edieon  General  Electric  Co. 
Electric  Construction  &  Supply  Co. 
Electrical  Supply  Co.,  The. 
Empire  City  Electric  Co. 
Fletcher  &  Fletcher  Electric  Co. 
Great  Western  Electric  Supply  Co. 
lireeley  &Co.,TheE.  S. 
Holmes,  Booth  &  Haydens. 
Holtzer-Cabot  Electric  Co. 
International  Okonlte  Co.,  The. 
Knapp  Electrical  Works. 
Lennon,  J.  M, 
Monitor  Electric  Co. 
Ostrander  &  Co.,W.  R. 
Partrick  &  Carter  Co. 
Southern  Electrical  Supply  Co. 
Stanley  &  Hall. 
Standard  Electrical  Works. 
Thomeon-Hooston  BlectrlcCo. 
Union  Hardware  Co. 
VanNulB.C.  S. 
Western  Electric  Go. 
Wilson,  Rebenstock*  Co. 
Wolleneak,  J.  F. 
eiobes  and  Electrical  Cilass- 
■ware. 
Bsggot.  E. 

Great  Western  Electric  Supply  Co. 
Phcenls  Glass  Co. 
Hard   Bnbber  for  Klectrlcal 
Purposes. 
Butler  Hard  Rubber  Co. 

InAulators  and  JCnsnlatlns 
IHaterlalK, 

Alexander,  Barney  &  Chapln. 

Butler  Hard  Rubber  Co. 

Central  Electric  Co. 

Electric  MerchandlBe  Co. 

Electrical  Supply  Co.,  The. 

Empire  Cltv  blect ric  Co. 

Fletcher  A  Fletcher  Electric  Co. 

Great  Weatern  Electric  Supply  Co. 

Interior  Condalt  it  iDeuiatlon  Co. 

International  Okonlte  Co.,  The. 

Kartavert  Mfg.  Co. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Mnneell  &  Co.,  Eugene. 

New  York  Insulated  Wire  Co. 

Parlrick  &  Carter  Co. 

Southern  Electrical  Sapply  Co. 

standard  Paint  Co. 

Western  Electric  Co. 
Insulated  Wires  and  Cables. 

MeeDCt  iVlre. 

American  Electrical  Worka. 

Central  Electric  Co. 

Chicago  Insulated  Wire  Co. 

Day's  Kcrlte  InBuIatlon. 

Eastern  Electric  Cable  Co. 

Edieon  General  Electric  Co. 

Electrical  Snpply  Co.,    The. 

Great  Western  Electric  Supply  Co. 

Holmes,  Booth  &  Haydens. 

Interior  Conduit  &  Insulation  Co, 

international  Okonlte  Co.,  The. 

India  Rubber  i&  Gutta  Percha  Insu- 
latlngCo. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 
New  York  Insulated  Wire  Co. 
Partrick  <fc  Carter  Co. 
Sontbern  Electrical  Supply  Co. 
Standard  Eleetrical  Works. 
Standard  Underground  Cable  Co. 
Weetern  Electric  Co. 
Journal  Beerlnffs. 

Turner  Braes  Works. 
Lamps,  IncandenceDt. 
Alexander,  Barney  &  Chapln. 
Berneteln  Electric  Co- 
Brush  Electric  Co. 
Buckeye  Electric  Co. 
Central  BleotricCo. 
Bdlflon  General  Electric  Co. 
Electrical  Supply  Co.,  The. 
Empire  City  Electric  Co. 
Great  Western  Blectrlo  Snpply  Co. 
Greeley  &  Co.,  The  B.  8. 
HelBler  Electric  Lliht  Oo. 
Knapp  Electrical  Worka. 
Lennon,  .r.  M. 
Monitor  Slectrlc  Co. 
Hawver-Mftn  Electric  Oo. 
Southern  Eleotr<6ftt  Supply  Co. 
biMibe»m  Jnc4ndeioepi  Lftmp  Oo. 


LampSjIncan  descent— Contd. 

Thomson-Houston  Blectrlc  Co 
Western  Electric  Co. 
Magnet  fVlre. 

(See  Insulated  Wire.) 
aiedicai  Batteries. 

Fletcher  &  Fletcher  Electric  Co 
Partrick  &  Carter  Co. 
Mica. 
Munsell  &  Co.,  Eugene 

*y■?***l^  Apparatus,  Electric. 

Bain  Electric  Mfg.  Co. 
Edieon  General  Electric  Co. 
Thomson-Houston  Klectric  Co. 
Westlnghonae  Electric  &  Mfg.  Co 
Motors. 
Bain  Electric  Mfg.  Co. 
Brush  Electric  Co. 
Barter  Electric  Motor  Co. 
Card  Electric  Motor  &  Dynamo  Co 
Crocker-Wheeler  Electric  Motor  Co 
0.  &  C.  Electric  Motor  Co 
Detroit  Electrical  Works. 
Easton  Electric  Co. 
Edison  General  Electric  Co. 
Electrical  Engineering  Co. 
Elektron  Manofactarlng  Co. 
Hawkeye  Electric  Mfg.  Co. 
Lennon, J.  M. 
Shawhan  Machine  Works. 
Thomeon-Honeton  Electric  Co 
U.  S.  Electric  Lighting  Co. 
Westinghoase  Electric  &  Mfg.  Co. 

Taaseig,  S. 
Oil  Cups  and  Brass  Goods. 

Poweirco.,  Wm. 
Packing. 

N.  Y.  Belting  &  Packing  Co 
Pins  and  Brackets. 

Central  Electric  Co. 

Electrical  Supply  Co.,  The 

Great  Western  Electric  SudpIv  Co 

Holraee,  C.  H.  ^^  ' 

Standard  Electrical  Works. 

Southern  Electrical  Supply  Co 

Western  Electric  Co. 
Poles. 

Brownlee  &  Co. 

Central  Electric  Co. 

CooUdge  Fuel  Supply  Co. 

Electrical  Saoply   Co  ,  The 

Great  Western  Electric  Supply  Co 

Holmes, C.  H.  rt-  j        . 

Mllliken  Bros. 

Sterling,  W.  C. 

Star  Iron  Tower  Co. 
Publishers.  Electrical 

Electrician  Publishing  Co 
Push  Buttons. 

Central  Electric  Co. 

Electrical  Supply  Co.,  The 

Fletcher  &  Fletcher  Klectric  Co 

GreatWestern  Electric  SupplyCo 

Knapp  Electrical  Works 

Northwestern  Elect.  Specialty  Co 

Partrick  &  Carter  Co. 

Standard  Electrical  Works. 

Union  Hardware  Co. 

Western  Electric  Co. 
Railways.  Electric. 

(See  electric  railways.) 
Separntor^.  Hteam. 

Pond  Engineering  Co. 
Speaklne  Tubes, 

Central  Electric  Co. 

Electrical  Supply  Co.,  The. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Oatrander  &  Co.,  W.  R. 

Western  Electric  Co. 

Wollensak,  J,  F. 
Speed  Indicators. 

Queen  A  Co. 
Street  Ky.  Kqulpment. 

Alinneapotis  Street  Ry.  Co. 
Supplier.  Electric  Hallway. 

Electrlr.  Merchandise  Co. 

Electric  Railway  Specialty  Co. 
Tapes,  InsnlatlDff. 

American  Electrical  Works. 

Central  Electric  Co. 

Eastern  Electric  Cable  Co. 

Edieon  General  Electric  Co. 

Electrical  Snpply  Co.,  The. 

Great  Western  Electric  Sapply  Co 

India  Rqbber  &  Gutta  Percha   In- 
sula) log  Co. 

International  Okonlte  Co.,  The. 
New  York  Insulated  Wire  Co. 

Western  Electric  Co. 
Telcffraph  Apparatas. 
Bunnell  &  Co.,  J.  H. 
Central  Electric  Co. 
Electrical  Supply  Co.,  The 
Empire  City  Electric  Co. 
Great  Western  Electric  Supply  Co. 
Greeley  &  Co.,  The  E.  8. 
Knapp  Electrical  Works. 
Monitor  Electric  Co. 
Partrick  &  Carter  Co. 
Standard  Electrical  Works. 
Western  Electric  Co. 
Telephones,  Electric. 
Standard  Electrical  Works. 
Western  Electric  Co. 
Tcli'plioiicH.  IVon-Rlectrlo. 

ItoHlwlck  it  Hurgess  Mfg,  Co. 
Test  Instruments. 
Bain  Electric  Mfg.  Co. 
Central  Electric  Co. 
Electrical  Snpply  Co^The. 
Greeley  A  Co.,  The  B.  8. 
Knapp  Electrical  WorIt8. 
Queen  &  Co. 
Western  Electric  Co. 
Weston  Electrical  Instrument  Co 
Tosfiple  Bolts. 

Wrlirlev.T. 
Transl*orniers- 

StanU'y  El«ctrlcMfg.  Co. 
Trucks,  Electric  Car. 
Detroit  Elf»ctrlcal  Works, 
Sdlflon  General  Electric  Co. 
StephenHon  Co.,  Jno. 
ThomBon-HoHston  Electric  Co. 
WeBtlnghnnae  Electric  <fc  Mfg.  Co, 
Tarblni^  ^Vheels. 
Dayton  Globe  Iron  Works  Co. 
Hunt  Machine  Co.,  Rodney. 
LefTel  *  Co,,  James, 
SUlwell  &  Blerce  Mfg.  Oo. 
Wire,  Bare. 
Amorlcan  Electrical  Works. 
Central  Klectric  Co. 
Eleotrloal  Supply  Co,,  The. 
Holmea,  Booth  A  Haydeni. 
Kaapp  BtoctrlCAl  Wovks. 
Puftlck  4  Out«r  Oo, 
lUMbltnc^  SoBfl  Co.,  Jno,  A. 
Wwtari  Blectrlo  Oo. 
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THE 


CAI^BOIV   CO 


01e-^ela,ra.ca.,  01^.3.0. 

MANUFACTURERS  OF- 


ELECTRIC  LIGHT  CARBONS  aso  BATTERY  MATERIAL. 


Electric  Specialties. 

WE    MAKE 

Electric  Supplies  Under  Contract. 


INCANDESCENT  LAMPS. 

so    TO    110    TT-OXjI'S. 

TO  FIT  STANDARD  SOCKETS. 


THE  BUCKEYE  ELECTRIC  CO., 

P.O.Box  123,     CLEVELAND,  OHIO. 


WRITE  °0R  CIECULAB. 


CHICAGO  OFFICE,  182  Jackson  Street. 


HOLMES,  BOOTH  &  HAYDENS, 

MANUFACTURERS    OF    BARE    AND    INSULATED    WIRE. 

Underivriters'  Cojyper  Electric  Light  Line  Wire, handsomely  flnished,highest  conductivily.     Copper  Magnet  Wire,  Flexible  Silk,  Cotton 
jEj^Rj^  and  Woi'sted  Cords  for  Incandescent  Lighting.    Round  and  Flat  Copper  Bars  for  Station   Work,  .^pSJijAt.* 

Insulated  Iron  Pressure  Wire. 


PATENT 


"K.K. 


M 


LINE  WIRE 


For  Electric  Light,  Electric  Railways,  Motors,  Telegraph  and  Telephone  Use. 

.Agren-ts  for  tlie  ■^XT-.A.SIIIlTCaTOiT  C^IIBCIT  CO.,  Car-bons  for  .A. re  I.iglitin.g-. 

THOS.  L.  SCOVILL,  New  York  Agent.        -       -       -       -        25  Park  Place,  NEW  YORK. 

THE  INDIA  RUBBER  &  BUTTA  PERCHA  INSULATINB  CO. 

THE    I^TJBBEK;    TJSEX)    IH^ 

HABIRSHAW  INSULATION 


]TInriii4>   4'4m-c.  iini'iI 
on  4iiov4>i'iini<>ii 

CrillHITH. 


Feeder  <'ore. 
Broadway  Theater. 

Naval    Marine  India  Rubber 

Covered  Wires- 
Naval     Land     India     Rubber 
Covered  Wires. 

'"  PROMINENT  INSTALLATIONS. 


Feeder    Table.    Brooklyn 
fdisoii  Kloetrie   Uglit  Co. 


Miilmiarine  ^Vork,  RdiNon  Kleetrie 
liifSht  Co..  Fn^itoii.  l*a. 


IVaval  Core,  United 
States  s.  s.  "Cliteago." 


STANDARD 

INDIA   RUBBER 

COVERED  WIRES. 


Feed*'!*  I'oiMliietoi'. 

"l>i'.y|»IareN." 

4-rniid  Ceiilrnl  Oepot. 


Adopted  by  the  Navy  Department,  and  thus  far  employed  on  board  the  United  Status  steamships  Trenton,  Chicago,  Boston.  Yorktown,  Pensacola,  Phila- 
delphia, Petrel,  Atlanta,  Baltimore,  Newark,  Vermont.  Charleston.  San  Francisco,  Concord,  Bennington  and  monitor  Miantonomah. 

SOLID  AND  STRANDED  CONDDCTORS,  TAPED,  BRAIDED,  FLAME-PROOF. 

The  Habirshaw  Insulation  fulfills  all  requirements  in  places  demanding  the 
"Best,"  and  in  that  field  finds  no  successful  competitors. 


FACTORY:     CLENWOOD, 

WM.M.  HABIRSHAW,  F.C.S. 


YONKERS,    N.    Y. 

315  Madison  Ave,,  Cor.  Forty-Seuond  St,, 
NEW  \OKU  CITY. 


J»'eeil4M'  Cui'o. 


4>K]VKKAL.  ]tIANA4j£R.  _ 

THE  ELEOTRIOAL  SUPPLY  CO.,  WeBtem  Agents,  171  Randolph  St.,  Chicago,  111.    i"™'.';^i'/'ii!;h{"£o 
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WTQET  IS  DAT 


'WHIESlSr      THE 


San  Arc  Lamp 

IS    XJSESID. 


Manufactured  to  burn  on  either  Arc  or 

Incandescent  Circuits. 


SINS^L^^    OPR     11^    SEIRIES- 


HEADQUARTERS  FOR  HOLMES,  BOOTH  ^  HAYDEIMS' 


Weatherprooff  Kxl  Line  Wire. 


IT  HAS  NO  SUPERIOR. 

GREAT  WESTERN  ELECTRIC  SUPPLY  CO., 

Manufacturers,  Dealers  and  Importers, 

CHICAGO,  XJ.  S.  JL. 
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Stahley  Electric  Mfg.  Co 


TRANSFORMERS. 


Compare  these  weights 
with  weights  of  other  trans- 
formers: 


5  light, 
10  light, 
30  light, 
30  light, 
40  light, 
100  light. 


48  lbs. 

66  lbs. 

85  lbs. 
101  lbs. 
130  lbs. 
300  lbs. 


A.  C.  FAN  MOTORS. 


SMALL, 

NOISELESS, 

RELIABLE. 


Less  than   1^  Amperes 
required  to  drive  it. 


Price,  $20.00. 


PITTSFIELD,  MASS. 

A^JEWBOOiC? 


TRANSMISSION 

Lieut.  F.  B  Badt's  latest  addition  to  our  famous  hand-book  series, 
of  which  20,000  copies  have  been  sold.  The  new  book  deals  in  the 
author's  well-known  practical  style  with  all  the  problems  of  Electric 
Power  Transmission.  

READY  MAY  30.  PRICE,  $1.00. 

Electrician  PublishingCcmpany, 

6  LAKESIDE  BUILDING,  CHICAGO. 
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ALEXANDER,  BARNEY  &GHAPIN. 


TELEPHONE  BUILDING,  20  Cortlandt  St.,  NEW  YORK. 


VOLTMETERS. 


'.  A.B.C.1 


AMMETERS. 


ELECTRICAL  SUPPLIES. 


ARC  AND 

INCANDESCENT 

LAMPS. 


ELECTRIC 
RAILWAY 

For  All  Systems.     S  U  P  P  L I  E  W 


S£ND  FOR  CATALOGUE. 


ELECTRIC    MERCHANDISE    CO., 

11  ADAMS  STREET,  CHICAGO. 

■W.  E.  MASON,  General  Manager. 


Dynamo  Regulators  and  Rheostats 

Of  all  descriptions  in  stock  and  manufactured  to  order  for  any  special  work. 

MOTOR    SWITCHES, 

Both  Hand  and  Automatic,  of  Superior  Design 
and  Construction. 

Entire  attention  devoted  to  the  manufacture  and  wiring  of  RlieostatB. 

AUTOMATIGlWITGH  COMPANY, 

SOLE  MANOFACTURERS  OF  THB 

Whittingham    Automatic    Switch, 

No.  8  Keyser  Building, 

BALTIMORE,    MARYLAND. 

SEND  FOR  CATALOGUE  AND  PRICE  LiST. 


DERIVATION  OF  PRACTICAL  ELECTRICAL  UNITS. 


By  LiEiT.  F.  B.  Bapt  an*d   Prof.  H.  S.  Carhart. 


:^F=2E:i=j^irD,  :?'S  cz:e:i^t:^^. 


This  is  a  very  handsome  book  of  60  pages,  printed  on  fine  heavy  paper,  with  neat  cloth  binding.  It  contains  Por- 
traits and  Bio(;raphies  of  Ohm,  Watt,  Faraday,  Joule,  Gauss,  Weber,  Sir  Wiiliain  Siemens,  Dr.  Werner  von  Siemens, 
Volta,  Ampere,  Daniell,  von  Jacobi,  together  with  a  carefully  prepared  table  of  the  Practical  Electrical  Units,  with  their 
relative  values. 

In  no  other  Sinsle  Volume  can  this  Rare  Collection  of  Portraits  be  Found. 


ELECTRICIAN  PUBLISHING  CO., 


6  Lakeside  Building,  Chicago,  III 


BAIN  ELECTRIC  MFG.  CO., 

FOREE  BAIN,  President  and  Engineer. 
47  and  49  S.  Jefferson  Street,  CHICAGO. 

DYNAMOS   AND    MOTORS 

1-12  to  500  Horse  Power. 


Highest  Class  in  Efficiency,  IVIeclianical  Design,  and  General  Utility. 

Experts  in  applying  Electricity  to  New  Uses. 


8BND  FOIt  OATAIiOUVK. 
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ELECTRIC    POWER    MACHINERY, 


And  Manufacturers  of 


General  Electrical  Supplies 


This  is  the  only  motor  geared  to 
both  axles.  It  is  designed  and  built 
for  efficient  and  economical  working. 
Its  practical  operation  of  street  rail- 
ways so  far  sustains  this  claim. 


DETROIT.  MICH. 


AND  STILL  THEY  COME. 


Among  our  late  sales  are 


38  "WARD"  ARC  LAMPS 

TO  THE  CENTRAL  R.  R.  OF  NEW  JERSEY. 


185  "WARD"  ARC  LAMPS 

TO  THE  H.  B.  CLAFLIN  COMPANY  OF  NEW  YORK. 


SATISFACTION    GUARAIttTECD. 

la  Corresponding  please  state  Voltage  and  System.     Immediate  Shipment  Guaranteed. 
Increased  orders  from  all  Central  Stations  using  the  lamp. 

THE  ELECTRIC  CONSTRUCTION  ANO  SUPPLY  CO. 


Established   1881. 


18  Cortlandt  Street,  NEW  YORK  CITY. 
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Our  St.  Louis  Branch: 

Southern  Electrical  Supply  Co., 


>lO/V/^ 


TR^^Z  L        1  K. 


823  Locust  St., 

ST.  LOUIS,  MO. 


••• 


COMMERCIAL 

LAMP  CORD 


••• 


Our  Kansas  City  Branch: 

Gate  City  Eieclric  Company, 


4iiW/> 


TRADE        MARK, 

572  Delaware  St., 

KANSAS  CITY,  MO. 


Another  Victory  for  the  Okonite  Company. 

The  OKONITE  COMPANY  has  never  produced  a  poor  article  in  the  past,  and  has  too  good  a  reputation 
at  stake  to  do  so  in  the  future.     Its  latest  "Good  Thing"  is  a  lamp  cord,  cotton  or  silk  covered,  that  is 


This  brings  out  the  Okonite  boy  again  with  his  familiar  smile,  which  always  means  something. 

We  are  now  excinsive  Western  Agents  for 


Commercial  Fiie-Proof  Lamp  Cord,     Packard  Incandescent  Lamps, 
Bryant  Sockets  (an porceiam and  Brass),  Qkonlte  Wire,  Improved  Candee  Wire. 

These  articles  are  the  very  best  in  their  respective  classes.     We  take  pleasure  in  quoting  on  the  entire  supply  equipment 
of    Electric    Railroads,    Electric    Light,    Telegraph    and    Telephone    Companies.       SEND    US    A    TRIAL    ORDER. 


Our  Omaha  Branch: 

Western  Electrical  Supply  Co 


vLON/> 


traije:      f- 


418  S.   15th  St., 

OMAHA,  NEB. 


CENTRAL  ELECTRIC  CO. 

1  16&  118  Franklin  St., 
CHICAGO. 


Connected  by   Private  Wire  with   Postal  Telegraph  Cable 
Company's  System. 


Our  Denver  Cranch: 

[lectric  Power  Transmission  Co. 


1722  Lawrence  St., 

DENVER,  COLO. 


WESTERN    ELECTRICIAN. 


May  23,  1891 


Edison  General  Electric  Co 

EDISON  BUILDING,  BROAD  STREET, 


M 


Edison  General  Electric  Co.'s  Lamp  Works,  Harrison,  N.  J,    Devoted  EiclDsively  to  tbe  Hannfactare  of  Incandescent  Lamps. 


THE  LARGEST  INCANDESCENT  LAMP  FACTORY  IN  THE  "WORLD. 


Edison  Lamps, 


Least  First  Cost, 

Least  Operating  Expense, 

Longest  Life  for  Given  Expenditure  of  Power. 


The  relative  economy  in  the  use  of  lamps  of  different  efiBciencies  under  average  condi- 
tions of  central  station  practice  is  shown  by  the  following  table: 


For  16  c.  p.  lainpB  of 
5.77  watte  per  can- 
dle aod  ilOO  hours 
average  life. 

For  16  c.  p.lanipeof 
3.1  watts  per  can 
die  and  60l>  honre 
average  life. 

For  16  c.  p.  lamps  of 
3.0  watts  per  can- 
dle and  900  hours 
average  life. 

For  16  c.  p.  lamps  of 
4  watts  per  candle 
and      1,500    houra 
average  life. 

0.357  cts. 
0.146  cts. 

0.400  cts. 
0.073  cts. 

0  464  cts. 
0.049  els. 

0.616  Cts. 

Lamp  Renewals 

0.029  cts. 

Total  cost  per  16  candle  lamp  hour 
when  the  power  to  run  a  10  c.  p.  3.1 
watt  lamp  costs  0.4  els.  per  hour,  and 
lamps  Cf'st  44  cts.  each 

0.603 

cts. 

0.473 

cts. 

0.613 

Ct9. 

0.646 

eta. 

N.  B.    The  Edison  liamp  has  an  e£Bciency  of  3.1  'watts  per  candle. 

Lamps  supplied  of  any  voltage,  any  candle  power  and  in  any  quantity,  from 

DISTRICT    OFFICES: 


Canadian  DiHtrict,  Kdinon  Bltlj;.,  Toronto,  Can. 
Central  DiMtrict,  Rialto  Bnildins,  Chicago,  III. 
Kafftem  District,  KdiHon  Bnilding,  Broad  Ht.,   New  York. 
New  England  District,  26  Otis  SiMreet.  Boston,  Slass. 


PaciticCoastDiMt.,  Edison  Bids.,  112  Bnsli  St..  San  Francisco, Cal 
Pacilic  Northwest  District,  Fleischner  Bldg.,  Portland,  Ore. 
Rocky  Monntain  District,  masonic  Bnilding,  Denver,  Colo. 
Southern  District,  10  Decatur  Street,  Atlanta,  Ga. 
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THE  NATIONAL  TRANSFORMER  SYSTEM 


CONVERTER  EFFICIENCIES. 
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Transformer  on  Pole  Showing  National  Safety  Fuse  Box. 


COMPLETE 

CENTRAL  STATION  EQUIPMENTS 

LIGHT    OR    POWER 

DIHTBIBUTION. 


OUR  APPARATUS  IS  OF  THE 

HIGHEST    EFFICIENCY, 

MECHANICALLY  AND  ELECTRICALLY. 

WK  OIIAKAKTKK  ITS  OPKKATION  AND 

PROTECT  OUR  CUSTOMERS. 


COMPLETE 

DIRECT   CURRENT  SYSTEM 

FOR 

LIGI-I3:TI3SrC3-. 


NATIONAL  ELECTRIC  MFC.  CO.,       Eau  Claire,  Wis. 


NEW  YORK,  N.  Y., 
BUFFALO,  N.  Y., 
CINCINNATI,  O., 
WASHINGTON,  D.  C, 
PHILADELPHIA,  PA., 


KANSAS  CITY,  MO., 
ST.  PAUL,  MINN., 
DETROIT,  MICH., 
DENVER,  COLO., 
WINNIPEG,  MAN., 

National  Electric  Dovolopmcnt  Co. 


National  Electric  Mfg.  &  Const.  Co.,  50  Broadway. 

Little.  McDonald  &  Co.,  141  East  Seneca  St. 

W.  N.  Gray,  1  2  Chamber  of  Commerce. 

.      L.  N.  Cox,  16  Fittli  St.,  S.  E. 

C.  M.  Blanctiard,  Girard  Building. 

SAN  FRANCISCO,  CAL., 


Tliomas  Wolfe,  515  Main  St. 

The  Electrical  Engineering  &  Supply  Co. 

-     Commercial  Electric  Co. 

The  Mountain  Eloclric  Co. 

Simpson-Davis  Electrical  Construction  Co. 
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We  Have  in  Stock  at  our  Chicago  Branch  a  Complete  Line  of 

CRIMSHAW  WHITE  CORE  WIRES, 

'^B.  D."   WIRES, 

Competition  Line  Wires, 

Grimshaw  Tapes  and  Compound, 


NEW  YORK  INSULATED  WIRE  CO. 


NEW  YORK, 

649  and  651  Broadway. 


CHICAGO, 

78,  80  and  82  Franklin  St. 


THE  ELEKTRON  MFG.  CO., 

79  and  81  Washington  Street,  Brooklyn,  N.  Y. 


-MANrFACTrBERS  OF- 


PorretEloctricMotorsiDiRaHios 

I.AMIXATED  FIELD  MAGNETS,  HIGH  EFFICIENCT, 

LOW  SPEED,  FULL  POWER. 

Motors  of  any  size  for  any  purpose.  Factories  equipped  throughout  with  Electric  Powen 

Isolated  Plants  for  Incandescent  Electric  Lighting. 


SEX,iii3sra-  .A-O-Eirrrs: — 

CHICAGO,  ILL.,  The  Electrical  Engineering  Co.,  320  Dearborn  St.  WASHINGTON,  D.  C,  J.  U.  Burltett  &  Co.,  1409  N.  Y.  Ave. 

^r=^  BALTIMORE,  IHD..  Huntington,  How  &  Pitclier,  306  West  Fayette  St.  ST.  PAUL,  MINN.,  F.  J.  Renz,  327  Minnesota  St. 

Ferret 20  H. P.  Motor,  Speed 550,  Weighti,300 lbs.       PHILADELPHIA,  PA.,  Pennsylvania  Machine  Co.,   29  N.  7th  St.  NEW  ORLEANS,  LA.,  George  Baquie,  140  Gravier  St. 


THE  ELEMENTS  OF 

nYNAMIC  FlECTBICITY 

AND  MAGNETISM. 


A  Book  TTTQT'   OTTT*  f  Price,  92. 

For  Learners.      tV  U  O  X    \J  U  X  •      Postage  Free. 

ELECTRICIAN  PUBLISHING  CO., 

6  Lakeside  Building,  CHICAGO.  


G.  A.  HARMOUNT, 

MANAGER 

MONITOR  ELECTRIC  CO., 


WABASH  AVE.,  CHICAGO,  ILL. 


WHOLESALE  DEALER  IN  GENERAL 


ELECTRICAL  SUPPLIES. 


WJESTEIIN  AQKNT  FOR 


ALFRED  F.  MOORE 


;KST.\BLIS11ED  1S20.  i 


ELECTRICAL  WIRES  AND  GABLES. 


Electric  f^iglit.  Atiniinciator  ami  Olfice  Wires.     Incimtl 
fiict,  every  kind  of  Wire  known  lo  tlie  E 


THE  EASTON  ELECTRIC  CO., 

MANUFACTURERS  OF 

The  Claus-Easton  Dynamo- 

IMPROVED  "CONTINENTAL"  MACHINE. 

For  Electric  Lighting,  Power  and  Electro  Deposition. 

WE  CLAIM  THE  FOLLOWING  ADVANTAGES: 

No  External  Magnetism.— Perfect  Regulation. — No 
Sparking  at  Brushes. —  Self-Oiling  Bearings.  —  95  Per 
Cent.  Efficiency. — Solid  Construction  in  One  Casting, — 
Self-Centering  Bearings. — Mechanical  Perfection. 


These  Machines  are  Built  in  all  Sizes,  and  for  all  Voltages. 

S|MM-l!il    DiKroniHs  (i>  CMntrai'l  iiiu:  ICii);liit>(M's. 


I'm-  Prloi'H  ftiul  CitlaliiRiio,  aiidiv; 


See  Cut  in  Issue  of  May  30. 


THE  EASTON  ELECTRIC  CO., 

Aldricli  Court,  46  Broadway,  New  YorL 


May  23,  1891 


WESTERN    ELECTRICIAN. 


THE  United  States  Electric  Lighting  Co., 

(THE  WBSTINGHOUSE  ELECTRIC  AND  MANUFACTURING  COMPANY,  Lessees.) 


UC  AND  INMHDESCEIIT  ISOUTED  ELECTSIC  LRHT  PUHIS. 


I 


More  than  1000  Plants  in  operation  in  Factories,  Hotels, 
Office  Buildings,  Theaters,  Etc. 


MOTORS  •'GENERATORS 

Direct  Current  GENERATORS  and  MOTORS  for  all  purposes, 
1-8  H.  P.  up  to  any  power  required,  and  at  any- 
required  E.  M.  F. 

Snperior  in  Design  and  WoritmansMp,  and  Unequaled  in  EfflcieEcy. 


Send  for  New  U.  S.  Catalogues  on  Incandescent  Lighting  and  Motors. 


GENERAL  OFFICES:  EQUITABLE  BUILDING, 


120  BROADWAY,  NEW  YORK. 


mCHNOESCENT 


To  Fit  any  Socket. 


Excelling  all  others  In  Life, 
Maintenance  of  Candle- 
Power  and  Efficiency. 


THE  BEST  IS 


General  Electrical  Supplies 
of  Superior 

Designs  and  Finish. 


LAMPS 


FROM   8  c.  p.  to  ISO  c.  p.,  AND 
ANY   VOLTAGE. 


Even    Diffusion 

of  Light  by 

twisted  filament. 


THE  CHEAPEST. 


Send  for  our 

CATALOGUE 

of  August  1 ,  1  890. 


'? 


510-534  West  23d  Street, 

NEW  YORK. 


620  Atlantic  Avenue, 

BOSTON,  MASS. 


217  La  Salle  Street, 

CHICAGO,  ILL. 
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CEDAR,  OCTAGONAL  PINE  AND  STEEL. 

If  you  aie  in  want  of  poles  of  any  kind,  it  would  pay 
you  to  write  for  our  prices,  before  ordering. 

BROWNLEE  &  CO.,  'Mr^>!7' 


SPEAKING  TUBES  AND  WHISTLES. 

Oral,  Electric,  Pneumatic  and  Mechanical 

ANNTTNCIATORS  >^  BELLS. 

h'VIiti  I.INI:  AliTTATS  IN  STOCK. 


W.  R.  OSTRANDER  &  CO., 


195  and  197  Fulton  St.,  New  York. 

Factory,  1461  ani  1463  DeKalb  Aye.,  Brooklyn,  N.  Y. 
J^-Send  for  New  Catalogue.  Out  Angast  let. 


WRITE  us  FOR  PRICES  ON 


SPEAKING  TUBES 


^ITID    SXJIPI'LIBS. 


FORTY  CENTS 


FOR  OUR  DUST-PROOF  BELL. 


!  AND  34  Fkahkfokt  Street,        ■        -        ■        NEW  YORK  CITY. 


i  4111  Hit 


Runs  more  Slack  than 
llnperforated  Belts,  hence 
adapted  to  nneven  power 
of  Electric  Railways  and 
for  Electric  Power  in  Gen- 
eral. 


^T  HER  BELT  III 

GHAS.  A.  SCHIEREN  &  CO., 


Al50  New  York,  Uoston, 
Philadelphia. 


PATENTEES  AND  SOLE  MANTJFACTUBBR8, 

46  SOUTH  CANAL  ST.,  CHICAGO.  ILL. 


THE   WESTON  STANDARD 

Voltmeters  and  Ammeters. 


These  instruments  are  the  most 
accurate,  reliable  and  sensitive  port- 
able instruments  ever  offered.  A 
large  variety  of  ranges  to  meet  the 
requirements  of  all  kinds  of  work. 


Senil  for  lllnstrated  Gatalope. 


ADDBEBS 


WESTON  ELECTRICAL  INSTRUMENT  CO., 

114  &  116  William  Street,      Wcwark,  N.J. 


THE  NEW  CATALOGUE 


-oi"  "ra 


Copies  mailed  upon  application  to 


UNDERGROUND  CONDUIT  SYSTEM 

THE  interior  Conduit  &  Insulation  Company 


INTERIOR  CONDUIT*   <£   INSUIiATION  COIKEPANir. 

BDTVABD  H.  JOHKSOW,  President. 
W0BK8,  5!i7  to  531  w.  34tii  St.  and  526  to  sas  w.  35tii  St.  GENERAL  OFFICES,  42  &  44  BROAD  ST.,  NEW  YORK. 

H.  BI.  USDBRWOOD,  Gen.  TCestern  Agent,  Rookery  Bnildins,  CUcaso.  B.  FBANK  JOHSISOSI,  Sen.  Act.  for  Fa.,  Provident  Bids,  Plilladelplila,  Pa. 

TH08.  0AY  &  CO.,  Sen.  Agents  for  Callfarnia,  ISan  Francisco,  Gal. 


THE  SHAWHAN  MACHINE  WORKS, 

BniiDEBIS   OF 

ELECTRIC    LIGHT    APPARATUS, 

GENERATORS  100,  150,  200  and  250  LIGHT  CAPACITY,  NOW  READY. 

REPAIR  WORK  OF  ALL  KINDS. 

195  Liarned  Street,  West,  -  PETROIT,  MICH. 


-Tl 


'J 

PUSH-BUTTON 


TORRINGTON,  CONN., 

AND — - 

95  CHAMBERS  STREET,  NEW  YORK. 


PAISTE  CHINA  SWITCHES, 

5  and  10  AMP.  CAPACITY, 


FINE  EESIDENOE  IHSTALLATIONS. 

To  see  Tliein  is  to  Lilce  Tiiem. 

Tinted  to  match  all  Wall  Papors. 

CHEAP,  ARTISTIC,  HANDSOME. 

r),OM)  In  fltock  ready  to  Hliip,  more  on  the  water 
f reeh  from  Europe. 
AHk  your  supply  man  about  tliem. 


e.  T.  PAISTE, 

1201  Market  St.,  PHILADELPHIA,  Pa, 


TELEPHONE! 

Non-Electric,  and  only  one  Adjustable  to  Atmospheric  Changes. 
SOI.D   OUrRIOHT  with  *'FEERLESS  INSULATORS.'* 

For  Private  Short  Lines,    For  Connecting  Factory  and  Office, 
Keeldence  and  Store,  Stable,  etc.,  etc. 

Plainest  Speaking!  Superior  to  Others!    Highly  Recommended! 

Intending  purchasers  will  do  well  to  Investigate  It  before  bayinj^  elsewhere. 

THE  BOSTWICK  &  BURGESS  MFG.  CO., 

NOB WAI/H.  OHIO,  I'.  S.  A. 

ACTIVE  MEN  AND  BUSINESS  HOUSES  can  secure  valuable  territory 
in  which  to  take  orders  and  put  up  lines. 


KARTAVERT 

THE  BEST  SUBSTITUTE  FOR  HARD  RUBBER. 

A  HARD  AND  FLEXIBLE   FIBER. 

IN  SHEETS,   RODS  and  TUBING.     FOR  ALL  ELECTRICAL  PURPOSES  WHERE 
PERFECT  INSULATION  IS  DESIRED.     PATENT  INSULATING  CLEATS. 

The-  Kartavsrt  -  Manufacturing  -  Co.^ 


SEND  FOR  SAMPLES  OF 


■  ■  ■  ■ 


Po  n  Armatore  Varnisli, 
.*  D.  iDSDlating  Tapes  and  Compounds. 

THEY  COST  NOTHING. 


THE  STANDARD  PAINT  CO., 

69  Maiden  Lane,  NEW  YORE. 


EVERY    SATURDAY. 


Vol.  VIII. 


CHICAGO,  MAY  23,  1891. 


No  21 


Central  Union  Passenger  Station  Electric 
Plant,  Cincinnati. 

The  Central  Union  Passenger  Station  electric 
lighting;  plant,  located  at  the  corner  of  Third 
and  Smith  streets,  Cincinnati,  adjoining  the 
Union  depot  and  train  sheds,  was  recently 
completed.  The  accompanying  cuts  give  an 
excellent  idea  of  the  arrangement  of  the  dyna- 
mo room.  The  plant  was  designd  and  equipped 
by  the  Central  Thomson-Houston  company  of 
Cincinnati. 

The  structure  is  one  story  in  height,  and  is 
built  of  pressed  brick.     It  has  a  clear  floor  space 


engines  may  be  thrown  in  or  out  as  the  occasion 
requires.  On  this  shaft  are  fitted  Hill  clutch 
pulleys  from  which  generators  are  driven. 
There  are  also  two  ninety  horse  power  Buckeye 
automatic  cut-off  engines  driving  two  600  light 
Thomson- Houston  incandescent  machines 
located  at  the  south  end  of  the  building,  which 
are  on  the  day  circuit  for  lighting  the  offices  in 
the  various  passenger  and  freight  depots.  From 
the  line  shaft  driven  by  the  Phoenix  engines  are 
operated  four  50  arc  light  2000  candle  power 
and  one  650  light  no  volt  incandescent 
Thomson-Houston   generators,   giving    a   total 


are  used  exclusively  on  the  incandescent  circuits. 
The  boilers,  five  in  number,  are  of  the  tubular 
type  and  were  furnished  by  the  Phoenix  Iron 
Works  of  Meadville,  Pa.  Laidlaw  &  Dun  duplex 
pumps  and  Stilwell  &  Bierce  heaters  are  used, 
and  the  piping  is  arranged  so  that  any  or  all 
may  be  worked.  In  the  generating  room  is 
located  an  Ashcroft  pressure  indicator  and 
recorder,  which  informs  the  superintendent 
what  the  firemen  have  been  doing  in  his  absence. 
The  station  is  under  the  immediate  supervi- 
sion of  Jacob  Heglin,  superintendent  of  the 
Union  depot   company,  with    O.  F.  Jones,  chief 


KIG.    I.      CKNTRAL   UNION    PASSENGER   STATION    ELECTRIC   PLANT,    CINCINNATI. 


80x60  feet,  the  roof  being  supported  by  heavy 
truss  girders.  ."Vt  one  corner  rises  the  massive 
stack  towering  140  feet  above  the  level  of  the 
street.  The  boiler  room  is  located  in  the  cellar 
and  is  arranged  with  every  convenience  for 
handling  coal  and  ashes,  the  coal  being  dumped 
into  chutes  on  the  sidewalk  and  dropped  directly 
in  front  of  the  furnaces,  while  a  track  running 
alongside  of  the  station  permits  of  readily 
disposing  of  all  ashes  and  refuse.  In  the  gener- 
ating room  herein  illustrated  are  two  150  horse 
power  Phoenix  high  speed  automatic  cut-off 
engines;  they  are  connected  with  a  30  foot  shaft 
by  clutches  so  arranged  that  either  one  or  both 


capacity  of  about  2000  incandescent  and  200 
arc  lamps.  There  are  217  Thomson-Houston 
double  carbon  arc  lamps  in  actual  service  which 
burn  all  night.  They  are  being  distributed 
throughout  the  depots,  train  sheds  and  yards  and 
over  the  Chesapeake  and  Ohio  bridge  to  the 
Covington  yards.  F.ighteen  miles  of  wire  are 
used  for  the  arc  circuits. 

The  station  is  equipped  with  Thomson-Houston 
lightning  arresters.  A  magnificent  switch- 
board made  of  marble  framed  in  hardwood, 
is  shown  in  Fig.  2  (p.  289).  This  switch-board 
alone,  without  any  of  the  attachments  or  instru- 
ments, cost  $200.     Edison   sockets   and   lamps 


engineer  and  electrician,  and  is  one  of  the  most 
complete  and  best  equipped  and  arranged  plants 
in  that  section  of  the  country. 


It  is  probable  that  telephonic  communication  will  shortly 
be  established  between  iiordeaux  and  I'aris,  i'Vance.  a  dis- 
tance of  358  miles,  as  it  is  expected  that  the  Chamber  of 
Commerce  and  Municipality  of  Uordeau.x  will  be  willing 
to  contribute  toward  advancing  the  requisite  funds  (about 
$13,000)  to  the  French  government,  which,  under  this  con- 
dition, has  consented  to  carry  out  the  work,  and  to  under- 
take the  management.  Telephonic  communication  has 
also  recently  been  established  between  liordeaux  and 
Paulllac,  the  port  of  Bordeaux,  a  distance  of  about  twenty- 
five  miles. 
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Electric  Light  Plant  in  the  Royal  Castle, 
Berlin. 

It  is  well  known  that  in  electric  lighting  on 
the  European  continent  the  German  capital  is 
in  the  foremost  rank,  yet  until  quite  recently 
the  Royal  Castle  has  been  illuminated  by  wax 
tapers,  which  were  fixed  in  richly  ornamented 
glass  chandeliers  and  brackets.  When  it  was 
determined  to  make  a  change  electricity  was  at 


will  be  readily  understood  that  the  presence  of 
smoke  near  the  Royal  Castle  would  not  be  toler- 
ated. It  was  accordingly  decided  to  overcome 
the  objection  by  using  a  "smoke  consumer"  and 
burning  hard  coal.  This  may  be  of  special  in- 
terest to  the  Chicago  smoke  inspector. 

In  the  new  power  plant  there  are  two  Cornwall 
boilers,  and  provision  has  been  made  for  a  third. 
One   steam   pump    and  two  injectors   feed  the 
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once   decided  upon   as  a  substitute.     Gas  was 


never  considered  seriously,  as  it  was  looked  upon, 
according  to  the  German  authorities,  as  of  too 
plebeian  a  character  to  be  introduced  in  the 
Royal  Castle.  The  considerations  which  led  to 
the  adoption  of  electricity  were  not  only  its 
superiority  as  an  illuminant  and  the  absence  of 
heat,  but  also  the  fact  that  it  would  not  endan- 
ger the  precious  pictures,  costly  furniture  and 
valuable  works  of  art  from  smoking.  More- 
over, the  danger  from  fire  where  there  was  so 
much  drapery  was  greatly  diminished  by  the  in- 
troduction of  the  electric  light.  It  was  also 
found  that  the  costly  lighting  fixtures  previously 
employed  could  be  utilized  without  changing  the 
general  appearance  and  effect.  The  many  ad- 
vantages of  electric  lighting  were  thoroughly 
tested  before  an  extensive  plant  was  installed. 
In  1882  incandescent  lights  were  placed  in  the 
"Weissen  Saal"  or  "White  Hall,"  which  is  the 
official  reception  room  for  royalty. 

Gradually  this  installation  was  extended  to 
the  lighting  of  the  picture  gallery,  hall  of  the 
knights  and  the  other  rooms  in  the  north 
wing  used  for  festivals  and  celebrations.  Again 
a  large  extension  was  made  when  the  rooms  of 
the  first  floor  of  the  south  wing  were  arranged 
as  the  winter  residence  of  Emperor  William. 

Up  to  this  time  wax  tapers  were  still  in  vogue, 
and  electric  lighting  was  only  considered  an 
auxiliary,  but  in  1889  incandescent  lighting  re- 
placed candles  in  the  "White  Hall"  entirely. 
The  number  of  chandeliers  in  this  room  was 
reduced  from  fifteen  to  three,  greatly  improving 
the  appearance  of  that  beautiful  hall  as  the 
exquisite  ceiling,  with  its  pictures  and  orna- 
ments, could  then  be  shown  to  advantage. 

The  plant  at  this  time  consisted  of  three 
Deutz  gas  motors  of  30  horse  power  each  and 
one  of  iC)  horse  power  and  four  Siemens  dyna- 
mos. The  first  difficulty  encountered  in  the  in- 
stallation of  a  larger  plant  was  in  securing  a 
suitable  place  for  the  engine  and  dynamo  room, 

This  was  finally  found  between  the  "castle 
apothecary  shop"  and  the  river  Spree,  near  the 
Kaiser  Wilhelm's  bridge.  Boiler  and  engine 
houses  are  so  located  that  they  are  almost  hid- 
den from  view;  the  chimney,  one  of  the  greatest 
objections  near  structures  of  architectural 
beauty,  was  built  as  an  ornamental   tower.     It 


device    automatically 


boilers,    and    a    safety 
reports  low  water. 

Next  to  the  boiler  house,  containing  one  en- 
gine of  50  horse  power  and  one  of  150  horse 
power,  foundations  for  two  additional  engines  of 
200  horse  power  each  are  ready.  The  engines 
are  of  the  horizontal  compound  condensingtype; 


brushes  being  in  contact  with  the  outer  arma- 
ture surface,  which  consist  of  copper  rods. 
Special  apparatus  permits  the  simultaneous  ad- 
justing of  all  brushes,  which  coincide  in  number 
with  the  magnet  poles.  The  large  dynamo  has 
six,  the  small  dynamo  four  poles.  Fig.  i  repre- 
sents the  large  dynamo  of  100,000  watts  capac- 
ity, coupled  direct  to  the  150  horse  power  engine, 

IJetween  the  two  dynamos  is  the  switch-board 
shown  in  Fig.  2.  It  is  arranged  for  four  dyna- 
mos of  a  total  capacity  of  330,000  watts  and  a 
battery  of  accumulators  of  860  ampere  hours' 
capacity. 

The  dynamos  are  connected  with  the  switch- 
board by  means  of  bare  copper  bars  fastened 
underneath  the  ceiling.  Next  to  the  dynamo 
room  is  a  small  repair  shop,  the  office  of  the 
superintendent  and  an  accumulator  room.  The 
latter  contains  68  Tudor  accumulators  with  a 
maximum  discharging  capacity  of  172  amperes. 

Twelve  iron  armored  lead  cables  lead  from 
the  switch-board  to  six  connecting  bases.  These 
six  bases  are  connected  with  each  other  by 
equalizing  bars,  from  which  the  feeders  start. 

The  principle  pervading  the  whole  instal- 
lation is  to  secure  absolute  safety  of  operation 
as  well  as  the  gratification  of  aesthetic  tastes. 
A  large  number  of  safety  fuses  ranging  from 
500  to  one  ampere  are  employed.  All  conductors 
are  concealed  in  wood  mouldings  laid  in 
specially  constructed  and  ventilated  channels 
inside  the  walls. 

The  lamps  are  all  in  chandeliers,  and  the 
larger  brackets  are  divided  in  two  circuits,  so 
that  one-third  or  two-thirds  of  the  total  number" 
of  lamps  may  be  lighted  by  means  of  switches 
located  near  the  doors. 

In  the  rooms  of  the  emperor  and  of  the  im- 
perial princes  there  are  557  lamps  of  from  10  to 
25  candle  power  each.  The  corridors  and  stair- 
cases contain  152  incandescent  lamps;  the 
porte-cocheres  nine  arc  lamps  of  six  amperes 
each;  the  guardhouse,  wine  cellar,  silver  room, 
etc.,  have  133  incandescent  lamps;  the  rooms  for 
festivities  1,960  incandescent  lamps,out  of  which 
1,005  ^""s  employed  in  the  "White  Hall"  alone. 

A  few  electric  motors  drive  fans  in  the  royal 
kitchen  and  the  buttery. 

Accumulators  alone  furnish  current  during 
the  day  and  after  midnight.  The  steam  plant 
is  in  operation  only  from  sunset  until  midnight. 


FIG.  2.      ELECTRIC  LIOHT  PLANT 

the  smaller  engine  makes  200,  the  larger  150 
revolutions  per  minute. 

Views  of  the  dynamo  room  are  shown  in  the 
accompanying  illustrations.  The  armatures  of 
the  dynamos  are  keyed  to  the  elongated  crank 
shafts  of  the  engines,  while  the  inner  pole  pieces 
are  fastened  to  the  bed  plates. 

The  armatures  rotate  around  the  inner  field. 
There   is    no    commutator    or    collector,    the 
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It  is  said  that  even  from  a  financial  point 
this  installation  is  a  success. 

The  projected  renovation  of  the  "White  Hall" 
will  necessitate  another  increase  of  the  electric 
installation.  Two  Siemens  dynamos  and 
another  accumulator  battery  of  800  ampere 
hours'  capacity  will  probably  be  installed.  The 
cuts  are  reproduced  from  EUkiiolcchiiisclicr 
Aiizeiger. 
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The  chief  event  of  interest  in  connection 
with  World's  Fair  electrical  matters  during  the 
week  was  Mr.  Edison's  outspoken  advocacy  of 
the  position  taken  by  the  Department  of  Elec- 
tricity and  the  general  attention  and  interest  ex- 
cited by  the  expression  of  his  views.  The  dis- 
tinguished Jerseyman  and  Prof.  Barrett  had 
several  conferences,  which  resulted  satisfac- 
torily to  both. 

During  one  of  the  early  conferences  of  the 
World's  Fair  officials  and  representatives  of  the 
electrical  industry  Chief  Burnham  inquired  if  Ed- 
ison would  prefer  a  united  exhibit  He  appeared 
to  be  under  the  impression  that  Mr.  Edison 
desired  to  place  portions  of  the  apparatus  in  other 
buildings.  This  opinion  was  evidently  shared 
by  the  World's  Fair  officials.  At  that  time  Mr. 
Edison  had  not  announced  his  plans,  and  none 
of  the  gentlemen  present  felt    -  - 

warranted  in  expressing  an 
opinion.  Now,  however, 
there  can  be  no  doubt  of 
Edison's  wishes.  He  has 
spoken  freely,  and  as  was 
expected,  he  earnestly  ad- 
vocated a  united  display  and 
larger  building  than  that 
which  the  construction  de- 
partment has  proposed  to 
devote  to  the  electrical  de- 
partment. He  has  coincided 
with  Chief  Barrett's  views, 
and  is  in  sympathy  with  the 
course  pursued  by  the  West- 
ern Electrician.  The 
construction  department  laid 
considerable  stress  on  what 
it  considered  a  division  in 
the  ranks  of  the  electrical 
fraternity.  It  should  now 
gracefully  acknowledge  its 
error  and  make  suitable 
reparation. 

To  a  representative  of  the 
Western  Electrician  Mr. 
Burnham,  chief  of  construc- 
tion, said  a  day  or  two  ago 
that  he  expected  that  the 
electrical  building  would  be 
under  contract  in  about  three 
weeks.  He  said  that,so  faras 
he  knew,  there  had  been  no 
change  in  the  arrangements 
for  furnishing  power.  When 
the  subject  of  Mr.  Edison's 
views  on  the  subject  was 
broached,  the  chief  of  con- 
struction manifested  a  de- 
cided lack  of  enthusiasm  and 
remarked  that  he  was  in 
ignorance  of  Mr.  Edison's 
opinion,  not  having  sought 
it  on  the  occasion  of  the  visit 
paid  the  construction  de- 
partment by  the  inventor.  In 
relation  to  the  matter  of 
dividing  the  exhibits  Mr. 
Burnham  said  that  he  was 
not  aware  of  any  change  in 
the  plans  since  the  confer- 
ence of  the  electrical  people 
and  the  board  of  control. 

r)irector-(ieneral  Davis  has  removed  the  of. 
fices  of  the  Department  of  Electricity  to  rooms 
506  and  508  Rand-McNally  building.  The  new 
quarters  are  on  the  same  floor  as  the  rooms  at 
present  occupied. 

Fred.  Sargent,  consulting  electrical  engineer 
of  the  construction  department,  has  been  in- 
structed to'prepare  specifications  and  estimates 
of  the  cost  of  lighting  the  harbor  at  Jack.son 
Bark  by  electricity. 

Chief  Barrett's  plan  for  lighting  the  building 
and  grounds,  briefly  outlined  in  the  Western 
Electrician  of  last  week,  has  greatly  interest- 
ed the  World's  Fair  officials.  Chief  Barrett 
thinks  that,  in  addition  to  the  other  advantages 
of  the  idea  of  having  the  illumination  furnished 
by  the  electrical  companies  making  exhibits,  a 
large  sum  of  money  could  be  saved  the  exposi- 
tion, as  the  exhibitors,  who  will  require  plants  on 
the  grounds  in  any  event,  could  afford  to  do  the 


work  cheaper  than  the  World's  Fair  authorities, 
who  would  have  to  erect  a  mammoth  plant  for 
six  months'  use,  running  their  chances  of  being 
able  to  dispose  of  the  machinery  at  the  end  of 
that  time.  Chief  Barrett  thinks  that  the  exhi- 
bitors should  be  asked  to  furnish  bids  for  light- 
ing a  certain  building  or  portion  of  the  grounds. 
After  the  offer  of  the  lowest  responsible  bidder 
had  been  accepted,  the  others  would  be  invited 
to  come  in  and  share  in  the  work  at  the  same 
price,  all  the  companies  receiving  contracts.  It 
is  believed  that  this  plan  would  be  acceptable  to 
the  exhibitors. 

The  Edison  General  Electric  company  is 
already  making  preparations  for  an  elaborate 
display,  and  unless  the  space  of  the  department 
is  curtailed  the  company  promises  to  eclipse  all 
former  Edison  displays.  A  special  department 
to  take  charge  of  this  work  is  now  organizing 
under   the    supervision   of    Luther  Stierenger. 
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This  department  will  begin  at  once  to  arrange 
for  a  display,  not  only  of  novelties  and  devices 
of  historical  interest,  but  also  for  a  complete 
line  of  apparatus  now  manufactured  by  the  Ed- 
ison company.  Mr.  Stierenger  has  had  much 
experience  in  this  line  of  work,  and  will  no 
doubt  acquit  himself  creditably.  The  display 
of  PJdison's  inventions  at  the  Paris  expo- 
sition was,  according  to  Mr.  Edison,  a  "big 
show,"  and  did  not  contain  commercial  appar- 
atus. While  the  Edison  exhibit  at  the  Colum- 
bian Exposition  will  be  more  elaborate  as  an 
historical  display,  it  will  have  the  advantage  of 
showing  the  present  condition  of  the  art  as  ap- 
plied commercially. 

Suggestions  of  more  or  less  pertinence  re- 
garding the  display  are  continually  coming  in. 
The  Chicago  Post  thinks  that  "a  feature  of  the 
electrical  exhibit  at  the  World's  Fair  should  be 
a  telephone   that   is   not  always 'busy.' "     The 


Post  is  asking  too  much.  By  1893  it  is  prob- 
able that  applications  for  conversation-time  on 
the  more  frequently  used  telephone  lines  will 
have  to  be  filed  several  days  in  advance. 

World's  Fair  officials  will  no  doubt  be  inter- 
ested in  the  following  observations  in  Whipple's 
Reports  for  May:  "The  Western  Electrician 
is  making  a  good  fight  against  the  contem- 
plated contracted  quarters  in  which  it  is  pro- 
posed to  place  the  electrical  exhibit  at  the 
World's  Fair.  Our  Chicago  contemporary  has 
all  of  the  argument  upon  its  side,  and  it  is  giv- 
ing to  the  public  a  great  many  of  the  facts;  but 
there  is  one  fact  that,  to  a  casual  observer, 
stands  forth  in  bold  relief,  and  which  the  West- 
ern Electrician  has  doubtless  omitted  to 
state  because  of  local  courtesy.  Away  from 
Chicago,  however,  it  is  justifiable  to  call  a  spade 
a  spade  in  relation  to  World's  Fair  matters, 
and  it  is  a  pertinent  fact  that  Chief  Burnham  of 
the  construction  department 
has  accepted  a  position  which 
he  is  utterly  unable  to  fill. 
He  first  of  all  conceived  the 
idea  that  the  words  'Colum- 
bian Exposition'  should  be 
erased  from  the  country's 
escutcheon  and  'Burnham's 
Fair'  substituted  therefor. 
His  next  mistake  (and  it  is  a 
very  serious  one)  is  that  he 
has  been  unable  to  accept 
the  advice  of  those  who  have 
other  interests  at  stake  than 
the  more  or  less  architectural 
beauty  that  the  buildings 
may  depict.  His,  idea  was 
and  is  that  the  superinten- 
dent of  the  electrical  depart- 
ment will  have  handed  over 
to  him  a  building  in  which 
all  of  the  exhibits  have  been 
installed  and  ready  for  opera- 
tion. The  idea  that  the  head 
of  the  electrical  department 
might  have  any  knowledge 
of  what  the  electrical  exhibi- 
tors require  has  never  got 
within  speaking  distance  of 
Mr.  Burnham.  If  this  regime 
continues,  it  will  be  a  picnic 
for  the  electrical  superinten- 
dent, but  a  disastrous  ven- 
ture for  the  exhibitors.  In 
the  parlance  of  the  small 
boy,  Mr.  Burnham  must 
come  off  the  perch  or  assume 
the  responsibility  for  a  suc- 
cessful electrical  fiasco." 

The    Canadian    Electrical 
News   in    its  issue   for  May 
says:     "There  is  much   dis- 
appointment   expressed    by 
representatives  of  the  elec- 
trical industries  of  the  Uni- 
ted  States   as  the    result  of 
the   recent    discovery     that 
the   dimensions   of  the  pro- 
posed   electrical    exhibition 
buildings  in  connection  with 
the  World's   Fair  are  inade- 
quate    for     their     purpose. 
Unless   the   chief   architect 
can  be   prevailed    upon    to 
change  the  plans  which  have  been  prepared,  the 
electrical    exhibits,  instead  of  being  centered  in 
one  building,  must  be  distributed  among  several. 
Such  a  distribution  would  be  most  unsatisfactory 
both  to  exhibitors  and  visitors.     It  is,  to  say  the 
least,  peculiar  that    Prof.  Barrett,  chief   of  the 
department  of  electricity  in  connection  with  the 
World's  Fair,  seems  not  to  have  been  consulted 
in  a  matter  of  such  importance." 

In  commenting  on  the  World's  Fair  the  Lon- 
don EUclrician  says:  "The  electrical  section 
of  the  World's  Columbian  Exposition  is  starting 
off  vigorously,  and  plans  on  a  considerable 
scale  are  being  drawn  up.  There  will  be  active 
rivalry  between  the  various  electrical  compa- 
nies for  prominent  places  at  the  exposition,  and 
it  will  take  no  ordinary  amount  of  skill  and  tact 
to  deal  with  their  demands  satisfactorily. 
Mr.  Barrett,  the  chief  of  the  electrical  section, 
however,  is  thoroughly  up  to  his  work." 
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Ries'  Electric  Riveting  Machines. 

The  latest  development  in  the  line  of  ma- 
chinery through  which  the  heating  power  of  the 
electric  current  may  be  utilized  is  represented 
in  the  accompanying  illustrations.  These  three 
electric  riveting  machines  were  designed  by 
Elias  E.  Ries  of  Baltimore,  Md.,  and  they  pos- 
sess a  number  of  interesting  features. 

The  general  principle  upon  which  the  riveters 
are  constructed  is  quite  simple,  being  practically 


free  end  of  the  rivet  is  shaped.  The  lower 
bracket  N  carries  an  anvil  which  has  a  broad 
flat  face  and  also  a  cavity  to  receive  the  head  of 
the  rivet.  The  flat  face  of  the  anvil  is  covered 
with  a  sheet  of  insulating  and  refractory  sub- 
stance such  as  mica.  The  anvil  is  raised  and 
lowered  by  a  hand  wheel  and  screw. 

The  operation  of  riveting  with  a  machine 
constructed  as  shown  in  Fig.  i  will  now  be  un- 
derstood.    A  rivet  is  placed   with  its  head,  or, 


FIG.  3.      RIES     ELECTRIC 

the  same  as  that  upon  which  the  electric  welder 
is  built;  in  other  words,  instead  of  the  current 
being  employed  to  raise  to  a  welding  heat 
abutting  ends  of  metal  pieces,  it  is  utilized  to 
heat  a  rivet  and  bring  it  to  a  softened  condition 
ready  for  forming. 

In  the  machine  shown  in  Fig.  i  there  is  a 
heavy  bar  of  copper  B  bent  to  a  circular  shape 
with  the  ends  turned  outward  and  parallel  so 
as  to  form  two  brackets  yl/ and  y\^,  one  above  the 
other.  These  brackets  support  an  anvil  and 
rivet-heading  die.  The  bar  thus  formed  and 
arranged  constitutes  the  secondary  of  a  trans- 
former, the  fine  wire  primary  of  which  is  placed, 
as  shown,  parallel  with  and  against  the  second- 
ary bar. 

The  primary  circuit  includes  a  current  regu- 
lator placed  so  as  to  be  within  reach  of  an  oper- 
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ator.  This  regulator  is  a  reaction  rheostat 
composed  of  a  series  of  resistance  coils,  a  series 
of  contact  plates,  to  which  the  terminals  of  the 
coils  are  connected,  a  soft  iron  core  within  the 
coils  and  a  switch  lever  arranged  to  make  con- 
tact with  the  plates.  An  iron  shell  composed 
of  two  similar  castings  incloses  the  circular  por- 
tion of  both  the  primary  and  secondary  of  the 
transformer.  The  heading  die  supported  by  the 
upper  bracket,  is  on  the  end  of  a  threaded 
bolt  which  passes  through  a  nut  in  the 
bracket  and  is  provided  with  a  hand  wheel 
as  represented.  The  lower  end  of  this 
die  has   in  its   face   a    cavity    in    which    the 
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if  there  be  no  head,  with  one  end  of  its  shank, 
in  the  cavity  in  the  face  of  the  anvil,  and  the 
shank  itself  passes  through  the  rivet-holes  in 
the  plates.  The  operator  manipulates  the  anvil 
hand  wheel  until  the  plates  are  clamped  against 
the  lower  ends  of  the  legs  The  heading- 
die  is  then  screwed  downward  until  in  contact 
with  the  upper  or  free  end  of  the  rivet-shank,  and 
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the  current  is  passed  through  the  rivet  to  bring 
it  to  the  desired  heat.  When  in  the  proper  con- 
dition the  heading  die  is  further  depressed  to  up- 
set the  softened  end  of  the  rivet,  and  form  ahead. 

As  a  means  for  cooling  the  heated  parts  of 
the  riveter,  Mr.  Ries  employs  an  air  jet,  which  is 
directed  against  the  lower  end  of  the  heading 
die,  or  he  uses  liquid  circulating  devices. 

The  machine  illustrated  in  Fig.  2  operates  on 
the  same  principle  as  that  of  the  first  described 
riveter.  In  this  last  machine,  though,  the  proc- 
ess of  heading  the  rivet  after  it  is  in  place  is 
carried  on  through  the  aid  of  steam  or  com- 
pressed air.  A  cylinder  and  piston  C  is  embodied, 
as  shown,  in  the  machine,  and  this  arrangement 
being  controlled  by  a  pedal,  enables  the  opera- 
tor to  apply  the  air  or  steam,  and  obtain  any 
desired  pressure. 

In  Fig.  3  is  represented  a  type  of  riveter  de- 
signed especially  for  large  work. 


Telephone  Litigation. 

Judge  Blodgett  of  Chicago  has  entered  a 
decree  against  Arthur  V .  Arnold  enjoining  him 
from  selling  telephone  receivers.  Arnold,  it 
was  claimed,  made  the  receivers  in  a  place  on 
West  Madison  street,  and  made  a  large  amount 
of  money.  The  complaint  was  made  by  the 
American  Bell  Telephone  company,  and  the  de- 
fendant made  no  answer  to  the  company's  bill 
for  an  injunction,  but  when  the  case  came  to  be 
heard  Arnold  claimed  that,  although  he  did  sell 
the  receivers,  he  sent  them  out  uncompleted, 
and  the  persons  who  bought  them  put  the  parts 
together,  and  tliat  if  any  one  was  infringing  it 
was  the  people  who  bought  them. 


Whittingham's  Thermal  Cut-out. 

Among  the  numerous  and  ingenious  devices 
brought  out  by  Geo.  H.  Whittingham  of  Balti- 
more, Md.,  is  the  little  fixture  illustrated  by  the 
cuts.  In  designing  this  cut-out  Mr.  Whitting- 
ham's object  was  to  cheapen  construction  by 
simplifying  the  structure,  as  well  as  to  make  a 
cut-out  device  in  which,  when  the  fuse  has  been 
burned,  it  can  be  quickly  replaced  without 
the  use  of  any  instrument,  not  even  a  screw 
driver. 

In  the  illustration  two  fuse  devices  in  the  two 
positions  are  shown.  One  of  these  cut-outs  is 
represented  with  the  fuse  in  the  circuit  and  the 
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Other  with  the  fuse-holder  at  right  angles  to  its 
former  position. 

The  base  of  the  cut-out  is  made  of  porcelain, 
and  in  its  center  is  a  circular  socket  of  slight 
depth,  in  which  the  fuse-holder  proper  rests 
and  revolves.  The  fuse-holder  is  a  cup  of  por- 
celain, provided  with  a  handle  on  the  top.  The 
cup  is  shaped  so  that  its  ends  are  convex,  and 
the  sides  concave.  The  long  diameter  of  the 
cup  is  a  little  less  than  the  diameter  of  the 
socket,  so  when  the  cup  is  in  the  socket  it  can 
just  turn  snugly  in  its  place.  The  cup  is  held, 
as  shown,  between  two  contact  brushes.  The 
operation  of  the  device  is  evident.  When  the 
cup  is  turned  so  as  to  place  the  longer  diameter 
of  the  cup  between  the  extremities  of  the 
brushes,  they  will  fall  into  the  notches  N  N 
and  upon  the  ends  of  the  fuse  F,  thus  estab- 
lishing a  circuit  between  the  brushes.  If  now 
the  fuse  is  burned  by  an  excessive  current,  a 
quarter  turn  of  the  cup  from  the  position  shown 
on  the  left  in  the  cut  to  the  position  shown  on 
the  right  will  release  the  cup  from  the  hold  of 
the  brushes.     It   may  now  be  taken   from  its 
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socket  and  a  fresh  piece  of  fuse  inserted  in 
the  slot,  the  ends  being  bent,  as  already  de- 
scribed, in  opposite  directions,  into  the  notches. 


It  is  reported  that  a  direct  cable  line  between  England 
and  Germany  will  soon  be  laid.  At  present  the  telegraphic 
relations  between  the  two  countries  are  sustained  by  cables 
laid  down  on  the  French,  Helgian  and  Dutch  coasts.  The 
new  cable  now  under  consideration  will  therefore  form  a 
fourth  telegr.iphic  line  across  the  E^nglish  channel  and  the 
adjacent  portion  of  the  North  Sea. 
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The  Pittsburg  Telephone  Exchange. 

The  quarters  of  the  Pittsburg  Telephone 
company,  which  are  now  situated  on  the  sixth 
floor  of  the  First  National  Bank  building,  have 
long  been  too  cramped  for  the'  accommodation 
of  the  large  amount  of  business  done  by  that 
corporation,  and  the  company  some  time  ago 
decided  to  erect  a  building  more  suitable  for  the 
growth  and  the  demands  of  the  work. 

It  was  not,  however,  until  last  year  that  the 
company  was  enabled  to  secure  a  suitable  loca- 
tion, as  the  site  must  necessarily  be  commodious 
and  central  at  the  same  time.  This  location 
was  at  last  found  on  the  corner  of  Seventh  ave- 
nue and  Cherry  alley,  formerly  occupied  by  the 
First  Evangelical  Lutheran  church. 

The  building,  which  is  now  nearly  completed, 
and  a  cut  of  which  is  shown  herewith,  is  of 
brick,  with  Portland  brown  stone  for  the 
story  and  trimmings.  The  structure  will 
sent,  when  finished,  a 
very  attractive  appear- 
ance, and  it  will  certain- 
ly constitute  an  archi- 
tectural ornament  in  its 
immediate  neighbor- 
hood. The  building  will 
be  equipped  with  the 
most  complete  electrical 
appliances  for  telephone 
work  known  up  to  date. 
Henry  Metzger,  the  gen- 
eral manager  of  the 
company,  has  stated 
that  every  appliance  that 
is  known  to  insure  su- 
perior service  will  be 
used.  The  metallic  sys- 
tem will  be  introduced 
at  the  same  time,  which 
will  greatly  improve  the 
service,  about  which 
there  has  been  much  ad- 
verse criticism.  The 
defects  of  the  present 
service  are  attributed  to 
the  use  of  single  wires, 
not  from  any  careless- 
ness or  indisposition  of 
the  company  to  give  the 
very  best  service.  The 
company  has  found  it 
necessary  to  erect  this 
building  in  order  that 
the  needed  expansion  ?^ 
might  be  made,  and  is 
pushing  the  work  with 
all  possible  speed.  It  is 
expected  that  the  entire 
apparatus  of  the  com- 
pany will  be  installed  in 
the  new  building  next 
fall. 


Electricity  in  Mining, 

By  Stephen  B.irton. 

There  are  many  small  mines,  and  large  ones, 
too,  for  that  matter  in  California  which  have 
been  abandoned  for  many  years,  because  of  the 
cost  of  fuel,  transportation  of  ores,  etc.  From 
the  door  of  my  house  I  can  see,  with  a  field 
glass,  the  abandoned  works  of  the  once  famous 
Harley  mine.  Mining  journals  abounded  with 
illustrations  of  the  manner  in  which  rugged 
nature  had  been  overcome,  and  auriferous  ores 
handed  down  from  crag  to  crag  by  means  of  a 
cable  tramway  two  miles  long.  The  tramway 
took  the  ore  from  an  altitude  of  3,000  feet  above 
Kern  river,  and  landed  it  on  the  banks  of  one  of 
the  noblest  mill  streams  in  California,  to  be  re- 
duced by  steam  power.  To  keep  a  costly  plant 
employed,  thousands  of  tons  of  gray  granite 
were  shipped  down  the   mountain  and  crushed 


Novel  Use  of  Electric 
Light. 

Readers  of  the  West- 
ern Electrician  will 
remember  the  publica- 
tion of  an  article  in  the 
issue  of  December  20th 
in  which  was  described 

and  illustrated  a  means  resorted  toby  Bavarians 
to  destroy  forest  bugs  in  the  park  at  Munich. 
In  this  device  the  electric  light  was  used  to  at- 
tract the  insects  to  the  machine,  in  which  they 
were  destroyed.  Another  interesting  instance 
is  reported,  where  the  electric  light  is  known 
to  attract  worms  out  of  the  earth. 

In  New  Haven,  Conn.,  accordingto  the  Reg- 
ister csl  that  city,  the  electric  light  attracts  the 
squirming  creatures, which  are  then  collected  by 
boys,  who  sell  them  to  fishermen  for  bait.  The 
paper  alluded  to  says  that  groups  of  boys  can 
be  noticed  at  work  in  the  night  under  the  elec- 
tric lights.  The  boys  are  equipped  with  small 
tin  cans.  It  is  supposed  that  the  electric  light 
is  the  attriction.  The  worms  come  to  the  sur- 
face to  see  what  all  the  brilliant  illumination 
means.  Evidently  the  glare  pleases  them  or 
has  a  soothing  effect  of  some  kind,  for  they  bask 
in  the  dazzling  rays  and  seem  to  have  little 
anxiety  to  return  to  their  earthy  habita- 
tions. 


yet  reduce  the  ores  directly  on  the  dumps.  In- 
telligent mining  will  no  longer  deem  it  neces- 
sary to  transport  thousands  of  tons  of  ore  down 
a  steep  mountain  side  for  no  other  conceivable 
purpose  than  to  get  gold  bullion  nearer  market. 
In  another  way  is  the  new  era  of  gold  mining 
awaiting  the  advance  of  electric  appliances. 
Several  streams  in  California  have  not  yielded 
placer  gold.  I  may  mention  the  South  Yuba 
below  Meadow  Lake  for  twenty  miles,  or  to 
where  it  crosses  the  Blue  Gravel  channel,  the 
Kaweah  and  the  North  fork  of  Kern  river,  above 
Kernville.  On  all  these  streams  rock  paying 
almost  fabulously  rich  in  gold  has  been  found, 
but  the  gold  was,  in  all  cases,  in  a  refractory 
combination  with  other  metals  and  earths  to 
such  an  extent  as  to  defy  the  skill  of  the  metal- 
lurgist. Electricity  will  yet  be  employed  as  a 
reagent  in  dissolving  this  union,  and  then,  per- 
haps, the  richest  auriferous  formations  of  'Cali- 
fornia will  contribute 
=j-^^^^_^^^_  their   wealth   to   enrich 

'      ^^^=.-^  the   commerce    of    the 

woild. 


THE   PITTSBURG   TELEPHONE  EXCHANGE. 

with  the  vein  matter.  In  a  few  years  the  richer 
ore  bodies  were  so  far  worked  out  that  it  was 
no  longer  possible  to  maintain  a  number  of  high 
salaried  officers,  equal  to  the  number  of  labor- 
ers employed,  and  the  property  was  abandoned; 
,$500  worth  of  iron  pipe  would  convey  water  to 
this  mine  from  a  mountain  stream  sufficient  for 
amalgamation  and  other  purposes.  A  small 
cable  would  suffice  to  transfer  to  the  same  point 
adequate  electric  power,  which  would  be  gener- 
ated by  a  wheel  now  standing  idle  on  Kern 
river,  owned  by  another  company,  and  this 
mine  could  again  be  made  to  yield  up  its  hidden 
treasures  with  but  comparatively  little  expense. 
This  is  but  an  epitome  of  what  may  be  seen 
almost  anywhere  in  the  mining  region  of  Cali- 
fornia. Small  mines,  in  inaccessible  places,  are 
abandoned  because  of  lack  of  means  of  trans- 
portation or  adequate  means  of  reducing  the 
ore.  Small  springs  with  a  fall  of  500  or  j,ooo  feet 
will,  in  the  future,  be  employed  to  generate 
electricity,  and  a  system   of  cheap   plants  will 


Edison    Interests    in 
Chicago. 

As  the  result  of  ne- 
gotiations that  had  been 
pending  for  some  time 
the  six-story  building  at 
173  and  175  Adams 
street,  Chicago, has  been 
leased  by  the  Edison 
General  Electric  com- 
pany for  the  offices  of  the 
central  district,  which 
embraces  thirteen  states. 
The  papers  were  signed 
last  week,  during  the  re- 
cent visit  of  Thomas  A. 
Edisun  to  Chicago,  and 
the  company  will  move 
into  its  new  quarters  as 
soon  as  the  building  can 
be  made  ready.  The 
structure  has  a  front- 
age of  50  feet  on  Aciams 
street  and  is  175  feet 
deep.  When  fitted  up 
for  its  new  use  the  build- 
ing will  contain,  beside 
the  offices  and  store- 
rooms, a  show-room  and 
a  department  for  the 
display  and  sale  of  elec- 
trical supplies  manufac- 
tured by  the  Edison 
company.  Considerable 
space  will  be  given  up  to 
the  decorative  bronze 
work  made  by  the  com- 
pany. The  building  has 
been  leased  for  eleven 
years. 

It  is  probable  that  the 
offices  of  the  Chicago 
Edison  company  will  al- 
so be  removed  to  the 
newly  leased  building, 
thus  consolidating  the 
Edison  interests  in  Chi- 
cago under  one  roof.  This  removal  is  in  line 
with  the  contemplated  enlargement  of  the  Edi- 
son lighting  plant  in  Chicago.  The  details  of  this 
scheme  do  not  appear  to  have  been  definitely 
settled  as  yet,  but  the  plan  contemplates  a  sys- 
tem of  exceptional  magnitude  and  the  establish- 
ment of  several  stations  by  which  illumination 
can  be  furnished  to  all  parts  of  Chicago  and  the 
suburban  districts  as  well.  The  two  existing 
stations  will,  of  course,  form  a  portion  of  the 
enlarged  system.  It  was  this  plan  that  occupied 
the  greater  portion  of  Mr.  Edison's  attention 
while  he  was  in  Chicago. 


It  is  said  that  many  of  the  wealthy  residents  of  the  City 
of  Mexico  have  electric  light  attachments  on  their  car- 
riages. Current  is  supplied  by  a  secondary  battery, placed 
under  the  driver's  seat.  From  the  battery  wires  e.\tend  to 
the  two  side  lamps,  to  a  small  cluster  in  the  top  of  the 
carriage  inside  and  along  the  backs  of  the  horses  over 
their  necks  ,to  a  small  lamp  on  their  foreheads,  between 
the  eyes.  If  one  likes  he  can  have  lamps  of  different  col- 
ors distributed  all  over  his  carriage  and  horses. 
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There  seems  to  be  little  doubt  that  the 
management  of  the  World's  Columbian  E.xposi- 
tion  is  determined  to  persist  in  its  error,  en- 
tirely disregarding  the  protest  of  the  electrical 
fraternity  with  reference  to  the  size  of  the  elec- 
trical building  at  the  World's  Fair.  At  a  meet- 
ing of  the  grounds  and  buildings  committee  of 
the  local  directors  last  Monday  Chief  Burnham 
was  authorized  to  advertise  for  bids  for  the  con- 
struction of  the  electrical  building.  This  action 
is  in  line  with  the  decision  of  the  Board  of  Con- 
trol that  the  plans  for  the  building  could  not  be 
changed.  It  simply  means  that  a  building 
will  be  e.-ected  that  is  insufficient  to  meet  the 
requirements  of  the  Department  of  Electricity. 


And  this  after  the  fact  has  been  repeatedly 
called  to  the  attention  of  the  Construction  De- 
partment and  the  higher  authorities  of  the  expo- 
sition. At  any  rate,  the  responsibility  has  been 
placed  where  it  belongs,  and  should  the  elec- 
trical display  prove  a  failure,  comparatively 
speaking,  the  people  will  know  where  the  blame 
rests. 

No  action  has  as  yet  been  taken  by  the  com- 
mittee in  reference  to  the  resolution  of  the  board 
of  control  indorsing  General  Davis'  plea  for  a 
power  house  adjacent  to.the  building. 

It  is  worthy  of  notice  that  the  insinuations  of 
the  opponents  of  the  electrical  interests,  that 
Mr.  Edison  did  not  advocate  a  united  exhibit, 
were  promptly  met  by  that  gentleman  on  his 
arrival  in  Chicago.  He  approved  everything 
that  Chief  Barrett  had  recommended,  and  in- 
dorsed the  action  of  the  local  representatives  of 
the  electrical  interests.  Furthermore,  he  warned 
the  officials  of  the  fair  that  in  denying  the 
electrical  department  the  space  it  desired,  they 
were  throwing  away  the  greatest  opportunity 
thus  far  offeied  them  of  making  the  exposition 
unapproachable  as  a  demonstration  of  the  ad- 
vancement that  has  been  made  in  the  present 
generation. 

If  other  evidence  is  needed  to  show  the 
unaminity  of  the  electrical  fraternity  on  this 
subject,  reference  to  quotations  from  electrical 
papers  in  another  column,  as  well  as  those  pre- 
sented in  previous  numbers,  will  convince  any 
unprejudiced  mind  of  the  desirability  of  the 
change. 

The  electrical  people  have  not  yet  given  up 
hope.  They  will  continue  to  keep  their  griev- 
ances before  the  public,  and  when  it  shall  be 
proven  beyond  all  doubt  that  the  proposed 
building  is  inadequate,  they  cannot  be  held 
responsible. 

In  this  issue  is  described  another  application 
of  the  heating  effect  of  the  electric  current. 
Closely  related  to  the  welder,  the  electric  riveter 
will  undoubtedly  find  an  extended  field  of  use- 
fulness. With  the  welder  in  the  smith  shop 
and  the  electric  riveter  in  the  boiler  shop,  there 
would  be  a  marked  abatement  of  the  two  great 
nuisances,  smoke  and  noise.  Cost  of  operation 
would  seem  to  be  the  only  drawback,  and  if  the 
exploiters  of  the  electric  riveting  process  can 
demonstrate  a  cheapness  approaching  that  of 
old  time  methods,  a  rapid  introduction  will  be 
assured. 


Considerable  attention  is  being  devoted  to 
municipal  lighting  at  the  present  time.  The 
favorite  battle  ground  is  New  England,  and 
Boston  and  Providence  are  the  points  at  which 
the  advocates  of  the  new  order  of  things  are 
most  powerful.  In  the  latter  city  the  Advance 
club  applauded  the  socialistic  principles  advo- 
cated by  its  president,  D.  M.  Thcmpson,  and 
approved  his  suggestions.  Mr.  Thompson  be- 
lieves that  the  people  should  turn  over  to  the 
politicians  the  great  public  works,  placing  at 
their  disposal  a  small  army  of  employees  de- 
pendent entirely  upon  the  favor  of  the  rulers  of 
the  party  in  power. 

Practical  men,  however,  will  see  at  a  glance 
that  such  a  system  would  entail  almost  endless 
corruption.  The  employees  of  the  government 
would  develop  into  an  active  political  body 
seeking  to  perpetuate  the  administration  under 
which  they  secured  employment.  Theorists 
maintain  that  this  could  only  be  done  by  giving 
the  people  an  admirable  administration,  but  in 
this  again  practical  men  will  differ  with  them. 
It  is  the  aim  of  every  political  party  to  secure 
control  of  the  administration  and  dispense  pub- 
lic patronage,  thereby  gaining  strength  and  con- 
trolling the  services  of  that  element  of  the  pop- 
ulation known  as  political  workers.  Under  the 
present  form  of  government  this  class  is  found 
to  prove  a  powerful  factor.  Its  presence  may 
be  an  evil,  but  the  theorists  who  seek   an  ideal 


system  of  representative  government  cannot 
hope  to  raise  the  standard  of  American  politics 
by  placing  additional  power  in  the  hands  of 
these  men.  It  is  true  that  many  public  enter- 
prises holding  valuable  franchises  have  abused 
the  privileges  granted  them,  but  there  are  other 
means  of  correcting  these  abuses  than  that  ad- 
vocated by  the  New  England  theorists. 

The  attitude  of  the  leaders  of  this  "reform 
movement,"  so-called,  is  open  to  criticism. 
Many  of  them  are  identified  with  enterprises 
hostile  to  those  which  they  seek  to  place  under 
governmental  control.  On  the  other  hand  there 
are  many  honest  advocates  of  the  theory  who 
permit  themselves  to  be  led  by  designing  men. 
They  should  realize,  however,  that  in  attacking 
these  great  public  enterprises  which  have  done 
so  much  toward  ameliorating  the  condition  of 
their  fellow  men,  they  are  threatening  the  pros- 
perity of  the  country.  The  wholesale  enact- 
ment of  laws  similar  to  those  introduced  in 
many  state  legislatures  during  the  last  few  years 
can  have  but  one  result.  It  will  discourage  in- 
vention, drive  capital  from  the  country,  and  the 
progressive  era  which  has  been  the  pride  of 
every  American  will  end.  It  will  then  be  too 
late  for  the  idealists  to  undo  their  work.  They 
will  have  had  an  opportunity  of  testing  their  pet 
theories  to  their  hearts'  content. 


It  is  a  significant  fact  that,  whatever  differ- 
ences of  opinion  have  arisen  as  to  the  best  man- 
ner of  lighting  the  buildings  and  grounds  of  the 
World's  Columbian  Exposition,  no  one  has  ever 
doubted  that  electricity  should  be  used  to  fur- 
nish the  illumination  required.  In  the  words  of 
an  official  circular  from  the  Department  of  Pub- 
licity, "Gas  is  to  be  used  as  little  as  possible, 
and  only  when  demanded  for  set  purposes  of 
manufacture,  or  very  late  lighting."  Hereto- 
fore the  gas  people  appear  to  have  accepted  the 
situation  philosophically,  but  the  last  number  of 
Progressive  Age  contains  an  article  entitled 
"Gas  at  the  World's  Fair,"  in  which  this  pas- 
sage occurs: 

"It  is  evident  that  an  attempt  is  being  made 
by  interested  people  to  discredit  gas  as  an  illum- 
inant,  and  force  into  undue  prominence  the 
claims  of  electricity.  The  electricians  are  deter- 
mined to  make  capital  out  of  the  fair,  and  that 
at  the  expense  of  the  gas  industry.  Gas  will 
not  be  given  any  prominence  by  the  manage- 
ment. *  *  *  *  jt  ^yjii  not  be  enough  to 
appoint  a  committee  to  look  after  the  interests 
of  exhibitors.  More  is  demanded.  There  must 
be  a  building,  or  part  of  a  building,  set  apart  for 
the  use  of  exhibitors  of  appliances,  illuminated 
and  heated  with  gas.  If  the  gas  association  does 
not  devise  some  method  of  showing  the  superi- 
ority of  their  product  to  electricity  for  general 
illumination,  its  applicability  to  the  economical 
generation  of  power,  cooking  of  food,  etc.,  the 
impression  that  has  apparently  been  made  upon 
the  World's  Fair  management,  that  gas  is  the 
light  of  the  immediate  past,  and  electricity  the 
only  illuminant  suitable  to  the  present  and 
future,  will  surely  spread  to  tens  of  thousands 
of  visitors,  with  a  consequent  loss  in  gas  con- 
sumption and  depreciation  in  gas  securities." 

In  relation  to  the  statement  that  the  electrical 
people  are  attempting  to  discredit  gas  at  the 
World's  Fair  with  the  object  of  booming  their 
own  product,  we  can  assure  Progresshe  Age 
that  it  is  entirely  mistaken.  The  exposition 
authorities  themselves,  without  any  outside  in- 
fluence whatever,  have  never  considered  any 
means  of  lighting  other  than  electricity.  The 
electrical  interests  have  not  the  slightest  wish 
to  hinder  in  any  way  an  exhibit  of  gas  heating 
and  illuminating  appliances.  But  our  friends, 
the  gas  manufacturers,  should  meet  the  inevita- 
ble gracefully  and  not  attempt  the  bootless  task 
of  blocking  the  wheels  of  human  progress.  The 
day  for  presenting  arguments  showing  the  supe- 
riority of  electric  lighting  has  gone  by,  and  the 
fact  now  goes  without  saying.  If  tlie  gas  people 
are  equal  to  the  task  of  devising  any  "method 
of  showing  the  superiority  of  their  product," 
they  are  very  welcome  to  do  so.  So  far  as  the 
electrical  fraternity  is  concerned,  nothing  will 
please  it  better  than  a  fair  and  honest  compari- 
son. Extravagance  of  assertion  and  unfair  ac- 
cusation will  only  be  found  on  the  side  of  the 
defenders  of  the  gas  jet. 
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The  Haselwander  Dynamo  and  Motor. 

The  accompanying  illustrations  show  the 
Haselwander  alternating  dynamo  and  motor, 
which  was  exhibited  and  tested  by  the  Elektro- 
technische  Gesellschaft  at  Frankfort-on-the- 
Main.  In  this  machine  the  armature  is  stationary 
and  constitutes  the  outer  part  of  the  machine. 
The  field  magnets,  built  in  the  form  of  a  cross 
mounted  on  a  shaft,  rotate  inside  the  ring-shaped 
armature.  The  core  of  the  armature  is  made 
of  laminated  sheet  iron  rings  of  1 6  inches  outside 
diameter  by  1^3  inch  radial  depth  and  a  total 
width  of  7  inches.     The  windings  of  the  arma- 


THE  HASELWANDER  DYNAMO  AND  MOTOR. 

tare  consi  t  of  12  sections,  each  having  52 
turns  of  No.  17  B.  W.  G.  copper  wire.  The  ends 
of  the  sections  are  joined  with  brass  contact 
blocks,  placed  on  a  wooden  ring,  which  covers 
the  side  of  the  armature.  By  this  arrangement 
the  sections  of  the  armature  can  be  coupled  in 
series  or  multiple  series,  according  to  the  elec- 
tro motive  force  desired.  The  field  magnet 
cores  are  made  of  cast  iron  and  each  of  them  is 
wound  with  24  layers  of  wire  of  28  turns  each 
of  No.  19  B.  W.  G.  The  total  weight  of  the 
machine  is  606  pounds  and  its  output  at  960 
revolutions,  in  accordance  with  the  coupling  of 
the  armature  sections,  is  respectively  50  volts 
by  48  amperes,  100  volts  by  24  amperes  or  200 
volts  by  12  amperes. 

By  the  application  of  a  commutator  on  the 
end  of  the  shaft,  as  shown  in  the  cut,  the  ma- 
chine can  be  utilized  as  a  self  exciting  contin- 
uous current  dynamo. 

The  Haselwander  dynamo  and  motor  is 
handled  by  W.  Lahraeyer  &  Co.,  Frankfort-on- 
the-Main,  fiermany.  The  illustrations  are  re- 
produced from  F.lsklroteclunscher  Anzeiger. 


Ingenious  Arc  Lamp    Mechanism. 

An   impracticable    but   most  ingenious  feed 
mechanism  for   an  arc  lamp  is  represented  dia- 


INGE.MOUa   /»KC   LAMl'   MECEIAMSM. 

grammatically  in  the  accompanying  cut.  A 
glance  at  the  figure  will  enable  the  reader  to 
understand  the  operation  of  the  device.  The 
carbons  employed  are  curved  and  are  normally 
balanced  in  the  relative  positions  shown.  As 
the  tips  of  the  carbons  burn  away  the  equi- 
librium of  each  pencil's  hanger  becomes  dis- 
turbed, that  i.s,  each  balanced  member  becomes 
heavier,  relatively  speaking,  at  its  outer  end, 
and  as  a  consequence  there  is  an  upward  feed- 
ing of  the  curved  carbons. 


Columbia  Tower  and   Water   Palace   at 
the  World's   Fair. 

The  Columbia  tower  and  water  palace  at  the 
World's  Columbian  Exposition  are  now  as- 
sured, it  is  announced. 

The  water  palace  has  been  declared  by  the 
directors  to  be  a  thing  of  unusual  beauty.  It 
is  to  cost  §600,000,  and  be  located  on  an  island 
in   the  improved  portion  of  the  park. 

The  Columbian  tower  will  cost  $3,000,000 
and  be  100  feet  higher  than  the  Eiffel  tower. 
The  soundings  taken  for  the  foundations  in 
the  Midway  plaisance  show  that  at  a  depth  of 
seventeen  feet  a  stratum  of  clay  .fifty  feet  thick 
-is  reached.  On  this  the  foundations  for  the 
sky-scraping  structure  will  be  built.  Both  of 
these  structures  will  afford  excellent  oppor- 
tunities for  displaying  electric  lighting  effects. 


Automatic  Hook  for  Portable  Incan- 
descent Lamps. 

The  little  device  illustrated  herewith,  although 
somewhat  crude  as  far  as  the  mechanical 
arrangement  is  concerned,  might  be  so  modi- 
fied as  to  become  a  useful  fixture.  The  hook 
was  designed  for  the  purpose  of  holding  a  por- 
table incandescent  lamp.  The  connections  are 
such  that  while  the  lamp  is  on  the  hook  an  open 
circuit  will  be  maintained.  AVhen,  however,  the 
lamp  is  removed  the  switch,  in  connection  with 


AUTOMATIC   HOOK   FOR   INCANDESCE.NT   LAMPS. 

the  hook,  automatically  closes  the  circuit,  and 
thus  lights  the  lamp.  This  lampholder  is  the 
invention  of  W.  W.  Savage  of  Toronto,  Ont. 


Installing  an  Electric  Plant  in  Guatemala. 

An  electric  light  station  in  (Juezaltenango, 
Guatemala,  was  described  in  the  Western 
Electrician  of  May  2d.  The  station  is  equipped 
with  the  Ball  system.  Harry  I.  Skilton,  of 
Skilton  eV-  Sons,  New  York,  who  control  the 
Spanish-American  territory  for  the  Ball  com- 
pany, related  some  interesting  experiences  in 
connection  with  the  installation  of  this  plant. 

The  chief  difliculties  under  which  manufact- 
uring companies  labor  is  in  securing  transport- 
ation for  their  products  in  that  country.  The 
idea  of  carrying  a  dynamo,  engine  or  other 
heavy  machinery  through  such  a  country,  is 
simply  out  of  the  question.  Railroading  is  un- 
known in  these  wild  mountain  districts  and  it  is 
equally  impracticable  to  penetrate  this  country 
with  large  vehicles.  This,  no  doubt,  has 
greatly  impeded  the  progress  of  the  country  and 
has  proved  an  obstacle  to  the  development  of 
its  natural  resources. 

In  the  instance  under  consideration  the  Ball 
company  overcame  the  difficulty  by  employing 
pack  mules  to  carry  the  apparatus  through  the 
mountains.  After  the  machines  for  the  generat- 
ing plant  were  manufactured  and  tested  in  the 
company's  factory  they  were  taken  apart  and 
shipped  to  Guatemala.  Before  they  reached 
their  final  destination  it  was  necessary  to  carry 
them  300  miles  through  the  mountains.  It  was 
here  the  pack  mules  were  utilized.  When  they 
were  finally  delivered  at  their  destination  the 
machines  were  once  more  set  up.  They  have 
been  operated  ever  since  with  satisfaction.     The 


success  that  attended  this  difficult  undertaking 
led  many  interested  mine  owners  in  Spanish- 
American  countries  to  investigate  the  subject, 
and  it  is  probfible  the  experience  thus  secured 
will  prove  valuable.  Preparations  are  being 
made  to  equip  several  large  mines  with  electrical 
machinery  throughout.  There  is  an  abundance 
of  water  power  supplied  from  mountain  streams, 
but  heretofore  it  has  been  impossible  to  utilize 
it,  and  it  has  been  allowed  to  run  to  waste.  The 
introduction  of  electrical  machinery  will  enable 
the  owners  of  this  property  to  develop  their 
natural  resources.  This  will  open  a  wide  field 
for   the  electrical  engine,  and  will  no  doubt  re- 
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suit  in  the  rapid  development  of  this  interesting 
country. 

Gutmann's  Alternating  Motor. 

This  motor  was  constructed  to  drive  small 
machinery  like  ventilators,  sewing  machines, 
etc.  It  is  self-starting,  and  its  speed  is  inde- 
pendent of  the  number  of  alternations  of  the 
current. 

The  principle  of  construction  is  based  on  the 
short  circuiting  of  a  certain  number  of  armature 
coils  and  thus  generating  induced  currents;  these 
latter  create  poles,  which  are  alternately  at- 
tracted and  repelled  by  the  magnetism  of  the 
field,  and  thus  cause  a  rotation  of  the  armature. 

The  subdivisions  of  the  armature  winding  are 
connected  to  a  collector  on  which  rest  a  number 
of  brushes,  each  pair  in  diametrically  opposite 
positions.  The  number  of  subdivisions  of  the 
armature  is  so  determined  that  the  short  circuit- 
ing brushes  always  cut  in  or  out  some  of  the 
divisions,  and  still  no  sparking  occurs. 

The  field  magnet  cores  are  built  up  of  soft 
iron  sheets  insulated  from  each  other.     In  order 


GUTMANN'S  ALTERNATING  MOTOR. 

to  facilitate  the  winding  each  of  these  iron 
laminn.-  is  cut  in  two  parts  by  a  horizontal 
division  line. 

In  this  manner  the  field  coils  may  be  wound 
first,  and  then  the  two  parts  of  the  core  may  be 
inserted  respectively  from  above  and  below. 
The  whole  arrangement  is  then  held  together 
by  two  bronze  spiders,  whose  centers  contain 
bearings  for  the  armature  shaft.  The  cuts  are 
reproduced  from  Jilcklrotd'liiiischcr  Anzcigi'r. 
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The  Book  Table. 

The  Elements  of  Dynamic  Electricity  and  Mag- 
netism. By  Philip  Atkinson,  A.  M.,  Ph.  D.  New  York. 
D.  Van  Nostrand  company,  1891,  5x8  inches,  405  pages. 
Price,  $2.00. 

The  book  is  intended  for  "learners  rather 
than  for  the  learned,"  according  to  the  author. 
In  a  work  intended  for  this  class  of  readers  it  is 
not  too  much  to  demand  accuracy,  yet  there  are 
many  grave  errors  in  the  book  which  cannot  but 
mislead  the  learner.  This  is  especially  true  of 
the  chapters  on  "Dynamo  and  Motor,"  "Relation 
of  Electricity  to  Heat"  and  "Relation  of  Elec- 
tricity to  Light."  A  few  references  will  illus- 
trate the  general  tone  of  the  work: 

The  true  ohm  according  to   latest  researches 

is  represented  by  a  column  of    mercury  106.3 

centimeters  high,  not  106,  as  stated  on  page  6. 

Again,   on  page  32,   the  word  "intensity"  is 

used  instead  of  "tension"  or  "pressure." 

Simple  algebraic  formul;e  can  be  understood 
by  anybody  who  has  had  a  common  school  edu- 
cation, and  students  and  learners,  or  in  fact  any- 
body who  wants  to  "read  up"  on  electrical  mat- 
ters, cannot  do  without  them.  We  think  it  bad 
policy  to  convey  the  idea  that  anybody  can 
study  electricity  without  the  knowledge  of  the 
rudiments  of  mathematics  and  algebra.  The 
author  commits  the  grave  error  of  excluding 
mathematical  formula;  in  the  introduction,  and 
using  them  in  the  te.xt.  On  page  5  he  devotes, 
for  instance,   nine   lines   to   state   Ohm's    law 

E 
C= — ,    while   we  find    on      page     42     the 
R 

H 

formula  F^ 

cos  e  _ 
We  think   that  if  a  reader   can   be   made   to 
understand  the    latter   formula   he   might  also 

E 
grasp  C^ — .  Here  is  another  "simple  formula" 
R 

3 
found  on  page  57:  P  ^a  t'W.  There  are  three 
algebraic  formuL-e  on  page  115,  and  on  120  to 
125  such  terms  as  "measurements  of  angles," 
and  words  like  "cosine"  and  "sine"  are  frequently 
used.  On  page  197  the  reason  for  using  series 
motors  on  street  cars  is  thus  explained: 

"The  shunt  wound  motor  has  the  advantage 
of  its  special  automatic  internal  regulation, 
while  the  series  wound,  having  larger  wire  in  its 
field  magnets,  is  less  liable  to  damage  when 
employed  on  street  cars;  but  as  the  response 
between  the  varying  load  at  the  motors  and  the 


insulation  of  this  wire  being  of  less  importance." 
On  page  254  the  author  once  more  yields   to 
temptation.     Here  we  find:     H=C=  RtXo.24. 

There  are  many  other  errors  and  inconsist- 
encies, but  those  already  noted  will  serve  to 
show  the  general  character  of  the  book.  It  con 
tains  little  valuable  information,  merely  a  jumble 
of  facts,  many  of  them  stated  in  such  a  way  as 
to  be  misleading. 

Electrical  Trades  Directory  and  Hand-Book. 
Published  by  the  Electrician  Printing  &  Publishing  com- 
pany, London;  729  pages,  royal  octavo;  price,  ,15s. 

As  usual,  this  book  is  filled  with  interesting 
matter  and  valuable  information.  As  indicat- 
ing the  advance  in  electrical  interests  it  may  be 
mentioned  that  the  present  work  contains  over 
100  pages  more  than  the  last  edition,  and  300 
over  that  of  18S9.  The  features  which  have 
made  this  work  popular  both  in  Great  Britain 
and  America  are  retained  in  the  present  num- 
ber, and  there  are  others  equally  interesting. 
The  book  contains  notes  on  laws  regulating 
electric  lighting,  a  list  of  central  stations  in  the 
United  Kingdom,  a  list  of  electrical  railways  and 
tramways,  a  summary  of  the  leading  electrical 
events  of  the  past  year,  information  relating  to 
obtaining  patents,  a  complete  list  of  the  local  au- 
thorities of  England,  and  a  biographical  section, 
containing  interesting  sketches  of  prominent 
electrical  engineers. 

American  Electrical  Directory.  Published  by  the 
Star  Iron  Tower  company,  Fort  Wayne, Ind. ;  600  pages; 
price,  $5. 

This  book  is  certainly  creditable  as  showing 
the  advancement  that  has  been  made  during  the 
last  year.  In  addition  to  the  list  of  central 
stations  for  light  and  power  there  is  a  list  of 
isolated  plants,  though  certainly  incomplete,  as 
the  publishers  admit.  There  are  classified 
lists  of  electrical  associations,  clubs  and  societies. 
There  is  considerable  general  information  and 
valuable  rules  relating  to  the  insurance  of  elec- 
trical plants.  The  work  is  interesting  through- 
out, and  valuable  to  all  engaged  in  electrical 
work. 


Robinson's  All  Steel  Electric  Car  Truck. 

In  the  truck  shown  in  the  accompanying  illus- 
tration the  car  body  is  supported  at  the  extreme 
ends  by  springs,  r.o  less  than  a  dozen  being  used. 
The  steel  yokes  in  which  the  journal  boxes  ride 
are  braced  below  the  boxes  with  equalizing 
bars,  and  the  car  wheels  may  be  removed  and 
replaced  without  disturbing  the  car  body  or 
brake  mechanism,  by  simply  removing  a  bolt  at 


Trolley  Wire  Insulator. 

The  insulator  shown  in  the  cut  presented 
herewith  has  just  been  placed  on  the  market  by 
Seibert  &  White  of  Allegheny,  Pa.  The  device 
is  extremely  simple  in  construction,  consisting 
merely  of  a  bell-shaped  insulator  proper  provid- 
ed with  a  wrought  iron  saddle.  This  insula- 
tor is  treated  with  a  peculiar  compound  and  has  it 
is  stated,  stood  the  test  of  a  four  thousand  volt 
alternating  current  without  any  leakage  what- 
ever. The  Pittsburg  and  Birmingham  Traction 
company  is  now  using  these  insulators. 


Chicago  Electric  Club. 
At  the  next  meeting  of  the  Chicago  Electric 
club.  May  25th,  a  paper  will  be  read  by  Prof.  H. 
S.  Carhart  of  the  University  of  Michigan  on 
"Armature  Reaction  in  Constant  Current  Dyna- 
mos;" on  Monday  evening,  June  Sth,  Prof.  C. 
S.  Cook  of  the  Northwestern  University  on 
"Present   Theories   Concerning  the  Nature  of 


trolley  wire  insulator. 
Electricity."     This  will  be  the  last  paper  of  the 
season,  and  will  undoubtedly  be  highly  interest- 
ing. 

The  regular  meeting  of  the  club  should  have 
been  held  last  Monday  evening,  but,  owing  to 
improvements  that  are  in  progress  at  the  club,  it 
was  deemed  advisable  to  postpone  the  meeting 
until  next  Monday   evening.  May  25th. 

Since  the  club  decided  to  abandon  the  res- 
taurant service  furnished  by  Kinsley  the  work 
of  organizing  an  independent  service  has  been 
vigorously  pushed  under  the  direction  of  the 
special  committee,  of  which  W.  B.  Pearson  is 
chairman.  The  arrangements  have  now  so  far 
progressed  that  the  committee  is  enabled  to 
announce  that  the  restaurant  will  be  ready  to 
respond  to  all  demands  made  upon  it  by  the 
middle  of  next  week.  A  business  lunch  will  be 
served  from  twelve  to  two,  and  dishes  can  be 
ordered  at  any  time  during  the  day  or  evening 
up  to  IIP.  M.  It  is  earnestly  hoped  that  the 
members  will  heartily  support  this  feature  of 
the  club  and  insure  its  success  by  their  attend- 
ance at  lunch  and  at  other  times. 

Of  the  two   rooms   in  the  rear   on  the  third 


application  of  power  at  the  stationary  engine 
cannot  be  made  perfectly  automatic,  the  neces- 
sary synchronism  for  this  class  of  work  is  diffi- 
cult to  establish  with  the. series  wound  machine." 
These  who  labored  under  the  delusion  that  the 
series  motor  was  employed  for  street  car  service 
because  it  allows  of  easy  hand  regulation,  is 
easily  reversible,  can  exert  its  full  power  at 
varying  speeds,  etc.,  etc.,  will,  no  doubt,  realize 
the  importance  of  Dr.  Atkinson's  disclosures. 
On  page  204  the  electric  street  railway  system 
is  thus  explained:  "As  the  direct  current  is 
usually  employed,  it  enters  by  this  wire  (trolley 
wire),  insulated  in  the  air  and  returns  by  a 
brush,  or  other  sliding  or  rolling  contact  with 
a  wire  placed  in  a  conduit  between  the  rails,  the 


rouinson  s  all  steel  electric  car  truck. 

each  end  of  the  bars.  The  brake  can  be  ap- 
plied from  either  end,  all  of  the  wheels  being 
gripped  simultaneously.  The  brake  bars  slide 
on  the  rigid  side  frames  and  grip  the  wheels  at 
the  same  point,  regardless  of  the  weight  of  load. 
The  brake  mechanism  lies  close  up  against  the 
car  body  and  does  not  interfere  with  the  motor. 
The  truck  is  so  designed  that  the  motor  or  its 
armature  can  be  easily  removed  without  disturb- 
ing the  car  body  or  brake  mechanism,  thus 
making  all  the  electric  parts  readily  accessible. 
The  construction  is  such  also  that  the  truck 
may  be  used  with  the  new  gearless  motor  as 
well  as  with  the  old  style  motor.  This  truck 
was  designed  by  C.  M.  Robinson  of  Altoona, 
Pa. 


floor  that  have  been  utilized  for  the  restaurant 
service,  that  nearer  the  h.Tlhvay  will  be  con- 
verted into  a  kitchen.  Here  will  be  a  modern 
gas  range  with  every  imaginable  convenience 
that  could  delight  the  heart  of  the  most  exact- 
ing (r//c/,  a  large  refrigerator  and  all  the  other 
necessary  paraphernalia  that  go  to  make  up  the 
equipment  of  the  cook's  domain.  The  linen 
and  china  closet  and  the  vault  for  supplies 
and  provisions  open  into  the  adjoining  room. 
It  has  not  been  fully  decided  as  yet  to  what 
use  this  room  will  be  put,  but  it  will  probably 
serve  as  a  private  dining-room. 

The  dining-room  proper  will  be  the  same 
apartment  as  that  devoted  to  a  similar  use  dur- 
ing the  Kinsley   regime.     A   large  and  hand- 
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some  sideboard  of  oak  will  be  added  to  the 
furniture  of  the  room,  however,  and  will  con- 
tribute not  a  little  to  enhance  the  cheerfulness 
and  general  appearance  of  the  room.  The 
small  wine  room  opening  into  the  dining-room 
will  contain  a  reserve  supply. 

When  completed,  the  restaurant  service  will, 
it  is  thought,  be  perfect  in  its  details  and  an 
honor  to  the  club.  A  competent  cook  and  at- 
tentive waiters  will  be  engaged  to  cater  to  the 
wants  of  the  members,  and  there  can  be  little 
doubt  that  the  new  feature  will  be  popular  and 
successful.  Other  improvements  have  also  been 
made  to  increase  the  attractiveness  of  the  club 
rooms.  A  fine  polished  hardwood  floor  has 
been  laid  in  the  billiard  room,  and  the  paper 
on  the  walls  has  been  cleaned  and  brightened. 
Two  card-rooms  are  to  be  fitted  up  on  the 
lower  floor,  and  altogether  the  club  will  soon 
boast  of  better  accommodations  amid  more  at- 
tractive surroundings. 


Edison's  Visit  to  Chicago. 

The  visit  of  Thomas  A.  Edison  to  Chicago 
last  week  and  the  cordial  interest  he  manifested 
in  the  Electrical  Department  of  the  World's 
Columbian  Exposition  will  undoubtedly  do 
much  to  strengthen  the  position  of  the  electrical 
interests  of  Chicago  in  relation  to  the  arrange- 
ments now  making  for  the  electrical  exhibit  at 
the  World's  Fair.  The  famous  inventor  heartily 
indorsed  Chief  Barrett's  course  and  expressed 
his  conviction  in  positive  terms  that  the  head  of 
the  electrical  department  was  well  qualified  for 
the  duties  devolving  upon  him.  He  was  equally 
certain  that  the  exhibit  should  be  united  and 
not  divided  among  other  departments,  and  cited 
his  experience  at  the  Paris  Exposition  of  1S89 
in  support  of  this  point.  Mr.  Edison  talked 
freely  on  the  subject  to  the  gentlemen  he  met, 
including  a  number  of  eager  reporters,  with  the 
result  that  his  views  became  widely  known  in  a 
short  space  of  time.  The  fact  that  the  weight 
of  Mr.  Edison's  recognized  influence  was 
thrown  so  heartily  and  unreservedly  in  favor  of 
the  Department  of  Electricity,  in  the  latter's 
demand  for  adequate  provisions  for  the  elec- 
trical display,  can  not  fail  to  be  of  great  assist- 
ance to  the  department  in  the  future.  The 
exposition  authorities  will  hardly  care  to  disre- 
gard the  opinion  of  the  man  who  made  the  most 
attractive  and  popular  exhibit  at  the  Paris 
Exposition,  and  who  became  the  lion  of  the  day 
in  France. 

Mr.  Edison  arrived  on  Tuesday,  the  12th 
inst.,  and  almost  immediately  plunged  into 
business  by  taking  up  the  plans  now  under  con- 
sideration for  extending  the  business  of  the 
Chicago  office  of  the  Edison  General  Electric 
company  and  the  Chicago  Edison  company. 
He  was  a  very  busy  man  all  day,  but  managed 
to  find  time  to  talk  to  a  party  of  newspaper 
men.  When  questioned  about  the  electrical 
exhibit  at  the  World's  Fair,  he  said: 

"Ijy  all  means  the  electrical  exhibit  should  be 
united.  At  Paris  the  electrical  exhibit  was  so 
scattered  that  one  had  to  walk  fifteen  miles  to  see 
it  all.  Of  course  the  exhibit  will  be  a  grand 
one,  however  it  is  arranged,  but  the  effect  will 
be  best  if  it  is  all  together.  Oil  maybe  used  for 
fuel,  so  chat  no  prospect  of  a  smoke  stack  on  the 
grounds  need  frighten  those  who  have  it  in 
control.  As  to  conveying  steam  from  boiler 
houses  1,500  feet  from  the  engines,  that  would 
prevent  any  tests  of  the  power-producing  quali- 
ties of  a  certain  amount  of  fuel.  By  placing 
dynamos  in  the  power  house  and  conveying  the 
power  to  the  electrical  exhibit  by  wires,  that 
trouble  would  be  avoided,  but  others  would  arise. 

"Prof.  Piarrett  is  a  first-rate  man  for  chief  of 
the  department.  He  is  an  electrician  of  sound 
sense  and  will  get  a  good  exhi',  it;  but  all  the 
exhibits  will  have  to  be  cut  if  the  building  is 
to  be  only  700  by  350  feet.  At  Paris  I  liad 
about  one  acre  for  my  exhibit  and  there  were 
about  twenty  thousand  people  around  it  all  the 
time.  Everything  there  was  done  entirely  for 
glory — here  there  will  be  a  commercial  interest 
in  it.  The  Paris  display  cost  me  about  $70,000 
and  everything  was  free.  Every  one  had  a 
chance  to  listen  to  a  phonograph.  I  had  thirty 
assistants  there  all  the  time.  Here  it  will  not 
cost  nearly  so  much  to  exhibit,  so  I  can  make  a 
much  finer  display  for  the  same  total  expense." 


Speaking  further  on  the  subject  Mr.  Edison 
returned  to  the  power  question,  and  said :  "The 
transmisson  of  electrical  power  from  the  ma- 
chinery annex  to  the  electrical  building  will  prove 
unsatisfactory.  The  conductors  will  get  out  of 
order  and  the  ground  will  have  to  be  torn  up  to 
make  the  repairs.  If  there  are  twentv  different 
exhibitors  there  will  have  to  be  several  times  as 
many  tearings  up.  Then  the  Fair  Commis- 
sioners will  get  tired  and  say  the  thing  will  have 
to  be  stopped.  The  exhibitors,  on  the  other 
hand,  will  complain  that  they  are  not  being 
fairly  treated,  and  there  will  be  dead  exhibits. 
If  the  exposition  company  should  attempt  to 
make  arrangments  for  conducting  the  power, 
any  and  all  accidents  would  be  charged  to  the 
company.  The  right  way  to  do  is  to  place  the 
power  in  the  same  building  with  the  exhibits. 
At  the  Centennial  an  attempt  was  made  to  do 
something  similar,  and  when  the  authorities 
were  ready  to  start  the  machinery  it  would  not 
start. 

"  It  should  not  be  too  late  to  make  a  change 
in  the  building  now,  but  if  it  is,  why,  a  division 
of  the  exhibits  in  two  parts  would  be  much 
better  than  a  dozen  as  at  Paris.  I  have  heard 
there  was  a  movement  to  split  up  the  electrical 
exhibit,  and  I  have  thought  the  management 
should  be  careful.  The  desire  to  make  money 
out  of  everything  is  strong  in  this  country,  but 
there  should  be  some  patriotism  exhibited  in 
the  management  or  conduct  of  the  exposition. 
The  commercial  spirit  should  be  kept  out  as 
far  as  possible." 

On  Wednesday  Mr.  Edison  was  taken  up  to 
the  offices  of  the  Construction  Department  of 
the  World's  Fair.  He  expressed  great  admira- 
tion for  the  beautiful  design  of  the  grounds, 
which  was  explained  by  Frederick  Law  01m- 
stead,  the  landscape  gardener.  He  repeated, 
however,  his  expressions  of  disapproval  of  the 
project  of  conveying  power  1,500  feet  from  the 
machinery  annex.  Sir.  Edison  told  Mr.  Burn- 
ham  that  the  electrical  building  had  evidently 
been  designed  by  an  artist  rather  than  by  an 
electrician.  He  also  emphasized  the  fact  that 
the  exhibit  should  be  a  united  one.  To  Prof. 
Barrett  Mr.  Edison  said:  "Don't  under  any 
circumstances  let  them  divide  this  exhibit  for 
you."  Prof.  Barrett  then  suggested  that  it 
might  be  insisted  upon.  "If  it  is,"  was  the  re- 
ply, "you'd  better  let  them  divide  it  for  some 
one  else.  Vou  cannot  afford  to  keep  charge  of 
an  exhibit  that  would  be  a  partial  failure.'' 

.\t  luncheon  Mr.  Edison  met  Prof.  Barrett, 
Frederick  Sargent,  consulting  electrician  for 
the  Construction  Department,  Secretary  Horns- 
by  of  the  Department  of  Electricity,  and  W. 
-A..  Kreidler  of  the  Western  Electrician.  A 
pleasant  social  conference  was  the  result.  The 
Inter  Occan,  following  its  usual  practice  of  doc- 
toring the  news  to  suit  its  own  ends,  announced 
that  Mr.  Edison  advised  Prof.  Barrett,  at  this 
meeting,  to  cease  his  opposition  to  the  plan  for 
dividing  the  electrical  exhibit.  (,)uite  the  op- 
posite was  true,  of  course,  Mr.  Edison  express- 
ing himself  as  strongly  in  favor  of  a  united  ex- 
hibit and  more  room.  He  said  that  if  a  united 
exhibit  was  decided  on,  he  himself  would  take 
two  acres  of  lloor  space,  or  more  than  one- 
quarter  of  the  total  provided  by  the  present 
arrangement. 

The  distinguished  visitor  told  the  reporters 
that  he  was  working  on  a  new  electrical  inven- 
tion to  be  known  as  the  kinetograph.  It  ap- 
pears to  be  a  device  for  reproducing  photo- 
graphs of  moving  objects  on  a  screen  at  a  dis- 
tance from  the  scene  portrayed  at  the  time  the 
event  is  transpiring  or  at  a  later  date.  Mr. 
Edison  is  reported  as  having  given  this  descrip- 
tion: "It  is  an  instrument  that  does  for  the  eye 
what  the  phonograph  does  for  the  voice.  It 
will  register  the  looks  and  gestures  of  any  per- 
son and  then  reproduce  them  at  any  future  time 
and  place.  Hy  combining  this  with  the  phono- 
graph a  man  may  be  seen  and  heard  at  the  same 
time,  and  speeches,  plays  and  scenes  may  be 
reproduced  at  will.  I  can  place  one  so  it  will 
command  a  street  corner  and  after  letting  it 
register  the  passing  sights  for  a  time  I  can  have 
it  cast  them  on  a  canvas  so  that  every  feature 
and  motion  of  the  passers,  even  to  the  twitching 
of  the  face,  can  be  seen,  and  if  a  friend  passed 
during  the  time   you  may  know  it.     One  that  I 


have  now  in  my  laboratory  reproduces  the 
scene  of  a  prize  fight,  and  shows  every  blow  and 
motion.  But  the  invention  is  rather  of  senti- 
mental than  commercial  value.  In  my  labora- 
tory I  have  men  at  work  on  two  other  special 
and  new  inventions,  which  are  not  yet  ready  to 
be  announced." 

Thursday  was  spent  by  the  Edison  party  in 
Michigan,  where  the  inventor  is  largely  inter- 
ested in  iron  mines. 

President  Baker  and  other  members  of  the 
local  directory  of  the  World's  Fair  having 
expressed  a  wish  to  meet  Mr.  Edison,  Prof. 
Barrett  and  Secretary  Hornsby  arranged  a 
meeting  for  Friday  morning.  By  a  previous 
arrangement  Chief  Barrett  and  his  secretary 
met  Mr.  Edison  and  Mr.  Insull,  the  vice-presi- 
dent of  the  Edison  General  Electric  company 
of  New  York,  at  the  Chicago  Edison  station, 
and  the  four  proceeded  to  President  Baker's 
office  at  the  World's  Fair  headquarters.  Here 
Vice-president  Bryan  also  joined  the  party,  and 
later  Treasurer  Seeberger  dropped  in.  The 
gentlemen  had  a  pleasant  chat,  and  Mr.  Edison 
gave  the  directors  many  "pointers"  in  relation 
to  the  Paris  exposition  of  18S9.  Curiously 
enough,  however,  the  subject  of  electricity  was 
not  mentioned.  Mr.  Edison  left  for  his  home 
in  the  East  Friday  evening. 

Many  of  the  Chicago  papers  made  editorial 
reference  to  Mr.  Edison's  presence  in  town  and 
urged  the  necessity  of  heeding  his  advice  in 
relation  to  the  electrical  department  of  the 
World's  Fair.  Said  the  Post:  "Private  inter- 
ests are  said  to  have  brought  Mr.  Edison  hither, 
but  that  fact  does  not  block  a  very  general  in- 
terest in  Mr.  Edison's  presence.  The  less  so, 
as  Mr.  Edison  is  known  to  take  a  keen  and  in- 
telligent interest  in  the  World's  Fair,  and  es- 
pecially of  that  department  to  be  devoted  to 
electrical  science.  As  we  are  informed,  the 
great  inventor  is  quite  in  accord  with  Professor 
Barrett  as  to  the  latter's  views  of  the  extent  of 
space  that  will  be  required  for  a  proper  display 
of  the  electrical  exhibit.  Being  a  man  of  ex- 
tensive views  himself,  and  feeling  more  or  less 
interest  in  the  general  subject  of  electrical 
science,  Mr.  Edison  would  like  to  see  the  elec- 
trical exhibit  at  the  Columbian  fair  as  complete 
and  nearly  perfect  as  possible.  If  it  is  to  be  of 
this  character  it  must  have  room.  The  directory, 
we  are  certain,  will  appreciate  the  value  of  Mr. 
Edison's  judgment  in  the  matter."  The  News 
also  had  an  enthusiastic  editorial  on  the  same 
subject. 


Bellamy's   Municipal     Lighting  Scheme. 

Edward  Bellamy  just  now  is  devoting  most  of  his  atten- 
tion to  the  subject  of  municipal  on'nership  of  public  works. 
His  journal,  the  -^V^('  Xntion,  is  constantly  harping  on  this 
topic  and  his  followers  are  urging  I  heir  claims  on  the  iVIas- 
sachusetts  legislature.  In  a  recent  number  a  writer  presented 
the  following  argument  on  the  legaiily  of  the  project: 

"If  it  is  unlawful  for  cities  and  towns  in  Massachusetts 
to  light  their  streets  with  gas  lights  why  isn't  it  unlawful 
for  them  to  light  their  streets  with  oil  lights?  My  old  town 
of  C.roton,  Mass.,  has  for  years  been  doing  the  latter,  lias 
it  been  doing  wrong?  But  I  suppose  the  gas  fellows 
would  say  in  the  latter  case  the  streets  were  not  torn  up  to 
lay  pipes,  etc.  But  who  owns  the  streets  any  way?  I  can't 
sec,  if  the  people  of  a  town  prefer  to  light  their  streets  by 
new  instead  of  old  fashioned  methods,  why  they,  (all  of 
them)  should  not  have  as  perfect  a  right  to,  as  a  few  of 
them." 

Mr.  Bellamy  handles  the  subject  editorially  in  this 
way: 

"The  joint  committee  on  manufactures  in  the  Massa- 
chusetts legislature  has  reported  bills  granting  special  per- 
mits to  five  or  six  towns  to  manufacture  their  own  gas  and 
electricity.  This  is  understood  to  be  the  outcome  of  a 
conference  of  Republican  leaders  to  meet  the  popular  de- 
mand for  municipal  ownership.  It  is  agreed  by  old  hands 
at  politics  that  it  will  not  do  to  go  into  the  next  campaign 
handicapped  by  a  blank  refusal  to  listen  to  so  reasonable  a 
demand,  liut  are  not  the  Republicans  weak  in  their  pro- 
gramme? In  allowing  one  town  to  buy  a  gas  or  electric 
plant  do  they  not  admit  I  he  principle  for  which  all  good 
Nationalists  contend?  It  seems  to  us  that  this,  the  latest 
move  of  the  Republicans,  is  the  best  kind  of  an  argument 
in  favor  of  a  general  statute  under  which  any  city  or  town 
can  vote  to  buy,  own  and  run  a  lighting  plant." 

The  Nationalists  are  fighting  the  West  End  Street  Rail- 
way company  of  Boston  in  its  efforts  to  secure  immunity 
from  taxation  in  consideration  of  the  rapid  transit  facilities 
it  stands  ready  to  give  the  city  as  soon  as  the  pledge  is 
given. 

Bellamy's  scheme  involves  the  problem  of  life  tenure  of 
oflice.  In  a  recent  editorial  the  New  York  Sitii  touched 
upon  the  subject  as  follows:  "The  experience  of  govern- 
ment is  that  life  tenure  of  office  generates  a  bureaucratic 
spirit,  obstructive  to  progress,  stiff-necked,  ultra  conserva- 
tive, opposed  to  all  changes  of  routine,  stagnant,  jealous, 
arrogant  and  narrow-minded.     This  spirit  is   manifested 
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strikingly  in  our  army  and  na%'y  services,  and  more  espec- 
ally  in  the  staff  departments,  which  are  stubborn  in  their 
opposition  to  all  improvements  not  devised  by  themselves; 
and  their  secure  tenure  of  their  p'aces  stifles  in  them  the 
inventive  faculty  and  the  ambition  of  progress.  In  what 
private  business  is  the  life  tenure  adopted  as  a  principle? 
In  what  one  are  the  employed  free  from  the  chance  of  dis- 
missal at  the  will  of  their  employers?" 


Electrical  Execution  Law. 

The  execution  of  the  death  penalty  law  in  New  York  is 
a  task  of  no  mean  proportions  nowadays.  The  latest  turn 
of  events  was  the  action  in  the  Wood  case.  When  the  ap- 
peal to  the  Supreme  Court  was  decided  adversely  counsel  for 
the  condemned  man  announced  that  the  fight  had  just  begun. 
He  said: 

"As  I  understand  the  decision  of  the  Supreme  Court,  it 
would  have  granted  the  habeas  corpus  asked  for  in  Wood's 
case  if  the  action  bad  been  taken  early  in  the  proceedings, 
and  further  that  the  defendant  waived  his  rights  by  silence 
until  after  his  trial  and  conviction.  The  point  involved 
was  Wood's  right  to  represent  his  race  and  color  upon 
the  grand  and  petit  jurors  which  convicted  him. 

"Under  the  law  Wood  must  practically  be  resentenced. 
Then  he  is  allowed  at  least  four  weeks  in  which  to  prepare 
for  death.  However,  I  will  take  another  appeal  in  his 
case.  I  propose  to  test  the  constitutionality  of  the  law  for 
execution  by  electricity.  If  I  live  Wood  will  not  be  exe- 
cuted this  year,  and  in  1S92  I  shall  appeal  to  the  recorder 
for  a  new  trial  on  account  of  newly  discovered  evidence." 
In  other  words,  Attorney  Hairewill  keep  on  appealing  and 
his  client  will  evade  the  death  penalty  until  there  is  more 
legislation  concercing  appeals  on  trivial  points  in  the  cases 
of  convicted  murderers. 

One  of  the  points  raised  in  the  Jugiro  appeal  was  that 
there  were  no  Japanese  on  the  jury  which  convicted  him. 
Mr.  Haire  said  that  this  feature  was  stolen  from  the  Wood 
case  and  was  nonsensical  as  applied  to  the  "Jap." 

Warden  Brown,  Sing  Sing  prison,  said  that  he  would 
have  nothing  to  do  in  the  matter  till  the  court  ordered  him 
to  bring  any  one  of  the  condemned  murderers  to  New  York 
to  be  resentenced. 

The  present  condition  of  affairs  in  New  York  has  pro- 
voked this  comment  from  the  New  York  Sifn:  "Probably 
there  never  will  be  any  executions  in  this  state  for  the 
crime  of  murder  in  the  first  degree  so  long  as  it  is  possible 
for  a  convicted  murderer  to  secure  a  stay  of  proceedings  as 
a  matter  of  right  upon  an  appeal  to  the  Supreme  Court  of 
the  United  States  from  an  order  of  a  federal  judge  refus- 
ing to  release  him  upon  a  writ  of  habeas  corpus.  As  the 
law  has  thus  far  been  construed  by  the  federal  judges  in 
this  city,  the  appeal  which  they  are  bound  to  allow  under 
the  act  of  Congress  operates  of  itself  as  a  stay." 

The  Supreme  Court  of  the  United  States  has  just 
announced  decisions  in  four  New  York  murder  cases,  and 
in  every  instance  the  action  of  the  trial  court  has  been 
aflirmed.  In  the  telegraphic  summary  this  statement 
occurs: 

"The  court,  in  two  opinions  by  Justice  Harlan,  inti- 
mates quite  plainly  that  there  has  been  too  free  a  use  made 
of  the  writ  of  habeas  corpus  by  the  New  York  Circuit 
Court,  and  states  that,  where  there  is  no  conflict  between 
the  State  law  and  the  federal  jurisprudence,  the  highest 
state  tribunal  should  determine  the  points  raised,  and  any 
appeal  should  be  direct  from  the  state  court  to  the  United 
States  Supreme  Court  by  writ  of  error." 

Unless  an  examination  of  the  language  of  Justice  Har- 
lan shall  show  a  practical  condemnation  of  the  present 
procedure,  there  will  probably  be  no  relief  from  the  exist- 
ing condition  of  things  until  Congress  meets  in  Decem- 
ber and  changes  the  law  relative  to  appeals  in  habeas 
corpus  proceedings. 


Scarcity  of  Gutta  Percha. 

As  everybody  knows,  gutta  percha  has  hitherto  been 
largely  used  as  an  insulator  for  submarine  cables.  But 
manufacturers  are  confronted  by  the  fact  that  the  sup- 
ply is  so  limited  that  the  price  is  now  $1.75  per  pound, 
and  will  undoubtedly  go  higher. 

Gutta  percha,  like  platinum,  is  a  material  that  has  in- 
creased in  price  as  the  use  of  electricity  has  become  more 
and  more  general.  Caoutchouc  has  been  proposed  as  a 
substitute.  But  authorities  agree  that  while  Para  rubber  is 
a  good  insulating  material  under  ordinary  circumstances,  it 
cannot  withstand  the  forces  that  attack  it  at  the  bed  of  the 
ocean.  Balata  has  also  been  suggested,  but  it  is  said  it 
cannot  be  secured  in  sufficient  quantities.  There  is  also 
said  to  be  a  gum  on  the  banks  of  the  Orinoco  which  makes 
an  insulating  material  almost  as  good  as  gutta  percha,  but 
it  is  not  found  in  commerce.  Gutta  percha,  which  bids 
fair  to  be  a  more  important  article  in  the  market  than  ever 
before,  comes  through  England  from  the  Malay  Peninsula, 
India  and  China.  Four-fifths  of  the  entire  product  is  used 
in  making  cables,  and  nine-tenths  of  it  is  handled  in  Eng- 
land. That  which  is  exported  to  this  country  is  oftentimes 
only  the  refuse  from  the  British  shops,  boiled  over  and  re- 
moulded. 

The  constant  diminution  in  the  supply  of  gutta  percha  is 
explained  by  an  importer  in  this  way;  If  a  Malay  or 
Chinese  wishes  to  jilant  pepper  or  anything  else,  he  burns 
down  a  portion  of  the  forest,  and  when  he  has  raised  two 
or  three  crops  he  clears  a  new  portion.  Thus,  finely 
wooded  spots  become  denuded  of  trees  and  covered  with 
rank  grass,  rendering  them  unfit  for  further  cultivation. 
Again,  to  obtain  the  gum,  the  trees  are  cut  down,  none  are 
planted  to  take  their  places,  and  the  result  is  that  in  dis- 
tricts where  percha  trees  once  abounded  only  one  or  two 
can  now  be  found.  A  writer  in  a  contemporary  says  that 
in  twenty  years  over  tjo.ooo  piculs  (of  I33.';[  pounds  each) 
of  gutta  percha  were  exported  from  Sarawak  alone,  and 
that  this  meant  the  death  of  at  least  3,000,000  trees. 


The  Manchester,  England,  corporation  thinks  of  lighting 
the  central  portion  of  the  city  by  electricity. 


Production  of  MicaintFie  United  States. 

Manufacturers  of  electrical  apparatus  will  be  interested 
in  the  official  returns  made  to  the  census  department  by 
the  division  of  mines  and  mining  on  the  subject  of  the 
production  of  mica  in  this  country.  Operations  were  con- 
fined to  the  states  of  New  Hampshire.  North  Carolina, 
Virginia  and  South  Dakota,  in  the  order  named,  and  the 
production  amounted  to  49.500  pounds  of  cut  mica,  valued 
at  $50,000.  There  were  also  196  short  tons  of  scrap  and 
waste  mica  utilized  for  grinding  purposes,  with  a  value  of 
$2,450.  The  expenditures  for  the  entire  product 
amounted  to  $45,425,  distributed  as  follows:  In  wages, 
$34,292;  for  supplies,  $6,103;  other  expenditures,  $5,030. 
In  addition  to  this  there  was  expended  in  the  develop- 
ment of  mines  at  which  no  mica  was  produced  a  total  of 
$i2,gio,  as  follows:  In  wages,  $7  SS2;  for  supplies, 
$1,305;  other  expenditures,  $3,723.  The  capital  invested 
in  the  industry  was  $691,550.  The  production  in  1880 
was  81,669  pounds,  valued  at  $127,825. 

According  to  the  bulletin  issued  by  the  census  depart- 
ment there  was  considerable  fluctuation  in  the  annual  pro- 
duction between  1880  and  1889.  For  five  years  there  was 
a  marked  advance,  then  the  tendency  was  downward,  the 
lowest  point  reached  being  in  i88g.  Only  once  did  the 
industry  rally,  in  1S87,  when  the  value  of  the  production 
was  $142,250,  3S  against  $70,000  the  previous  year.  It 
immediately  fell  back,  however,  to  the  point  reached  the 
year  before,  and  the  next  year  showed  a  still  farther 
decline  of  $20,000. 

The  year  1SS4  marked  the  most  prosperous  period  of 
mica  mining  in  this  country.  In  that  year  there  were 
147,410  pounds  of  mica  produced,  the  value  being  $368,- 
525.  During  the  years  1SS3  and  18S4,  when  mica  mining 
was  in  its  most  flourishing  condition,  the  manufacturers  of 
stoves  consumed  probably  95  per  cent,  of  the  product, 
and  the  fancy  grades  and  large  sizes  of  sheet  mica  which 
were  then  used  found  a  ready  sale  at  highly  profitable 
prices.  Under  this  stimulus  of  large  profits  many  surface 
deposits  or  pockets  were  opened  by  farmers  or  other  indi- 
viduals of  small  means,  who  worked  them  ^occasionally 
when  other  business  was  dull  and  realized  a  considerable 
profit  on  their  production.  As  long  as  the  demand  for 
large  sizes  continued  this  intermittent  sort  of  mining  could 
be  carried  on  with  a  degree  of  success,  but  not  when  small 
sheets  were  in  demand.  When  the  demand  changed  from 
large  to  small  sizes  the  majority  of  miners  were  unprepared, 
through  lack  of  capital  or  for  other  reasons,  to  adopt  such 
methods.  The  result  was  a  great  reduction  in  the  number 
of  producing  mines,  and  consumers  were  compelled  either 
to  raise  the  price  of  mica  or  look  to  foreign  sources  for 
supply.  Another  factor  in  increasing  importation  came 
into  existence  with  the  extended  manufacture  of  dynamos 
and  other  electrical  apparatus,  in  which  a  great  deal  of 
mica  is  used.  The  foreign  article,  especially  that  pro- 
duced in  Canada,  was,  on  account  of  its  superior  cleavage, 
preferred  to  the  domestic  for  this  purpose,  but  since 
miners  have  become  more  fully  acquainted  with  the  qualities 
desired  for  electrical  uses  it  is  clain.ed  that  the  United 
States  can  produce  mica  for  this  purpose  equal  to  any 
found  abroad.  The  foreign  supply,  after  gaining  a  foot- 
hold in  American  markets,  has  more  than  held  its  own, 
and  as  its  tendency  has  always  been  toward  a  reduction  in 
prices  there  has  been  Utile  inducement  for  the  outlay  of 
capital  in  mica   mining. 

Only  a  small  number  of  mines  were  operated  in  1889, 
and  few  of  these  were  worked  steadily  throughout  the  year. 
However,  there  was  a  fair  amount  of  development  work 
done  in  the  different  mica  regions,  and  it  is  expected  that 
the  introduction  of  more  systematic  methods  of  mining 
will  greatly  increase  the  importance  of  the  industry.  The 
great,  r  part  of  the  output  in  1SS9  was  taken  from  one 
mine  in  New  Hampshire.  Of  the  North  Carolina  mines 
none  were  in  steady  operation  throughout  the  year,  and 
the  production  of  that  state  was  the  result  of  irregular  and 
spasmodic  efforts.  In  Virginia  the  production  was  con- 
fined to  one  mine,  located  at  Amelia  Court  House,  which 
was  exhausted  early  in  the  year.  In  the  Black  Hills  region, 
where  in  18S4  eleven  mines  were  operated,  with  a  produc- 
tion of  over  iS.ooo  pounds  of  mica,  only  one  produced  in 
1SS9,  and  that  only  a  small  amount.  In  New  Mexico  a 
good  deal  of  development  work  was  done  and  a  quantity 
of  good  mica  was  reported  as  taken  out;  but  none  of  this 
was  marketed. 

The  men  employed  at  these  mines  numbered  185  and 
their  wages  amounted  to  $4.2,174,  but  of  this  number  only 
a  small  proportion  were  steadily  employed  throughout  the 
year. 


Rapid  Transit  in  American  Cities. 

One  of  the  chief  advantages  of  the  electric  street  rail- 
way is  the  high  rate  of  speed  attainable.  The  importance 
of  this  is  appreciated  by  American  business  men  generally. 
There  are,  occasionally  croakers,  however,  who  complain 
that  the  increased  speed  necessarily  means  increased  dan- 
ger, but  this  view  of  the  situation  does  not  appear  to  be 
sustained  by  the  facts. 

The  question  of  regulating  the  speed  of  electric  cars  in 
Rochester,  N.  Y.,  it  is  stated,  will  be  brought  to  the  at- 
tention of  the  common  council  of  that  city. 

('ommenting  on  this  the  J  I  era  hi  oi  that  city  says; 
"Whatever  concerns  the  safety  of  the  public  is  a  legitimate 
topic  for  the  consideration  of  the  council.  It  is  possible, 
of  course,  to  run  the  electric  c:*rs  at  too  high  a  rate  of 
speed  for  the  crowded  streets  of  a  city.  But  we  do  not 
think  that  has  yet  been  done. 

"It  doesn't  follow  that  there  will  be  no  accident  if  the 
speed  of  the  cars  is  reduced.  Probably  there  will  be  just 
as  many  as  we  now  have.  If  the  council  could  legislate  a 
little  more  caution  into  the  minds  of  the  people,  that  body 
would  accomplish  what  is  desired.  We  have  witnessed 
scores  of  careless  and  reckless  acts  in  the  presence  of  the 
electric  cars  that  would  have  had  serious  results  if  it  had 
not  been  for  the  promptness  and  energy  of  the  motor 
men. 


"There  is  no  use  of  talking  about  greatly  reducing  the 
speed  of  the  cars.  Rapid  transit  is  what  the  people  want 
and  must  have.  Thousands  live  from  one  to  two  miles,  or 
over,  from  the  heart  of  the  city  and  their  places  of  busi- 
ness. The  question  of  time  is  an  important  one  to  them. 
At  the  present  rate  of  speed  of  the  cars  they  save  from  five 
to  fifteen  minutes  every  time  they  make  the  trip,  or  from 
twenty  minutes  to  an  hour  a  day.  The  loss  of  even  half 
that  time  is  a  serious  matter  to  busy  men. 

"We  believe  there  is  no  call  for  reducing  the  speed  of 
the  cars.  The  public  will  soon  be  educated  to  observe 
reasonable  care,  and  accidents  will  be  comparatively  few. 
Some  casualities  would  occur  if  the  cars  were  drawn  by 
oxen,  as  they  did  when  all  were  drawn  by  horses.  They 
are  unavoidable  in  crowded  communities,  and  though  de- 
plorable, should  not  be  permitted  to  interfere  with  the  em- 
ployment of  means  and  methods  essential  to  the  best  in- 
terests of  the  people  at  large." 


Powers  of  Municipal  Government. 

The  first  annual  banquet  of  the  Advance  club  of  Provi- 
dence, R.  I,,  was  the  occasion  of  an  elaborate  address  by 
the  president,  D,  M.  Thompson,  on  municipal  govern- 
ment. The  speaker  was  thoroughly  imbued  with  Bella- 
mistic  thories,  which  he  commended  as  follows:  "The 
tendency  of  the  age  is  very  strongly  toward  increasing  the 
functions  of  our  governmental  organizations,  municipal, 
state  and  national,  by  assuming  the  administration  of  those 
services  which  affect  the  common  welfare,  and  which  can 
be  more  efficiently  conducted  by  associated  action  than 
when  left  to  each  individual  to  provide  for  himself.  It  is 
an  admirable  tendency,  and  the  application  of  the  principle 
involved  is  limited  only  by  expediency.  When  a  community 
once  learns  that  it  can  obtain  a  better  service  by  public  ad- 
ministraticn,  it  will  naturally  not  be  slow  in  carrying  its 
lesson  into  effect." 

Continuing  in  this  strain,  the  speaker  said:  "There  are 
few  who  to  day  have  the  hardihood  to  deny  the  greater 
utility  and  economy  of  publicly  owned  waterworks,  and 
the  time  can  not  be  far  distant  when  the  idea  of  the  public 
ownership  of  gas  and  electric  light  works  will  find  corre- 
spondingly few  to  object.  Indeed,  I  believe  that  in  the 
comparatively  near  future  the  custom  of  the  municipal 
ownership  and  operation  of  street  railways  will  become  as 
firmly  established  as  that  of  a  public  water  supply  now  is. 

"As  to  the  advantages  of  public  administration  of  a 
municipal  lighting  supply  the  evidence  is  so  abundant  on 
every  hand,  both  in  this  country  and  abroad,  as  to  call  for 
no  specific  citation  here." 

Mr.  Thompson  is  not  unlike  other  theorists.  He  is  im- 
patient at  any  opposition  to  his  plans  and  appears  unable 
to  appreciate  the  fact  that  there  may  be  honest  opposition 
to  his  pel  bobby.  "At  every  proposition  to  step  forward  in 
these  directions  we  are  confronted  by  the  same  sort  of  op- 
position. A  few  months  ago,  at  a  meeting  of  electricians 
here  in  Providence,  the  attorney  for  the  Massachusetts 
Electric  Lighting  association  called  the  efforts  to  secure 
for  cities  and  towns  their  right  to  do  their  own  lighting  an 
insane  agitation.'' 

This  greatly  incensed  the  learned  president  of  the  Ad- 
vance club  and  he  proceeded  to  dispense  flapdoodle  with  a 
lavish  hand:  "When  I  characterize  such  language  as  inso- 
lent, it  is  with  no  disposition  to  reflect  upon  a  personally 
most  estimable  gentleman,  but  with  the  same  liberty  of 
expression  which,  as  an  attorney,  he  allows  himself  in  the 
exercise  of  his  professional  duties,  I  confine  the  charac- 
terization of  the  attorney's  utterance,  trusting  that  no  true 
American  citizen  can  so  far  forget  the  origin  of  hiscountry's 
independence  as  thus  to  regard  the  righteous  effort  of  a 
people  to  secure  emancipation  from  the  payment  of  taxes 
arbitrarily  imposed  by  the  private  possessors  of  a  public 
service.  If  this  be  an  'insane  agitation,'  then  it  is  de- 
cidedly a  madness  with  i  method.  Against  the  granting 
of  this  right  is  raised  the  plea  that  it  is  an  interference  with 
the  sacred  prerogatives  of  private  enterprise,  but  when  pri- 
vate enterprise  takes  that  shape  and  assumes  the  privilege 
of  taxing  a  free  New  England  community  as  it  may  choose, 
for  administering  a  public  service  which  it  alone  claims 
power  to  render,  forcing  an  unwilling  community  to  yield 
it  tribute,  then  I  can  see  no  difference  between  this  claim 
and  that  of  King  George  III.,  which  our  forefathers  so 
successfully  resisted." 

Mr.  Thompson  expresses  the  belief  that  the  adoption  of 
his  project  wou'd  tend  to  elevate  the  tone  of  American 
politics,  and  in  his  explanation  of  the  dealings  in  which 
the  city  officials  and  managers  of  public  works  are  con- 
cerned he  presents  this  unfortunate  illustration:  "There 
is  nothing  like  a  concrete  example,  and  therefore  I  will  cite 
the  experience  of  a  gentleman  who  is  in  charge  of  the 
practical  work  of  one  of  the  great  corporations  that  renders 
a  public  service  in  Boston.  Desiring  to  use  a  cerlain  de- 
vice which  he  knew  to  be  the  best  for  the  purpose,  he  sub- 
mitted it  tea  certain  city  oflicial,  now  happily  no  longer  in 
office,  for  approval,  as  required  by  law.  'No,  1  cannot 
approve  that,'  said  the  oflicial. 

"  'Why  not?     It  is  the  best!' 

"'That  makes  no  difference,*  responded  the  oflicial. 
'Vou  must  use  my  device.' 

"The  official  was  the  proprietor  of  an  invention  devised 
for  the  same  purpose,  and,  on  liis  appointment  to  oflice.  to 
evade  the  law  he  had  nominally  transferred  to  another 
party  his  title  thereto.  Therefore  the  company,  in  order  to 
do  its  work,  had  to  stand  in  with  a  city  official  or  be  seriously 
hampered.  The  company  did  not  pay  the  city  a  cent  for 
its  valuable  jirivileges  in  the  streets,  but  it  paid  large 
tribute  to  a  ciiy  oflicial,  in  the  shape  of  using  an  inferior 
device  in  the  place  of  a  more  efficient  and  less  expensive 
one." 

And  these  arc  the  men  in  whose  hands  it  is  proposed  to 
place  the  management  of  public  enterprises! 


Telephone    subscribers  increase    rapidly  in  Melbourne. 
In  1889  they  numbered  1,670,  and  the  receipts  were  .L'25 
236;  in  1890,  1,903,  and  the  revenue  was  ,1:29,000. 
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Industrial  Uses  of  Electricity. 

The  general  interest  manifested  in  the  advancement  of 
electrical  industries  is  evidenced  by  the  attention  given  the 
subject  by  the  newspapers  of  the  country.  In  a  recent  is- 
sue the  C/iicjgo  /Av-^zA/ editorially  said:  In  1S80  the  ex- 
tensive use  of  electricity  to  drive  machinery  was  hardly 
thought  of  by  most  people,  and  ^as  regarded  by  electri- 
cians, with  perhaps  a  few  exceptions,  only  as  a  possibility 
of  the  future.  In  the  United  States  census  of  that  year 
the  subject  of  power  employed  in  manufactures  was  intro- 
duced, but  the  reports  dealt  only  with  steam  and  water 
power,  and  electricity  was  not  memioned.  Some  two 
years  ago  a  New  York  paper  gave  a  list  of  one  hundred 
and  lifty  iudustries  in  which  the  electric  motor  was  used, 
and  an  editor  of  that  paper  has  recently  expressed  the 
opinion  that  this  motor  is  now  used  in  connection  with 
nearly  three  hundred  branches  of  industry. 

In  view  of  what  has  been  accomplished  in  so  short  a 
time  we  may  reasonably  regard  electricity  as  ihe  coming 
power  in  most  industries  and  in  all  where  distribution  of 
power  to  many  machines  is  desired  and  where  the  very 
highest  power,  as  for  steamships  and  large  waterworks,  is 
not  required.  It  is  already  employed  in  the  driving  of 
street  cars,  and  men  like  Henry  Villard  are  expecting  it  to 
superi^ede  steam  as  the  motor  on  all  the  railways  of  the 
coantry. 

Hitherto  the  cost  of  generating  electric  power  has  stood 
in  the  way  of  its  extensive  employment.  It  is  a  secondary 
power,  produced  by  the  application  of  steam  or  water 
power,  and  the  conversion  of  one  into  the  other  necessarily 
involves  some  loss.  This  is  of  comparatively  little  impor- 
tance where  there  is  an  abundance  of  water  power  as  the 
primary  agent,  but  where  fuel  must  be  consumed  the  loss 
is  serious.  But  improvement  in  the  process  of  combustion 
of  cheap  grades  of  coal  is  the  problem  which  is  engaging 
the  attention  of  many  able  and  ingenious  experimenters 
and  there  are  prospects  of  a  solution  resulting  in  great 
economy  as  well  as  exemption  from  the  smoke  nuisance. 
When  this  solution  is  reached  the  loss  from  conversion  of 
steam  power  into  electric  will  be  too  small  to  be  considered 
where  division  of  power,  economy  of  space  and  conveni- 
ence of  application  are  important  desiderata. 

The  introduction  of  cheap  electric  power  will  work  in- 
dustrial changes  as  great  as  any  of  which  Edward  Bellamy 
has  dreamed,  and  without  any  of  his  visionary  social  and 
economic  arrangements,  and  with  a  most  distinct  gain,  in- 
stead of  loss,  to  that  individualism  which  is  the  source  of 
progress  and  life  in  modem  society.  When  power  can  be 
brought  into  every  little  shop, into  every  house  in  the  cities, 
towns  and  villages;  when  operatives,  instead  01  being 
crowded  into  ill-ventilated  factories,  can  to  a  great  extent 
do  their  work  at  their  homes,  not  only  social  but  sanitary 
conditions  will  be  greatly  improved,  and  a  new  impulse 
will  be  given  to  mechanical  invention  which  will  be  worth 
uncounted  millions  to  the  world. 

Already  the  electric  motor  has  been  used  to  run  the  sew- 
ing machines  of  girls  employed  in  glove  making  in  their 
own  homes,  with  the  result  that  the  girls  do  more  and  bet- 
ter work  in  less  time  and  with  less  fatigue,  while  there  is  a 
marked  improvement  in  their  health.  This  fact  serves 
faintly  to  indicate  what  may  be  expected  from  electric 
power  after  its  general  introduction. 


American    Institute   of   Electrical 
Engineers. 

At  the  last  meeting  of  the  American  Institute  of  Elec- 
trical Engineers  the  secretary  read  the  following  obituary 
of  Thomas  P.  Conant: 

"  Thomas  P.  Conant  was  horn  July  it.  i860,  at  Paris, 
France.  He  was  carefully  educated  and  graduated  at 
Columbia  College  School  of  Mines,  as  a  mining  engineer, 
in  18S2.  He  then  became  Mr.  Edison'ssecretary,  and  sub- 
sequently served  in  the  construction  department  of  the 
Edison  company,  where  he  continued  two  years.  He 
gained  further  electrical  experience  with  the  United  States 
Illuminating  company  and  the  Bradley  Electric  Power  com- 
pany After  an  engagement  of  one  and  a  half  years  with 
the  Electrical  Accumulator  company,  he  re-entered  the 
Edison  service  in  August.  1889,  and  was  appointed  en- 
gineer of  the  eastern  district  of  the  Edison  General  elec- 
tric company,  a  position  which  he  occupied  at  the  time  of 
his  death,  which  occurred  on  I'ebruary  24,  iS^r.  at  the 
home  of  his  grandfather.  Rev.  T,  J,  Conant,  in  Brook- 
lyn. Mr  Conant  was  elected  an  associate  member  of  the 
American  Institute  of  Electrical  Engineers.  November  r, 
1887,  and  was  transferred  to  full  membership  January  3. 
188S.  He  was  also  a  member  of  the  American  Society  of 
Mechanical  Engineers,  the  Electric  club,  the  Manhattan 
Athletic  club  and  other  associations.  In  his  leisure  mo- 
ments he  devoted  much  time  to  literature,  and  several 
poems  from  his  pen  have  appeared  in  Jfarpers  Miti^ozint 
and  other  periodicals.  lie  made  several  improvements  in 
secondary  batteries  and  their  applications,  patents  for 
which  were  assigned  to  the  Electrical  Accumulator  com- 
pany." ^^^_^____^^^____ 

Electrical  Department  of  the  McGill 
University. 

The  new  buildings  of  the  department  of  applied  sciences 
of  the  McGill  university  are  nearly  completed,  and  the 
faculty  announces  they  will  be  ready  for  occupancy  in 
September.  I'ive  distinct  departments  have  been  estab 
lished  by  the  faculty  in  which  courses  of  instruction  are 
especially  arranged  for  students  entering  the  profusjions  of 
civil  engineering  and  surveying,  mining  engineering, 
mechanical  engineering,  electrical  engineering,  practical 
chemistry. 

The  equipment  of  the  electrical  engineering  laboratory 
includes  a  high  speed  steam  engine  coupled  directly  to  a 
dynamo  for  incandescent  lighting  and  a  slow  speed  ste.im 
engine  for  driving  the  experimental  dynamos.  These  latter 
have  been  chosen  to  represent  the  best  types  now  in  general 
UHe,  both  of  high  tension  and  low  tension  direct  current 
dynamos,  with   various  methods  of  winding,  and  also  of 


alternating  current  dynamos  of  low  tension,  and  of  high 
tension  for  use  with  transformers. 

Arrangements  have  been  made  for  measuring  the  mechan- 
ical power  supplied  to  the  dynamos  and  given  out  by  the 
electric  motors,  of  which  there  are  several  types;  these  ar- 
rangements comprise  various  forms  of  belt,  rope  and  trans- 
mission dynamometers,  with  an  excellent  form  of  hydraulic 
absorption  dynamometer,  with  which  the  accuracy  of  the 
others  can  be  checked  by  readings  in  absolute  measure.  The 
well-known  form  of  cradle  dynamometer,  for  dynamo  test- 
ing, of  course,  finds  a  place  here,  and  special  facilities  are 
provided  for  varying  the  speed  of  the  dynamos  within  any 
required  limits. 

The  instruments  for  making  the  electrical  measurements 
have  been  selected  with  much  care.  These  instruments  will 
enable  measurements  of  current  resistance  and  difference 
of  potential  to  be  made  with  great  accuracy,  not  only  in 
the  detached  laboratories  but  in  the  dynamo  room  when  the 
machinery  is  running.  In  separate  rooms  there  are  standard 
instruments  of  extreme  precision  with  which  the  correct- 
ness of  the  working  instruments  can  be  readily  checked. 
These  include  two  of  Sir  William  Thomson's  electric 
balances.  There  are  also  a  variety  of  instruments  for 
special  purposes  connected  with  electrical  measurements, 
such  as  instruments  for  determining  coefficients  of  self  and 
mutual  induction. 


An    English    Dentist's   Experience    with 
Electricity. 

In  the  London  Electrical  Engineer  of  a  recent  date  is 
given  an  amusing  account  of  the  manner  in  which  an  en- 
terprising English  dentist — H.  Fielden  Eriggs  by  name — 
who  also  dabbles  in  electro  therapeutics,  made  himself  a 
martyr  to  the  cause  of  science.  He  had  seen  an  account 
of  a  new  electrical  method  of  extracting  teeth  by  which 
the  sensation,  so  far  from  being  painful,  was  said  to  be 
rather  pleasant  than  otherwise.  Living  in  Torquay,  he 
determined  to  go  up  to  London  and  test  the  new  method, 
by  which  he  seems  to  have  been  favorably  impressed. 
When  he  returned  home,  however,  he  had  a  grievance, 
and,  being  an  Englishman,  he  aired  it  by  writing  to  the 
local  paper.     This  is  his  story  in  his  own  words: 

"Not  having  a  decayed  tooth,  I  resolved  to  sacrifice  a 
sound  one,  believing  practice  to  be  better  than  theory.  I 
was  referred  to  the  surgery  of  a  qualified  dentist,  when  the 
performance  began.  The  instrument,  in  order  that  the 
armature  should  vibrate  452  times  to  the  second,  was 
tuned  up  to  A,  and  emitted  this  note  during  the  operation. 
I  was  seated  in  the  chair  holding  in  both  hands  the 
handles  from  a  batter)'.  The  current  was  sent  through  me 
until  I  could  bear  it  no  longer,  when  it  was  stopped  tem- 
porarily. The  forceps,  also  connected  with  the  battery, 
were  adjusted  to  the  tooth.  The  current  was  then  turned 
on  through  the  tooth  and  at  the  same  time  through  the 
handles,  which  I  still  held,  during  which  time  the  tooth 
was  extracted  and  the  current  then  stopped.  During  this 
process  the  sensation  to  me  was  like  being  the  central 
figure  at  a  miniature  execution  by  electricity,  for  I  not 
only  felt  the  pain  of  the  tooth,  but  also  pain  about  the  head 
and  face  and  up  the  arms.  This  was  combined  with  the 
helpless  feeling  of  not  being  able  to  let  go  the  handles 
white  the  current  was  turned  on.  After  it  was  over,  on 
mv  saying  it  had  hurt  a  good  deal,  the  dentist  replied, 
'With  due  deference  to  you.  I  must  say  it  didn't.'  I  then 
intimated  that  I  was  more  likely  to  be  the  better  judge  of 
that-  I  have  bad  teeth  taken  out  painlessly  by  the  aid  of  the 
recognized  anxsthetics.  and  one  without  any  pain  obviator, 
which  of  course  was  painful,  but  not  nearly  so  unendurable 
as  the  one  removed  by  the  assistance  of  the  so-called  elec- 
trical pain  preventer.  The  latest  instrument  is  no  better 
than  its  predecessor.  If  any  one  doubts  this,  let  him  go 
and  try  it  for  himself." 


Electric  Railway  In  Rochester,  N.  Y. 

It  is  certainly  encouraging  to  note  signs  of  appreciation 
on  the  part  of  the  public  and  the  press  in  relation  to  elec- 
trical enterprises.  In  a  recent  issue  the  Rochester,  N.  Y.. 
Herald  makes  the  following  allusion  to  the  electric  railway 
system  installed  in  that  city  by  the  Short  Electric  company: 

".\  delegation  of  business,  railroad  and  newspaper  men 
from  Fall  River,  Mass.,  will  visit  Rochester  to-day  for  the 
purpose  of  inspecting  our  new  electric  railway  system. 
They  wilt  find  several  lines  in  full  operation  and  others 
nearly  ready  for  the  starting  of  the  electric  cars.  There 
can  be  no  question  that  they  will  be  pleased  with  the 
workings  of  the  system,  for  nothing  equal  to  it  in  all  res- 
pects in  the  line  of  street  railways  of  which  we  have  any 
knowledge  exists  in  the  United  States.  There  are  electric 
railways  in  many  cities  and  many  new  ones  are  building, 
but  the  Rochester  system  un(|uestionably  is  unique  in  the 
thoroughness  with  which  it  has  been  constructed  and  the 
excellence  and  elegance  of  the  cars.  It  will  be  difficult 
for  strangers  to  appreciate,  as  citizens  who  watched  the 
construction  of  the  system  can,  the  fine  and  substantial 
work  done  in  preparing  the  road  bed  and  in  laying  the 
rails.  They  cannot  fail,  however,  to  notice  the  smooth 
running  of  the  cars  and  the  general  excellence  of  the  entire 
service.  Inspection  and  conferences  with  our  citizens 
must  also  satisfy  them  that  the  trolley  system,  while  it  has 
its  imperfectiors,  is  not  as  objectionable  as  critics  in  other 
cities,  notably  New  \'ork  and  Brooklyn,  where  it  meets 
with  much  opposition,  suppose.  The  success  of  its  opera- 
tions depends  upon  the  excellence  of  the  materials  em- 
ployed and  of  the  work  done.  Rochester  has  been  fortu- 
nate under  the  enlightened  management  of  the  company 
here  in  having  the  best  that  money  could  comraanil,  and 
no  impartial  observer  can  question  the  general  success  of 
the  system  here.  The  electric  railway  constructed  and 
run  under  such  auspices  is  incomparably  superior  to  the 
old  horse  railway  and,  we  believe,  far  more  desirable  than 
the  cable  system.  Deplorable  accidents,  of  course,  will 
occur  under  any  system,  sometimes  through  the  fault  of 
employes  and  in  other  cases  through  the  carelessness  or 
recklessness  of  citizens.     But  by  exercising  due  vigilance 


and  caution  the  number  of  such  casualti?s  will  not  be  much 
if  any,  greater  under  the  new  system,  with  all  its  advan- 
tages of  greater   speed   and   comfort,    than   under  the  old 


English  Telephone  Service. 

An  English  electrical  paper  says;  "In  no  town  or  city  on 
the  continent  or  elsewhere  is  the  telephonic  service  so  ut- 
terly bad  and  inefficient  as  it  is  in  London,  and  for  this 
commodity,  or  rather  for  this  nuisance,  the  National  Tele- 
phone company  charges  /■20  per  annum.  In  the  provinces 
a  nearly  uniform  charge  of  ;/;io  has  at  last  been  adopted, 
and  why?  Simply  because  the  Mutual  Telephone  company 
threatens  competition,  and  not  only  threatens  it  but  has 
actually  entered  the  field,  and  has  made  a  successful  start 
in  Manchester.  In  London  the  National  company  thinks 
it  issafe  from  such  an  unpleasant  intrusion,  for  the  diffi- 
culties encountered  by  a  new  company,  would  be  very 
great  indeed." 

In  speaking  of  the  manner  in  which  successful  competi- 
tion against  the  National  company  could  be  conducted,  our 
contemporary  continues:  "The  only  way  in  which  this 
could  be  done  would  be  to  form  an  influential  committee 
with  a  view  of  securing  the  adhesion  of  the  largest  possible 
number  of  business  and  private  individuals  to  a  project  of 
an  improved  telephonic  service  in  London.  This  project 
might  either  assume  the  form  of  starting  a  new  company, 
or,  for  the  sake  of  argument,  of  inviting  the  Mutual  Tele- 
phone company  to  extend  its  operations  to  London.  The 
difficulties  in  this  case  would  soon  vanish,  for  the  number 
of  subscribers  to  the  National  company's  service— if  it  can 
be  called  a  service— is  not  very  large,  thanks  to  its  unceas- 
ing efforts  in  making  its  subscribers  as  uncomfortable  as 
possible.  London,  with  a  population  of  four  and  a  half 
millions,  has  only  about  S.ooo  subscribers,  and  there  can 
be  no  doubt  that  an  equal  number  would  gladly  and  at 
once  avail  themselves  of  the  conveniences  afforded  by  the 
instrument  if  they  could  make  sure  that  they  could  now 
and  then  carry  on  a  conversation  without  feeling  inclined 
to  consign  the  instrument,  the  operator,  and  the  directors 
of  the  company  to  a  place  where  wires  are  hot  and  safety- 
fuses  of  no  avail." 

Preparations  for  the  IVIid-Summer  Con- 
vention. 

The  representatives  of  electrical  interests  in  Canada  are 
already  preparing  for  the  mid-summer  convention  of  the 
National  Electric  Light  association  at  Montreal.  A 
meeting  was  held  last  week  at  which  an  organization  was 
effected  for  the  purpose  of  arranging  for  the  reception  and 
entertainment  of  the  visitors. 

Professor  Eovey  presided,  and  there  were  many  promi- 
nent citizens  present.  The  chairman,  in  calling  the  meet- 
ing to  order,  spoke  of  the  great  benefits  to  be  derived  from 
holding  the  convention  in  Montreal,  and  the  pleasure  it 
would  give  the  citizens  of  Canada's  metropolis  to  welcome 
such  a  distinguished  gathering  of  citizens  of  the  United 
States. 

It  was  decided  to  appoint  a  citizens'  committee,  a  re- 
ception committee,  one  on  amusements,  and  others  to  be 
subsequently  decided  on.  It  was  agreed  that  the  citizens 
should  secure  as  many  attractions  as  possible,  in  the 
amusement  line,  during  ihe  visit  of  the  members  of  the  as- 
sociation. 

It  was  stated  at  the  meeting  that  the  electrical  exhibition 
to  beheld  during  the  sitting  of  the  convention  would  be  the 
leading  feature,  and  certainly  be  the  finest  ever  held  in 
America.  So  far  as  the  attendance  at  the  coming  conven- 
tion is  concerned,  it  promises  to  be  very  large,  and  quite 
equal  to  that  of  any  convention  yet  held  by  the  associa- 
tion. 

'  So  far  as  public  opinion  can  be  judged,"  says  the  Mon- 
treal IhraU,  "evcy  one,  the  most  prominent  citizens  in- 
cluded, are  enthusiastic  over  the  holding  of  the  convention 
here,  and  claim  that  in  every  way  it  will  be  a  grand 
success." 


CORRESPONDENCE. 


New  York  Notes. 

New  York,  May  16. — Jay  Gould  appeared  in  per- 
son at  the  meeting  of  the  Rapid  Transit  commission 
last  Tuesday.  His  application  for  more  than  eighteen 
miles  of  new  lines  for  the  Manhattan  Railway  company  was 
a  surprise.  Mr.  Gould  said  that  his  plan  would  practically 
solve  the  rapid  transit  problem.  lie  asked  the  commission 
to  consider  six  new  routes  which  he  mapped  out  and  ex- 
plained in  detail.  It  is  proposed  to  ask  only  one  fare,  and 
passengers  will  be  allowed  to  change  cars  at  any  station 
without  additional  fare.  Mr  Gould  said  that  the  company 
was  co-operating  with  the  bridge  trustees,  and  would  do  its 
share  of  the  work  of  extension  of  the  bridge  terminals  in 
connection  with  the  enlargement  of  the  city  hall  station  of 
theelevated  railway,  A  third  track  would  be  needed  on  all 
the  lines  and  the  new  structures  would  be  built  heav- 
ier so  as  to  run  trains  at  a  greater  speed.  If  Mr.  Gould's  ■ 
great  scheme  should  be  adopted,  electricity  is  destined  to 
play  an  important  part.  The  commission  is  in  favor  of 
electric  traction,  and  Mr.  Gould  has  said  upon  previous 
occasions  that  it  is  the  intention  of  the  elevated  railway 
company  to  adopt  the  electric  motor  in  the  near  future. 

The  act  of  the  legislature  legalizing  the  division  of  the 
contract  for  the  building  of  the  city's  subways  has  given 
ground  for  the  Board  of  Electrical  Control  to  settle  the-  big 
dispute. 

At  its  meeting   yesterday  the  privilege  of  building  sub- 
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ways  for  low  tension  wires  and  the  control  of  those  subways 
already  constructed  for  the  wires  of  the  local  telegraph  and 
telephone  companies  was  awarded  to  the  Empire  City  Sub- 
way company,  limited.  The  Consolidated  Subway  com- 
pany will  continue  to  build  the  subways  for  the  high  ten- 
sion wires.  This  ends  the  struggle  which  has  been  going 
on  for  years  between  the  electric  light  companies  on  one 
side  and  the  Western  Union  &  Metropolitan  Telephone, 
the  Edison  General  and  the  Bell  Telephone  companies  on 
the  other.  The  mayor  hauled  the  old  company  over  the 
coals  for  the  dilatory  character  of  its  work,  and  said  that 
under  the  new  privilege  the  company  should  promise  to 
build  subways  more  rapidly.  Manager  Ridgeway  of  the 
Consolidated  company,  protested  that  the  company  had  600 
men  at  work. 

"I'll  bet  a  hundred  to  ten  that  you  haven't,"  ex- 
claimed Mayor  Grant,  and,  pulling  a  note  book  from  his 
pocket,  he  proved  that  he  was  right.  Then  President  Lau- 
terbach  of  the  Consolidated  said  that  they  had  already 
spent  $5,000,000  in  the  work,  and  were  hampered  for  lack 
of  funds.  Everything  would  go  on  faster,  however,  with 
the  aid  of  the  Empire  company.  He  also  hinted  that  if 
the  members  of  the  Consolidated  company  could  agree 
among  themselves,  the  Empire  company  might  eventually 
secure  entire  control  of  the  subways. 

The  incorporators  of  the  new  subway  company  are  David 
R.  Parker,  W.  T.  Bouchelle,  H.  F.  Stevens,  J.  C.  Reilly 
and  U.  N.  Bethell.  Col.  Parker  agreed  to  provide  a  bond 
of  $250,000  that  the  work  of  constructing  the  subways 
would  be  faithfully  performed. 

Judge  Lawrence  of  the  Supreme  Court  reserved  decision 
yesterday  on  a  motion  to  enjoin  the  city  from  removing  the 
wires  of  the  Electric  Power  company  from  the  streets  and 
housetops.  It  was  contended  on  behalf  of  the  company 
that  it  was  authorized  to  maintain  its  wires  until  proper 
subways  are  provided;  that  there  are  no  subways,  and  that 
the  currents  the  wires  carry  are  not  dangerous. 

John  Doorley,  a  lineman  of  the  United  States  Illuminat- 
ing company,  while  taking  down  some  wires  on  the  Bow- 
ery on  June  13,  1S89,  took  hold  of  an  improperly  insulated 
wire  and  received  a  shock  which  upset  his  nervous  system, 
bruised  his  back,  and  burned  his  hands.  He  brought  suit 
against  the  company  for  $10,000,  and  recovered  a  verdict 
of  $2,500  before  Judge  Dugro  in  the  Superior  Court  yes- 
terday. 

Telegraph  Lineman  William  Di.\,  of  the  fire  department, 
is  suing  the  city  for  $1,771  for  salary,  claiming  that  he  was 
illegally  dismissed  February  13,  1887. 

Martin  A.  Frank  has  sustained  at  least  a  temporary  de- 
feat in  his  fight  against  the  Edison  Electric  Light  company 
to  prevent  its  consolidation  with  the  Edison  General  Elec- 
tric company.  He  asked  for  an  injunction  to  restrain  the 
company  from  consummating  the  proposed  consolidation, 
and  for  a  receiver  of  the  Electric  Light  company. 

The  defense  was  that  the  light  company  still  main- 
tained its  corporate  existence  and  will  continue  to  do  so, 
and  that  its  acts  have  not  been  illegal.  Its  stock  has  been 
transferred  by  individual  holders  to  the  General  company 
for  stock  in  that  corporation.  It  is  claimed  that  Frank  was 
not  a  stockholder  at  the  time  of  the  alleged  consolidation, 
and  that  the  value  of  stock  has  been  enhanced  since  that 
time. 

In  denying  the  application  Judge  O'Brien  says  that  the 
granting  of  this  motion  would  seriously  affect  the  value  of 
stock  fi.\ed  in  the  organization  of  the  Edison  General  com- 
pany at  $12,000,000.  He  holds  that  there  are  questions  of 
fact  and  doubtful  questions  of  law  which  can  only  be  prop- 
erly disposed  of  by  a  trial.  As  to  the  defendant  corpora- 
tions, the  granting  of  a  temporary  injunction  would  result 
in  great  damage  and  loss,  besides  affecting  seriously  all  of 
the  $[2,000,000  of  stock,  the  holders  of  which  acquiesced 
in  and  assented  to  the  arrangement  between  the  companies. 

W.  H.  T. 

San  Francisco,  Cal. 

San  Francisco,  Cal.,  May  16. — The  Pacific  Posta- 
Telegraph  Cable  company  on  Friday,  May  ist,  gave  a  gen- 
eral invitation  to  the  public  to  inspect  its  new  building  in 
this  city.  About  500  guests  responded.  After  giving  :i 
brief  description  of  the  various  appliances  and  instruments 
L.  W.  Storrer,  the  local  superintendent,  announced  that  as 
he  had  been  asked  several  times  during  the  evening  the 
length  of  time  required  to  transmit  and  receive  messages 
from  various  places,  he  would  transmit  the  following 
message  to  Portland,  New  York,  Washington,  Seattle, 
Tacoma,  Canso,  Nova  Scotia,  and  London,  England: 
'  'Chief  operator: — San  Francisco  is  to-night  inspecting 
the  new  oflice  of  the  Postal  Telegraph  and  Commercial 
Cable  company.  It  is  now  9:30  r.  m.  with  us.  What  is 
the  hour  with   you  and   the  weather?      San  Francisco." 

The  first  reply  came  from  Portland  in  three  minutes, 
"Weather  fair;"  New  York,  three  minutes  and  ten  seconds, 


"Cloudy  and  warm;"  Washington,  three  minutes  and 
eleven  seconds,  "Cloudy  and  warm;'*  Seattle,  three  minutes 
and  twenty-one  seconds,  "Cloudy  and  calm;"  Tacoma, 
three  minutes  and  twenty-eight  seconds,  "Cloudy,  cool  and 
calm;"  Canso,  Nova  Scotia,  four  minutes  and  twenty 
seconds,  "Cold  and  cloudy;"  while  the  reply  from  London, 
"Foggy  and  cold,"  was  received  in  six  minutes  and 
twenty-two  seconds. 

At  its  last  meeting  the  San  Francisco  Board  of  Supervi- 
sors refused  to  grant  the  Omnibus  Cable  Railway  company 
permission  to  operate  overhead  electric  railway  cars  on 
streets  in  the  business  portion  of  the  city  through  which 
cable  franchises  had  been  granted. 

A  company  has  been  organized  at  Portland,  Ore.,  to 
build  an  electric  railway  connecting  Portland  and  Oregon 
City.  The  surveyors  are  now  at  work  making  the  prelimi- 
nary survey  and  the  greater  part  of  the  right-of-way  has 
already  been  secured.  The  road  which  will,  perhaps,  be 
the  longest  in  the  Pacific  Northwest,  will  be  about  fifteen 
miles  long,  and  the  generating  station  will  be  located  at  the 
falls  of  the  Willamette  river  at  Oregon  City,  where  unlim- 
ited water  power  may  be  had.  The  contract  will  call  for 
the  completion  of  the  road  to  Oswego,  where  the  iron  mines 
and  works  of  the  Oregon  Iron  &  Steel  company  are  located, 
by  the  end  of  the  year,  and  for  the  completion  of  the  road 
by  June  i,  1S92. 

The  first  attempt  of  the  Electrical  Improvement  company 
to  secure  an  electric  lighting  and  power  franchise  from  the 
new  Board  of  Supervisors  was  defeated  last  Monday  even- 
ing. Some  members  of  the  board  stated  that  their  ob- 
jection to  the  proposed  franchise  was  based  upon  the  belief 
that  the  same  had  not  been  introduced  in  proper  form, 
while  others  felt  that  they  could  not  support  it  because  of 
the  conviction  that  all  wires  must  go  underground  before 
long,  hence  it  would  not  be  wise  to  grant  further  permis- 
sion for  overhead  construction.  Several  members  of  the 
Electrical  Improvement  company  have  organized  a  new 
company  known  as  the  Arc  &  Incandescent  Electric  Light 
company,  and  it  is  believed  by  many  that  the  new  organi- 
zation will  endeavor  to  obtain  the  franchise  that  the  Im- 
provement company  has  so  long  fought  for  in  vain. 

S. 


Pittsburg,  Pa. 


Pittsburg,  May  16. — The  first  practical  tests  of  writing 
telegraphy  on  long  distances  in  this  part  of  the  country 
was  made  recently  between  this  city  and  New  York. 
The  instrument  in  this  city  was  placed  in  the  office  of 
J.  H.  Stevenson,  above  the  Postal  Telegraph  office.  In 
New  York  city  the  work  was  done  from  room  16  at  5 
Dey  street.  At  this  end  H.  Ethridge  was  the  operator, 
and  at  the  other  end  the  work  was  done  by  Max  Gump, 
son  of  General  Manager  W.  E.  Gump,  of  the  Writing 
Telegraph  company.  The  wires  used  were  the  new  cop- 
per wires  of  the  Postal  Telegraph  line  recently  completed 
between  this  city  and  the  East.  This,  of  course,  gave  the 
machine  an  excellent  chance  to  show  what  it  could  do,  as 
the  copper  wire  has  a  great  many  advantages  over  the  or- 
dinary iron  wire  in  such  a  test.  The  first  message  received 
was  a  telegram  to  the  Pittsburg  Dispatch  from  its  New 
York  correspondent. 

A  Pittsburg  inventor,  D.  J.  Cable  by  name,  claims  to 
have  made  a  novel  invention,  which  consists  of  an  aluminum 
boat  to  be  propelled  by  electricity  supplied  from  an  alumi- 
num battery.  The  battery,  Mr.  Cable  says,  will  weigh  but 
a  couple  of  pounds,  and  will  be  suflicient  to  produce 
power  for  running  a  good  sized  pleasure  boat.  The  diffi- 
culty in  finding  a  soldering  substance  for  the  metal,  Mr. 
Cable  says,  he  has  overcome.  A  boat  capable  of  carrying 
four  to  six  persons  should  not  weigh  more  than  sixty  or 
seventy  pounds,  and  would  therefore  be  a  very  handy  sort 
of  a  craft. 

Mr.  Westinghouse  has  at  last  announced  to  the  stock- 
holders of  the  Westinghouse  Electric  \  Manufacturing 
company  his  plans  for  the  reorganization  of  that  company 
on  a  solid  financial  basis. 

According  to  Mr.  Westinghouse's  plan  a  syndicate  of 
eastern  gentlemen  has  gone  in  with  him  to  undertake  the 
reorganization.  This  syndicate  is  composed  of  August 
Belmont,  Jr.,  Marcellus  Hartley,  Henry  B.  Hyde,  Erayton 
Ives,  Charles  Francis  Adams  and  Charles  Fairchild. 

The  capital  stock  of  the  company  is  not  to  be  increased. 
The  holders  of  the  common  stock  outstanding  are  request- 
ed to  surrender  \o  per  cent,  of  their  holdings  into  the 
treasury,  which,  with  the  $3,000,000  preferred  stock  issued 
but  not  yet  sold, will  make  about  $6,ono,ooo  of  stock  in  the 
treasury.  Of  this  $4,000,000  is  to  be  converted  into  7 
per  cent,  stock,  of  which  the  $3  000,000  specified  above  is 
to  be  issued  to  care  for  the  lloating  debt  of  the  company 
and  provide  working  capital,  and  $500,000  is  to  be  held  in 
the  treasury  to  provide  further  working  capital  when 
needed.     A  part   of   the   treasury   s'opk    is  to  be  used   to 


purchase  further  stock  in  the  United  States  Electric 
Lighting  company  of  Newark,  N.  J.,  and  the  Consoli- 
dated Electric  Light  company  of  New  York  City,  in  both 
of  which  companies  the  Westinghouse  Electric  &  Manu- 
facturing company  is  already  interested. 

Since  the  announcement  of  this  plan  was  made  to  the 
stockholders  last  Monday  a  great  deal  of  speculation  has 
been  going  on  as  to  whether  the  matter  would  be  satis- 
factorily received  by  the  stockholders,  and  it  must  be  very 
gratifying  to  the  company,  as  well  as  to  the  electric 
interests  in  general,  that  the  majority  of  the  shareholders 
have  expressed  their  assent  to  the  scheme  and  there  is  no 
doubt  that  at  the  next  meeting  the  affairs  of  the  company 
will  take  a  very  favorable  turn. 

The  Duquesue  Traction  company  made  the  first  trial 
trip  on  its  road  last  Monday  and  as  everything  went  off 
very  satisfactorily,  there  is  every  prospect  that  the  road 
will  be  in  complete  operation  by  next  week. 

An  ordinance  has  been  offered  in  Allegheny  City  for  the 
abolition  of  the  big  electric  light  towers  which  are  now 
being  used  by  the  city.  Ever  since  the  city  has  been 
operating  the  electric  light  plant  the  people  have  com- 
plained that  these  towers  are  not  satisfactory  and  there  is 
a  demand  for  mast  arms  like  those  used  in  the  city  of 
Pittsburg. 

PiTTSUURG,  May  iS. — The  adjourned  meeting  of  the 
stockholders  of  the  Westinghouse  Electric  company,  which 
was  to  have  been  held  at  lo  o'clock  this  morning,  was,  at 
the  request  of  the  board  of  directors,  readjoumed  until 
June  1st.  Mr.  Westinghouse  said  that  it  was  the  desire  of 
the  board  to  give  stockholders  more  time  to  assent  to  the 
proposed  plan  of  reorganization.  The  reorganization  can 
be  effected  as  soon  as  nine  tenths  of  the  stock  is  in  the 
hands  of  the  trust  company;  50,000  shares  have  already 
been  turned  in,  but  a  unanimous  surrender  of  certificates 
is  desired.  Mr  Westinghouse  says  that  there  is  no  other 
way  out  of  the  difficulty,  and  that  he  expects  that 
June  1st  will  see  matters  settled  permanently.  E.  li.  H. 


Minneapolis,  Minn. 

Minneapolis,  May  16. — Work  on  the  extension  of  the 
lines  of  the  electric  street  railway  was  commenced  nearly  a 
month  ago  and  is  being  pushed  rapidly.  So  far  about  six 
miles  of  track  have  been  completed  on  the  east  side  upon 
which  the  cars  will  be  placed  within  a  week.  Two  new 
car  houses  are  being  built,  one  on  the  east  side  200x300 
feet  with  a  storage  capacity  of  200  cars  and  one  on  the 
inter-urban  line  about  equi-distaut  between  the  two  towns 
100x300  feet  in  size,  with  a  capacity  of  115  cars.  The 
power  house  at  Minneapolis  was  found  to  be  inadequate, 
and  a  large  addition  has  just  been  built.  Two  Corliss 
engines,  each  of  1200  horse  power  capacity  built  by  E.  P. 
Allis&Co.,  Milwaukee,  have  been  placed  in  this  power 
house,  but  thus  far  one  only  has  been  put  in  service.  Before 
the  close  of  this  month  it  is  expected  that  20  of  the 
new  motor  cars  for  the  inter-urban  line  will  be  ready,  and 
this  number  will  be  increased  as  rapidly  as  possible  to 
40  or  45.  These  cars  will  be  equipped  with  two  25  horse 
power  Thomson- Houston  motors  and  will  pull  from  two 
to  three  trailers,  and  will,  it  is  expected,  reduce  the  run- 
ning time  to  about  35  minutes.  At  the  present  time  this 
company  has  in  active  service  in  Minneapolis  So  motors 
and  60  trailers  with  20  motor  cars  on  the  inter-urban 
line.  The  entire  system  when  completed,  including  St. 
Paul,  will  require  about  230  miles  of  track  and  500  cars 
And  in  addition  about  20  miles  of  track  connecting  suburban 
towns  is  under  consideration,  and  will  probably  be  built  in 
the  near  future. 

The  trafliconthe  line  between  the  two  cities  has  exceeded 
all  expectations  and  will  require  a  much  heavier  service 
than  was  at  first  contemplated.  Messrs.  W.  F.  Carr  and 
C.  C.  Smith,  electrical  and  mechanical  engineers,  with  a 
large  staff  of  assistants,  have  charge  of  the  engineering 
departments  covering  all  the  new  work  under  waj'.  and 
such  reconstruction  as  has  been  necessary. 

The  Northern  Car  company  is  having  a  very  active  sea- 
son so  far,  and  is  employing  a  large  number  of  men  at  its 
works  at  Robbinsdale.  It  has  now  in  hand  and  nearly 
ready  for  delivery  six  of  the  largest  cars  ever  built  for 
street  railway  use.  These  cars  were  ordered  by  the  River- 
side Park  Railway  company  of  Sioux  City,  Iowa,  and  are 
to  be  used  in  a  summer  suburban  traffic.  The  cars  are  34 
feet  in  length  over  all,  the  car  proper  being  28  feel,  with  a 
vestibule,  and  are  equipped  with  a  No.  20  McGuire  steel 
truck  and  two  20  horse  power  Westinghouse  motors. 
The  interiors  are  finished  in  oak,  with  the  Hale  &  Kilburn 
seat,  presenting  a  light  and  attractive  appearance.  The 
Northern  company  also  has  under  way  forty  closed  cars  18 
feet  6  inches  in  length,  of  a  new  design,  to  be  used  in 
Minneapolis  and  Huluth,  and  three  summer  cars,  also  of  a 
new  design,  for  the  Elgin,  III.,  company.  The  capacity  of 
the  plant  is  to  be  nearly  doubled  at  once,  which  will  insure 
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the  early  completion  of  the  work  in  hand  and  a  promp- 
beginning  on  a  large  number  of  new  orders  that  have 
recently  been  secured. 

W.  E.  Crane,  who  has  been  engaged  in  a  long  series  of 
experiments  looking  to  the  perfection  of  an  electric  type- 
setting device,  will  open  an  office  and  laboratory  in  New 
York  city  within  the  next  ten  days,  leaving  Minneapolis 
temporarily  at  least.  Mr.  Crane  has  his  inventions  prac- 
tically perfected  and  will  give  them  to  the  public  at  an 
early  day.  H. 

PERSONAL. 

Alex.  Kempt  returned  to  Chicago  last  week  from  a  trip 
through  South  Dakota. 

S.  D.  Nesmith  has  been  appointed  manager  of  the  Cen- 
tral Thomson-Houston  company,  Cleveland,  O. 

Charles  Higgins  was  recently  named  for  superintendent 
of  the  fire  and  police  telegraph  of  St.  Louis.  The  com- 
mittee on  fire  department  reported  favorably,  and  the  ap- 
pointment was  unanimously  confirmed  by  the  council. 


NEW  INCORPORATIONS. 

Potomac  Electric  company,  Washington,  D.  C;  capital 
stock,  $25,000;  to  produce  electricity  for  illuminating  or 
power  purposes. 

Princeton  Electric  Light  &  Power  company,  Princeton 
111.;  capital  stock,  |;i5. 000;  electric  lighting  and  railway, 
use  in  Princeton. 

Monticello  Electric  Light  company,  Monticello,  Piatt 
county,  III.;  capital  stock,  $10,000;  furnishing  electric  light, 
power  and  supplies. 

Maxstadt  Electric  company,  Chicago,  III.;  capital  stock, 
$100,000:  to  manufacture  and  sell  electric  trusses,  com- 
pounds and  electric  devices. 

Connellsville,  New  Haven  &  Leisenring  Street  Rail- 
way company;  capital  stock,  |iGO, 000;  street  railway  by 
electric,  horse  or  cable  power. 

Great  Western  Electric  Supply  company,  Charles  City, 
la.;  capital  stock,  $5,000,000;  buy,  sell,  manufacture  and 
deal  in  all  kind  of  electric  supplies. 

Salina  Electric  Railway  company,  Salina,  Kan.;capit 
al  stock,  $100,000;  to  maintain  and  operate  by  electricity 
a  line  of  railroad  in  the  city  of  Salina. 

People's  Electric  Light,  Heat  and  Power  company, 
of  Greenville,  Pa.;  capital  stock,  $-5,000;  supplying  light, 
heat  and  power  by  means  of  electricity. 

Gettysburg  Electric  Light,  Heat  &  Power  company, 
Gettysburg,  Adams  county.  Pa.;  capital  stock,  $23,000; 
supplying   light,  heat  and  power  by  electricity. 

Waynesboro  Electric  Light  &  Power  company,  Waynes- 
boro, Franklin  county.  Pa.;  capital  stock,  $15,000;  supply- 
ing light,   heat  and   power   by  means  of  electricity. 

Trenton  Railroad  company,  Trenton,  Mo. :  capital 
stock,  $6,000;  to  construct  and  operate  horse  railroads,  to 
purchase,  construct  and  operate  electric  and  cable  railroads 
in  any  part  of  Missouri. 

Jackson  Cady  Electric  Railway  Signal  company,  Port- 
land, Me.;  capital  stock,  $1,000,000;  to  acquire  and  dispose 
of  letters  patent  relating  to  electric  signals  for  use  in  con- 
nection with  the  operation  of  railways. 

Carpenter  Electric  Heating  Manufacturing  company,  St. 
Paul,  Minn.;  capital  stock,  $400,000;  to  manufacture  and 
sell  electric  heating  appliances  and  apparatus  of  every  de- 
scription, electric  motors,  electric  dynamos,  etc. 

Massachusetts  Manufacturing  &  Electrical  Supply  com- 
pany, Chelsea,  Mass.;  capital  stock,  $25,000;  to  manufact- 
ure buy  and  sell  all  kinds  of  woodwork,  electrical  machinery 
and  supplies,  and  to  apply  and  fit  the  same  to  buildings. 

W.  D.  Graves  Electrical  lic  Manufacturing  company 
Cleveland,  O.;  capital  stock,  $25,000;  manufacturing  and 
dealing  in  electrical  goods,  apparatus  and  appliances,  all 
kinds  of  machinery,  and  to  own  and  control  United  States 
patents,  etc. 

Lincoln  Electric  Railway  company,  Lincoln,  Neb.;  cap- 
ital stock,  $100,000;  toconstiuct,  own  and  operatea  system 
of  suburban  and  street  railroad,  and  to  generate  and  rent 
power  and  light,  and  to  own  all  necessary  real  estate  with 
suitable  tracks,  etc.,  and  appliances  for  same. 


ELECTRIC  LIGHTING. 

An  electric  light  plant  is  to  be  erected  at  Dayton,  Tenn. 

It  is  reported  that  Rockdale,  Tex.,  is  to  have  an  electric 
light  plant. 

Union  City,  Tenn.,  has  decided  by  a  popular  vote  to  have 
electric  lights. 

Contracts  have  been  let  for  the  erection  of  an  e'ectric 
light  plant  at  Arkansas  Harbor,  Tex. 

The  Paris  municip-ility  has  renewed  for  ten  years  the 
contracts  for  the  electric  lighting  of  the  boulevards. 

The  lioard  of  Trustees  of  Versailles,  Ky.,  has  advertised 
for  sealed  bids  for  lighting  the  town  by  electricity. 

The  city  of  Jackson,  Tenn.,  has  decided  to  issue  bonds 
to  the  extent  of  $75,000  to  provide  money  for  an  electric 
light  plant. 

At  Hagcrslown,  Md.,  a  new  company  has  been  organ- 
ized with  a  capital  stock  of  $35,000  to  furnish  gas  and 
electric  light. 

It  is  a  noticeable  fact  that  municipalities  find  it  harder  to 
procure  authority  to  do  commercial  lighting  than  to  light 
he  streets.     The  latest  instance  is  at  Crawfordsville,  Inct., 


where  the  city  council  amended  that  part  of  the  resolution 
referring  to  commercial  lighting  and  confined  itself  to  a 
plant  to  do  public  lighting. 

The  New  Albany,  Ind.,  Electric  Light.  Heat  &  Power 
company — capital,  $700,000 — assigned  to  Charles  W. 
Sowie  on  May  iSth.  The  estimated  liabilities  are  $50,000; 
assets,  about  the  same. 

The  Electric  Light  commission  of  Wheeling,  W.  Va., 
has  reported  that  an  electric  light  plant  suitable  to  the  re- 
quirements of  the  city  would  cost  about  $100,000.  The 
city  council  set  aside  the  sura  named  to  provide  for  the 
erection  of  a  plant. 

The  Electrical  Engineering  company  of  St.  Paul  has  re- 
cently sold  to  the  city  of  Audubon,  la.,  a  750  light  alter- 
nating plant  made  by  the  National  Electric  Manufacturing 
company  of  Eau  Claire.  The  work  of  installation  will 
commence  in  a  few  days. 

AU  cities  of  the  third  class  in  Missouri  have  been  em- 
powered by  the  legislature  to  erect,  maintain  and  operate 
gas  and  electric  works.  A  contemporary  remarks:  "If 
this  theory  is  a  good  one  for  the  third  class  cities,  why  isn't 
it  good  for  the  first  and  second  ?  And  if  it  is  bad  policy 
for  the  first  and  second,  why  isn't  it  as  bad  for  the  third  ?" 

At  the  annual  meeting  of  the  River  &  Rail  Electric 
Light  company  at  Charleston,  W.  Va.,  the  following 
named  directors  were  elected:  Geo.  L.  Wright,  F.  W. 
Holls.  Henry  E.  Tremain,  Albon  Man,  R.  F,  Rogers, 
F.  F.  Randolph,  and  W.  C.  Brown,  New  York  City;  Wm. 
Main,  S.  B.  Chi'tenden,  S.  R.  Bradley,  Brooklyn;  Benj. 
Butterworth,  Chicago. 

The  Thomson- Houston  Electric  company  reports  the 
following  recent  installations  made  by  its  western  isolated 
lighting  department:  Thos.  Kane  &  Co.,  137  Wabash 
avenue,  Chicago,  50  light  incandescent  plant  to  run  in 
connection  with  Regan  Vapor  engine ;  Wm.  Ruehl 
Brewing  company.  224  West  Twelfth  street,  Chicago, 
200  light  incandescent  plant;  Hagar  &  Johnson  Manu- 
facturing company,  Marquette,  Mich.,  250  light  incan- 
descent plant;  Rankin  &  Pritsch  Foundry  and  Machine 
company,  St.  Louis,  Mo.,  iS  light  arc  plant; 
Morrisson,  Plummer  t^  Co. ,  200  Rando  Iph  street, 
Chicago,  250  light  incandescent  plant. 


ELECTRIC  RAILWAYS. 

The  electric  railway  connecting  Lebanon  and  Annville. 
Pa.,  is  to  be  completed  by  July  4th. 

George  J.  Morse  has  secured  a  franchise  to  construct  an 
electrical  railroad  at  Dayton,  Tenn. 

The  electric  power  house  of  the  Capital  Street  Railway 
company  of  Little  Rock,  Ark.,  will  cost  $46,000  and  have 
ground  dimensions  of  go  by  300  feet. 

The  Pimlico  -S:  Pikesville  Railroad  company  of  Pikesville, 
Md.,  has  been  granted  authority  by  the  county  commis- 
sioners to  construct  an  electrical  railroad. 


The  Birmingham,  Ala.,  Railway  &  Electric  company 
has,  it  is  stated,  closed  a  contract  with  the  Thomson- 
Houston  Electric  company  for  the  equipment  of  its  railway 
wi'h  the  electric  svstem. 


In  commenting  on  O.  T.  Crosby's  experiments  in  the 
line  of  electric  railway  propulsion  at  high  speeds,  the  Lon- 
don Ehclrical  Engineer  says:  "'In  a  country  where  time  is 
so  valuable  as  in  the  United  States,  and  where  it  now  takes 
seven  days  to  cross  from  New  York  to  San  Francisco,  a 
scheme  of  rapid  traveling  such  as  this,  if  taken  up  by  prac- 
tical men,  may  with  some  probability  be  expected  before 
very  long  to  lead  to  results  which  will  astonish  the  skep- 
tics. At  any  rate,  we  certainly  see  a  possibility  of  higher 
railway  speeds,  and  we  can,  at  least,  hope  for  the  prac- 
tice." 


ELECTRIC  MOTOR. 

A  project  for  the  construction  of  a  number  of  electrically 
propelled  boats  to  ply  on  the  Seine  is  under  advisement  in 
Paris. 

The  Russian  government  has  just  placed  an  order  with 
an  English  electrical  company  for  the  equipment  for  an 
electric  launch  40  feet  long. 

Water  power,  transmitted  by  electricity,  is  utilized  to 
operate  mills  at  Quartertown,  near  Mallow,  in  Ireland. 
This  is  said  to  be  the  first  installation  of  this  character  in 
the  Emerald  Isle. 


ELECTRIC  MINING. 

The  Jeffrey  Manufacturing  company  has  installed  electric 
coal  mining  plants  as  follows;  Ilelvetia  Mines,  Helvetia. 
Pa.,  four  electric  machines;  Red  Stone  Coal  ^S:  Coke  com- 
pany, Grindstone,  Pa.,  two  electric  machines;  Union  Col- 
liery company,  Victoria.  B.  C,  four  electric  machines. 

Skilton  &  Son,  31  and  33  Broadway,  New  York,  have 
been  appointed  agents  for  the  Bain  Electric  Manufactur- 
ing company  for  Mexico,  Central  and  South  America  and 
the  West  Indies,  for  the  sale  of  electrical  apparatus  for  the 
transmission  of  power  and  for  mining  purposes.  Mr. 
Bain  reports  a  largely  increasing  demand  for  apparatus  for 
electric  coal  mine  haulage.  This  company  recently 
shipped  a  50  horse  power  dynamo  to  the  Electric  Coal 
Mining  and  Machinery  company  of  Pittsburg.  The 
company  is  winding  an  extra  armature  for  a  125  horse 
power  dynamo  for  the  Crescent  Coal  company  of  What 
Cheer,  la.  The  latter  company  operates  its  electric  plant 
during  the  day  for  under  cutting  and  drilling  and  at  night 
for  clearing  the  mine  of  water. 


TELEGRAPH. 

In  future  no  censorship  of  telegrams  will  be  exercised  in 
Germany  except  in  times  of  public  danger. 

The  Danville,  Va.,  &  East  Tennessee  Telegraph  com- 
pany has  been  incorporated  with  a  capital  stock  of 
$90,000. 

A  second  cable  is  to  be  laid  between  the  Island  of  Cor- 
sica, in  the  Mediterranean,  and  the  mainland.  It  will  give 
Corsica  direct  telegraphic  communication  with   Marseilles. 

The  new  submarine  cable  works  at  Calais,  France,  were 
opened  on  April  i8th.  A  cable  1,062  miles  in  length,  and 
weighing  2,367  tons,  was  the  first  turned  out  of  the  new 
shops. 

The  statistics  of  the  Austrian  post  telegraph  department 
for  1889  have  just  been  published.  The  receipts  were, 
including  international  telegrams,  4,181,087  florins,  against 
3,899,628  in  1S88,  an  increase  of  7  per  cent.  The  total 
number  of  messages  was  25,192,235,  as  against  23,839,620 
in  188S,  an  increase  of  nearly  6  per  cent.  The  govern- 
ment now  owns  26,677  kilometers  of  trunk  lines,  compris- 
ing 73-003  kilometers  of  wires.  During  iSSg  42  central 
telephone  stations  were  opened,  including  those  belonging 
to  private  companies,  and  96,322  telegrams  were  trans- 
mitted by  telephone  to  telegraph  offices,  and  128,094  tele- 
grams were  transmitted  by  telephone  to  subscribers. 

A  distilling  company  sent  a  telegram  to  boilermakers  in 
a  neighboring  city  notifying  them  that  a  boiler  was  out  of 
repair  and  asking  them  to  "send  man  at  once."  By  rea- 
son of  the  failure  of  the  telegraph  company  to  transmit  or 
deliver  the  message,  the  distilling  company  was  compelled 
to  suspend  operations  for  twenty-four  hours  longer  than  it 
would  have  done  had  the  message  been  transmitted  and  de- 
livered in  the  regular  course  of  business.  The  Superior 
Court  of  Kentucky  held,  in  an  action  against  the  telegraph 
company,  that  the  sender  of  the  message  was  entitled  to 
recover  for  the  additional  expense  incurred  in  feeding  cat- 
tle, and  the  additional  amount  paid  to  hands,  by  reason 
of  the  delay  caused  by  defendant's  failure  to  transmit  the 
message.  


TELEPHONE. 


At  Bridgeport,  Conn.,  the  telephone  wires  of  the  South- 
ern New  England  Telephone  company  are  being  put  under 
ground. 

The  newly  organized  Natchitoches  Telephone  company 
will  construct  and  operate  a  telephone  line  from  Natchi- 
toches to  Cypress,  La. 

An  epidemic  of  influenza  recently  attacked  the  operators 
in  the  switch-room  of  the  National  Telephone  company's 
station  at  Manchester,  England.  The  service  was  greatly 
interfered  with  for  some  time,  although  the  difficulty  was 
partially  met  by  procuring  operators  from  other  cities. 

A  serious  drawback  to  the  use  of  the  Anglo-French  tele- 
phone line  is  the  difference  in  the  languages  used  at  the 
termini.  Many  queer  mistakes  have  already  been  reported. 
An  amusing  blunder  was  made  in  the  case  of  an  English  cor- 
respondent who  wished  to  telephone  to  Paris  to  sa  y  that  there 
was  a  grand  success  at  the  Prince  of  Wales  Theater  of 
"L'Enfant  Prodigue."  This  he  had  pronounced  "L'Onfong 
Proddigg,  Prangce  of  Wales."  which  the  French  reporter 
at  the  other  end,  not  being  accustomed  to  the  English 
accent,  took  for  English  "Hong  Kong,  strong  gale" — that 
is,  for  a  notification  of  a  storm  at  Hong  Kong. 

It  is  reported  that  the  National  Telephone  company  has 
resolved  to  construct  a  telephone  line  between  Scotland 
and  England.  In  making  this  statement  an  Edinburg 
paper  has  this  to  say:  "The  two  countries  are  indebted  to 
this  telephone  company  for  a  large  share  of  the  blessings 
it  has,  and  had  it  not  been  for  the  crass  stupidity  of  post- 
office  officialism,  these  benefits  would  have  been  far  greater. 
There  is,  however,  something  very  far  wrong  when  our 
postofiice  is  concerning  itself  with  such  idle  schemes  as 
telephone  lines  between  London  and  Marseilles,  and  Lon- 
don and  Bordeaux,  while  all  the  time  scarcely  two  im- 
portant towns  of  Great  Britain  and  Ireland  are  in  telephonic 
communication  with  each  other." 

Detroit  has  been  greatly  affiicted  with  labor  troubles; 
but  few  of  the  residents  of  that  city  realized  how  great  was 
the  danger  that  threatened  them  when  the  telephone  com- 
pany enforced  its  new  rules  May  ist.  According  to  a  press 
dispatch  the  operators  were  greatly  disturbed  over  the  new 
rules  which  prohibit  chewing  gum  during  working  hours 
interdict  any  private  conversation  over  the  wires,  and 
require  them  to  give  their  number  instead  of  saying 
"Hello."  The  girls  "talked  strike"  in  subdued  tones. 
The  day  girls  would  be  willing  to  strike  but  they  are  not 
organized,  nor  have  they  time  to  organize,  and  in  addition 
to  this  fear  their  chances  of  success  would  be  very  small. 
The  night  girls  have  no  more  privileges,  but  have  more 
time  to  themselves.  Neither  set  will  trust  the  other  to  or- 
ganize a  union.  The  girls  are  still  angry,  however,  and 
have  been  muttering  about  the  new  rules  ever  since  they 
went  into  effect. 


MISCELLANEOUS. 

A  dividend  of  75  cents  per  share  has  been  declared  on 
the  Fort  Wayne  Electric  company's  stock. 

During  the  progress  of  the  Frankfort  electrical  exhibi- 
tion A.  Egts  of  Oldenburg  will  deliver  popular  lectures  on 
electrical  phenomena  and  appliances.  The  formal  opening 
of  the  exhibition  took  place  on  May  16th. 

An  English  electrical  paper  states  that  the  municipality 
of  Geneva,  Switzerland,  has  made  a  grant  of  60,000  francs 
toward  the  erection  of  luminous  fountains,  which,  it  says, 
promise  to  surpass  those  seen  at  the  South  Kensington 
and  Paris  Exhibitions.  The  fountains  will  be  erected  in 
the  harbor  near  the  left  shore.     A  dynamo  with  a  turbine 
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of  75  horse  power  will  be  installed,  and  the  water  will  be 
taken  from  the  reservoir  at  Bessinges  ob  Cologny.  Six 
arc  lamps  with  silver  plated  reflectors  will  be  used  for  the 
illumination  of  the  main  jet,  which  is  to  be  90  meters  in 
height,  and  of  the  additional  jets.  The  fountains  will 
throw  up  500  liters  per  second,  or  double  the  quantity  of 
water  thrown  up  by  the  fountains  in  the  Champ  de  Mars, 
at  the  Paris  Exhibition  of  1SS9.  The  color  effects  will  be 
obtained  by  the  s)'stem  first  used  at  the  South  Kensington 
Exhibition. 

At  Halifax,  Nova  Scotia,  a  signal  gun  is  fired  from  the 
citadel  each  day  at  noon  and  at  9:30  r.  m.  A  cable  has 
been  laid  from  a  clock  maker's  establishment  to  the  citadel, 
and  is  connected  with  a  clock  which  automatically  fires  the 
gun.  The  dial  of  this  clock  has  two  small  receptacles 
containing  mercury.  One  of  these  is  so  placed  that  the 
reverse  end  of  the  record  band  will  touch  the  mercury 
when  the  index  end  points  to  the  sixtieth  second.  When 
the  minute  hand  touches  the  mercury  in  one  receptacle  and 
the  second  hand  touches  it  in  the  other  the  circuit  is  com- 
pleted, and  the  big  gun  at  the  citadel  is  discharged  by  an 
electric  circuit  passing  from  the  clock. 

William  Maver,  Jr.'s.,  work  on  "American  Telegraphy," 
upon  which  he  has  spent  several  years,  will  soon  be  issued. 
The  book  will  comprise  about  600  pages,  including  over 
400  diagrams  and  engravings.  Following  is  a  list  of  the 
principal  subjects  discussed:  Morse  telegraphy,  including 
switch-boards,  lightning  arresters,  etc.;  quadmplex  tele- 
graph systems;  duplex  telegraph  systems;  telegraph  and 
general  electrical  testing;  galvanometers;  printing  tele- 
graph systems;  stock  ticker  telegraphs;  Wheatstone,  chem- 
ical and  other  automatic  telegraphs;  fire  alarm  telegraphy; 
automatic  telegraph  repeaters  including  the  Wheatstone 
repeater;  automatic  fire  alarm  telegraphy;  American  dis- 
trict telegraphy;  police  patrol  telegraph  systems;  electric 
railway  block  signaling;  bank  and  burglar  alarm  teleg- 
raphy; time  telegraph  circuits;  writing  telegraph  systems; 
military  telegraphing;  submarine  telegraphy;  telegraphing 
to  and  from  moving  trains;  telegraph  and  telephone  work- 
ing on  the  same  wire;  dynamo  machines  in  telegraphy;  pri- 
mary batteries;  telegraph  construction,  etc. ,  etc.  The 
book  is  being  published  by  J.  H.  Bunnell  &  Co.,  76  Cort- 
landt  street.  New  York. 


TRADE   NEWS. 


A  large  addition  to  the  Ball  Engine  Works  at  Erie,  Pa., 
is  in  course  of  erection. 

The  Short  Electric  Railway  company  of  Cleveland,  O., 
has  issued  a  neat  booklet  setting  forth  the  merits  of  the 
Short  gearless  motor. 

The  Globe  Carbon  company  has  broken  ground  for  a 
new  factory  at  Ravenna,  O.,  which  will  be  double  the  size 
of  the  present  factory.  It  is  expected  that  the  new  works 
will  be  completed  in  Seplember. 

Announcement  is  made  that  the  Ball  &  Wood  com- 
pany, 15  Cortlandt  street,  New  York,  has  succeeded  the 
firm  of  Charles  R.  Vincent  &  Co.  as  selling  agent  for  the 
Ball  automatic  cut-ofT  engine.  The  members  of  the  latter 
firm  have  connected  themselves  with  the  new  company. 


BUSINESS. 


The  S.  S.  White  Dental  Manufacturing  company  of 
Philadelphia  has  purchased  the  patents  of  the  Partz  bat- 
teries and  is  furnishing  them  for  running  light  machinery. 

The  special  advantages  to  be  derived  from  using  the 
new  Standard  Twin  conductor  of  the  Interior  Conduit  & 
Insulating  company,  New  York,  have  been  thoroughly 
presented  in  a  circular  issued  by  the  company.  The  large 
sales  reported  during  the  week  would  seem  to  indicate  that 
construction  companies  already  recognize  the  value  of  this 
invention. 

Chas.  A.  Schieren  &  Co.  of  New  York  recently  gave  the 
Electric  Light  company  of  Owensboro,  Ky.,  the  privilege 
of  perforating  a  belt  which  had  given  considerable  trouble. 
After  the  change  had  been  made  the  electric  light  company 
wrote  Schieren  iN:  Co.:  "We  have  perforated  the  belt  and 
are  more  than  pleased  with  it;  we  used  to  have  to  run  it  so 
tight  it  was  very  near  impossible  to  keep  the  journals  cool; 
it  now  runs  very  slack  and  without  waving  or  flopping." 

Letters  from  the  Weir  Frog  company  of  Cincinnati,  O  , 
and  the  John  llrenner  Brewing  company  of  Covington, 
Ky.,  testify  to  the  appreciation  in  which  the  Triumph  com- 
pound engine  is  held  for  furnishing  power  for  electric  light 
plants.  Mr.  Weir  stales  his  belief  that  "it  is  the  engine 
best  adapted  to  the  electric  light  plant  that  has  yet  been 
produced,"  while  the  president  of  the  brewing  company 
says  "that  the  engine  is  operating  our  arc  and  incandes- 
cent dynamos  to  our  entire  satisfaction." 

The  Sioux  City  Engine  Works  report  business  as  im- 
proving greatly  in  the  past  two  weeks.  They  have  steadily 
had  work  since  January  ist  for  their  standard  Corliss  and 
Giddings  Automatic  engine,  and  have  a  large  number  of 
engines  finished  and  ready  for  prompt  delivery.  The  pros- 
pects for  the  season's  business  were  never  before  better  at 
this  time  of  the  year.  The  applications  for  estimates  and 
prices  are  largely  for  the  larger  size  engines  and  steam 
plants.  They  arc  now  completing  some  special  machin- 
ery which  will  greatly  increase  their  facility  for  both  quan- 
tity and  (|uality  of  work,  and  are  also  intending  to  put  in 
a  large  night  force  soon  to  run  for  the  next  six  months  in 
order  to  keep  up  with  the  demands  of  their  trade. 
Among  the  recent  orders  for  electric  light  plants  are  two 
compound  condensing  engines  sold  to  W.  J.  Ilobson  for 
his  electric  lighting  and  railway  plant  now  building  at 
Waco,  Tex.;  one  to  the  Sioux  Refrigerator  company, 
Sioux  City,  for  electric  lighting,  and  to  operate  the  eleva- 
tors; one  to  James  F.  Toy  of  Sioux  City  for  electric  light- 
ing, and  one  250  horse  power  Corliss  to  the  Lincoln  City 


Electric  Railway  company,  Lincoln,  Neb.,  the  second  with- 
in a  year. 

An  office  of  the  Electrical  Engineering  &  Supply  com- 
pany, St.  Paul,  has  been  opened  at  room  931, 
the  Rookery,  Chicago,  as  a  local  agency  for 
the  National  dynamos  and  apparatus,  and  as 
a  purchasing  agency  for  the  main  office  at  St.  Paul  and 
the  Duluth  branch,  with  W.  D.  De  Munn  in  charge. 
C.  A.  Daigh.  who  was  formerly  manager  of  the  N.W. 
Thomson- Houston  company,  St.  Paul,  is  president  of  the 
company,  and  Morgan  Brooks,  formerly  treasurer  of  the 
St.  Paul  Gas  company,  treasurer.  A.  B.  Sibley,  who  has 
also  held  a  prominent  position  with  the  gas  company,  has 
just  been  elected  secretary.  F.  J.  Cram,  formerly  with 
the  N.  W.  Thomson-Houston,  is  general  agent  of  the 
company,  and  will  represent  it  on  the  road,  traveling 
from  both  Chicago  and  St.  Paul.  Mr.  Daigh  will  spend  a 
large  part  of  his  time  in  the  Chicago  office.  This  will 
make  a  strong  combination  in  the  electrical  field. 


ELECTRICAL   PATENTS. 

Issued  May  12,  1891. 
451,909.     Brush  Holder.    Harry  H.  Blades,  Detroit,  Mich. 

451.921.  Secondary  Battery.  Julius  Emmner,  Jr.,  Wash- 
ington, D.  C. 

The  first  claim  is: 

"In  a  secondary  battery  the  combination  of  a  vessel, 
an  electrolytic  fluid  and  two  elements,  each  consisting 
of  a  receptacle  of  aluminum  containing  active  mate- 
rial, such  as  chloride  of  aluminum." 

451.922.  Automatic  Toll  Box.  Isaiah  H.  Farnhamj 
Wellesley,  Mass. 

451,933-  Coupling  for  Electric  Wires.  Andrew  M,  Hunt, 
Newark,  N.  J. 

451.941.  Conduit  for  Electric  Wires  Thomas  T.  La 
Point,  James  H.  Flanagan  and  Charles  A.  Thomp- 
son, New  Haven,  Conn. 

451.942.  Motor  Truck,  Francis  M.  Lechner,  Columbus, 
Ohio. 

451,948.  Galvanic  Battery.  George  C,  McCullough, 
Richmond,  Ind. 

The  galvanic  battery  cell  is  provided  with  positive 
and  negative  elements  and  supplemental  positive  and 
negative  elements,  whereby  one  pair  of  elements  may 
be  used  while  the  other  pair  is  permitted  to  rest. 

451,950-  Electric  Insulator.  Samuel  Oakman,  Melrose, 
Mass. 

451,951.  Printing  Telegraph.  Edwin  Pope,  Quebec, 
Canada. 

451,960.  Machine  for  Covering  Electrical  Conductors 
with  Lead.     Lewis  W,  Tracy,  New  York,  N.  Y. 

451,980.  Electrically  Propelled  Car.  Sidney  H.  Short, 
Cleveland,  Ohio. 

The  last  claim  reads: 

"19.  The  combination,  with  a  car  of  an  electric 
propelling  motor  comprising  an  armature  axially 
mounted  upon  and  directly  secured  to  a  car  a,Kle,  and 
non-rotative  multipolar  field  magnets  mounted  to  have 
movement  independently  of  said  armature  at  the  sides 
of  the  same." 

Sidney  H. 


451.' 


I.     Mounting  for  Electric  Car  Motors. 
Short,  Cleveland,  Ohio. 

451.996.  Drop   for  Electric   Lamps.     Willard    E,  Dow, 
Braintree,  Mass, 

451.997.  Fusible  Cut-out  for  Electric  Connections.    Wil- 
lard E,  Dow,  Braintree,  Mass. 

45L999-     Electric  Railway  Signal.    Willie  Cowles  Walter, 
Richmond,  Va. 

Claim  two  reads  as  follows: 

"In  an  electric  railway  signal  the  combination  with 
a  line  circuit  of  a  switch  rail  and  a  stationary  mounted 
coiled  contact  spring  separate  from  and  arranged  in 
the  path  of  said  switch  rail  parallel  with  the  plane  in 
which  said  rail  moves  to  electrically  engage  said 
switch  rail." 
452,003.  Electro  Magnet.  Charles  E.  Lipe,  Syracuse, 
N.  Y. 

The  third  claim  is  given: 

"The  method  of  producing  an  electro  magnetic  coil 
whose  convolutions  shall  be  substantially  rectangular 
in  cross  section,  which  consists  in  making  the  wire 
from  which  the  coil  is  wound  of  irregular  quadrilateral 
cross  section,  as  described,  and  coiling  said  wire  upon 
the  shorter  side  of  said  quadrilateral." 
452,005.     Driving   Mechanism    for   Electric    Motor  Cars. 

Sidney  H.  Short,  Cleveland,  Ohio. 
452,017.     Electric  Wire    Suspender.      Charles   A.    Lieb, 

New  York,  N.  Y. 
452,026,     Electrical   Signaling  Device.     Charles  J.  Kint- 
ner,  New  York,  N.  Y. 

The  last  claim  is: 

"12.  In  a  signal  transmitter,  a  signal  transmitting 
disk  having  a  pre-arranged  signal  on  its  face,  and  a 
notched  protecting  disk  or  guard,  in  combination  with 
a  pivoted  transmitting  lever  having  its  contacting  end 
located  in  the  path  of  the  notch." 

452.035.  Motor    Car   for  Electric  Railways.     Sidney  H. 
Short,  Cleveland,  Ohio. 

This  invention  has  special  reference  to  motor  cars 
in  which  a  propelling  motor  mounted  on  a  driving  axle 
has  its  axially  placed  armature  connected  directly  with 
the  driving  axle,  so  as  to  revolve  therewith  at  equal 
speed.  By  "axially  placed"  is  to  be  understood  that 
the  axes  of  the  armature  and  driving  nxle  arc  coinci- 
dent, or  nearly  so. 

452.036.  Machinery  for  Propelling  Electric  Cars.     Sidney 
II.  Short,  Cleveland,  Ohio. 

The  last  claim  is: 

"9.     The  combination  of  an  electric  car  motor  jour 


naled  at  one  end  to  a  car  axle,  but  insulated  therefrom, 
and  supported  at  the  other  end  by  a  cross  bar  insulated 
from  the  side  bars  of  the  truck  frame,  with  insulating 
gearing  connecting  the  armature  of  the  motor  with  the 
car  axle,  and  an  insulating  gear  box  surrounding  the 
gearing." 

452.041.  Method  of  Braking  Trains.     EliasE.  Ries,  Bal- 
timore, Md. 

Claim  eight  reads: 

"The  herein  described  method  of  braking  a  travel- 
ing vehicle  or  train,  which  consists  in  applying  mechan- 
ical pressure  to  prevent  the  rotation  of  the  wheels  and. 
in  braking  the  vehicle  or  train  by  electrically  increasing 
the  friction  between  the  said  wheels  and  the  rails." 

452.042.  Electric  Riveting  Apparatus.     E.  E.  Ries,  Bal- 
timore, Md. 

The  last  claim  is  as  follows: 

"17.     In  an  electric  riveting   apparatus  a  heading 

die  and  anvil  composed  of  aluminum  bronze   having 

higher  specific  conductivity  than  the  metal  of  the  rivet 

operated  upon." 

452,056.     Apparatus  for  Heating   by   Electricity.     Chas. 

Zipernowsky,  Buda-Pesth,  Austria-Hungary. 
452,068.     Coin  Operated  Machine.     William  H.  Ashwell, 
St.  Louis,  Mo. 

452,072.     Automatic  Railway  Signaling  Apparatus.     Stan- 
islaus J.  Doucet,  Shippegan,  Canada. 

452,091.    Process  of  Treating  Conductors.     James  B.  Will- 
iams, Oakland,  Cal. 

452,099.     Electric  Railway. 
N.  Y. 

Of  the  seventeen  claims  the  sixteenth  is  given: 
"In  an  electric  railway  having  a  conduction  system 
for  one  portion  and  an  induction  system  for  another 
portion,  means  for  supplying  the  conduction  system 
with  a  direct  current  and  the  induction  system  with  an 
alternating  current." 

452.151.  Self-Controlled   Motor   Switch.       George   H. 
Whittingham,  Baltimore,  Md- 

452.152.  Thermal  Cut-out.     George    H.    Whittingham, 
Baltimore,  Md. 

452,160.     Electric   Railway. 
York,  N.  Y. 

The  second  and  last  claims  follow: 

"2.  In  an  electric  railway  conduit,  the  combination 
with  an  inclosed  conductor,  of  a  swinging  support 
therefor." 

"  63.  In  an  electric  railway,  the  combination,  with 
an  inclosing  conduit,  of  a  supply  conductor,  an  in 
sulator  for  said  conductor  of  porcelain  or  similar  mater- 
ial, a  metallic  embracing  piece  for  the  insulator  at- 
tached to  the  conduit,  and  an  intermediate  filling  of 
lead  or  equivalent  metallic  deadening  material." 
452,165.  Visual  Indicator  for  Fire-Alarm  and  Other 
Purposes.  Moses  G.  Crane  and  Frederick  W.  Cole, 
Newton.  Mass. 

166.  Bell  Striker.  Moses  G.  Crane,  Newton,  Mass. 
173.  Combined  Coupling  and  Cut-out,  Joseph  D. 
F.  Andrews,  Westminster,  England. 

The  invention  consists  of  a  block  of  incombustible 
material  having  recesses  filled  with  cast  metal  plugs 
and  provided  with  a  groove  within  which  is  arranged  a 
fusible  wire  having  its  ends  embedded  in  the  cast  metal 
plugs. 

176.  Electric  Car  Motor.  John  Christiansen,  Quincy, 
Mass. 


Mark  W.  Dewey,  Syracu3e, 


Francis   O.  Blackwell,  New 
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452, 
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452, 
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452, 
452, 
455, 
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45-, 
452, 
452. 
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452. 
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185.     Wire  Clamp. 
Utah. 


Robert  M.  Jones,  Salt  Lake  City, 
Robert    M.  Jones,    Salt  Lake 


186.     Trolley  Stand. 
City,  Utah. 

211.     Crane   for  Electric    Lamps.     Emilio  Cardarelli, 
Sumter,  S.  C. 

214.     Electric     Motor.     Daniel    J.    Chisholm,    New 
York,  N.  Y. 

220.     Surgical    Electrode.       Tosephus   H.    Gunning, 
New  York,  N.  Y. 

250.     Electric  Belt.  Charles  D,  Williams,  Silver  Lake, 
Kan. 

255.     Tubular  Pole  for  Electrical  Railroads.     Thomas 
J.  Bray,  Warren,  O. 

276.     Electric   Meter.     Herbert  W.  Miller,    London, 
Eng. 

281.     Railway  Signaling  Device.     James   C.   O'Neil, 
Cleveland,  O. 

288.     Holder  for  Portable  Electric  Lamps.      William 
W.  Savage,  Toronto,  Can. 

296.     Electric  Reciprocating  Engine.     Charles  J.  Van 
Depoele,  Lynn,  Mass. 

299.     Clock  Synchronizer.     ArthurG.  Wiseman,  Web- 
ster Grove,  Mo. 

303.      Primary    Battery.      Walter    Hanson,    London, 
Eng. 

305.  Incandescent   Electric   Lamp.     William   M.  B. 
Keen  and  William  !•*.  Uaarmann,  New  York,  N.Y. 

306.  Incandescent    Lamp   Socket.     William    M.   B. 
Keen,  New  York,  N.  Y. 

,326.        Electrical     Measuring    Instrument.      Edward 
Weston,  Newark,  N.  J. 

340.  Electric  Cable.       William   A,    Conner,    Pitts- 
burg, Pa. 

The  cable  has  its  wires  covered  with  saturated 
fibrous  material  so  applied  as  to  form  an  open  mesh, 
thus  providing  air  spaces. 

341.  Electric  Cable.     William  A.  Conner,  Pitlsburg, 
Pa. 

342.  Electric  Cable.     William  A.  Conner,  Pittsburg, 
Pa. 
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KUQERE  E.  FHttuPS,  Ftesident.  W.  H.  Sawtbe,  Beo'y  and  Electrloiaa.' 

AMEEICAU  ELECTHICAL  WOUKS, 

PROVIDENCE.  R.  I, 

Manufacturers  of  Patent  Finished 

ELEOTRIO  LIGHT  WIRE, 

Magnet  Wire,  Office  and  Annunciator  Wire,  Rubber  C0Y6I&A 
Wjre,  Lead  Encased  Wire,  Telephone  and  '^ 
Incandescent  Cords. 

FARADAY  CABLES. 

New  York  Office.  10  Cortlandt  Street. 

p.  C.   ACREBKlAlf,  Assnt.''' 


Insulation  Guaranteed  Wherever  Used,  Aerial,  Underground  or  Submarine. 


InaletterfromthelrfSPECT'OEof  the  Boston  Fire  Underwriters*  Union,  under  date  of  March29, 
1886,  he  says:    "A  Thoroughly  Reliable  and  Desirable  TFire  in  Every  Kespect." 

The  rubber  need  in  insulating  oar  wiree  and  cables  Is  specially  chemically  prepared,  and  is  guar- 
enteed  to  be  waterproof,  and  will  not  deteriorate,  oxidize  or  crack,  and  w  11  Temain  flexible  in  e:ctreme 
cold  weather  and  not  affected  by  heat.  The  Inenlatlon  ia  protected  from  mechanical  Injury  by  one  or 
more  braids  and  tbewhole  slicked  with  Clarlc's  Patent  Compound,  which  is  water,  oi',  acid  and  to  a 
Tery  great  es'ent,  fire-proof  Our  insulation  will  prove  durable  when  all  others  fail.  We  are  prepared 
to  furnish  Single  Wires  of  all  gauges  and  diameter  of  insulation  for  Telegraph,  Telephone  and 
Electric  Lights  from  stock.    Cables  made  to  order. 

EASTERN  ELECTRIC  CABLE  COMPANY, 

61  and  63  Hampshire  Street,  Boston,  Iflass. 

HBNET  A.  CLARE,  General  Manager.  HERBERT  H.  EUSTIS,  Electrician. 


ALL  SIZES 

AND 
QUALITIES 


MICA 

For  Electrical  Purposes. 

EUGENE  MUKSELL  &.C0,, 

818  \¥^ater  St.,  JTeiv  York. 


HE  Turner  Brass  WoBKsl 

■t  lASALLE  AVE 

Chicago. 


Elvtcfmc^ 

SPECrALTIES 


K 


.'f 


The  Electrical 
Construction  Co. 


t'  ■i-A 


*v; 


C.  A.  HARTER,  Manager. 


Telephone,   1718. 


THE  GROGKER-IRrHEESLBR 

PERFECTED  MOTORS. 

Very  hIow  Mpecd,  fall  power,  perfect  regru- 
lation,  forged  fields  let  into  hase.  Meif-oilins 
bearinen,  Helf-eentering  bearings,  all  sizeH. 
both  arc  and  ineandesccnt,  for  all  power 
parposes.  

AcknowletlKed  by  the  Leading  ManufacturlnB  Companies  to  be 

THE  MOST  PERFECT  MOTOR  MADE. 

Estimates  and  Plans  Furnished  for  Electric  Power  Equipment. 
Correspondence  Invited. 

430-432  WEST  14TH  ST.,  NEW  YORK. 


JAMES  LEFFEL  WATER  WHEELS 

Built   by   THE 

JAMES  LEFFEL  ^  CO. 


UPRIGHT    AND   HORIZONTAL, 

FOR 

Electric,  Mining  and  Manufacturing 

1=»T,  A  T\TrT^g«_ 

Easy  working  gott-.'},  Hiijh  pcrLcntago  and  even 
speed  at  full  and  part(;ri|ja<'ity.  E<inaUy  ndaptcd  to 
tilt^li  iinil  liiw  lieAilH.  I^ar^e  number  of  Bizi.'H  and 
HlylcH-     Send  for  descriptive  pau]l>blet  to 

THE  JAMES  LEFFEL  &  CO. 


SPRINGFIELD, 
OHIO. 


OR  110    LIBERTY   ST.. 
NEW   YORK  CITY. 


tfi 


MAGNETIC  VANE 

AMIVIETERS  AND  VOLTIVIETERS 


»J 


ARE  Tllli  BEST  INSTriUMENTS  FOK 


Central  Stations,     Isolated  Plants, 
Marine  Installations,     Electric  Railways, 

CorreHpondonce  Hollelted. 
Kend  for  IlluHtrated   Circular  ^^.l. 

QUEEN  k  CO.,  PHILADELPHIA. 


-W^ANTED. 

A  young  man  havtog  a  good  theoretical 
knowledge  of  electricity  would  like  to 
learn  the  practical  part  with  a  construc- 
tion or  local  company.  Salary  not  an 
object.  Address  X, 

Cire  Western  Electrician. 


FOR   S  A.  I<  E 

SECOND-HAND  MACHINERY. 

Two  50  light  United  States  Arc  Dynamoa,  with 
eliding  base  frame  and  automatic  regolator,  100 
new  style  Duplex,  United  States  arc  lamps,  with 
hanger  boarda.  One  20-Iight  United  States  Arc 
Dynamo^ith  sliding  base  frame,  automatic  regu- 
lator, 20  Duplex  lamps,  with  hanger  boards.  One 
Continental  65-light,  compound  wound,  Incandep- 
cpnt  Dynamo,  base  frame  and  rheoetat.  Two 
"Edison"  45-lIght,  shunt  wound  Dynamos,  base 
frame,  rheostat,  ampere  meter  and  extra  armature. 
F.  P.  IjlTTIiE  &  CO., 
141  E.  Seneca  St.,  Bafialo,  N.  f. 


WANTED. 

A  well  known  electrical  engineer  of 
seven  years'  experience  seeks  re-engage- 
ment as  superintendent  or  electrician  of  an 
arc  and  ircandescent  station  operating  any 
of  the  principal  syatems.  Best  of  refer- 
ences.   Address  p.  L.  C, 

care  Western  Electrician. 


ROSE  POLYTECHNIC  INSTITUTE. 

ThUIlK    JHI  Ij;,    1M)(     -  

Wellemlowed,  wll 
Mcchiinical  :iinl  Kl- 
Drawing.     E.\i 


'Hioim 


ppiii 


win 


Km  I 


!■     KMil.NKEKIMJ, 

rii.'rils  of  Civil, 
ni-'.  t'liemistry, 
tcirii'H.    Ex- 


HTKibiv.  PreB. 


H.H.HIPWELLMFG.CO., 

Formerly  of  Allegheny,  Pa., 

Manufacturere  of 

Electric  Specialties  of  Every  Variety. 

TOOLS,  DIES,  ETC., 
Lonsr  Island  City,    Xew  York. 


EMPIRE  CHINA  WORKS, 

144  to  156  Green  St.,  Ureen Point,  Brooklyn,  E,  D„  N.  Y. 
HARD  PORCELAIN   ELECTRICAL  SUPPLIES, 

INCLUDING 

tSwitch  Bases.  Cat-Oat  Boxefi,  Cleats,  Circuit  Breakers, 
Bosl&inss,  H.Bot>s  aad  other  Insulators. 

The  body  of  onr  goods  ia  made  non-conductive.  Our  ware  is  the  most 
dense  and  is  consequently  ih<i  most  non-absorbent  that  can  be  prodaced, 
being  the  TRUE  HARD  POaOELAIN. 


J.C.TEMPLE, 

(Formerly  of  STOUT,  MILLS  &  TEMPLE), 
DAYTOSI,  OHIO. 

HydranlicaiiiMecliaiilcalEipfier 

Improvement  of  Wafer  Powers,  Arraneement 
of  Power  Plants,  Shafting,  etc,  for  Electric  Power 
and  Light.    CONSTRUCTION  SUPERINTENDED. 


New  ID  and  25  Light 

Arc  Dynamos  and  Lamps. 

HIGH   TENSION.       CHEAP. 

JUS.  McLaughlin,  Mfg.  Electrician, 

50  ST.  <'IInton  St..  Cliic-aso. 


lURE  ALUMINUM 

IN 

Castings,  Ingots,  Sheets,  Rods, 
and  Wire. 

ALUMINUM  BRONZE 


Castings,  Ingots,  Sheets,  Rods  and  Wire. 

SEND  EOR  PRICES. 


THE  CLEVELAND  ALDMINM  CO., 

Mwater  Building,  CLEVELAND.  O 


Electrical  Wood. 


p 

Telegraph  |  o 

Telephone         V       CROSS    L    ARMS 
Electric  I.ieht  I  E 

S 
OCTAGONAL    PINE    AND    STEEL  POLES. 

C.  H.  HOLMES, ''°°"^^'°°°£';.'gj,'^„fs:  MO. 


EloctricalEnpeeringCo.; 

ROOM  603,  MONON  BUILDING,  CHICAGO. 


HENRY  HUTTON, 

UoBultiDg  and  l^ontracting  Elfclrical  Engineer. 

COMPLETE  ELECTRIC  LIGHT 

AND  POWER  PliANTS. 

MINING   AND   SPECIAL   MACniNEBY. 
MANl'FArTmiEBs'  AGENT. 


rOU    S.£tX:E- 


DYNAMO. 

Almost  new.    Will  eell  with  or  without 
lamps.     Price  low. 

Hiram  M.  Howard  &  Co.,  -     Cincinnati.  Ohio. 


ELECTRIC 


OUTFIT. 


MASON'S  FAMOUS  BATTERIES. 

MEDAL  AWARDED,  American  Institute  Exhibition,  1891. 
SEND  FOR  ILLUSTRATED  CATALOGUE  B. 


JAMES  H.  MASON 


118  &   120 

I  Park  Ave. 


Brooklyn,  N.Y, 


Bare  and  Insulated  Wires. 


(COPPEB.  IKON  ANU  MTEEI.). 


Supplies  of  Every  Description 

FOR  ELECTRIC  LIGHT,  POWER,  RAILWAY, 
TELEGRAPH  AND  TELEPHONE  USE. 

Quotations  CItcorfully  Furnislied  and  Correspondence  Solicited. 

The  Empire   City  Electric   Company, 

16  &  17  Dey  Street,  NEW  YORK. 
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ESTAELISHBD  IN  1861. 

E.  BT^GGOT, 

WHOLESALE  AND  RETAIL  DEALER  IN 

ELECTROLIERS, 

COMBINATION 

GAJS  AHD  ILSCTRIC 

FIXTURES. 

ELECTRIC  AND  GAS  GLOBES, 
SHADES,  Etc.,  Etc., 

171  E.  ADAMS  STREET, 
CHICAGO. 


-BRANCH  STORE— 


2134  Michigan  Avenue* 


INTRODrCIXG  ENTffiElY  NEW  PRINCIPLES. 


Pat.  Mbf.  id,  1S?9. 


THE  OLD  STYLE, 


THE  ACME  LINK  BELT 

IS  MADE  ONLY  BY  THE 

Page  Belting  Company,  Concord,  N.  H. 

Branches  :  Boston,  New  York,  Chicago,  San 
Fiancisco.  Also,  manufacturei-3  of  all  the 
staple  prrades  of  Leather  Belting  and  Lacing. 
Send  for  Illustrated  Catalogue— a  valuable 
treatiflc  on  belting,  Free. 


GBDAR    POLES. 


If  In  want  of  Poles,  save  money  by  get- 
ting my  prices. 

W.  C.  STERLING, 


Monroe,    Mich. 


J.    M.    LENNON, 


22  Loan  &  Trust  Building, 
MINNEAPOLIS.     -     -     MINN. 

Telegraphic  and  Cable  Address :  {  '^'■S^'pOL.s. 


Do  yoQ  know  where  the  maiorlty  ol  the  profits 
of  Alteroating  PlaiitB  go  to?  No!  Why,  into 
yonrTraneformera,  of  course!  Now,  Ifyonwonld 
nae  the  Hedgehog  Transformers  yon  would  find 
that  your  prollts  wero  doubled  In  no  time.  They 
are  of  the  highest  ellloiency  and  of  the  lowebt 

firlce.  What  more  can  you  poaaibly  want?  Made 
D  sizes  from  50to25,{KH>  watta  capacity,  and  from 
S16  to  8*10  In  price.  ADotli-ir  cauae  of  Iobb  Ib 
your  low  efflciency  lumps.  Write  me  for  etatls- 
tlra  and  prices  apon  the  heat  lamps  in  the  world 
for  all  pitrpor^es  and  at  all  prices. 


The  DeTelopment  of  tbe  Northf  est. 

"The  Great  Northwest''  becomes  a  very  indefi- 
nite phraae  as  the  frontier  moves  westward  with 
each  dtjcade.  The  new  States  that  have  recently 
been  admitted  to  the  Union  have  a  good  title  to 
the  old  term  "The  Great  Northweet,'"  and  the  two 
Dakotas,  Wyoming,  Montana,  Idaho  and  Wash- 
ington make  a  great  empire  of  new  possibilitlee. 
The  Chicago  &  North- Western  Railway,  that  once 
covered  the  "Old  Northwest,''  ministered  to  its 
growth  and  greatness,  and  waa  a  great  missionary 
factor  in  the  development  of  Northern  Illinois, 
Wisconsin,  Iowa,  Northern  Michigan,  Minnesota 
and  Nebraska.  This  was  the  Old  Northwest,  and 
now,  by  branch  lines  or  by  itg  alliance  with  the 
Union  Pacific  R'y,  it  stretches  out  Its  protecting 
arms  and  hand  of  help  to  the  six  new  States  which 
have  begun  their  march  In  the  path  of  progiesfl. 

What  a  mighty  tide  of  traftic  la  served  by  the 
thoneanda  of  miles  of  railway  that  compose  the 
Chicago,  Union  Pacific  and  Northwestern  Line! 
Reaching  sixteen  States  and  the  Territory  of  Utah, 
and  touching  more  than  2,500  cities  and  towns, 
there  Is  snre  to  be  a  wonderful  growth  and  devel- 
opment, and  somewhere  In  this  mighty  empire, 
there  is  always  the  high  tide  of  prosperity  and 
great  opportunltleB  for  capital,  brains  and  enerpy. 

The  splendid  Vestibulea  Trains  of  the  North- 
western, which  provide  all  the  luxuries  of  travel, 
convey  the  traveler  comfortably  and  safely  to 
nearly  every  part  of  the  "Great  Northwest."  One 
of  these  trains  runs  through,  solid,  from  Chlcasro 
to  Portland,  Oregon,  with  sleeping  car  Chicago 
to  San  Francisco  without  change;  another  con- 
veys passengers  between  Chicago  and  Denver 
with  the  loss  of  only  one  bueineas  dav  en  route, 
and  still  another  takes  them  to  the  Twin  Cities 
of  the  Northwest  (3t.  Paul  and  Minneapolis),  or 
to  the  rapidly  growing  metropolis,  Dalnth,  with- 
out change,  in  cars  that  represent  the  h'ghest 
skill  and  Ingenuity  of  the  beet  manufacturers  in 
the  world;  combining  in  the  highest  degree,  ele- 
gance, safety  and  luxurions  comfort. 

Excellent  mesla  in  North-Western  Bining-Cars, 
which  enjoy  a  national  reputation  for  excellence, 
are  served  at  the  uniform  jirice  of  75  cents  each, 
and  Free  Reclinlnj,'  Chair  Cars  are  run  on  throajrh 
trains  between  Chicago,  Council  Blufi'e,  Omaha, 
Denver  and  Portland,  Oregon. 

The  comfort  and  convenience  of  passengers  de- 
siring to  travel  at  a  small  expense  upon  second- 
class  tickets  la  promoted  by  the  provision  of  ac- 
commodatlona  for  their  use  in  Tooriat  or  Colo- 
nist Sleeping  Cars,  which  are  supplied  with  every 
requisite  for  comfort,  and  In  which  completely 
fninished  berths  may  be  procured  through  from 
Chicago  to  Portland,  Oregon,  or  Chicago  to  San 
Francieco  at  the  nominal  rale  of  $4.00  per  berth. 

All  ticket  agents  in  the  United  States  and  Can- 
ada sell  tickets  via  the  North-Western,  and  time 
tables  and  full  Information  can  be  obtained  upon 
application  to  any  of  them,  or  by  addreaalng  Jlr. 
W.  A.  Thrall,  General  Passenger  and  Ticket 
Agent,  Chicago,  111. 
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Stilwell's  Patent  Live  Steam-Feed  Water  Purifier. 

Removes  all  Impurities. 

Entirely   prevents   SCALE    in   Steam 
Boilers.    Catalogue  on  application. 

8TILWELL&BIERGEMF6.C0., 

DAYTON,  OHIO. 

EDISON  LAMPS  REDUCED  TO  44  GTS. 

16  CANDLE  POWER  LAMPS. 

PJ=°J?5'ol50 - 44  cents  each. 

I^ts  0*  150  to  500 42  cents  each. 

Lots  of  500 40  cents  each. 

Other  sizes  in  proportion.     All  sizes  in  stock,  with  bases 

to  fit  any  make  of  lamps  or  sockets. 

Full  Line  OKONITE  WIRES  in  Stock.    Safest  and  best  ivire  made. 

Full  Line  of  Edison  Sockets  and  Appliances, 

STANDARD  ELECTRICAL  WORKS,  ""SI""'' 


TRIPOD  BOILER 


Safety, 
Economy, 
Low  First  Gosf 


Three 
Points    of 
Superiority 
Guaranteed: 

Repeated  tests  prove  that  it  is 
absolutely  Non-Explosive  and 
the  most  Durable  ever  made. 

Strong  testimonials  from  hun- 
dreds of  users,  in  all  parts  of  the 
country. 

Sizes  10  to  1,000  H.  P. 
[  For  full  information  address, 

I HAZELTON  TRIPOD  BOILER  CO. 

>  Monon  Block.,  CHICAOO,  ILL' 


PURE  ALUMINUM 

At  90c  per  Pound. 

THE 

COWLES  SYNDICATE  CO.,Si 

MILTOV,  near  Stoke  on  Trent,  ENGLAND, 

Offer  Aluminum  in  ingots  "which  is  guar- 
anteed to  be  equal  in  purity  to  any  on  (he 
market,  for  90c  per  pound,  f.  o.  b.  New 
York,  N.  Y. 

Corresponrtencc  Solicited. 


REMEMBER 


That  the  Western  Electrician  enjoys  the  distinction  of  having  been 
selected  by  one  of  the  shrewdest  of  advertisers  as  the  medium 
for  carrying  the  largest  advertisement  ever  placed  In  an  electrical 
jonrnal.     This    tells   its   own  story,  and   points   its   own   mnml 


W^KI^% 


YOU  WILL  OBLIGE 

Both  Advertiser  and  Publislier  by 
mentioning  tlie  WESTERN  ELEC- 
TRICIAN when  writing  to  advertisers 


A  nODEl,  KAIIiWAY. 

The  Burlington  Route,  C,  B.  &  Q.  R. 
R.,  operates  7,000  miles  of  road,  with  ter- 
mini In  Chicago,  St.  Louis,  St.  Paul, 
Omaha,  Kansas  City  and  Denver.  For 
speed,  safety,  comfort,  equipment,  track, 
and  efficient  service  it  has  no  equal.  The 
Burlington  gains  new  patrons,  but  loses 
none. 


WE    ARE    FITTED   WITH 


^sX^       RELIABLE  Machinery  and  Tools, 

.^^WJind  Employ  RELIABLE  Worlcmen. 

^(^</A11  Kinds  of  Electrical  Apparatus  to  Order. 

CHICAGO  ELECTRIC  MFG.  CO. 


ELECTRICAL  WORDS,  TERMS  \  PHRASES. 

656  Pages.    397  Illustrations.    Cloth  Binding.    Price,  postage  prepaid,  to  any  part  of  the  world,  $2.50. 


This  Dictionary  'ucludes  close  upon  2,500  distinct  Words,  Terms  or  Piirases.  Each 
of  the  great  classes  or  divisions  of  electrical  Investigation  or  utilization  cornea  under 
careful  and  exhaustive  treatment.  For  some  reasons  it  deserves  rather  to  be 
called  an  Encyclopaedia  than  a  dictionary. 

Tlie  Sclieme  of  Treatment  is  as  follows: 

1st.  The  words,  terms  and  phrases  are  invariably  followed  by  a  short,  concise 
definition,  giving  the  sense  in  which  they  are  correctly  employed. 

2d.  A  general  statement  then  follows  of  the  Principles  of  Electrical  Science  on 
which  the  definition  is  founded. 


3d.  When,  from  the  complexity  of  the  apparatus,  or  from  other  considerations, 
it  has  been  thought  desirable  to  do  so,  an  Illustration  or  Diagram  of  the  apparatus  is 
given. 

4th.  To  facilitate  study,  an  elaborate  system  of  Cross  Roforencos  has  been  adopted 
so  that  it  is  as  easy  to  find  the  definitions  as  the  words,  and  aliases  are  readily  detected 
and  traced. 

.  In  applying  these  rules  great  care  has  been  exercised  to  secure  CLEARNESS,  to  tbe 
end  that  while  the  definitions  and  explanations  shall  bo  SATISFACTORY  TO  THE 
EXPERT  ELECTRICIAN,  they  shall  also  bo  SIMPLE  AND  INTELLIGIBLE  to 
those  who  have  had  no  training  at  all  in  electricity,  or  are  novices  in  the  art. 


ZSIiZSCTRICIAN  PUBIalSHING  CO., 


&    X<,A.]B:X]SXI>S1    IBTrXXjI^IN-Gt-, 


CIO.A.OO.    XXjXiXSTiSXS. 
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VICTOR  TURBINE  WATER  WHEEL 


The  attention  of  ELECTRIC  COMPANIES  is  called  to  Ibis  CELIi:- 
BRAXED  '^VAXER  'tVHKEL.  as  particularly  adapted  to  their  use, 
on  account  of  its  reiii:irl<a.l>Iy  steady  motion,  liiarli  Speed 
and  ffreat  Kilioienciy,  and  lar;,:^e  Capacity,  for  its  diameter, 
being  <louble  the  PoAver  of  most  wheels  of  same  diameter.  It  is  used  by  a 
number  of  the  leading  electric  companies  with  great  satisfaction.  In  the  econorri'- 
ical  use  of  water  it  is  without  an  an  equal,  producmg  the  highest  per  cent,  of  use- 
ful effect  sx'uaranteed, 

!!l«K%I>  FOB  CATAKOOITE  ANI>  PARTICITLARS. 

Our  Horizontal  "Victor"  is  highly  recommended,  as  no  geai::  are  required, 
and  it  can  be  belted  directly  to  dynamo. 

The  accompanying  engraving  represents  a  pair  of  12-inch  VECXOE 
XURBI?SiKS  arranged  on  a  horizontal  shaft  with  Cast-iron  Flume,  Draft 
Tubes,  End  Bearings  for  Shaft,  and  Driving  Pulleys  complete,  all  mounted  upon 
a  iubstantial  cast-iron  bed  plate.  The  entire  arrangement  is  very  complete  and 
strictly  first-class  in  every  particular.  We  are  now  prepared  to  furnish  Victor 
Turbines,  either  single  or  in  pairs  on  horizontal  shafts,  and  where  the  situation 
admits  of  their  use.  we  recommend  them. 

STILWELL  &  BIERCE  MFG.  CO.,  •  DAYTON,  OHIO. 


GLpBE^W^Hio 


MAKERS  OF  HICH-CRADE 

FOR    ELECTRIC  LIGHTING. 


ALUMINUM 

IN  ALLOYS  75c    PER  POUND. 

Alnniianm  in  alloye  eqnal  In  purity  to  any  on 
the  mftrbet  75r.  per  poond  for  the  contained 
AInminam. 

Cowlee  Pure  Alaminnm  in  ingota  is  offered  ae 
low  as  that  of  any  American  concern,  quality 
guarante-d.  The  atatement  made  hyThe  Pitts- 
burgh Reduction  Company  tbat  cnstomere  bQ}lng 
Alominam  of  as  &t  lesa  than  $\  50  per  pound  are 
liable  tberefor  is  as  allly  as  It  is  ma'lclons. 
Alaminnm  ie  not  a  patented  article,  and  tLerefore 
can  be  freely  dealt  in  by  all. 

THE  COWLES 

Electric  Smelting  &  Aluminxim  Co., 

lOCKPOUT,  N.  V. 


HARRISON  CONVEYOR 

FOR  HANDLING 

Grain,  Coal,  Tan  Bark,  Seeds,  Etc. 

Will  convey  all  kinds  of  frrain  without  miiinR. 
Will  carry  two  different  kinds  of  material  In  op- 
posite directions  at  tbe  Bame  time. 
Will  convey  One-Hundred  and  Fifty  Tons  of  Coal 

Per  hour.  Made  of  Wroii,ilit  Iron  and  Steel.  Send  for 
Hue.  Catalog;.  BORUKN  Oz  SELl-,i:CK.C'0.. 
48  and  BtO  l^at^e  St.,  CblcaiEo,  111. 


Yoo  mate  a  mistake  if  you  don't  buy  Electrical 

Snpplies  from  *\  &  F.,  Cleveland,  Ohio. 

t^end  for 

the  latest 

"liiet  of  Bargains 

for  Bell  HangerB''' 

and  "rock  bottom  prices"  on 

Medical  Batteries. 

liVe  nndersell  all. 

Address 

■rietcher  &  Fletcher  Electric  Co.,  Cleveland,  O. 

Blentlon  this  paper  If  you  want  bottom  prices. 


Wm.  9.  TuBNBE,  eras.  Geo.  A.  Bkll,  V.  prks.  J,  lbsteh  Wooubkiduk.  Sec.  and  Treas, 

WOODBRIDGE  &  TURNER  ENGINEERING  CO., 

Consulting  and  Constructing^ 

ELECTRICAL  AND  MECHANICAL  ENGINEERS. 

Complete  Equipment  ot  Electric  Railways.  Steam  and  Electric  Plants. 

47    Times   Building.  Telephone  Can.  1009  Cortlandt.         NEW    YORK. 


Onel5-light  50  Tolt 
One  26-light  50  volt 
One  so-light  50  volt 
One75-ligM  110  volt 
One  100-lfght  110  volt 
One  150-light  110  volt 
Including  Lamps  and 


Dynamo 
Dynamo 
Dynamo 
Dynamo 
Dynamo 
Dynamo 
Holders. 


I.  W.  COLBURN  &  CO.. 

FITCHBURC,  MASS. 


we  ARE  HEADQUARTERS  IN  THE  WEST 


SEND  FOR  OUR    COMPLETE  CATALOGUE. 

ZSlectrioian  Publishing  Co.,  6  Iiakeside  Bldg.,  Chicago,  III. 


Sunbeam  sunletS 


Shall  the  first  cost  of  a  Lamp 
or  the  Current   Consumed   be 


the  chief  consideration? 


The  Sunbeam  Incandescent  Lamp  Co., 

805  Chamber  of  Commerce  Bldg.,  Chicago. 
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C.  &  C.  ELECTRIC  MOTORS  AND  DYNAMOS. 


Electric  motors  in  all  standard  sizes 
for  operating  elevators,  pumps,  print- 
ing presses  and  machinery  for  gen- 
eral manufacturing  purposes. 


Electrical  Mining  MacMnery  of  all 
kinds.  Hoists,  Tram  Cars,  etc. 


Electric  Blowers  for  ship   ventila- 
tion.   Fan  outfits. 


Electric  plants  f  jr  pumping  church 
organs. 

Over  10,000  motors  in  actual  oper- 
ation. 


THE  C.  &  C.  ELECTRIC  MOTOR  CO.. 


Dynamos  in  all  sizes  of  same  de- 
sign and  dimensions  as  the  standard 
motors. 

Equipment  of  mines,  factories,  ma- 
chine shops,  ofQ.ce  buildings  -with  com- 
plete electrical  plants  for  lighting  and 
po'wer. 

New  England  Office,  63  Oliver  St.,    -    BOSTON. 
Philadelphia  Office,  38  S.  FOURTH  ST. 

Chicago  Office,         -  PHENIX  BLDG. 

San  Francisco  Office,        -        35  MARKET  ST. 

402-404  GREENWICH  ST., 


THREE 

GOOD 

BOOKS. 


DYNAMO  TENDERS'  HAND-BOOK. 
INCANDESCENT  WIRING  HAND-BOOK. 
BELL  HANGERS'  HAND-BOOK. 


ELECTRICIAN  PUBLISHING  CO., 


6  Lakeside  Building. 

CHICAGO,  ILL. 


ONE 

DOLLAR 

EACH. 


FRANKLIN  S.  CARTER, 

CHAS.  M.  WILKINS.         }•  TBADIue  AS 

E.  WARD  WILKINS. 


PARTRICK  &  CARTER  CO.. 


MANUFACTURERS  OF  ALL  KINDS  OF 


Send  your  business  card  and  get  our  Catalogue  and  Trade 

Discount  Sheet^  then  you  will  see  what  we  makCj 

and  how  low  we  sell  our  goods. 

125  SOUTH  SECOND  STREET,        .         .        PHILADELPHIA, 


PA. 


The  New  American  Turbine  Water  Wheel 

PAETIOULAELY  ADAPTED  TO  DEIVIlfG 

ELECTRIC  LIGHT  AND  POWER  STATIONS, 

On  account  of  its  high  efficiency  at  all  stages  of  gate,  steadiness  o(  motion  and 
easy  working  gate,  the  construction  of  which  makes  it  the  most  sensi- 
tive to  the  action  of  a  governor  of  any  wheel  on  the  market. 


Cpun    CAD    PATAI  fiPIIF   illustrating  various  styles  of  Eettlng 


on  both  vertical  and  horizontal  shaft. 


THE  DAYTON  GLOBE  IRON  WORKS  CO., 

STOUT,  ]nil,L,S  &  TEHPI.E,       U  f\j     I   W  111  j  V  ■ 


JOHN  STEPHENSON  CO., 


i-,i]ytiTEr5, 


STREET    CARS 


-FOR- 


ELECTRIC  MOTORS. 


CARS    ADAPTED   TO    ALL    SYSTEMS. 
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THE  EVANS  FRICTION  CONE  CO., 

85    -\PSr.A.T^iH.    Sa7:El.£3Sia7,    IBOSrFC^ia',    AC^SS. 


The  Bridgeport  Electric  Light  Co.,  Bridgeport,  Conn.^  have  thoroue:hly  tested 
and  have  adopted  the  Evans  System  of  Driving  Dynamos. 

Thousands  of  H.  P.  in  use.     For  full  particulars  send  for  Catalogue  B.     Hundreds  of  sets  of  Speed  Cones  in  use, 
driving  all  classes  of  machinery  where  a  variable  speed  ia  required.     For  further  information  send  for  Catalogue  T. 

CHICAGO   Z1TSX7LATED   WIRE    COMFAIT'?, 


3\x.A.ra'XJX'.A.O'rT7xt.x:xi.s  oi^ 


HIBH  BRADE  INSULATED  WIRES 


OF    ALit,     DS^SCKIPTIOIS'S. 


WEATHERPROOF   WIRES, 

OFFICE  AND  ANNUNCIATOR  WIRES, 

MAGNET  WIRES, 

INCANDESCENT  LAMP  CORDS, 

ETC.,    ETC.,    ETC. 


WRITE  FOE  QUOTATIONS 
AND   SAMPLES. 


Our  facilities  are  such  that  we  are  prepared  to  fill  orders  of  any  size. 

CHICAGO  INSULATED  WIRE  CO..  48-52  N.  Clinton  St.,  CHICAGO,  ILL. 


TURBINE  WATER  WHEELS 


MASDTACTURED  BY 


f 


;orl55on.ta,l 


■^T'oi'tlca.l. 


RODNEY  HUNT  MACHINE  COMPANY. 

SPECIALTIES  FOR  ELECTRIC  LIGHT  AND  POWER. 

Double  the  power  of  moet  wheels.  H  Iph  speed.  Beltins  directly  to 
iivnamo.  Kniolenct,  .Wo'o.  lloU-ok'i  TeftiDg  yiamo,  Kas)'  workinff  sate. 
Kvt*n    Rpeed       E:5celI*>Dt  workroanyhip,   ^eat  dorablHly      Slodorate  prices 

and  eatfefuctloD  in  ewrv  re'ppcl  iruaraDteed.  1,S00  wheels  eoid  in  New  Kn gland,  One 
par'ybaa87of  thepe  wheels  in  up-;  an-^lher  G,n>3  h.  p. ;  another  7,'2C0  h  p,  etc.,  etc. 
Large  nnraber  of  wheels  furnished  for  Electric  Liihting  All  giving  perfect  eatief act- 
ion.   Write  for  caialoi^ue  and  eetimateeon  proposed  plants. 


Boston  Office.  70  Klby  St.    Main  Office  and  Works,  ORANGE,  MASS,,  U.  S.  A. 


ELECTRICAL 
BOOKS. 

Send  For  Complete  Catalogue. 

Electrician  Publishing 
Company, 


6  Lakeside  Building. 


CHICAGO. 


HILL 

Clutch  Works, 

CLEVELAND,  O, 


EASTERN   OFFICE. 

ISCortlandtSt.,       -      NEW  YORK. 

Engineering  OlUce:  IIG  Fracltlln  St., 
BOSTON. 

CHICAGO:         JIIN.\EAPOLIS: 

%  So.  Canal  St.    305  KasuU  Building. 

KANSAS  cmr: 

1221  and  V£3  Union  Avenue. 

ELECTRIC  LIGHT  PLANTS 

[tf^igQi'd,   Lr»cted  aaJ   FuroiKbeiJ. 

Send    for    new     Catalogue   Power 
Transmleslon  Machinery. 


THE  SCHUYLER 


-sirsTEizyc  of- 


ARC  LIGHTING 


CONTAINS  THE  FOLLOWING  IMPORTANT  FEATURES; 


S)AfJufACTUF^E(^£ 

■tLECTRKLlGHT^LGBEjr-^ 
the-LarOEST-LiNE-of 

vN0VELaRIISTIC.PATTEHNSftEFFEGlS| 

'^  729  BROADWAY  NY.  A 

SEND  FOR  CATALOGUE 


Instantaneous  and  Automatic  Regulation. 
Self-Lubricating  Boxes- 
Ventilated  Armature,  proof  against  a  burn-out. 
A  Pure  White  Steady  Light. 

m  SCHUYLER  ELECTRIC  CO., 

MIDDLETOWN,  CONN. 


WESTERN     ELECTRICIAN. 


May  ,23,  1891 


SOUTHERN  ELECTRICAL  SUPPLY 

823  Locust  St.,  ST.  LOUIS,  MO., 
Okonite   Wires   AGENTS   FOR  THE  CELEBRATED    PACKARD   LAMP. 


CO., 


TRADE  MARK. 


Cables. 


Xk^c^do    to   Fit    sm.-y    Soo:te.et. 

We  also   have  a  full   stock  of  Sockets   made  to  fit  any   Lamp. 


SIOUX  CITY  ENGINE  WORKS. 


Builders  of  Higrh  Grade 

AUIOMATIC  ENGINES 

from  30  to  BOOH.  P. 

OF  BOTH  THE 


Corliss  isdt 


BoilerB  and  Comnlele  SU^m 
Plants  erected.  Send  fur  cir- 
culars and  estimates. 


Largest  Engine  Works  west 
of  ttie  Mississippi  Kiver  a 
Sioux  City,  luwa 


S.  K  GREGG,  Mgr  Chicago, 

Office  327,  TheKookery. 


GiddingB'  Aatomatic. 


C.S.  LEWIS,  Ayent. 

•303 Market  St,  SL  Louis,  Mo 


A  FEW   POINTS 

Tliat  seem  to  Have  wott public  favor  may  be  Itricfly  stated,  as  folloios: 

1st.  The  complete  avoidance  of  the  effects  of  lost  motion  on  all  reciprocating 
parts,  by  the  self-compensation  of  the  Single-acting  principle. 

2d.  A  high  enough  initial  speed  to  admit  of  the  Engine  transmitting  its 
ENTIRE  POWER  through  direct-connection  to  the  "work  to  be  done, 
rather  than  to  waste  a  large  percentage  of  it  (and  the  fuel  consumed)  in 
propelling  devices  whose  sole  object  is  the  production  of  requisite  speeds. 

3d.  A  complete  automatic  lubrication  of  every  part,  so  as  to  provide  against 
the  frailties  and  weaknesses  of  human  natiure. 

4th.  An  automatic  governor  so  lubricated  constantly  that  the  standard  RATE 
of  speed  is  maintained  on  EACH  and  EVERY  stroke  of  the  Engine, 
instead  of  maintaining  an  AVERAGE  rate  of  speed. 

5tli.  Through  our  high  speeds  (forbidden  in  Double-acting  Engines)  less 
weight  por  horse-power,  loss  loss  through  internal  condensation,  less 
space  occupied,  less  foundation,  and  loss  cost  to  the  buyer. 

6th.  The  ability  to  procure  repairs  immediately,  at  any  time,  from  a  complete 
stock  alwaya  carried  at  Pittsburgh,  instead  of  having  to  await  their 
manufacture  after  a  break  has  occurred. 

7th.  A  minimum  cost  for  repairs,  these  parts  being  made  in  large  quantities 
and  carried  in  stock.  The  total  cost  of  repairs  on  all  outstanding  "West- 
inghousc  Engines  during  the  year  1887  was  less  than  one-and-six-tenths 
(li^o^'  per  centum  of  tho  cost  of  such  Engines  to  the  owners. 

8th.  Tho  ability  of  these  Engines  to  bo  utilized  in  subdividing  power. 


|THEWESTINGHOUSE  MACHINE  COMPANY.  ^ 

^SBS^    PITTSBURGH.  PENNA.U.S.op  A.  c 


STEAM  PLANTS 

¥7.  B.  PEARSON  A  CO., 

HECHANICAIi  ENeiNEERS  AND  CONTRACTORS. 

403  HOIVIE  INSURANCE  BUILDINC,  -  CHICACO. 


THE 


W00DBURYIN6!NE 


SELF-CONTAINED,  AUTOMATIC 
HIGH  SPEED  STEAM  ENGINE 

for   Electric    Lighting   and 
Street  Railway  Service, 

With  BOILER   PLANT  Complete. 

STEARNS  MANFR.  CQ.  ERIE,  PA. 


«DRY  STEAMS 

THE  POND  SEPARATOR. 

The  Pond  Separator  is  guaranteed  to  relieve  the 
steam  of  all  entrained  water,  and  return  this  water 
to  the  boiler,  thus  effecting  a  lar£e  saving  In  fuel. 


Send  to  Nearest  Office  for  Circular. 


POND  EXGINEERINC}  COMPAXV, 


ST.  LOUIS. 
OMAHA. 


CHICACO. 

DALLAS. 


KANSAS  CITY. 
SEATTI  E. 


W.  N.  HOB&BT,  PreB't. 


L.  O.  Maddox,  Vice-PrsB't  andTrea.3. 
J.  C.  HoBABT,  Sec'y. 


J.  H.  E10KEK3H0FT.  Snp't. 


THE  TRIUMPH 

Economy,  Simplicity,  Durability,  Silence. 

18  TO  300  HORSE-POWER. 

COMPODND  AND  VALVELESS. 


Slost  perfect  regulation  ever  obtained. 

NO  SMALL  PARTS  REQUIRING  REPAIRS. 

NO  ECCENTRICS.     NO  STUFFING  BOXES. 
NO  PISTON  RODS. 

INTERNAL  FRICTION  A  MINIMUM. 
ALL  PARTS  INTERCHANGEABLE. 
The  engine  la  perfectly  balanced  and  self  contained;  all 
"___  wearing  enrfareB  are  exceptionally  large,  making  It  tlie 


moBt  perfect  high  epeed  engine  bull 


SOLE 
BDILDEKS, 


TRIUMPH  COMPOUND  ENGINE  CO.. 

21  I,  213,  215  and  217  W.  2nd  St.,  CINCINNATI,  O. 

FRtSFR  &  CHALMERS.  Agents.  Salt  Lake  City,  Utah;  Helena,  Mont. 


BALL 

AUTOMATIC 

CUT-OFF 

ENGINE 


ENGINEETpir  DA 

COMPANY  EL  n  I  EL,  r^Mi 

standard. 


Cross  CompouDd. 
Triple  Expansion. 
Tandem  Cofflpound 

ENGINES  for  Electric  Railway  and  Electric  Lighting. 

The  only  GOVERNOR  giving  ABSOLUTELY  the  Same  Speed  under  all  CHANGES  OF  LOAD  or  BOILER  PRESSURE. 

BEIT  IMP    APrKFITOi     E.  T.COPELAND  &  CO,  106  Llborly  St.,  NEW  YORK;    J.  W.  PARKFR.  38  So.   Fourlh  SI.,  Philadelphia.  Pa  :  COOLEY   i  VATER,  224  Washinplon  Ave., 
OliLilUia   Aufinio.  Minneapolis,  Minn.;  W.  B.  PEARSON,  Room  403  Home  Insurance  BIdg.,  Chicago.  III.;  DRAVO  &  BLACK,  804  Lewis  Block,  PITTSBURG,  PA. 
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THE  BUTLER  HARD  RUBBER  CO., 


-  POSSESS  S1TPEBIOR  ADVAIIITA6£S  IN  THE  UANCFACTDBE  OF  - 


Especially  in  articles  adapted  to  electrical  industries,  having  obtained  the  sole  right  to  manufacture  HARD 
RUBBER  tinder  the  valuable  Patents  granted  to  WILLIAM  KIEL. 

All  operations  of  satving,  cutting,  turning  and  polishing  our  neto  standards  of 

fS  U  F  F  T  R  O  D  A  N  D  T  LI  H  I  M  fi  can  be  performed  with  a  large  reduction  in  the  wear  and  tear  of  tools,  and  considerable  saving  of  labor. 
**  ■  ■  ^  ^  ■  9  ■*  ^^  "^  '^  ■■  "^  ■  **  ■*  ■  ■*  ^i*  Our  new  standards  are  of  a  richer  black  throughout,  not  subject  to  change  in  color,  are  tougher  and 
more  flexible,  do  not  become  brittle  "with  age,  and  have  been  tested  and  approved  by  the  leading  electrical  companies  of  the  United  States.  In  addition  to  these  ad- 
vantages, we  also  offer  advantages  in  prices. 

KIEL'S  PATENT  HARD  RUBBER  CELLS  FOR  STORAGE  AND  PRIMARY  BATTERIES 

B^till   remain   tbe  most  satisfactory  and    cheapest   in  tbe  market,  uneqnaled    for    strensth,   durability,  insnlation  and    resistance    to   acids. 

HARD  RUBBER  GOODS  OF  EVERY  DESCRIPTION  MANUFACTURED. 

Correspondence  solicited  from  all  manufacturers  and  dealers  in  electrical  machinery  and  supplies. 

FOB  SAXE  BIT  THE  CEKTBALEI>£CTBIC  CO.,  CHICAGO. 


Our  Catalogue  of  Hotel  Annunciators,  Bells,  Pushes,  and 
other  house  goods  for  1891  is  now  ready  for  distribution.  We 
shall  take  pleasure  in  mailing  a  copy  of  it  to  all  dealers  in 
Electrical  Supplies,  upon  receipt  of  business  card  giving  address. 

WESTERN  ELECTRIC  COMPANY, 

CHICAGO  and  NEW  YORK. 


~.^'^.-^,, 


^L  ...  .    ' ■^J  '     ^  ..     :J 


CABLES  OF  ALL  KINDS. 

UNDERGROUND  CONDUCTORS. 

LEAD  COVERED  TELEPHONE  CABLES. 

WEATHERPROOF  AND  UNDERWRITERS'  LINE  WIRE. 

COPPER  AND  BRONZE  TROLLEY  WIRE. 

MAGNET  WIRE. 


MANUFACTURED  BY 


JOHN  A.  ROEBLING'S  SONS  CO., 

Warehonse,  171  and  173  I^ake  St.,  Chicago,  111. 
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A  MARYELOllNNOYATIOH 

THE  THOMSON-HOUSTON  ELECTRIC  COMPANY 

Has  Revolutionized  the  Electrical  Equipment  of  Street  Railways. 


The    Intermediate    Shaft,   Pinion    and 
Qear  have  been  discarded. 


The  Armature  Pinion  and  Axle  Qear 
are  now  enclosed  in  a  dust-proof 
case  filled  with  oil. 


Reducing  to  a  minimum  the  cost  for 
repairs  and  absolutely  eliminating 
the  objectionable  noises  incident  to 
all  other  systems. 


The  Armature  speed  has  been  reduced 
from  1300  to  500  revolutions  per 
minute. 


The  Railway  Motor,  as  now  construct" 
ed,  comprises  less  than  a  dozen 
parts. 


The  construction  of  the  Armature 
avoids  the  possibility  of  a  burn-out, 
except  by  malicious  carelessness, 
and  when  damaged,  can  be  readily 
repaired  by  a  novice. 


Don't  make  a  mistake  by  contracting 
for  Railway  Equipment  before  see- 
ing or  understanding  this  marvel- 
ous machine. 


Prices  for  Repairs,  Parts  and  Supplies 
materially  reduced. 


Information,  Prices  and  Literature  fur- 
nished on  application. 


BiSi-EiSli  Etelric  ft. 


OHICAQO  OFFICE : 

148  Michigan  Avenue- 


BOSTON    OFFICE: 


620  Atlantic  Avenue. 
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KNAPP  ELECTRICAL  WORKS 


The  Safety  Insulated  Wire  &  Cable  Co. 

We  ivish  to  call  the  attention  of  our  customers  and  the 
trade  in  general  to  the  fact  that  we  are  now  the  General  West- 
ern Agents  for  the  Safety  Insulated  Wire  &  Cable  Co.  of  New 
York.  After  several  years'  experience  with  rubber  covered 
Wires,  Cables^  etc.,  we  are  satisfied  that  the  Safety  Seamless 
Rubber  Insulated  Wires  and  Cables  for  Underground,  Aerial^ 
Submarine  and  Inside  uses,   are  without  an  equal. 

Our  aim  has  always  been  to  handle  the  best  and  nothing 
but  the  best,  and  until  we  find  something  better  than  the 
Safety,  you  will  find  us  in  position  to  ship  promptly  any 
quantify  or  sizes  of  Seamless  Rubber,  or  lead  covered  Wires 
and  Cables. 


PERKINS  ELECTRIC  LAMP  CO. 

Lamps  to  Fit  any  Socket. 
Any  Candle  Power.     Highest  EfTloienoy. 

OUR    CATALOGUE    FOR    '91    JUST   OUT. 

54  and  56  FRANKLIN  STREET,      -      -      CHICAGO. 
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FACTORIES,  ANSONIA,  CONN. 


INCORPORATED  1880. 


After  July  1st, 

i  02  &  104  Michigan  Ave., 

Cor.  Randolph  St. 


C/iiCAcae. 
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Have  you  taken  the  best  way  ? 

Beware  of  the  smooth-tongued,  Janus-faced  pil- 
grim, Mr.  Lo  Firstcost;  his  apparel  is  flashy;  he 
points  to  a  highway  of  seeming  beauty,  but  it 
leads  to  a  great  Plain  of  Disappointment. 

The  entrance  blooms  with  Asphodels  and  Hya- 
cinths— the  garden  at  the  other  end  is  planted 
with  the  deadly  Night-shade. 

There  is  another  Traveller  you  will  meet;  she  is 
called  "Sunbeam."  She  has  been  everywhere;  she 
has  had  audience  with  Kings  and  High  Counselors; 
she  is  herself  a  Princess  of  the  Royal  blood.  But 
she  is  unassuming;  she  greets  you  with  a  radiant 
face,  a  winning  smile;  she  will  discourse  to  you  in 
accents  low  and  sweet. 

Have  you  met  her  ? 
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DOUBLE  CARBON  LAMPS 

Afford    the    Only    Reliable    and    Efficient    Means    for 


ilLL  NIGHT  ELECTRIC  LlTl. 


All  other  devices  are  crude,  expensive,  and  unsatisfactory. 


TIE  nm  mum  mm 

Has  established  its  broad  foundation  patent  for  Double  Carbon  Arc  Lamps, 
No.  .219,208,  having  won  four  distinct  infringement  suits  in  the  United 
States  Courts,  two  of  them  on  final  hearing,  the  decisions  being  rendered  by 
Judges  Gresham,  Blodgett,  Brown  and  Ricks. 

The  public  is  warned  against  the  use   of  infringing   lamps  or  any  crude 
substitute  for  the  Brush  invention. 


ARC  LIGHTING  APPARATUS, 

ELECTRIC  MOTORS  AND  GENERATORS, 

ALTERNATING  CURRENT  APPARATUS. 
INCANDESCENT  LIGHTING  MACHINES, 

CARBONS  FOR  ARC  LIGHTING, 
_^_  ETC,  ETC,  ETC. 

THE  BRUSH  ELECTRIC  CO., 


k 
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FORT  WAYNE  ELECTRIC  CO., 


MAHrVFACTIJBEBS    OF   THE 


Slattern  Induction  and  Wood  Arc  System 

OIF 

THE  MOST  PERFECT  OF  ANY. 

For  references  as  to  the  merits  of  these  systems,  inquire  of  the  local  companies,  the  operators,  or  the  customers  In 
the  large  cities  of  this  country  where  these  systems  are  now  being  used  almost  exclusively  after  other  systems  have  been 
tried  and  thrown  out— Philadelphia,  New  Orleans,  Cincinnati,  St.  Louis,  Kansas  City,  liOuisviUe,  Betroit,  etc. 

WE    MAKE   ALL  STANDARD   SIZES   OF 

INCANDESCENT  LAMPS  FOR  THE  ALTERNATING  SYSTEM, 

Also  Arc  Lamps  of  Standard  Sizes,  2,000  c.  p.,  1,200  c.  p.  and  800  c.  p. 


Main 


andFactozy.   FORT  WATXTE,  ZITD. 


asxijaLZO-o^  of^x^zoEiiSs 


NEW  YORK I  15  Broadway. 

CHICAGO 185  Dearborn  Street. 

PHILADELPHIA 907  Filbert  Street. 

DALLAS,  TEXAS McLeod  Building. 


PITTSBURGH,  PA 533  Wood  Street. 

SAN  FRANCISCO 35  New  Montgomery  Street. 

TORONTO,  CANADA 138  King  Street,  W. 

BUFFALO 228  Pearl  Street. 


BAXTER 

MILWIIT  MOTOIS, 

SLOW  SPEED. 

NO  INTERMEDIATE  GEARING. 

Gears  Run  in  Oil. 


EXAMINE  INTO  THE  MERITS  OF  THESE  MOTORS 

IF  A  REDUCTION  IN  BEPAIBS  IS 

WORTHY  OF  CONSIDERATION. 


COMPLETE  =C  EQUIPMENTS. 


SLOW 
SPEED 


STATIONARY  MOTORS 


For  ARC  and 
Incandescent  Circuits- 


,.o.^v,^<W<^^^'  BALTIMORI,  MD. 


ELECTEICAl   ^ 

Accumulators 

Useful  and  economical  for  all  purposes  to  which 
electricity  is  applicable,  such  as 

Propulsion  and  Lighting  of  Street 
Cars,  Vehicles,  Yachts,  Etc. 

Central  Station  and  Isolated  Light* 
ing. 

Portable  Lighting  or  Power. 

Portable  Electric  Lanterns. 

Electric  Power  for  Motors. 

Portable  Electric  Fans  for  Office, 
Family  and  Sicic  Room. 

Only  Clean  and  Convenient  Battery  for  Surgeons, 
DentiHts,  and  Profettsional  Men  Generally. 


MANUFAOTUEED  EXOLUSIVELY  UNDEE  THE  PATENTS  OF 
FAURE,  SWAN,  SELI.ON,  6RISCOM,and  others. 


COMPLETE  ELECTRIC  LIGHT  AND  POWER  PLANTS. 

THE  ACCDMEATOR  COMPANY, 

224  and  226  Chestnut  Street,  Philadelphia,  Pa. 

PHILADELPHIA  AGENCY:— ELECTRO  DYNAMIC  CO..  224  and  226  Cheslnot  St. 

NEW  YORK:— IRUEX  &  VAIL,  44  Broadway.       CHICAGO:— WM.  HOOD,  239  La  Sallo  St. 

SAN  FRANCISCO:— THE   PACIFIC  ELECTRICAL  STORAGE  CO.,  1 18  and  120  Pino  St. 

BOSTON:— THE  HOLT7.ER-CA80T  ELECTRIC  CO.,  Ill  Arch  St. 

PROVIDENCE :-SWARTS  &  GtNNEIT,  Swarts  Building. 


#  m\# 


EVERY  SATURDAY. 


lO  cents  per  Copy. 
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No.  22 


Ireson's  Self-Adjusting  Leather-Link  Belting. 


Patd.  Nov.  16,  '86. 
Especially  adapted  for 
all  Electric  parposes  and 
other  high-Bpeed  macMti- 
ery. 


Send  for  IreBon''s  Illus- 
trated Treatise  on  Sslf- 
AdjuBtlng  Leather  Link 
Belting,  farniehed  gra- 
ta itouely. 


Manf'd  by  CHARLES  L.  IRESON,  97  High  St.,  Boston,  Mass. 
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THE  HOLTZER-CABOT  ELECTRIC  CO., 

MANUFACTUEBEa  OP  AND  DEALERS  IN  ' 

EVERYTHING   ELEOTRIGAL 


SEND  FOB  S56-PA61B  CATAI.OCII7E, 


111  Arch  Street, 


BOSTON,  MASS. 


SPECIAL  JIGEHCIES-  i  ^^^^'^^  *  HARRIS,  Dallas,  Texas. 
rms,,nu  /.ucnfii^o.  ^  p^^^^^  Seilkkb  Elbctkical  Works,  San  Francisco,  Cal 
A  full  line  of  onr  manufacture  can  be  found  at  onr  Agencies. 


THE 

$30.22 

WRITE  DS. 

Electric  Balliay  Socially 


COMPAXY, 


Xuttall  Trolley.    Patents  Pending. 


50  Broadway, 


RElMOVAIa, 

ENCINEERINC 

EQUIPMENT  COMPANY 

From  temporary  offices,  73  Cortlandt  St.,  N.  T. 
City,  about  May  let, 

To  the  "CENTRAL  BUILDING," 

143  Liberty  St.,  N.  Y.  City. 

^"Stocfc  room  for  the  Underwood  Mfg.  Co. 
tjelte  continued  at  73  Cortlandt  Street. 


WILLAKD  L.  CANDEE,    (.En.inMB  Manacera 
H.  DL'ItiiST  CHEEVER,  J'*°'"'*'"'^"""'S"''- 

The 
Internalional 


F.  CAZENOVE  .JOXES, 

Manager  of  EactorieB. 


OKONITE  COMPANY, 


i-ON'^: 


LIMITED. 


13  Park  Row,  New  York. 

INSULATED 

WIRES  ALDCABLES, 

For  Aerial,  Submarine  and  Underground  Use. 

Candee  Aerial  Wires. 
rTRAOE:MARK~^^^H       Maoson  Protecting  Tape. 

Okonite  Waterproof  Tape. 

BRAKrllF.S:     Chicago,    RoHfon,    Philadrlpliia.    Itliiineapolis,    Cincinnati, 
KanHaM   Cit.v.  Omaha.  Ejouisvillc.  St.  Louis.  Man    i''raiici8CO. 


GBOAR    POLES. 


If  In  want  of  Poles,  .-:ave  money  by  get- 
ting my  prices. 

W.  C.  STEBI.ING, 

Monroe,    Mich. 


Insulated  Wires  and  Cables. 


The  acluiowledKed  StKUdard  Tor  durable  and  hlRh  ln< 
•niatlon.  Its  morlta  proved  by  a  r«cord  of  over  tiaarter 
or*  oentnary.    Adaptcwl  to  alt  electrical  poriioNe*. 

CELEBRATED  KERITE  TAPE  FOR  INSDLATIN&  JOINTS, 

Electric  Light  and  Power, 
Telegraph  and  Telephone* 
Railway  and  all  other 
Branches  of  Signaling, 


ALL  SIZES  Aerial  Use, 

Lead  Pnoaspd  Wires         Subterranean  Use, 
ueaa  cncasea  nires.        submarine  Use. 

Concealed  Wiring  In  all  Locations. 


GEORGE  B.  PRESCOTT,  Jr.,  Gen.  Agt.,  16  Dey  St.,  New  York. 

■Western  Electric  Co.,  Cliicago,  III.,  Sole  Agents  for  the  West. 


ALEXANDER,  BARIMEY  tc  CHAPIN, 

20  CORTLANDT   ST.,    NEW   YORK. 

CENERAL  ELECTRICAL  SUPPLIES. 


THK    '<CHAIHPION"    BATTER'S'. 

Price,  with  Rod  Zinc,  $1.15  per  Coll,  with  Corrugated  Zinc,  $1.35  per  Cell. 


Complete  oil  "f  Champion 
llatLery, 


Carbon  Knnfirvnlr  anil  Cover 
of  Cliuui|il<Mi  Jiiiitcry. 


Corruffatod  Zinc  of  Cltampiou 
JfJatterjr. 


TheE.S.GREELEY&CO. 

5  AND  7  DEY  STREET,  NEW  YORK. 

Manuliclurert,  Importart  and  Dealera  In 

{ Electrical  Supplies 

I  OF  ALL  DESCRIPTION. 

°    Telegraph,  Telephone,  Electric  Liight  and 
S  Power   Appliances,  Construction 

•§  Tools  and  Line  Material. 

«  , 

standard 
Electrical   Measurement 
apparatus. 
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NOTE  THE  Contrast!! 

INCANDESCENT   LIGHTS 

In  Central  Stations  July  1st,  1890. 


THOMSON-HOUSTON  SYSTEM. 

4,150 
12,800 


VERMONT, 
TENNESSEE, 


Aiirepte  of  All  Otlier  Systeis. 

2,200 

1,485 


1,500     SOOTH  CAROLINA,     NONE. 


18,450 


TOTAL, 


3,685 


piyr    TIMES  ^^  many  of  the  Thomson-Houston  System  as  of 

ALL   OTHERS    COMBINED. 


The  figures  referring  to  "total  of  all 
•yfltema,"  taken  from  table  published  in 
August  number  of  "Electrical  Industries," 
for  year  1890,  are  of  undisputed  accuracy. 

Total  of  aU 
systems. 

Thomson-Houston  System. 

Number. 

Percentage  to  total  of  all 
systems. 

Vermont,      -     -     -     - 
Tennessee,  -     -      -     - 
South  Carolina, 

6,350 

14,285 

1,500 

4,150 

1 2,800 

1,500 

65i^o  per  cent. 
802   per  cent. 
1 00  per  cent. 

THOMSON-HOOSTON  ELECTRIC  GO. 


P 


620  Atlantic  Avenue,  Boston,  Maes. 

Wall  and  lAoyd  Streets,  Atlanta,  Qa. 

115  Broadway,  New  Tork  City. 

16  First  street,  San  Francisco,  Oal. 

831  New  York  Life  Building,  Kansas  City,  Mo. 


148  Michigan  Avenue,  Chicago,  111. 
406  Sibley  Street,  St.  FaiQ,  Minn. 
216  West  Fourth  Street,  Oincinaati,  O. 
1110  Noble  Street,  Philadelphia,  Pa. 
1333  F  Street,  Washington,  D.  C. 
116  North  3d  Street,  St  Louis,  Mo.  • 
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Htandard  Electrical  Works. 

Stsnlt^TAHali. 

Hl«r  Electrii  Co. 

Western  fllectric  Co. 


Bel  tins. 

Evans  Friction  Cone  Co. 

Ireson,  Chas.  L, 

N.  Y".  Belting  &  Packing  Co. 

Page  Belting  Co. 

Schieren  &  Co.,  Chas.  A. 

Shoitz  Belting  Co. 
Boilers. 

Abendroth  &  Root  Mfe.  Co. 

Hazelton  Tripod  Boiler  Co. 

Pond  Engineering  Co. 
Books.  iGlectrlcal. 

Electrician  Pnblisbing  Co. 
Braider  Spoolers. 

Payne  .&.C0.,  Geo.  W. 
Anrslar  Alarms. 

Central  Electric  Co. 

Electrical  Supply  Co.,  The. 

Empire  City  Electric  Co. 

Fletcher  *  Fletcher  Electric  Co. 

Great  Western  Electric SapplyCo. 

Greeley  &  Co., The   E.  8. 

HoltHBr-Cabot  Electric  Oo. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Ostrander  &  Co.,  W.  R. 

Partrick  &  Carter  Co. 

Southern  Electrical  Supply  Co. 

StandardElectrical  Works. 
Cables, 

(See  Wire  Insulated.) 
«  able,  Eleetrlr.  (See  Wire  Insu- 
lated). Copper,  B^heet  and  Bar. 

Roebllng's  sons  Co.,  John  A. 

Standard  Underground  Cable  Co. 

Western  Electric  Co. 
Carbons,  Points  and  Plates. 

Brneh  Electric  Co. 

Central  ElectricCo. 

Electrical  Sapply  Co.,  The. 

Empire  City  Bilectplc  Co. 

Globe  Carbon  Co. 

Knapp  Electrical  Worics. 

National  Carbon  Co. 

Western  Electric  Co. 
Cars*  Electric  Railway. 

MinneapollB  St.  Ey.  Co. 

Stephenson  Co.,  John. 
Clnteaeis,  Friction. 

Hill  C*9t«h  Works. 
Constmction  and  Repairs. 

Bain  Electric  Mfg.  Co. 

Electric  Construction  &  f^upply  Co. 

Electrical  Construction  Co., The. 

Eleclrical  Engineering  Co. 

Chicago  tSlectric  Mfg.  Co. 

Enapp  Electrical  Works. 

McLaughlin,  Jas. 

Shawhan  Machine  Works. 

Temple,  J.  C. 

Weslern  Electric  Co. 
Contractors,  Electric   lafftit, 

Ensrloe  Plants  and  Electric 

RallivayB. 

Brush  ElectricCo. 

Chicago  Electric  Mfg.  Co. 

Edison  General  Electric  Co. 

Electrical  Enelneerlng  Co. 

Ensineering  Equipment  Co. 

Hutton,  Henry. 

McLanghlln,  Jas. 

Pearseci  &.  Co.,  W.  B. 

Pond  Enirloeerlog  Co. 

Temple,  J.  C. 

Thomsoo-Honston  Electric  Co. 

United  States  Electric  Llghtlnc  Co. 

WeBtin^hf'UBe  Electric  &  Mfg.  Co. 

Western  ElectricCo. 

Woodbrldge  &  Turner  Eng.  Co. 
Copper  Wires  and  Tapes. 

American  Electrical  Works. 

Central  Electric  Co. 

Chicago  Insulated  Wire  Co. 

Edieon  General  Electric  Co. 

Electrtral  Sapply  Co. .The. 

GreatWestem  Electric  Supply  Co. 

Holmes,  Booth  &  Haydens. 

International  Okonlte  Co.,  The. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Roebling'p  Sons  Coj  Jno.  A. 

Standard  Eleclrical  Works. 

Standard  Undergroand  Cable  Co. 

Wealern  Electric  (^o. 
CrosH-Arms. 

Central  Electric  Co. 

Electrical  SapplyCo.,  The. 

Great  Western  Electric  Sapply  Co. 

Holmes,  C.  H. 

Monitor  ElectricCo. 

Soathem  Electrical  Supply  Co. 

Western  Electric  Co. 

Cat-ont«  and  SicltcliPS. 

Alexander,  Barney  &  Chapln. 
Antomatic  Switch  Co. 
Central  ElectricCo. 
Electrical  Siipoly  Co..  The. 
Empire  City  Electric  Co. 
Fletcher  &  Fletcher  Electric  Co. 
Great  Western  E  lectrlc  Supply  Co. 
Greeley  &Co.,  TbeE.  8. 
Holtxer-Cabot  Electric  Co. 
Palete,  H.T. 
Partrick  &  Carter  Co. 
Honthern  Electrical  Supply  Co. 
Union  Hardware  Co, 
Van  Nnis.C.  S. 
Western  Electric  Co. 
Uynamos. 
Brush  Electric  Co. 
Bain  Electric  Mfg.  Co. 
Colhnrn  ACo.,I.  W. 
Kiston  ElectricCo. 
Electrical  Englnperlng  Co. 
Port  Wavne  lilectric  (;o. 
Ilawkeye  Blpctrir,  MaonfactariogCo. 
Howard  (fe  Co.,  Hiram  M. 
Hel«ler  Electric  flight  Co. 
LittN'  &  Co.,  F.  l\ 

National  Electric  ManufactnringCo. 
Schuylrr  ElectricCo. 
Shawhan  Machine  Works. 
Tbomson-Bonston  ElectricCo. 
UnlT,«d  States  Electric  Lighting  Co. 
Weatprn  ElectricCo. 
Weetlnghout^e  Electric  &  Mfg.  Co. 

Electrical  Instruments. 

Central  Electric  Co. 

Electrical  Snpplv  Co.,  The. 

Great  Western  Electric  Supply  Co. 

Greeley  4  Co.,  The  K.  8. 

Partrick  4  Carter  Co. 

O.neen  &  Co. 

Western  Electric  Co. 

Weston  Electrical  InstrnmeDt  Oo. 

Elcctrlonl  Specialties. 

Hipwell  Mfk'-  Co.,  n.  n. 
Northwewtern  Elect,  Specialty  Co. 
Turner  Braes  Works. 


Electric  Bailwars. 

Detroit  Electrical  Works, 
fidlaon  General  Electric  Co. 
Thomson-Houston  Electric  Co. 
WestlnghouBe  Electric  &  Mfg.  Co. 
Woodbridsre  &  Turner  Eng.  Co. 

Electroliers    and    Combina- 
tion Fixtures. 

BagEOt,  E. 

Electrical  Sapply  Co..  The. 
Great  Western  Electric  Sapply  Co. 
Sawyer-Man  ElectricCo.  , 

Thomson-Houston  Electric  Co. 

ElectrO'Platins  machines. 

Brush  Electric  Co. 
Colbarn&Co.,I.  W. 
Edison  General  Electric  Co. 
Thomson-Houston  Electric  Co. 

Ensines,  Steam. 

Ball  Engine  Co. 
Engineering  Equipment  Co. 
Pears'^n&Co.,  W.B. 
Pond  Eneineering  Co. 
Sioax  City  Engine  Works. 
Steams  Mfg.  Co. 
Triumph  Compound  Engine  Co. 
Weetioghouse  Machine  Co. 

EngraT«*r8. 

Braun  illustrating  Co. 
Fire  Alarms. 

Electrical  Supply  Co.,  The. 

Knapp  ElectricaJ  Works. 

Partrick  &  Carter  Co. 

Western  Electric  Co. 
Friction  Cones. 

Evans  Friction  Cone  Co. 
Gas  liiehtliis.  Electric. 

Cleverly  Electrical  Works. 

Electrical  Supply  Co.,  The. 

Knapp  Electrical  Works. 

Partrick  &  Carter  Co.- 

Western  Electric  Co. 

WoUeneak.  J.  F. 
General  Electrical  Islupplles. 

Alexander,  Barney  &  Chapin. 

American  Eleclrical  Works. 

Automatic  Svritch  Co. 

Brush  Electric  Co. 

Central  ElectricCo. 

Chicago  Electric  Mfg.  Co. 

Cleveriy  Electrical  Works. 

Bdlaon  General  Electric  Co. 

Electric  Construction  &  Supply  Co. 

Electrical  Sapply  Co.,  The. 

Empire  City  Electric  Co. 

Fletcher  &  Fletcher  Electric  Co. 

Great  Western  Electric  Supply  Co. 

areeley  &Co.,TheE.  8. 

Holmes,  BfM)th&  Haydens. 

Holtzer-Cabot  Blectric  Co. 

International  Okonlte  Co.,  The. 

Knapp  Electrical  Works. 

Lonnon,  J.  M. 

Monitor  Electric  Co. 

Ostrander  &  Co.,W.  R. 

Partrick  &  Carter  Co. 

Southern  Electrical  Supply  Co. 

Stanley  &  Hall. 

Standard  Electrical  Works. 

Thomson-Hoaston  ElectricCo. 

Union  Hardware  Co. 

Van  Nuls,  C.  S. 

Western  Electric  Co. 

Wollensak,  J.  F. 
Globes  and  Electrical  Giass- 

^vare. 

Baggot.  E. 

Great  Western  Electric  Supply  Co. 

Phoeniz  Glass  Co. 
Hard    Bnbber  for  Electrical 

Purposes. 

Butler  Hard  Rubber  Co. 
Inonlators  and  Insulatlnc 

Materials. 

Alexander,  Barney  iV  Chapln. 

Botler  Hard  Rubber  Co. 

Central  Electric  Co. 

Electric  Merrhandlee  Co. 

Electrical  Supply  Co.,  The. 

Empire  Cltv  Hlectric  Co. 

Fletcher  &  Fletcher  Electric  Co 

Great  Western  Electric  SupplyCo. 

Interior  Conduit  t.t  Insulation  Co. 

International  Okonlte  Co.,  The. 

Kartavert  Mfg.  Co. 

Knapp  Electrical  Works. 

Monitor  ElectricCo. 

Mansell  &  Co.,  Enuenn. 

New  York  Inmilaterl  Wire  Co. 

Partrick  Jt  Carter  Co. 

Southern  Electrical  Supply  Co. 

Ftandard  Paint  Co. 

Western  Electric  Co. 
Insulated  ^Vlres  and  Cables. 

IHaffnet  Wire- 
American  Electrical  Works. 

Central  Electric  Co 

Chicago  Insulated  Wire  Co. 

Day's  Rrrlto  insulation. 

Ea8t«m  Electric  Cable  Co. 

Edison  General  Electric  Co. 

Electrical  Supply  Co..    The. 

Great  Western  Electric  .Supply  Co. 

Holmes,  Bonth  &  Haydens. 

Interior  Conduit  &  Inaulatlon  Co. 

International  Okonlte  Co.,  The. 

India  Rubber  &  Gutta  Percha  Insa- 
latlngCo. 

Knapp  electrical  Works. 

Monitor  Electric  Co. 

New  York  Insalated  Wire  Co. 

Partrick  &  Carter  Co. 

Southern  Electrical  Supply  Co. 

Standard  Electrical  Works. 

Standard  Underground  Cable  Co. 

Western  Electric  Co. 
Journal  BeerluKS. 

Turner  Brass  Works. 
LnnipH,  Incandescent. 

Alexander,  Barney  &  Chapin. 

Bernntftln  Electric  Co. 

Brnsh  Electric  Co. 

Buckeye  Electric  Co. 

Central  ElectricCo. 

BdlHon  General  Electric  Co. 

Electrical  Supply  Co.,  The. 

Empire  City  Electric  Co. 

Great  Western  fllectric  Supply  Co. 

Greeley  &  Co.,  The  E.  8. 

Heisler  Electric  Llsbt  Co. 

Knapp  Electrical  Works. 

Lennon,  .1.  M. 

Monitor  Blectric  Co. 

R%WTftr-M«ti    Klorfrtr  r'o. 

Southern  Electrical  Supply  Co. 

Sunbeam  Incandescent  Lamp  Co. 


liBuips^Incandescent— Contd. 

Thomeon-Honston  Electric  Co. 

Western  ElectricCo. 
fllafirnet  Wire. 

(See  Insulated  Wire.) 
Biedical  Batteries. 

Fletcher  &  Fletcher  Electric  Co. 

Partrick  &  Carter  Co. 
llica. 

Munsell  &  Co.,  Eugene. 
ininiiie  Apparatus,  Electric. 

Bain  Electric  Mfg.  Co. 

EdlBon  General  Electric  Co. 

Thomaon-Houeton  Klectric  Co. 

Westinehouse  Electric  &  Mfg.  Co. 
motors. 

Bain  Electric  Mfg.  Co. 

Brush  Electric  Co. 

Baxter  Electric  Motor  Co. 

Calkins  &  Sen  J.  W 

Card  Electric  Motor  &  Dynamo  Co. 

Crocker- Wheeler  Electric  Motor  Co 

C.  &  C.  Electric  Motor  Co. 

Detroit  Electrical  Works. 

Easton  Electric  Co. 

Edison  General  Electric  Co. 

Electrical  Engineering  Co. 

ElektroE  MannfacturlngCo. 

Hawkeye  Electric  Mfg.  Co. 

Lennon, J.  M. 

Shawhan  Machine  Works. 

Thomson-Houston  Electric  Co 

U.  S.  Electric  Lighting  Co. 

Westinghoase  Electric  &  Mfg.  Co 
Oils. 

Tanselg,  S. 
Oil  Cups  and  Brass  Goods. 

Powell  Co.,  Wm. 
Packing. 

"N.  Y.  Belting  &  Packing  Co. 
Pins  and  Bracbeis. 

Central  Electric  Co. 

Coolidge  Fuel  &  Supply  Co. 

Electrical  Supply  Co.,  The. 

Great  Weetem  Electric  Supply  Co. 

Holmes,  C.H.  ^^  ' 

Standard  Electrical  Works. 

Southern  Electrical  Sapply  Co. 

Western  E  lectrlc  Co. 
Poles. 

Brownlee  &  Co. 

Central  Elftctrtc  Co. 

CooJidge  Fuel  &  Supply  Co. 

Electrical  Suppiv    Co.,  The. 

Great  Western  E"lectric  Supply  Co 

Holmes,  C.fl.  "^^  ■' 

Mllllken  Bros. 

Steriing,  W.  C- 

Star  Iron  Tower  Co. 
Publishers.  Electrical. 

Electrician  Publishing  Co. 
Push    Buttons- 
Central  Electric  Co. 

Electrical  Supply  Co.,  The. 

Fletcher  &  Fletcher  Electric  Co. 

GreatWestem  Electric  Supply  Co. 
I      Knapp  Electriral  Works. 

Northwestern  Elect.  Specialty  Co 

Partrick  &  Carter  Co. 

Standard  Electrical  Works. 

Union  Hardware  Co. 

Wealern  Electric  Co. 
Bailnay^.  Electric. 

(See  electric  railways.) 
t^eparntor^.  Hteam. 

Pond  Engineering  Co. 
Speahlns  Tubes, 

Central  Electric  Co. 

Electrical  Snpply  Co.,  The. 

Knapp  Electrical  Works, 

Monitor  Electric  Co. 

Ostrander  &  Co.,  W.  R. 

Western  Electric  Co. 

Wollensak,  J.  F. 
Speed  Indicators. 

Queen  &  Co. 
Bt'-pct  ily.  F.qainnicnt. 

Minneapolis  Street  Ry.  Co. 
Sunpiies,  Electric  Kailway. 

Flectrlc  Merchandise  Co. 

Electric  Railway  Specialty  Co. 
TapcH,  iDsnlatlng;. 

American  Eler.trical  Works. 

Central  Electric  Co. 

Eastern  Electric  Cable  Co. 

Edison  General  Electric  Co. 

Electrical  Snpply  Co. ,  The. 

Great  Weefern  Electric  Supply  Co. 

India  Rubber  &  Gutta  Percha  In- 
sulating Co. 

Inter'- ational  Okonlte  Co.,  The. 

New  York  Inpiilated  Wire  Co. 

Western  ElectricCo. 
Telcsrapli  Apparatus. 

Bunnell  &Co.,  J.  H. 

Central  Electric  Co. 

Electrical  Supply  Co.,  The. 

Empire  City  Electric  Co. 

Great  Western  Electric  Sapply  Co. 

Greeley  A  Co.,  The  E.  8. 

Knapp  Electrical  Works. 

Monitor  ElectricCo. 

Partrick  A-  Carter  Co. 

Standard  Eleclrical  Works. 

Western  Electric  Co. 
Teiephoncf*,  Rlpctrlc. 

Standard  Electrical  Works. 

Western  ElectricCo. 
TrIeplion«»H.  IVon- ^lectrlc. 

Iloelwick  &  ISiirgesa  Mfg.  Co. 
Test  lnHCruni*>ntn. 

Bnln  Elertric  Mfg.  Co. 

Central  Elfctrlc  Co. 

Electrical  Snpplv  Co  .The. 

Greeley  &  Co.,  The  E.  S. 

Knapp  Electrical  Works. 

Queen  &  Co. 

Western  Electric  Co. 

Weston  Electrical  Instrument  Co 
Tnaratle  Bolts. 

Wrlzlev,  T. 
TronHforniors. 

Stanley  Klectrlc  Mfg.  Co. 
TruckH,  Kleo.trl*^  Car. 

Detroit  El<M;trlcal  Works. 

Edison  General  Electric  Co. 

Stephenson  Co.,  Jno. 

Thnmson-Roneton  Electric  Co, 

WeatlnEhnnso  Electric  &  Mfg.  Co. 
Turbinf  Whepls. 

Dayton  Globe  Iron  Works  Co. 

Hunt  Machine  Co.,  Rodney. 

Leffel  A  Co.,  Jamea. 

Stilwell  A  Bterce  Mfg.  Co. 
Wire,  Bare. 

American  Electriral  Works. 

Central  Klectrlc  Co. 

Electrical  Sapplv  Co., The. 

Holmes,  Booth  A  Haydeni. 

Enapp  Electriral  WorUa. 

PariMck  A  Carter  Co. 

BMUlBg^.Sout  Oo.,  Jno.  A, 
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TTHE    TV:^TIO]V.A.L   CA^JEl^B  OIV   CO 


CleTT-elarLd.,  01a.xo. 

-MANUFACTURERS  OP- 


EI.ECTRIC  LIGHT  CARBONS  ahb  BATTERY  M ATERIAX. 


Electric  Specialties. 

WE   MAKE 

Electric  Supplies  Under  Contract. 


l:es  nxii:jX<i]s::E3za' 


►.a^TOEmffO? 


ELECTRIC  RAILWAY  POLE. 

MANUFACTURED  BY 

No.  55  LIBERTY  STREET,  NEW  YORK.  No.  59  DEARBORN  STREET,  CHICAGO. 


Standaid  Side,  Center  and  "Pall-Off"  Poles.    Special  Attenlion  Given  to  iDBolation.    Special 
Poles  of  any  Keqaired  Length,  or  to  Stand  any  Strain,  Made  to  Order. 

Adopted  by  all  the  I^eadlng  Eoads,  and  Becommended  by  the  Best  Enfiioeers. 

In  use  In  the  following  cities:  Newark,  Buffalo,  Jpraey  City,  Pateieon,  Troy,  Pittsbnrgh, 
Hamilton,  0.,  etc. 


Orders  for  Standard  Poles  Filled  from  Stock. 


Write  for  Particulars. 


HOLMES,  BOOTH  &  HAYDENS, 

MANUFACTURERS    OF    BARE    AND    INSULATED    WIRE. 

Unlerwriters'  Copper  Electric  Light  Line  Wire,1iandiOtnely  finished, highest  coicluctivily.     Copper  Mognet   Wire,  Flexible  Siik,Cbtlon 
^'PiJt=5'-4  <v         and  JForsted  Cords  for  Incandescent  Lighting.    Bound  and  Flat  Ccpper  Bars  fir  Statim   Woik.  .t.tiSji-V-a 

Insulated  Iron  Pressure  Wire. 


■.'.^'.'.'.f.'.-.'^.-'.' 


PATENT 


"K.K. 


IP 


LINE  WIRE 


For  Electric  Light,  Electric  Railways,  Motors,  Telegraph  and  Telephone  Use. 

..^g-eXLts  for  tlie  T7;7-.A.SHIiTC3-T03Sr  C-^i-I^BOiT  CO.,   CaiTccns  for  ja.rc  I.igli-tiii§', 


THOS.  L.  SCOViLL,  New  York  Agent, 


25  Park  Place,  NEW  YORK. 


THE  HAWKEYE 

ELECTRIC  MFG.  CO., 

DAVENPORT,    -     -     IOWA. 


E3T_riI_3=>E;F=?^  C2F- 

Complete  Central  Station 


>.T^X3 


ISOLATED  PLANTS, 
ARC  AND  INCANDESCENT  APPARATUS. 


OUR  DYNAMOS  are  unsurpassed  by  any  made  for  efficiency, 
automatic  regulation,  and  general  workmanship. 


Licensee  of  the  Betiowned  PerJcins  Incandeseent  Lamps, 

Famous  for  long  life  without  discoloration. 


ELECTRIC    MOTORS    for    Railway   Circuits   and   Centr 
Stations;  any  voltage,  highest  efficiency,  all  sizes. 


Prices  Reasonable.    Write  us  tor  Catalogue  and  Price  List. 


-  alAKUFACTITBED  BY  - 


The  Card  Electric  Motor  and  Dynamo  Co. 


Cincinnati,  Ohio, 

MANUFACTUKBRS  OP 

Electric  Motors  for  Arc  and  Incan- 
descent Circuits,  from  1-6 
to  50  H.  P. 

Correspondence  Solicited. 


BOSTON— The  Easttrn  Blecttlcal  Supply  & 

Construction  Co.,  65  Oliver  St. 
CHICAGO— The  Thos.L.  Johnson  Co.,  312 

Dearborn  St. 
MILWAUKEE— Henry Bamlen, 641  Third  St. 
WASHINGTON,  D.  O.-J.    Geo.    Gardner, 

ions  H  St. 
ST.  LOUIS  — Stagl   Blectrlcal   Engineering 

Co.,  1106  Finest. 
MONTOOMEUY,  ALA.— W.  F.  Murphy. 
DETROIT,  MICH.— The  Michigan  Blectrlc 

Co  .  21'J  and  211  Griewold  St. 
MINNEAPOLIS,  MINN.— J.  M.  Lennon,No. 

2i  Loan  and  Trust  Uutlding. 


BERNSTEIN  ELECTRIC  CO. 


INGANDESGENT  UMPS 

FOK 

ARG-IIGHT  GIRGDITS. 

SIMPLE.   RELIABLE.  DURABLE. 

Tbc  only  safe  socket  for  series  lamps,  and  the  only 
socket  having  insulating  material  for  the  outside 
parts.    Send  for  Illustrated  Catalogue. 

620   ATLANTIC   AVENUE, 

3C>sa?oziir,    - 
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mriBT  IS  DAT 


-v7-T3::EMsr    the 


San  Arc  Lamp 

IS    XJSEJID, 


Manufactured  to  burn  on  either  ilrc  or 

Incandescent  Circuits. 


siN:s^i^^ir  OFJ   in:  sepries. 


HEADQUARTERS  FOR  HOLMES,  BOOTH  ^  HAYDENS' 


Weatherproof -xo  Line  Wire 


IT  HAS  NO  SUPERIOR. 


GREAT  WESTERN  ELECTRIC  SUPPLY  CO., 

Manufacturers,  Dealers  and  Importers, 

CHICJLaO,  TJ.  S.  JL. 
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STREET 
GARS 


ON    ACCOUNT    OF 

Increase  of  Business 


J^HTJD    OTHIHl 


Adoption  of  Eleotrioity, 


THIE^ 


STREET  RAILWAY  CO., 

Of  2!v£irLrLea,polis,   ^/£in.ra.., 

OFFER  FOR  SALE  THE  FOLLOWING  EQOIPMENT: 

63  12-foot  Cars,  all  fitted  with  Fare  Boxes  and  "Small"  Conveyors. 
76  Extra  "Small"  Conveyors  for  14  and  16  ft.  Cars.  I 

63  Extra  "Slawson"  Fare  Boxes. 
12  Steam  Motors,  15  to  20  Ton. 

2  Locomotives  and  Tenders,  20  and  25  Ton. 
21  Passenger  Coaches,  26  to  40  ft. 
34  Open  Passenger  Excursion  Cars,  34  ft. 

8  Flat  Cars,  30  ft. 

Most  of  the  cars  have  been  in  service  only  a  short  time,  and  all  are  in  first-class  condition.  We  can  make  changes 
or  alterations  and  fit  them  up  to  suit,  and  will  sell  very  cheap.  The  gauge  of  any  of  the  cars  can  be  changed  to  suit 
purchaser.     Full  description  and  photographs  mailed  upon  application. 
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ALEXANDER,  BARNEY  &CHAPIN 

TELEPHONE  BUILDING,  20  Cortlandt  St.,  NEW  YORK. 


VOLTMETERS. 


A.B.G. 


AMMETERS. 


ELECTRICAL  SUPPLIES 


ARC  AND 

INCANDESCENT 

LAMPS. 


ELECTRIC 
RAILWAY 


For  All  System. 


SUPPLIES 


S£ND  FOR  CATALOGUi:. 


ELECTRIC    MERCHANDISE    CO., 

11  ADAMS  STREET,  CHICAGO. 

"W.  R.  MASON,  General  Manager, 


Dynamo  Regulators  and  Rheostats 

Of  all  descriptions  in  stock  and  manulactured  (0  order  for  any  special  work. 

MOTOR    SWITCHES, 

Both  Hand  and  Automatic,  of  Superior  Design 
and  Construction. 

Entire  attention  devoted  to  the  manufacture  and  wiring  of  Rlieostats.    . 

AUTOMATIC  IWiTGH  COMPANY, 

SOLE  MANOFACTURERS  OP  THE 

Whittingham    Automatic    Switch, 

No.  8  Keyser  Building, 

BALTIMORE,    MARYLAND. 

SEND  FOR  CATALOGUE  AND  PRICE  L;ST. 


DERIVATION  OF  PRACTICAL  ELECTRICAL  UNITS. 


By  Likct.  F.  B.  Badt  Axn   PitoK.  II.  S.  Cariiakt. 


i=>F=2E:i^.A.irD,  :?'s 


This  is  a  very  handsome  book  of  60  pages,  printed  on  fine  heavy  paper,  with  neat  cloth  binding.  It  contains  Por- 
traits and  BiocRAPHiEs  of  Ohm,  Watt,  Faraday,  Joule,  Gauss,  Weber,  Sir  William  Siemens,  Dr.  Werner  von  Siemens, 
Volta,  Ampere,  Daniell,  von  Jacobi,  together  with  a  carefully  prepared  table  of  the  Practical  Electrical  Units,  with  their 
relative  values. 

In  no  other  Single  Volume  can  this  Rare  Collection  of  Portraits  be  Found. 


ELECTRICIAN  PUBLISHING  CO., 


6  Lakeside  Building,  Chicago,  111 


BAIN  ELECTRIC  IMFG.CO., 

FOREE  BAIN,  President  and  Engineer, 
^47  and  49  S.  Jefferson  Street,  CHICAGO. 

DYNAMOS    AND    MOTORS 

1-12  to  500  Horse  Power. 


Highest  Class  in  Efficiency.  Mechanical  Design,  and  General  Utility. 

Experts  in  applying  Electricity  to  New  Uses. 


I^BKID  FOK  OATAIiOWUM. 


VTESTERN    ELECTRICIAN. 
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IXTZXjX3X3Z1.S     Olf 


ELECTRIC    POWER    MACHINERY, 

m  ma  mw  ms. 


And  Manufacturers  of 


General  Electrical  Supplies 


This  is  the  only  motor  geared  to 
both  axles.  It  is  designed  and  built 
for  efficient  and  economical  working. 
Its  practical  operation  of  street  rail- 
ways so  far  sustains  this  claim. 


DETROIT.  MICH. 


AND  STILL  THEY  COME. 


Among  our  late  sales  are 


38  "WARD"  ARC  LAMPS 

TO  THE  CENTRAL  R.  R.  OF  NEW  JERSEY. 


185  "WARD"  ARC  LAMPS 

TO  THE  H.  B.  CLAFLIN  COMPANY  OF  NEW  YORK. 


SATISFACTION  GUARANTSED. 

la  Corresponding  please  state  Voltage  and  System.     Immediate  Shipment  Guaranteed. 
Increased  orders  from  all  Central  Stations  using  the  lamp. 

THE  ELECTRIC  CONSTRUCTION  AND  SUPPLY  GO. 


Established  1881. 


18  Cortlandt  Street,  NEW  YORK  CITY. 
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Our  St.  Louis  Branch: 

Southern  Electrical  Supply  Co., 


vLOW/> 


TRADE       MARK, 

823  Locust  St., 

ST.  LOUIS,  MO. 


NICKEL-PLATED 


Spdifl^  IhIi^  Whislks 


WITH  OR  WITHOUT  INDICATORS. 


Our  Kansas  City  Branch: 

Gate  City  Electric  Company, 


vLON/> 


gy^'^^'^^^S^^^^J;^^^:^^^ 


TRADE       MARK, 

572  Delaware  St., 

KANSAS  CITY,  MO. 


WE    HAVE    A 


of  these  SPEAKING  TUBE  WHISTLES  on   hand,  which  we  will  dispose  of  at  the  following  prices: 

dozen  lots, 


5 

10 

25 

50 

100 


$2.00. 
1.75. 
1.50. 
I.40. 
1.35. 
1. 30. 


The  ELECTRICIAN'S  TORCH 

Is  safe,  durable,  easily  repaired,  has  a  reversible  burner 
that  can  be  used  in  any  2>osition  and  will  not  blow  out  in  a 
f/ale  of  wind.  Can  be  used  as  a  Blow-pipe  Torch  or  a  Fan- 
tail  Heater  and  can  be  instantly  changed  from  an  intense 
heat  to  a  feeble  flame,  or  the  reverse. 


Ij^^^- 


The  No.  1  HELPER  FORGE 

Can  also  be  used  in  the  higliest  wind.  One  gallon  of  7=t° 
deodorized  gasoline  irlll  run  it  all  day.  It  is  made  to  stand 
hard  work. 


aio.  I.    Hclpt'i"  Foi-;;c. 


These 


CARBON  HOLDERS 


1'pp<'r  Carbon  Holflr 


Are  designed  especially  for  Thomson- Houston  and  Brush 
lamps,  and  are  sold  at  I'ery  low  ]>rtces.  We  also  have  a  lot 
of  Thomsoti-Houston  lower  carbon  ho!der  rings. 


IjOAvor  C'ni'lMHi  llolth 


We  are  uow  eiclnsive  Western  Agents  for 


Coffifflercial  Fire-Proof  Lamp  Cord,     Packard  Incandescent  lamps, 
Bryant  Sockets  (an  porceiam  and  Brass),  okonlte  Wire,  Improved  Candee  Wire. 


Our  Omaha  Branch: 

Western  Electrical  Supply  Co., 


vlON/;. 


TRADE        MARK. 


418  S.   16th  St., 

OMAHA,  NEB. 


CENTRAL  ELECTRIC 

1  16  &  118  Franklin  Street, 
CHICAGO. 


Connected  by  Private  Wire  with  Postal  Telegraph  Cable 
Company's  Systenn. 


Our  Denver  Branch: 

Electric  Power  Transmission  Co., 


>lOIv// 


TRADE       MARKi 

1722  Lawrence  St., 

DENVER,  COLO. 
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Edison  General  Electric  Co, 


I 


EDISON  BUILDING,  BROAD  STREET, 


Edison  General  Electric  Co.'s  Lamp  Works,  HaPFison,  N.  J,    Devoted  Exclnsively  to  the  ManufactnM  of  Incandescent  Lamps. 


THE  LARGEST  INCANDESCEHT  LAMP  FACTORY  IN  THE  WORLD. 


Edison  Lamps, 


Least  First  Cost, 

Least  Operating  Expense, 

Longest  Life  for  Given  Expenditure  of  Power. 


The  relative  economy  in  the  use  of  lamps  of  different  efiBciencies  tinder  average  condi- 
tions of  central  station  practice  is  shown  by  the  following  table: 


For  16  c.  p.  lamps  of 
;J.77  watts  per  can- 
dle and  :1C0  boure 
average  life. 

For  IG  c.p.  lamps  of 
3.1  watts  per  can 
die  and  6OLI  hours 
average  life. 

For  IG  c.  p.  lamps  of 
3.li  watts  per  can- 
dle and  900  hours 
average  life. 

ForlGc.  p.  lamps  of 
4  watt«  per  candle 
and     1,500    hoard 
average  life. 

Power 

0.357  cts. 
0.146  cts. 

0.400  cts. 
0.073  cts. 

0  464  Cts. 
0.049  Cts. 

0.P16  c(s. 

Lamp  Renewals 

0.029  cts. 

Total  cost  per  IG  candle  lamp  hour 
when  Ihc  power  to  run  a  16  c.  p.  3.1 
watt  lamp  costs  0.4  c'e.  per  hour,  and 
lamps  cost  44  cts.  each 

0.503 

cts. 

0.473 

cts. 

0.613 

eta. 

0.640 

cts. 

N.  B.    The  Edison  Lamp  has  an  efficiency  of  3.1  iiiratts  per  candle. 

Lamps  supplied  of  any  voltage,  any  candle  power  and  in  any  quantity,  from 

DISTRICT    OFFICES: 


Canadian  District,  K<Uson  Bldg.,  Toronto,  Van. 
Central  Dintrict,  Rialto  Baildinc,  Ohica};o,  III. 
Kawtern  I>istrict,  KdiHOn  Bnilding,  Broad  St.,    New  York. 
New  England  District,  26  Otis  tercet.  Boston,  Mass. 


PacificCoast  Diiiit.,  Edison  Bide,  llSBnshSt.,  San  Francisco.Ca  ) 
Pacific  Northwest  District,  FIciscIiner  Bld^.,  Portland,  Ore. 
Bocky  Hloantain  District,  Ulasonic  Bnilding,  Denver,  Colo. 
Southern  District,  lO  Decatur  Street,  Atlanta,  €}a. 
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THE  NATIONAL  TRANSFORMER  SYSTEM 


CONVERTER  EFFICIENCIES. 
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Transformer  on  Pole  Showing  National  Safety  Fuse  Box. 
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COMPLETE 


CENTRAL  STATION  EQUIPMENTS 

roit 

LIGHT    OR    POWER 

DIBTBIBITTION. 


OUR  APPARATUS  IS  OF  THE 

HIGHEST    EFFICIENCY, 

MECHANICALLY  AND  ELECTRICALLY. 

WF.  OCARANTEE  ITS  OPEBATION  AHD 

PROTECT  OUR  CUSTOMERS. 


COMPLETE 

DIRECT   CURRENT  SYSTEM 

FOR 

IjIC3-I3:TI]SrC3-. 


NATIONAL  ELECTRIC  MFC.  CO.,       Eau  Claire,  Wis. 


C3£30. 


SEC.A.  W,   Gt-en'l   ]V[A33.Asexr.. 


NEW  YORK,  N.  Y.,      - 
BUFFALO,  N.  Y., 
CINCINNATI,  O., 
WASHINGTON,  D.  C, 
PHILADELPHIA,  PA., 


-A-O-EIsTTS: 


National  Electric  IMIg.  &  Const.  Co..  50  Broadway. 

Little,  McDonald  &  Co..  141  East  Seneca  St. 

W.  N.  Gray,  1  2  Chamber  ol  Commerce. 

.      L.  N.  Cox,  16  Fifth  St.,  S.  E. 

C.  M.  Blanchard,  Girard  Building. 

SAN  FRANCISCO,  CAL., 


KANSAS  CITY,  MO., 
ST.  PAUL,  MINN., 
DETROIT,  MICH., 
DENVER,  COLO.,        -       ■ 
WINNIPEG,  MAN., 

National  Electric  DovolopmonI  Co. 


Thomas  WoHo,  515  Main  St. 

The  Electrical  Engineering  &  Supply  Co. 

-     Commercial  Electric  Co. 

The  Mountain  Electric  Co. 

Simpson- Davis  Electrical  Construction  Co, 


WESTERN     ELECTRICIAN. 


May  30,  1891 


We  Have  in  Stock  at  our  Chicago  Branch  a  Complete  Line  of 

CRIMSHAW  WHITE  CORE  WIRES, 

'^B.  D."   WIRES, 

Competition  Line  Wires, 

Grimshaw  Tapes  and  Compound, 

.A.  I* 


NEW  YORK  INSULATED  WIRE  CO. 


NEW  YORK, 

649  and  651  Broadway. 


CHICAGO, 

78,  80  and  82  Franklin  St. 


ARE  TOn  iLITE 


To  the  Fact  that  the 

ECONOMIC 

INCANDESCENT 

LAMP 

Is  taking  gigantic  strides  toward  the  front,  and  is  deservedly 
becoming  one  of  the  MOST  POPULAR  LAMPS  on  the 
market?  This  is  due  to  its  general  HIGH  STANDARD 
OF    EXCELLENCE    and    its     MODERATE     PRICE. 

Send  in  your  name  and  address,  and  we  will  mail  you 
further  data  that  will  convince  you  that  there  is  "something 
in  it"  for  you. 

Northwestern  Electrical  Specialty  Co., 

GENEEAL  WESTERN  AGENTS, 

1017  Gbamber  of  Commerce,  Gbicago. 

CEO.  L.  KIRKHAM, 

MANAGER. 


THE  ELEMENTS  OF 

nVNAHIC  FlECTRICITY 

AND  MAGNETISM. 


A  Book  TTTGT<  /\TTT'  ?  Fnoe,  $2. 

For  Learners,      tl  U  O  X    \^  U  X  •      Postage  Free 

ELECTRICIAN  PUBLISHING  CO., 

6  Lakeside  Building,  CHICAGO. 


G.  A.  HARMOUNT, 


iAMk>iiivo;mDUi3{iii«;«(«ai 


!4  3     WABASH  AVE.,  CHICAGO,  ILL. 

WHOLESALE  DEALER  IN  GENERAL 

ELECT BICAL  SUPPLIES. 


'•  .    WESTERN  AGENT  FOR 

ALFRED  F.  MOORE 


(RST.VBLISUKD  1S20. 


ELECTRICAL  WIRES  AND  GABLES. 

Light.  Anuunciator  and  Olllce  Wires.     Incandescent  and  Battery  Cords;    ii 
fact,  every  kind  of  Wire  known  10  the  Kleeliiciil  Trade. 


THi  EASTON  ELECTRIC  CO., 

MANUFACTURERS  OF 

The  Claus-Easton  Dynamo- 

IMPROVED  "CONTINENTAL"  MACHINE. 

For  Electric  Lighting,  Power  and  Electro  Deposition. 

WE  CLAIM  THE  FOLLOWING  ADVANTAGES: 

No  External  Magnetism.— Perfect  Regulation. —No 
Sparking  at  Brushes. —  Self-Oiling  Bearings.  —  95  Per 
Cent.  Efficiency. — Solid  Construction  in  One  Casting  — 
Self-Centering  Bearings. — Mechanical  Perfection. 


These  Machines  m  Built  in  all  Sizes,  and  for  all  Voltages. 

Special  Discounts  in  Coiitrartliif;  KnglueerH. 


J'lir  Pi-lCdS  (mil  Cntaliijruc,  nddrcaa 


See.Cut  in  Issue  of  June  6. 


THE  EASTON  ELECTRIC  CO. 

Aldrich  Conrt,  46  Broadway,  New  York. 


May  30,  1891 


WESTERN    ELECTRICIAN. 


The  Westing;house  Electric  &  Manufacturing  Co.^s 


a 


IRONCLAD 


GEARLESS" 
MOTOR. 


'IRON-CLAD 
GEARLESS 
MOTOR. 


ff 


"IRON-CLAD"  because  the  Armature  and  Field  Coils  are  COMPLETELY  PROTECTED  by  the  field  magnet 
casting,  making  it  Possible  to  run  this  Motor  with  Perfect  Safety  on  inundated  tracks  and  through  snow  and  slush. 

"GEARLESS"  because  the  Armature  is  placed  DIRECTLY  on  the  CAR  AXLE. 

There  is  NO  CONSTANT  LOSS  from  FRICTION  of  BEARINGS  and  GEARS,  and  NONE  OF  THE  REPAIRS 
which  these  parts  require. 

There  can  be  NO  NOISE  from  the  Motor. 

At  least  20  per  cent,  in  the  Power  consumed  is  SAVED,  owing  to  absence  of  gears. 

The  AVERAGE  WORKING  EFFICIENCY  is  between  90  and  95  per  cent. 

Armature  is  SOLIDLY  KEYED  to  the  axle  and  the  WIRES  are  laid  in  grooves,  so  that  no  strain  or  vibration  can 
move  them. 

The  WEIGHT  of  the  fields  is  CUSHIONED  upon  and  SUPPORTED  by  SPRINGS. 

For  further  information  and  catalogues,  address  the 


■> 


WESTINGHOUSE  ELECTRIC  &  MANUFACTURING  CO 


IMCAWDESCENT 


To  Fit  any  Socket. 


Excelling  all  others  in  Life, 
Maintenance  of  Candle- 
Power  and  Efficiency. 


THE  BEST  IS 


General  Electrical  Supplies 
of  Superior 

Designs  and  Finish. 


LAMPS. 


FROM   8  c.  p.  to  ISO  c.  p.,  AND 
ANY   VOLTAGE. 


Even   Diffusion 

of  Light  by 

twisted  filament. 


THE  CHEAPEST. 


Send  for  our 

CATALOGUE 

of  August 


890. 


510-534  West  23d  Street, 

NEW  YORK. 


620  Atlantic  Avenue, 

BOSTON,  MASS. 


217  La  Salle  Street. 

CHICAGO,  ILL. 
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BDREEY  DRY  BATTERY 


PATENTED  January^  1890. 


STRONGER  tlian  aoy  open  ciicQit 
BATTERY  on  the  market. 
BETTER  than  any  Dry  Battery  yet 


The  most  Compact  and  the  Cheapest.    90c  per  cell.    Discounts  in 
quantities  and  to  the  trade. 


CHICACOi-Central  Electric  Co. 


J.'H.  BUNNELL  &  CO-.^'In^ig^nTs^ye  Cortlandt  St..  N.Y. 


WRITE  US  FOR  PRICES  ON 


SPEAKING  TUBES 


-A.DSriD    STTFFTjTES. 


FORTY  CENTS 


FOR  OUR  DUST-PROOF  BELL. 


!  AND  34  Frabkfort  Street,        -       .-        -        NEW  YORK  CITT. 


FWX-TbENfl- 


liiiiM 


IPpifiti 


Runs    more    Slack   than 
Unperforated  Belts,  hence 
;  adapted  to  uneven  power 
^M  of   Electric  Railways  and 
for  Electric  Power  in  Gen- 
eral. 


CHAS.  A.  SCHIEREN  &  CO., 


Also  New  Tork,  UoBton, 
Phlladelpliia. 


PATENTEES  AND  SOLE  MANUFACTUKBRS, 

46  SOUTH  CANAL  ST.,  CHICAGO.  ILL. 


NEW  YORK  BELTI NG  &PACKINC  GO. 


JOHN  H.  CHEEVER,     )  (L  M  TED.^ 

J.  1).  CHEEVER,  JManagers.     ^  ' 

P.  CAZENOVE  .JOKES.) 

WM.  T.  BAIRD,  Hfc'y. 

Oldest  and  largest  3Hanufacturera  in  the  United  States  of 


15  PARK  ROW,  MEW  YORK. 

rnited  States  of 

Vulcanized  Rubber  Fabrics 


SALESROOMS: 

PHILADELPHIA,  308  Chestnut  Street. 
BOSTON,  52  Summer  Street. 
CHICAGO,  151  Lake  Street, 
DENVER,  1601-1611  ITth  Street. 
CHARLESTON,  161)  Meetins  Street. 
GRAND  KAPIDS.  4  Monroe  Street. 
MINNEAPOLIS,  28  South  2d  Street, 
CLEVELAND,  176  Superior  Street. 


FOB  lECfliNICiL  FDEfOBES. 

Rubber  Belting, 
Packing 
and  Hose. 


SALESROOMS: 

SAN  FRANCISCO,  17  Main  Street. 
ATLANTA,  16  Decatur  Street. 
DETROIT,  1624  Woodward  Ave. 
BALTIMORE,  13  North  Charles  Street. 
BUFFALO.  124-128  Washin"ton  Street. 
NEW  ORLEANS,  8-12  North  Peters  Street. 
KANSAS  CITY,  1313  West  12th  Street. 
ST.  LOUIS,  616  LocuBt  StreeU 


THE  NEW  CATALOGUE 


-oi-  Ta 


Copies  mailed  upon  application  to 


UNDERGROUND  CONDUIT  SYSTEM 

.HE  Interior  Conduit  &  Insulation  Company 


XS    NTOSfXr 


LZS.A.ID'X'. 


INTERIOR  CONDUIT   <£   INSUIiATIOIff  COnSPAMir. 

EBWABD  H.  JOHlirSOir,  President. 
WOBE8,  5S7  to  S31  w.  34tii  St.  and  520  to  5»8  w.  35tii  St.  GENERAL  OFFICES,  42  &  44  BROAD  ST.,  NEW  YORK. 

H.  SI.  lIMI>KBWOO»,  Gen.  Western  Aeent,  Bookery  Bnlldins.  CUcaeo.  B.  VBAKK  JOHNSoai,  Sen.  Aet. fop  Pa.,  PpoAldent  Bids.,  Philadelphia,  Pa. 

xnos.  DAV  &  CO.,  een.  Asents  for  CalifaTnia,  San  Francisco,  Cal. 


CEDAR.  OCTAGONAL  PINE  AND  STEEL. 


If  you  are  in  want  of  poles  of  any  kind,  it  -would  pay 
you  to  write  for  our  prices,  before  ordering. 

DETROIT, 
MICH. 


BROWNLEE  &  CO., 


-Ta 


'J 

PDSH-BDTTON 


TORRINGTGN,  CONN., 

AND 

95  CHAMBERS  STREET,  NEW  YORK. 


FJLIST 


MANUFACTURER  OF 


Electrical  Specialties. 

SWITCHES,    —     SOCKETS,    —    CUT-OUTS. 


Western  Office 

and 

Store-room, 

341  The  Rookery, 

CHICAGO,  ILL. 


Eastern  Office 

and 

Factory, 

1201  Market  St., 

PBILADELPfllA,  PA. 


TELEPHONE! 

Non-Electric,  and  only  one  Adjustable  to  Atmospheric  Changes. 
SOLD   OTXrRIGHT  with  "PEERI.ESS  INSULATORS/' 

For  Private  Short  Lines,    For  Connecting  Factory  and  Ofiice, 
Residence  and  Store,  Stable,  etc.,  etc. 

Plainest  Speaking!  Superior  to  Others!    Highly  Recommended! 

Intending  purchaBore  will  do  well  to  Investigate  It  before  buying  elsewhere. 

THE  BOSTWICK  &  BURGESS  MFG.  CO., 

NOBWAIiH.  OHIO,  I'.  8.  A. 

ACTIVE  MEN  AND  BUSINESS  HOUSES  can  secure  valuable  territory 
in  which  to  take  orders  and  put  up  lines. 


KARTAVERT 

THE  BEST  SUBSTITUTE  FOR  HARD  RUBBER. 

A  HARD  AND  FLEXIBLE   FIBER. 

IN  SHEETS,   RODS  and  TUBING.     FDR  ALL  ELECTRICAL  PURPOSES  WHERE 
PERFECT  INSULATION  IS  DESIRED.     PATENT  INSULATING  CLEATS. 

ThsM  Kartavsrt  «  Manufacturing  ^  Co,., 

-\;«7-XX<3VEXia-C3-'FOia-,    X3£IXj- 


SEND  FOR  SAMPLES  OF 

Po  n  Armatore  Varnisli,  .... 
.<»  D.  Insnlatlng  Tapes  and  Compounds, 

THEY  COST  NOTHING. 

THE  STANDARD  PAINT  CO., 

69  Maiden  Lane,  NEW  YORK. 


EVERY    SATURDAY. 
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Isolated  Plant  at  the  Hotel  Portland. 

In  the  accompanying  cut  is  shown  an  illustra- 
tion of  the  isolated  plant  of  the  Hotel  Portland 
at  Portland,  Ore.  It  was  installed  by  the  Edi- 
son General  Electric  company,  under  the  per- 
sonal supervision  of  J.  J.  Bauville  of  the  Edison 
company's  engineering  department,  and  reflects 
great  credit  on  all  connected  with  the  installa- 
tion. The  plant  is  composed  of  two  Edison 
compound  and  self-oiling  dynamos,  each  of  a 
normal  capacity  of  Soo  lights,  and  the  hotel  is 
wired  for  2,240  lights.  Electricity  is  used  e.x- 
clusively  for   illuminating   the   hotel,  and  it  is 


Electrical  Department,  World's  Fair. 

Chief  Burnham  of  the  construction  depart- 
ment has  advertised  for  bids  "for  all  the  labor 
and  materials  that  will  be  required  to  complete 
the  electricity  building  for  the  World's  Colum- 
bian Exposition  in  accordance  with  the  plans 
and  specifications,  which  will  be  on  file  in  the 
construction  office  at  Jackson  Park."  Bids 
will  be  received  until  i  p.  m.  on  June  ist,  and 
undoubtedly  the  contract  will  be  awarded  a  few 
days  after. 

The  grounds  and  buildings  committee  of  the 
directors  has  as  yet  taken  no  action  on  the  reso- 


Commenting  on  the  Western  Electrician's 
statement  that  the  electrical  building  would  be 
insufficient  for  the  requirements  of  the  depart- 
ment of  electricity,  the  Rochester,  'i^.Y.,  Herald 
says:  "It  is  manifest  that  if  any  department 
should  be  generously  treated  it  is  the  electrical. 
No  other  is  more  typical  of  American  life  and 
methods;  in  no  other  has  there  been  such  enor- 
mous progress  within  the  past  years;  no  other  can 
produce  a  more  brilliant  and  popular  exhibition, 
and  with  no  other  are  .American  genius  and 
invention  more  closely  identified." 

In  commenting  on  the  failure  of  the  authori- 


claimed  that  there  has  never  been  a  shut  down 
since  the  plant  started. 

The  dynamos  are  driven  by  Ideal  engines, 
manufactured  by  Ide  &  Son  of  Springfield,  111. 

The  plant  throughout  is  considered  one  of  the 
best  in  the  country.  It  is  the  largest  isolated 
plant  west  of  the  Rocky  Mountains.  The 
chandeliers  and  fixtures  are  all  of  special  design, 
and  were  furnished  by  the  Edison  company. 
The  plant  is  in  charge  of  Charles  Crook. 


Freaks  ot  lightning  form  a  favorile  subject  for  the 
yarns  of  imaginative  newspaper  correspondents.  A  recent 
item  is  to  the  effect  that  "in  a  New  Hampshire  town  the 
other  night  lightning  tool<  the  tail  feathers  off  twenty  hens 
sitting  on  a  roost  and  so  paralyzed  the  vocal  cords  of  the 
rooster  that  he  has  not  been  able  to  crow  since." 


ISOLATED    PLANT    AT   THF,   HOTKL    PORTLAND. 

lution  adopted  by  the  board  of  control  on  May 
2d,  favoring  a  power  plant  for  the  Department 
of  Electricity  in  or  adjacent  to  the  electrical 
building.  Some  of  the  directors  are  discussing 
a  plan  by  which  the  sites  of  the  electrical  and 
mining  buildings  can  be  exchanged.  If  this 
were  done,  there  would  be  plenty  of  room  for 
the  desired  power  house  in  the  space  at  the 
southwestci-n  corner  of  the  present  site  for  the 
mining  building,  not  a  great  distance  from  the 
"loop."  This  change,  however,  which  is  merely 
one  of  the  possibilities  under  discussion,  is 
largely  dependent  on  alterations  proposed  in 
the  arrangement  of  the  space  within  the  loop. 
Until  this  is  settled  the  matter  of  a  power  house 
for  the  electrical  building  will  be  held  in  abeyance. 


ties  of  the  World's  Columbian  Exposition  to 
make  the  desired  changes  in  the  electrical  build- 
ing at  the  World's  Eair,  the  Electrical  Age  of 
New  York,  says:  "It  is  extremely  unfortunate 
that  the  electrical  exhibit  at  the  World's  Fair  to 
be  held  in  Chicago  will  have  to  be  scattered. 
The  electrical  people  of  Chicago  made  a  good 
and  earnest  fight  against  it,  but  fate  had  de- 
creed otherwise.  The  blunder  is  directly 
chargeable,  as  far  as  we  can  learn,  to  the  com- 
mittee on  grounds  and  buildings,  who  did  not 
listen  to  the  wishes  of  the  electrical  people  at 
the  proper  time,  before  settling  upon  building 
plans.  The  result  is  the  building  will  be  erected 
on  the  original  plan,  which,  it  was  decided, 
could  not   be   altered.       While   the   electrical 
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fraternity  will  be  greatly  disappointed  in  not 
having  the  entire  exhibit  under  one  roof,  they 
will  do  the  best  they  can  under  the  circum- 
stances. If  the  building  committee  refuses  to 
alter  the  plans,  all  that  remains  to  be  done  is  to 
make  the  best  of  a  bad  job.  It  is  a  great  dis- 
appointment, and  we  think  a  great  mistake  has 
been  made  by  the  building  committee." 

The  Western  Machinist  S3.ys:  "The  Western 
Electrician  is  very  justly  kicking  hard  against 
this  plan  of  structure,  on  the  ground  that  it  will 
be  inadequate.  It  is  to  be  hoped  that  a  build- 
ing of  sufficient  capacity  will  be  substituted  for 
the  one  proposed." 


The  Pov^er  Station  of  the  Davenpart  and 
Rock  Island  Railway  Company. 

The  street  railway  systems  of  Moline,  Rock 
Island  and  Davenport  have  been  in  operation 
for  a  number  of  years,  but  the  benefits  which 
should  have  been  derived  from  the  lines  were 
curtailed  by  the  failure  of  the  three  corporations 
to  work  in  unison.  When,  however,  the  Chica- 
go syndicate,underthe  direction  of  C.  B.  Holmes, 
purchased  these  companies,  an  amalgam.a- 
tion  of  interests  became  possible  which  other- 
wise could  never  have  been  brought  about.  All 
former  attempts  to  secure  a  line  across  the 
bridge  by  any  one  company  was  the  signal  for 
every  possible  obstruction  from  all  the  others; 
but,  when  an  outside  syndicate  came  in  and 
merged  the  whole  into  one,  the  greatest  diffi- 
culty was  overcome.  The  consolidation  of 
rival  interests  accomplished  what  was  never 
before  possible,  namely,  connecting  the  two 
cities  by  a  street  railway  line  and  securing 
from  the  government  authority  to  lay  tracks 
and  operate  cars  across  the  island  and  over  the 
government  bridges.  The  advantages,  how- 
ever, are  invaluable.  Formerly  a  passenger  in 
Davenport  was  obliged  to  take  a  car  to  the 
ferry,  another  line  in  Rock  Island,  and  still 
another  in  Moline,  making  three  transfers  and 
four  fares  to  reach  Moline.  Now,  the  resident 
of  any  one  of  these  cities  can  take  a  car  and  go 
through  without  change  to  any  of  the  others  and 
for  only  one  five  cent  fare. 

The  electric  road  crosses  the  river  on  two 
bridges,  both  of  which   belong  to   the   govern- 


of  the  s'acks  of  the  highest  steamboats.  A  feed 
wire  is  brought  down  from  the  draw  tower  and 
supplies  the  trolley  wires  which  extend  to  either 
end  of  the  draw  on  both  tracks,  so  that  when  an 
electric  car  passes  from  the  draw  to  the  main 
spans  the  trolley  wires  are  practically  con- 
tinuous. 

The  electric  railway  tracks  pass  across  the 
island  almost  at  the  water's  edge,  and  reach  the 
Illinois  bank  by  a  second  bridge,  which  is  600 
feet  long.  The  bridge  is  double-decked,  the 
steam  road  occupying  the  upper  portion  and 
the  electric  cars  and  other  vehicles  and  pedes- 
trians use  the  subway. 

Although  the  company's  power  house  is  in 
Illinois,  it  finds  the  necessity  for  ample  car 
house  facilities  in  Iowa,  and  has  there- 
fore  erected  a  handsome  brick  structure  i 
in  Davenport  This  building  is  128  feet 
front  by  150  deep;  16  feet  high  the  first 
story,  13  in  the  second,  and  has  a 
storing  capacity  forsixty  cars.  A  large  ele- 
vator quickly  raises  a  car  to  the  second 
story,  where  there  is  still  more  storage 
room.  On  this  floor  and  extending  the 
entire  length  of  the  building  on  the 
Rock  Island  street  side,  are  paint,  re- 
pair and  machine  shops.  Power  for 
operating  the  elevator  and  machine 
shop  is  furnished  by  an  electric  motor, 
which  takes  its  supply  from  the  same 
wire  which  feeds  the  trolley  wires.  A 
most  convenient  and  somewhat  novel 
feature  of  this  car  house,  is  an  elevated 
platform.  Fig.  i,  under  which  a  car  is 
run  for  examination  or  repair  of  the 
trolley.  This  platform  is  so  placed  as 
to  clear  the  roof  of  the  car  by  several 
inches,  and  is  divided  lengthwise  to 
allow  the  pole  to  maintain  contact  with  the 
overhead  wire. 

The  Moline  car  house  is  one  story  high,  io6x 
168  feet  and  is  located  on  Fifth  avenue  and 
Thirty-first  street. 

The  equipment  of  the  system  consists  of  fifty 
sixteen  foot  motor  cars  and  seventy  trail 
cars.  These  cars  are  from  the  shops  of  the  St. 
Louis  Car  company,  and  some  from  the  LaClede 
shops.  Three  incandescent  lamps  in  the  center 
and  one  at   each   end   brightly  illuminate  each 


In  Rock  Island,  a  short  distance  from  the 
river  and  facing  it,  is  the  power  plant.  The 
building  is  on  Second  avenue,  and  is  105x115 
feet,  divided  into  two  sections,  which  extend  its 
entire  length,  by  a  fire-wall  reaching  to  the 
roof.  On  one  side  is  the  boiler  room,  54  feet 
from  floor  to  roof.  The  steam  plant  consists  of 
a  battery  of  three  Hazelton  tripod  boilers 
arranged  in  a  row  and  equipped  each  with  a 
Roney  mechanical  stoker.  The  cheapest  grade 
of  Illinois  slack  is  used  for  fuel,  and  the  com- 
bustion is  so  perfect  there  is  Kttle  or  no  smoke. 
The  engine  and  dynamo  room  are  illustrated 
herewith.  There  are  seven  125  horse  power 
Ideal  engines,  resting  on  brick  foundations, 
which  in  turn  rest  on  bed  rock.     Each  engine 
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raent,  which  shares  them  with  the  Chicago,  Rock 
Island  &  Pacific  railway.  The  bridge  on  the 
Iowa  side  is  1,848  feet  in  length,  divided  into 
five  spans  and  one  draw,  which  is  368  feet  long. 
It  was  an  interesting  matter  as  to  how  the  trol- 
ley and  feed  wires  should  be  carried  across  the 
draw,  but  this  was  at  last  solved  by  the  erec- 
tion of  three  towers,  one  at  the  piers  at  either 
end  of  the  draw, and  a  third  in  the  center  of  the 
draw  itself.  The  draw  tower  is  125  feet  above 
the  water,  and  has  a  fixed  frame,  on  which  the 
wires  rest,  the  frame  being  stationary  and  hung 
on  a  swivel  which  turns  with  the  draw.  This 
height  is  ample  to  keep  the   wires  out  of  reach 


car  at  night,  while  14  incandescent  Star  head- 
lights lighten  up  the  gloom  without.  Adjust- 
able wire  gates  inclose  the  platforms  and 
wooden  fenders  guard  the  wheels.  The  wheels 
are  from  the  well  known  Griffin  Car  "Wheel 
company,  and  are  36  inches  in  diameter,  with 
chilled  tire.  The  trucks  are  of  forged  steel,  and 
were  all  built  for  this  order  by  the  McCuire 
Manufacturing  company,  Chicago.  Of  the 
motor  cars,  twenty-two  carry  one  20  horse  power 
motor  each,  and  eighteen  are  equipped  with  30 
horse  power  motors,  the  latter  to  be  used  in 
drawing  trains.  The  heaviest  grade  on  the  en- 
tire system  is  in  Davenport,  and,  is   ro  percent. 


FIG.  I.      DAVENPORT  AND  ROCK  ISLAND  RAILWAY  COMPANY. 

drives  one  generator,  resting  on  a  six  foot 
foundation.  Five  engines  will  furnish  the 
maximum  power  required  at  present,  leaving 
two  engines  and  two  generators  always  in 
reserve.  The  generators  are  multipolar  75,000 
watt  machines,  built  and  installed  by  the  Thom- 
son-Houston company,  wich  had  the  entire  con- 
tract for  all  the  electrical  work  throughout, 
including  the  motors.  The  installation  was  made 
by  Mr.  Willard. 

Each  engine  has  two  driving  pulleys,  72  in- 
ches diameter;  only  one  is  belted,  the  other  serv- 
ingas  an  additional  fly  wheel.  The  dynamo  pul- 
leys are  23  inches  in  diameter,  and  the  distance 
from  center  to  center  of  engine  and  dynamo 
pulleys  is  18  feet.  The  engines  make  240  and 
the  generators  750  revolutions  per  minute. 
The  belting  is  3-ply  cotton,  leather  face,  made 
by  Underwood.  A  10,000  watt  exciter  is  run 
by  an  independent  7x10  engine  running  at  270 
revolutions  per  minute.  The  engines  are  com- 
pound condensing,  the  high  pressure  cylinders 
being  12x20  inches,  and  the  low  pressure 
14  X  20  The  generators  are  each  fur- 
nished with  a  line  switch,  an  ampere  meter  and 
an  automatic  circuit  breaker.  All  the  electrical 
power  required  to  operate  the  cars  of  this  com- 
pany in  the  three  cities  is  supplied  from  this  one 
central  power  station,  the  current  being  con- 
ducted on  five  main  circuits.  The  circuit  to 
Davenport  crosses  the  bridge,  but  it  is  not 
made  to  feed  until  it  reaches  the  Iowa  side. 
Here  it  has  branch  feed  wires  like  the  fingers  of 

■  a  hand.  The  feed  wire  which  supplies  Moline  is 
also  carried  intact  and  not  tapped  along  the 
route. 

The  main   switch-board    is  built  of  oak  and 

.brass,  14  feet  high,  and  25  feet  long.  The 
feeder  switch-board  is  the  same  height,  but  only 
'o  feet  long.  Each  of  the  five  circuits  is  fed 
independent  of  all  the  others,  so  that  any  disar- 
rangement to  one  line  has  no  effect  upon  any 
of  the  others.  Okonite  wire  of  three-quarter 
inch  diameter  carries  the  current  from  the 
machines  to  the  switch-board,  and  braided 
okonite  wire  is  used  for  the  back  of  the  board. 
The  cuts  are  from  the  Street  Jtailivay  Review. 


Many  of  the  country  seats  for  which  England  is  famous 
are  lighted  by  electricity.  Thus  Iintiis/rirs  of  London 
states  that  the  Karl  of  Durham  has  decided  to  thoroughly  re- 
organize the  electric  lighting  arrangements  at  Lambton 
Castle.  An  entirely  new  electric  generating  plant,  com- 
prising two  Cornish  boilers,  each  of  25  horse  power,  and 
two  of  Par-sons'  steam  turbines  and  dynamos  of  the  new 
improved  type,  with  automatic  expansion,  each  capable  of 
supplying  32  Itilowatts,    is  to  be  erected. 
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Mammoth  Dynamos  for  Central  Station 
Work  at  Paris. 

As  a  supplement  to  an  article  in  trie  Western 
Electrician  for  March  21st  there  is  presented 
herewith  a  perspective  view  of  the  large  station 
of  Rue  des  Dames  de  Batignolles  at  Paris, 
where  the  mammoth  dynamos  previously  referred 
to  are  in  operation.  The  construction  of  these 
dynamos  was  described  in  the  former  article, 
but  the  distribution  and  regulation  of  the  plant 
deserves   further  attention. 

In  Fig.  r.  are  seen  two  of  the  Corliss 
engines  and  one  of  the  smaller  dynamos.  To 
the  right  is  shown  part  of  the  switch-board,  built 
as   a  partition  in  the  center  of  the  engine  hall, 


FIG,    2.      MAMMOTH     DYNAMOS    FOR    CENTRAL     STATION 
WORK   AT   PARIS. 

and  surrounded  by  two  galleries  reached  by  two 
spiral  stairways.  The  cables  from  the  dynamos 
are  carried  underground  to  the  center  of  the 
partition  and  are  there  connected  to  switches, 
rheostats  and  meters,  so  that  no  wires  are  visible 
anywhere  on  the  board.  The  lower  gallery  is 
utilized  exclusively  for  regulating  and  coupling 
devices  for  the  dynamos.  The  conductors 
from  each  of  the  machines  are  joined  to  a  set  of 
heavy  copper  bus  bars,  extending  along  the 
wall.  Double  switches  with  fuses  serve  to  con- 
nect or  disconnect  each  dynamo.  The  exciting 
current  for  the  fields  is  taken  from  the  bus  bars 
through  rheostats  for  each  dynamo,  and  these 
resistances  are  so  connected  that  the  dynamo 
tender  can  regulate  the  tension  of  each  dynamo 
separately,  or  can  by  a  joint  lever  movement 
change  at  once  the  electromotive  force  of  the 
whole  system.  A  voltmeter  indicates  the  differ- 
ence of  potential  between  the  bus  bars.  To 
test  the  electromotive  force  of  each  dynamo 
separately  and  at  any  time,  another  voltmeter  is 
so  connected  with  a  switch  that  it  can  be  thrown 
in  circuit  with  any  of  the  dynamos.  Ampere- 
meters, also  arranged  on  the  board,  indicate 
the  current  developed  by  each  dynamo  as  well 
as  the  total  number  of  amperes  passing  through 
the  bus  bars. 

On  the  second  gallery  is  located  the  distribut- 
ing switch-board,  which  is  furnished  with  the 
necessary  instruments  for  indicating  the  current 
passed  through  and  the  pressure  maintained  in 
each  set  of  feeders.  As  has  already  been  stated, 
the  difference  of  potential  between  the  bus  bars 
is  440  volts.  To  obtain  a  working  current  of 
no  volts  in  the  service  wires  the  five  wire  sys- 
tem is  resorted  to.  The  feeders  carrying  current 
at  440  volts  from  the  distributing  switchboard 
are  run  underground  to  different  stations  of 
distribution  located  at  various  distances  from 
the  generating  station. 

At  the  sub-station  the  actual  distribution  and 
equalization  of  the  current  in  the  different  sec- 
tions is  carried  on.  A  battery  of  200  accumu- 
lators, joined  in  series,  is  charged  directly  from 
the  feeders.  The  battery  is  divided  into  four  sec- 
tions of  50  cells  each.  Fig.  2,  and  a  wire  is  joined 
to  each  of  the  two  main  polesand  also  to  the  three 
intersections  of  the  battery,  making  five  wires 
or  four  divisions.  The  dilference  of  potential 
of  no  volts  between  wire  and  wire  is  thus  ob- 
tained, 'I'he  battery  is  kept  fully  charged  and 
develops  a  counter  electromotivt:  force  of 
about  2.3  volts  for  every  cell.  If  all  the  four 
sections  are  equally  loaded,  the  difference  of 
potential  at  each  Intersection  of  the  battery  is 


the  same.  If  the  loads  on  the  sections  are  un- 
equal, the  potential  tends  to  increase  at  the  sec- 
tions of  least  consumption,  and  diminish  at  the 
sections  of  greatest  consumption,  but  as  there  is 
maintained  a  distribution  of  lamps  as  near  as 
possible  equally  divided  among  the  four  sections, 
only  an  immaterial  variation  in  the  system  takes 
place.  In  some  stations  the  accumulators  are 
replaced  by  a  regulator,  which  serves  the  same 
purpose  of  subdividing  the  440  volts  current 
into  no  volts  at  the  sections.  The  machine 
which  is  represented  in  Fig.  3  is  constructed 
mainly  on  the  principle  of  Elihu  Thomson's 
compensator.  It  is  practically  nothing  but  a 
quadruple  dynamo,  having  four  armatures 
mounted  on  the  same  shaft  and  having  brushes 
bearing  on  a  commutator  at  the  side  of  the 
armature.  The  armatures  are  connected  in 
series,  and  the  five  sectional  wires  are  tapped 
on  at  the  brushes.  The  exciting  current  for  the 
fields  is  taken  direct  from  the  440  volt  feeders 
and  is  passed  through  all  the  magnets  in  series. 
If  the  four  sections  are  equally  loaded  and  are 
carrying  a  full  charge,  only  a  slight  current  will 
pass  through  the  armature  of  the  regulator, 
rotating  it  at  a  slow  speed,  just  enough  to  over- 
come the  friction  of  the  bearings.  When  a 
variation  of  load  on  the  sections  occurs,  the 
four  armatures  of  the  regulator  will  be  traversed 
unequally  by  the  current,  that  is.  the  armature 
belonging  to  a  section  of  light  load  will  get  a 
larger  amount  of  current,  while  the  armature 
connected  to  a  section  of  heavy  load  will  receive 
less  current  than  normally.  As  the  armatures  of 
the   regulator  are  alike  electrically,  the  conse- 
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quence  will  be   that  the  armature  receiving  the 
larger  amount  of  current  will  increase  the  speed 


Thie  Star  Electric  Company's  New 
Dynamo. 

The  accompanying  cut  represents  a  new  150 
light  compound  constant  potential  generator 
manufactured  by  the  Star  Electric  company  of 
Cincinnati.  The  field  magnet  of  this  machine 
has  in  its  core  but  two  joints,  and  these  are 
scraped  to  a  perfect  fit.  The  field  coils  are 
wound  on  sleeves  so  that  they  may  be  easily 
slipped  on  the  cores.  By  an  improved  method 
of  winding  the  armature  wire  is  left  with  no 
sharp  crosses  or  crooks  in  the  coils  at  the  end. 


THE   STAR  ELECTRIC   COMPANY  S   NEW   DYNAMO. 

Each  coil  as  it  is  wound  takes  relatively  the 
same  direction  as  that  of  the  preceding  one.  In 
this  manner  the  wires  are  not  bunched  at  the 
end  of  the  Siemens  armature,  but  take  up  less 
space  than  is  the  case  where  the  ordinary 
method  of  winding  is  employed.  The  manu- 
facturers consider  that  their  method  of  con- 
structing an  armature  enables  them  to  produce 
a  perfectly  balanced  structure.  But  one  layer 
of  wire  is  used  on  all  the  various  sizes  of  the 
Star  machines,  so  the  gap  between  the  core  and 
the  faces  of  the  pole  pieces  is  comparatively 
small.  The  armature  shaft  is  of  hammered 
steel,  and  runs  in  phosphor  bronze  bearings  of 
the  ball  and  socket  type.     A  variation  in  load 
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of  the  machine,  thus  acting  as  a  motor,  while  the 
armature  with  the  weaker  current,  being  rotated 
at  an  increased  speed,  will  become  a  generator 
and  furnish  an  additional  current  to  its  section. 
The  difference  of  potential  in  the  whole  .system 
is  in  this  way  re-established.  The  cuts  are 
reproduced  I.a  Nalure. 


Cl-.NIKAL   STATION   WORK   A  r    I  AKIS. 

from  one  lamp  to  the  full  capacity  of  the  ma- 
chine makes  but  a  momentary  difference  of 
about  1.5  volt  in  the  meter,  and,  it  is  claimed, 
sudden  changes  of  load  produce  no  sparking 
whatever.  These  machines  are  built  for  any 
voltage,  and  in  sizes  as  high  as  Ooo  lights' 
capacity. 
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An  Electric  Stove  and  Generator. 

Although  the  production  of  electricity  through 
the  agency  of  heat  is  by  no  means  a  new  phe- 
nomenon, the  development  of  the  process  has 
not  been  very  rapid.  Even  the  latest  experi- 
ments in  this  line,  utilizing  gas  as  a  generating 


FIG.   I.      ELECTRIC   STOVE   AND    GENERATOR. 

medium,  have  not  shown  results  which  would 
tempt  investois. 

According  to  authorities,  the  most  economical 
results  yet  obtained  still  show  a  consumption  of 
one  cubic  foot  of  gas  per  watt-hou  ror  1,065  cubic 
feet  per  kilowatt  hour.  Inventors,  however, 
are  working  at  the  problem,  and  the  cuts  illus- 
trate one  of  the  numerous  attempts  at  a  prac- 
tical solution. 

This  electric  stove  was  devised  by  M.  le  Dr. 
Giraud.  The  apparatus  was  designed  with  the 
view  of  utilizing  the  fuel  not  only  for  general  heat- 
ing purposes,  but  also  as  a  means  for  generating 
current.  Fig.  i  is  a  general  view  of  the  stove 
with  the  outside  shell  or  cover  removed,  exposing 
the  elements  of  the  thermo-electric  pile.  The 
pile  consists  of  700  pairs  of  plates,  divided  into 
25  concentric  rings,  occupying  the  entire  space 
from  the  base  to  the  crown  with  the  exception 
of  an  outlet  for  a  pipe  which  carries  the  product 
of  combustion  to  the  chimney.  The  plates  con- 
sist of  a  nickel  or  sheet-iron  piece  for  the  posi- 
tive pole  and  an  alloy  of  antimony,  zinc  and  a 
small  proportion  of  other  metals  for  the  negative 
pole.  As  it  is  the  peculiar  combination  of  metals 


rir;.  2.      ELECTRIC   STOVE   AND   GENERATOR. 

upon  which  the  invention  is  based,  the  composi- 
tion of  the  negative  plate  is  not  divulged.  All  the 
elements  of  the  pile  are  connected  in  series  and 
the  circulation  of  the  burning  gases  is  directed  in 
such  a  way  that  the  heat  developed  is  evenly  dis- 
tributed over  the  whole  inner  surface  of  the  pile. 
On  account  of  this  arragement  the  lower  ele- 
ments do  not  attain  to  any  higher  temperature 


than  the  upper  part  of  the  pile,  so  there  is  main- 
tained an  even  electromotive  force  in  each  pair 
of  plates.  The  necessity  of  obtaining  an  even 
temperature  throughout  is  evident,  for  if  that 
part  of  the  pile  which  was  exposed  to  the  high- 
est temperature  would  develop  a  greater  electro- 
motive force,  those  elements  which  were  less 
heated  would  act  as  a  resistance.  The  output 
of  the  thermo-electric  pile,  with  nickel  electrodes, 
is  claimed  to  be  a  current  of  four  amperes  at 
40  volts  on  a  short  circuit,  or  at  the  most  eco- 
nomical rate  of  discharge,  40  watts.  This  out- 
pat  is  with  a  normal  consumption  of  fuel.  By 
closing  the  draft  and  checking  the  combustion, 
the  capacity  decreases  to  35,  30  and  even  25 
watts.  If  the  stove  is  kept  at  a  normal  rate  of 
combustion  during  a  day,  it  is  said  that  an  accum- 
ulation of  800  to  1000  watt-hours  can  be  attained. 
It  is  stated  that  a  thermic  pile,  with  sheet-iron 
electrodes  instead  of  nickel,  will  give  at  normal 
temperature  5  amperes  with  an  electromotive 
force  of  35  volts  at  short  circuit. 

Fig.  2  gives  a  sectional  view  of  the  stove,  of 
which  the  principal  features  are  as  follows:  f 
represents  the  grate,  e  the  fire  pot,  /,  g,  i  flues 
for  conducting  the  heat  to  the  electric  pile,  i' 
the  metallic  elements  of  the  pile,  t',  t,  111^,11  air 


NEW   OIL   PURIFIER. 

canals  for  cooling  the  elements,  /  pipe  as  out- 
let from  the  flues  to  outside  shell 

At  a  series  of  experiments  made  with  this 
stove  at  Paris  the  consumption  of  fuel  did  not 
exceed,  it  is  said,  56  pounds  of  coke  per  day. 
The  cuts  are  reproduced  from  La  Nature. 


New  Oil  Purifier. 

Large  quantities  of  lubricating  oil  are  used 
in  every  electric  light  plant  in  the  country,  and 
therefore  central  station  people  generally  will 
be  interested  in  the  new  Perfection  oil  purifier 
shown  in  the  accompanying  illustration.  J.  Big- 
ler  of  Newburgh,  N.  Y.,  is  the  inventor.  The 
device  works  automatically.  The  oil  runs 
through  the  center  tube,  below  the  water,  passes 
around  the  steam  coil,  and  then,  being  somewhat 
diluted,  will  drop  the  impurities.  After  further 
process  it  will  finally  gather  above  the  line  ready 
for  use.  John  Oakley  of  Chicago  is  the  gen- 
eral western  agent.  The  purifier  is  used  by 
"several  Chicago  electric  companies. 


Aluminum   Shade. 

The  accompanying  cut  illustrates  a  neat  little 
incandescent  shade  made  of  aluminum,  and 
placed  on  the  market  by  the  Electrical  Supply 
company  of  Chicago.  These  shades  are  espe- 
cially desirable  for  decorative  purposes  and 
when  grouped  in  show  windows,  for  instance, 
against  a  background  of  velvet  in  Indian  red, 
gamboge  or  orange,  the  effect  can  readily  be 
imagined.  The  device  is  of  course  extremely 
[ight,a  feature  of  no  little  importance  in  this  work. 


New  Westlnghouse  Fan  Motor. 

The  Westlnghouse  Electric  &  Manufacturing 
company  is  constructing  a  fan  motor  which 
possesses  many  advantages.  It  can  be  success- 
fully used  on  an  alternating  current  circuit. 

One  of  these  motors  was  placed  in  the  com- 
pany's office  last  November,  where  it  has  been 
running  without  interruption  for  six  months. 
During  all  this  time  it  has  required  no  attention 
whatever. 

The  armature  coils  and  the  wires  leading 
from  the  armature  to  the  commutator  are  com- 
pletely embedded  in  a  cementing  material.  This 


method  of  embedding  the  delicate  parts  of  the 
apparatus  precludes  all  danger  of  short  circuit- 
ing, and  it  obviates  any  breaking  of  the  wires 
by  rough  handling. 

The  speed   of   the  Westlnghouse   fan  motor 
can  be  easily  regulated.     The   motor   has  two 


NEW   WESTINGHOUSE   FAN   MOTOR. 

carbon  brushes,  which  are  set  so  as  to  work 
automatically;  at  the  same  time  they  need  not 
be  renewed  for  years.  A  moving  of  these 
brushes  to  the  left  or  the  right  causes  the  arma- 
ture either  to  revolve  fast  or  slow. 

Apart  from  the  usefulness  of  this  little  appa- 
ratus, it  is  also  highly  ornamental.  The  fan  is 
nickel  plated,  and  the  stand  on  which  it  is 
mounted  is  of  brass.  The  fan  motor  can  be 
moved  about  to  any  part  of  the  room,  as  it  only 
weighs  about  nine  pounds. 


Electricity  as  an  Incentive. 

The  lot  of  our  equine  friend,  since  electricity 
trespassed  upon  his  domain,  seems  destined  to 
be  one  not   entirely  free  from  trouble.     First, 


ELECTRICITY   AS   AN   INCENTIVE. 

owing  to  the  introduction  of  electric  motors  for 
propelling  street  cars,  he  has  been  compelled  to 
seek  employment  elsewhere.  Not  satisfied, 
however,  with  driving  the  cars  by  electricity,  an 
inventor  seeks,  through  the  same  agency,  to 
drive  the  beast  himself.  A  Chicago  man, 
Albert  B.  Holson  by  name,  has  recently  come 
to  the  front  with  a  scheme  "whereby  an  electric 
shock  may  be  given  to  the  horse  carrying  the 
harness,  to  which  the  device  is  attached,  when- 
ever the  driver  desires  " 


ALUMINUM  SlIADI-:. 

The  apparatus  used  by  the  inventor  and  the 
manner  in  which  he  applies  it  to  the  horse  are 
shown  in  the  illustration.  A  one  cell  battery, 
an  induction  coil,  a  push  button  on  one  rein  and 
wires  passing  through  the  reins  to  metallic 
contact  pieces  on  the  under  side  of  the  harness 
saddle— this  is  the  combination 
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Armature  Reaction  in  Constant  Current 
Dynamos.^ 

By  Professor  H  S.  Carhart. 

The  experimental  work  of  a  laboratory  of  electrical  en- 
gineering convinces  the  observant  investigator  that  the 
literature  of  dynamo-electric  machinery  is  not  only  deficient 
in  matters  pertaining  to  constant  current  machines,  but 
contains  reiterated  statements  that  are  wide  of  the  facts. 

Thus,  we  are  told  that  regulation  by  means  of  the  move- 
ment of  the  brushes    round   the   commutator  cylinder  is 
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ARMAIURE    REACTION    IN    CONSTANT    CURRENT 
DYNAMOS.    . 


impracticable  because  of  the  destructive  sparking  that 
ensues,  while  the  fact  is  that  with  machines  having  a 
closed  coil  armature,  and  particularly  those  of  the  Gramme 
ring  type,  the  current  may  be  kept  constant  from  full 
load  to  no  load  by  rocking  the  brushes  forward  without 
any  appreciable  sparking.  The  explanation  of  this  re- 
markable method  of  regula'ion  is  the  enormous  irfluence 
of  the  armature  on  the  magnetic  circuit  of  the  machine. 
At  the  same  time  it  mu  t  be  confessed  that  uniformity  of 
field  contributes  to  the  result,  but  great  uniformity  is  not 
essential. 

My  remarks  will  be  directed,  not  so  much  to  the  ex- 
planation of  the  sparkless  commutator  of  a  machine  which 
regulates  by  rocking  the  brushes  round  the  commutator 
cylinder,  as  to  the  part  played  by  the  magnetism  of  the 
armature  of  a  constant  current  dynamo. 

In  the  ideal  simple  dynamo  the  lines  of  force  are  sup- 
posed to  traverse  the  inter  space  lying  in  their  path  be- 
tween the  polar  faces  and  the  armature  core  with  almost 
perfect  uniforraitv  in  every  part.  But  it  is  well  known 
that  this  is  only  approximately  true  even  when  the  field 
magnet  is  independently  excited  and  '.he  armature  is  at 
rest  with  no  currents  flowing  through  it.  A  deformation 
and  redistribution  of  the  lines  of  force  begin  as  soon  as  the 
armature  is  set  in  rotation,  unless  the  lamination  is  carried 
to  an  extreme,  and  the  brushes  are  not  down  so  as  to 
short-circuit  sections  of   the  coil  as  they  pass  under  them. 

With  the  machine  self  excited,  and  the  external  circuit 
closed,  so  that  a  current  circulates  round  the  armature, 
then  the  "battle  of  the  giants"  begins.  For  the  arma- 
ture core  is  magnetized  both  by  the  induction  from  the 
field  and  the  current  circulating  through  its  own  coils.  In 
other  words,  the  flux  of  magnetic  force  through  the  arma- 
ture is  the  result  of  two  magneto-motive  forces.  The 
relative  influence  of  the  one  generated  in  the  armature 
itself  will  depend  upon  the  design  and  construction  of  the 
machine  in  a  manner  which  I  shall  now  proceed  to  ex- 
plain. 

Constant  potential  dynamos  and  constant  current  dyna- 
mos possess  d'ametrically  opposite  properties  in  those  par- 
ticulars which  affect  armature  reaction. 

It  is  essential  in  the  first  place  that  the  armature  resist- 
ance of  the  former  should    be  reducrl  to  the  lowest    limit 
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of  making  a  very  intense  field  and  by  reducing  the  con- 
volutions of  wire  to  as  small  a  number  as  possible,  hence 
the  magnetic  effect  of  the  armature  is  reduced  to  small 
limits  lor  this  reason. 


Again,  every  builder  of  dynamos  knows  that  the  field 
cores  and  pole-pieces  of  constant  potential  machines 
should  be  heavy  in  comparison  with  those  of  constant 
current  machines.  The  iron  in  such  machines  must  be 
kept  below  the  so-called  saturation  point,  even  at  full  load, 
so  that  the  field  will  respond  by  the  series  winding  to  the 
increasing  load  with  additional  lines  of  force,  and  thus 
make  up  for  the  increased  loss  of  potential  in  the  arma- 
ture. Whenever,  therefore,  the  current  increases  in  such 
a  machine,  the  field  magnet  responds  to  the  increase  to  an 
extent  fully  equal  to  that  of  the  armature.  The  relative 
influence  or  reaction  of  the  armature  is  thus  kept  within 
narrow  limits. 

The  well-designed  constant  current  machine  is  very 
different  from  all  this.  Fig.  i  is  a  "characteristic  curve" 
made  from  a  25  light  machine  with  a  Gramme  ring.  It  is 
simply  a  curve  drawn  with  the  currents  and  the  volts  at  the 
terminals  as  co-ordinates.  This  curve  exhibits  both  the 
saturation  of  the  field  magnet  cores  and  the  reaction  of  Ihe 
armature.     It    will   be  observed  that  at    ro  amperes  the 
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curve  is  well  over  its  maximum  and  the  reactionary  droop 
has  set  in.  Such  a  curve,  when  corrected  for  internal 
loss  of  electromotive  force,  represents  approximately  the 
curve  of  magnetism  of  the  field. 

Now,  a  constant  potential  machine  works  on  the  rising 
part  of  the  curve,  as  from  A  to  B,  so  that  the  field  magnet 
may  respond  promptly  to  the  rising  current.  The  mag- 
netism is  just  at  that  exquisitely  sensitive  stage  when  it 
feels  every  change  in  the  current,  and  when  the  permea- 
bility has  a  nearly  constant  value.  The  constant  current 
machine,  on  the  other  hand,  works  preferably  to  the  droop- 
ing part  of  the  curve  between  CandZ>.  It  thus  becomes 
in  a  measure  inherently  self-regulating  or  automatic:  for 
any  increase  in  the  current  actually  diminishes  the  electro- 
motive force,  thus  checking  the  rise  of  current,  while  a 
decrease  of  current  causes  the  point  traversing  the  char- 
acteristic to   move  backward  along  the    curve   and   thus 
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iRead  before  the  Chicago  Electric  Club,  May  35,  t8< 


upward.  The  consequent  rise  of  voltage  tends  to  sus- 
tain the  current  at  its  normal  value.  This  feature  of  a 
constant  current  machine  permits  of  larger  armature 
reactions,  and  moreover,  gives  to  the  machine  that  stability 
so  essential  to  prevent  surging  when  the  machine  is  run  on 
arc  lights.  If  the  machine  were  working  on  the  outer 
side  of  the  bend  or  crown  of  the  curve,  any  sudden  increase 
in  lamp  resistance  at  the  carbons,  such  as  often  occurs, 
reduces  the  current  and  so  reduces  the  ampere  turns 
round  the  field  magnet,  thus  causing  the  point  denoting 
voltage  to  run  rapidly  down  the  curve  on  the  left.  The 
trouble  is  thus  cumulative  and  the  machine  drops  its  load 
by  losing  its  excitation,  to  recover  it  again  only  after  the 
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carbons  have  dropped  together.  The  drooping  character- 
istic gives  to  a  scries  arc  machine  a  stability  and  self- 
control  which  enables  it  to  check  small  irregularities  of 
circuit  resistance.  The  field  magnets  of  such  a  machine 
arc  not  greatly  sensitive  to  moderate  changes  in  the  cur- 
rent. It  possesses  that  self  corrective  property  so  essen- 
tial to  steady  working  on  good  arc  lamps. 

The  characteristic  of  Fig.  2  illustrates  a  different  design 
and  a  different  state  of  facts.  It  was  taken  from  a  machine 
\Wth  a  gramme  ring,  built  in  Ann  Arbor  in  the  early 
spring   of  1S77,    after  designs   of    Prof.   J.  W.   I.anglcy. 


It  has  a  capacity  of  fully  5,000  watts  at  a  speed  of  1,400 
revolutions.  So  far  as  I  have  knowledge  this  was  the 
largest  dynamo  machine  built  in  this  country  at  that 
date.  Viewed  from  the  standpoint  of  present  knowl- 
edge and  experience,  it  is  faulty  in  design  and  of  inferior 
workmanship;  but  when  built,  it  embodied  the  latest  facts 
known  to  the  art. 

It  will  be  observed  that  at  ten  amperes  the  field  is  not  up 
to  the  saturation  point,  and  the  curve  has  not  begun  to 
bend  over.  Hence  this  machine  serves  to  illustrate  the 
quality  cf  instability  when  run  on  ten  ampere  arc  lamps. 
The  current  runs  with  remarkable  periodicity  up  to  a  max- 
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imuni  of  about  twelve  amperes  depending  upon  the  posi- 
tion of  the  brushes,  and  then  down  to  zero,  when  the  car- 
bons all  drop  together  and  the  field  again  builds  up.  It 
would  run  low  tension  lamps  successfully  without  doubt, 
though  I  have  not  had  the  opportunity  of  trying  it.  At 
eighteen  amperes  the  working  part  of  the  characteristic 
would  lie  well  over  the  crown  where  the  field  possesses 
greater  stability.  The  lower  curve  is  the  external  charac- 
teristic, and  the  upper  one  that  of  potential  differences  at 
the  brushes.  The  core  of  the  armature  of  this  machine 
consists  of  iron  wire;  the  field  magnet  cores  are  composed 
of  six  flat  plates  of  wrought  iron,  while  the  yoke  and  pole 
pieces  are  cast  iron.  The  commutator  has  only  twenty  six 
segments,  but  the  sparking  is  slight. 

To  test  the  effect  of  the  armature  currents  on  the  volt- 
age, the  field  was  excited  by  a  separate  machine,  first 
with  five  amperes  and  subsequently  with  ten.  With  a  fixed 
position  of  the  brushes  the  external  resistance  would  grad- 
ually diminish,  while  the  current  taken  from  the  armature 
increased.  Now  if  there  were  no  reactionary  influence  of 
the  armature,  the  curve  connecting  together  amperes  and 
total  voltage  generated  by  the  machine,  including  the  loss 
in  the  armature,  should  be  a  horizontal  line.  The  actual 
curves  for  the  two  conditions  of  excitation  of  the  field  are 
given  in  Fig.  3;  the  lower  was  obtained  with  the  five  am- 
peres in  the  field,  and  the  upperwith  ten.  The  actual  drop 
in  potential  with  the  smaller  excitation  was  37.6  volts  and 
with  the  larger  33.4;  but  the  percentage  of  depression  in 
the  two  cases  was  23  and  15.7  respectively.  Thus,  as 
anticipated,  a  relatively  weak  field  shows  the  greater  modi- 
fication and  distortion  due  to  the  armature  currents.  The 
difference  in  the  two  curves  is  shown  by  the  superposition 
of  the  lower  on  the  upper  as  a  dotted  line. 

The  nature  of  the  armature  reaction  may  be  made  out 
partly  from  theory  and  partly  by  means  of  appropriate 
experiments.  So  far  as  the  direct  influence  on  the  field 
is  concerned  it  is  referable  to  two  quite  distinct  factors, 
which  may  be  expressed  in  terms  conformable  to  the 
modern  method  of  analyzing  a  magnetic  circuit.  This 
consists  in  expressing  the  magnetic  flux  as  the  quotient  of 
the  magneto-motive  (M.  M.  F.)  force  and  the  magnetic 
resistance.  The  currents  circulating  round  the  armature 
reduce  the  magnetic  flux  both  by  increasing  the  magnetic 
resistance  or  equivalent  length  of  the  magnetic  surface  and 
by  generating  a  counter  magneto- motive  force.  The  for- 
mer is  affected  in  just  that  portion  of  the  circuit  where  the 
resulting  change  is  the  greatest,  that  is,  in  the  air  inter- 
space adjacent  to  the  polar  faces.  The  lengthening  of  the 
magnetic  circuit  in  the  vicinity  of  the  polar  margins  CQ 
Fig.  4.  was  well   illustrated    and    suitably    enforced  by  Mr. 
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FIG.    3.       ARMATURE    REAC'IION    IN    CONS'lANT    CURKK^T 
DYNAMOS. 

Dow  in  his  paper  before  this  club  on  April  6.  The  other 
factor  appears  to  play  a  much  more  important  part  in  regu- 
lation by  motion  of  the  brushes  than  the  deformation  of 
the  field  at  the  polar  tips;  for  by  means  of  it  the  brushes 
may  be  kept  nearly  sparkless  from  full  load  to  short-cir- 
iContiniifd  on  page  307-) 
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Despite  the  repeated  protests  of  the  entire 
electrical  fraternity,  the  Construction  Depart- 
ment of  the  World's  Columbian  Exposition 
with  the  approval  of  the  local  board  of  directors, 
has  advertised  for  bids  on  the  electricity  building 
according  to  the  specifications  and  drawings  pre- 
pared under  the  direction  of  Chief  Burnham.This 
means  that  inadequate  provision  will  be  made 
for  the  Electrical  Department,  and  in  a  measure 
at  least,  the  fair  will  be  a  failure.  The  electrical 
building,  as  we  have  repeatedly  pointed  out, 
will  not  begin  to  accommodate  the  electrical 
people.  Nobody  is  satisfied  with  the  present 
arrangements,  excepting  Mr.  Burnham,  but  as 


he  seems  to  be  the  only  person  whose  wishes 
the  directors  consult,  the  proposed  plans  will  in 
all  probability  be  adhered  to,  and  the  building 
constructed  according  to  his  views. 

The  latest  scheme  for  securing  a  change  in 
the  electrical  building,  with  a  view  of  securing 
more  space,  was  proposed  last  week,  when  it 
was  suggested  that  the  electricity  and  mines 
buildings  be  transposed.  This  arrangement  it 
would  seem  would  give  the  department  an  op- 
portunity to  build  an  addition  and  also  place  it 
nearer  the  power  plant.  Whatever  arrange- 
ment is  made  it  should  be  borne  in  mind  that 
the  representatives  of  the  electric  interests  have 
served  ample  notice  on  the  directors,  and  have 
repeatedly  warned  them  of  the  folly  of  adher- 
ing to  the  present  arrangement.  Everything 
possible  has  been  done  to  bring  the  directors  to 
a  realization  of  the  mistake  they  were  making, 
but  all  to  no  purpose.  They  are  equally  respon- 
sible with  Mr.  Burnham  for  the  present  condi- 
tion of  affairs.  This  fact  should  not  be  for- 
gotten. 


Prof.  H.  S.  Carhart's  paper  on  "Armature 
Reaction  in  Constant  Current  Dynamos,"  read 
at  the  last  meeting,  of  the  Chicago  Electric  club, 
was  undoubtedly  one  of  the  ablest  papers  pre- 
sented to  that  body  during  the  season.  Striking 
out  from  beaten  paths  Prof.  Carhart  recounted 
an  original  line  of  investigation  which  seems  to 
disprove  certain  existing  theories  relative  to  the 
constant  current  dynamo.  He  referred  particu- 
larly to  armature  magnetism,  and  stated  his 
conviction  as  to  what  were  the  conditions  requi- 
site to  securing  a  sparkless  commutator  with 
varying  load  and  shifting  brushes.  "A  fairly 
uniform  field,  with  pole  pieces  not  too  heavy, 
and  an  armature  magnetically  powerful  relative 
to  the  field,"  with  the  field  magnet  "magnetized 
to  such  an  extent  that  it  is  no  longer  greatly 
sensitive  to  moderate  changes  in  current" — such 
are  the  conditions  set  forth  by  Prof.  Carhart, 
under  which  he  looks  for  the  most  favorable 
results  in  the  maintenance  of  a  normal  constant 
current. 


In  the  discussion  which  followed  the  paper 
on  "  Electricity  in  the  Production  of  Alumi- 
num," recently  read  by  A.  S.  Brown  before  the 
American  Institute  of  Electrical  Engineers, 
Prof.  F.  B.  Crocker  made  some  assertions  rel- 
ative to  the  qualities  of  aluminum  which  were 
not  well  received  by  those  interested  in  that 
metal.  In  this  issue  Charles  M.  Hall,  in  an 
article  on  "  The  Properties  of  Aluminum," 
takes  Prof.  Crocker  to  task  in  a  lively  manner. 
Mr.  Hall  claims  to  have  had  considerable  ex- 
perience with  the  metal,  and  his  criticisms  of 
Prof.  Crocker's  statements  will  be  read  with 
interest.  In  the  introduction  to  his  remarks  he 
says  that  the  professor's  "statements  regarding 
the  properties  of  aluminum  are  so  wide  of  the 
mark  and  so  misleading  that  they  ought,  in 
the  interests  of  sound  information,  to  be  cor- 
rected." Mr.  Hall  does  not  beat  around  the 
bush.  He  talks  plainly  and  evidently  speaks 
his  convictions.  Prof.  Crocker's  reply  will  be 
awaited  with  interest. 


In  connection  with  the  installation  of  the 
electric  light  plant  in  the  Royal  castle,  Berlin, 
illustrated  last  week,  it  is  worthy  of  note  that 
the  only  system  of  illumination  considered  as  a 
substitute  for  wax  tapers  was  electricity.  There 
were  of  course  many  considerations  which  in- 
fluenced those  whose  duty  it  was  to  solve  the 
problem.  Throughout  the  Royal  castle  there  were 
many  valuable  works  of  art  which  would  be 
damaged  if  gas  were  employed.  Moreover,  the 
costly  drapings  and  furniture  would  suffer,  it  was 
asserted,  and  the  richly  ornamented  ceilings 
could  not  be  shown  to  such  advantage  as  with 
electric  lights.  All  these  considerations  com- 
bined to  make  electricity  the  favorite  method  of 
illumination.  Then  again  the  question  of  safety 
entered.  It  was  recognized  that  with  first  class 
construction  such  as  might  be  e.tpected  in  this 


plant  there  was  almost  a  total  absence  of  dan- 
ger from  fire.  Another  advantage  of  no  little 
importance  was  the  superiority  of  electricity 
over  gas  in  the  matter  of  personal  comfort.  In 
crowded  reception  rooms  and  banqueting  halls 
illuminated  by  gas  there  is  always  an  oppressive 
heat  despite  all  attempts  at  ventilation,  but  with 
incandescent  lights  the  absence  of  heat  is  quite 
noticeable. 


The  city  of  Toronto  has  engaged  in  the 
business  of  operating  the  street  railway  lines  of 
that  city.  This  is  an  important  step,  and  the  re- 
sult will  be  watched  with  interest.  It  is  not  to 
be  presumed  that  Canadian  politics  have  at- 
tracted a  higher  class  of  men  than  those  en- 
gaged in  conducting  the  affairs  of  the  munici- 
palities in  the  United  States,  and  it  is  to  be 
feared  that  the  people  of  Toronto  have  made  a 
serious  mistake. 

Men  of  wide  experience  in  this  country  op- 
pose all  measures  of  this  kind.  Delegates  to 
the  "Third  Party"  convention  at  Cincinnati  last 
week  found  food  for  reflection  in  an  interview 
with  Senator  Carlisle  on  this  topic.  They 
questioned  him  on  his  position,  and,  when  they 
admitted  that  to  confiscate  the  property  of 
corporations  could  not  be  justified,  he  said: 
"Then  you  must  buy  them,  and  to  buy  them 
you  must  pay  for  them,  and  to  pay  for  them 
you  must  tax  yourselves.  Have  you  any  idea 
how  much  it  would  cost?  Our  government 
debt  at  the  close  of  the  war  was  more  than  two 
thousand  millions,  and  we  have  been  almost 
thirty  years  in  paying  half  of  it.  The  railroads, 
telegraphs,  telephone  lines  and  steamboats  in 
the  country  represent  about  $10,000,000,000. 
invested  capital;  $4,000,000,000  is  bonded  in- 
debtedness which  must  be  paid.  Are  you  ready 
to  tax  yourselves  to  raise  this  money?  Then, 
after  you  have  got  the  property,  are  you  ready 
to  tax  yourselves  to  operate  it,  for  the  govern- 
ment never  yet  succeeded  in  doing  business  at 
a  profit?  Consider  another  efi'ect;  such  a  plan 
would  add  perhaps  1,200,000  men  and  women 
to  the  roll  of  government  employes.  How 
would  you  ever  succeed  in  turning  out  of  power 
an  administration  with  such  resources  at  its 
command?  The  more  corrupt  it  was  the  more 
difficult  it  would  be  to  displace  it." 


It  is  generally  recognized  that  nothing  suc- 
ceeds like  success.  The  truth  of  the  saying 
could  not  be  better  illustrated  than  in  the  change 
in  the  attitude  of  the  London  Electrical  Review, 
as  shown  in  the  issue  of  May  8th.  The  follow- 
ing paragraphs  on  Ferranti's  high  tension  work 
in  London  appear:  "It  must  be  said,  however, 
that  the  work  has  been  executed  with  a  boldness 
that  is  startling,  and  we  cannot  withhold  praise 
for  the  manner  in  which  almost  insurmounta- 
ble obstacles  have  been  overcome.  But  Mr. 
Ferranti  had  a  'free'  hand,  and  was  backed  up 
by  a  fearless  and  confident  body  of  directors, 
whose  downright  honesty  of  purpose,  despite 
our  adverse  criticism,  we  have  never  impeached. 
If  success  was  ever  deserved  it  is  in  the  case  of 
Mr.  Ferranti  and  the  London  Electric  Supply 
corporation.     *     *     * 

"It  must  therefore  be  acknowledged  that  up 
to  now  Mr.  Ferranti  has  been  perfectly  success- 
ful with  his  cables." 

It  is  amusing  to  note  how  completely  our  con- 
temporary has  changed  in  its  references  to  Mr. 
Ferranti's  work.  For  over  a  year  we  have 
watched  with  the  greatest  interest  and  admira- 
tion Mr.  Ferranti's  noble  efforts  in  developing 
a  system  the  like  of  which  this  country  has  never 
seen.  We  appreciated  the  fact  that  Mr.  Ferranti 
had  undertaken  a  gigantic  enterprise,  and  one 
in  which  innumerable  and  seemingly  insurmount- 
able obstacles  would  arise.  Problems  had  been 
solved  which  were  apparently  as  difficult  as 
those  which  confronted  the  "young  man" — as 
Mr.  Ferranti  was  patronizingly  designated  by 
our  contemporary,  and  it  was  always  a  matter 
of  wonder  to  us  that  so  little  encouragement 
was  offered  to  him  by  Englishmen.  As 
time  goes  on,  or  perhaps  after  the  editors  of  the 
Revieiv  have  visited  the  World's  Fair,  there  will 
be  an  awakening  to  a  realization  that,  in  this 
country  at  least, it  is  the  young  men  who  do  the 
best  work. 
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cuit.  That  the  magneto- motive  force,  having  its  origin  in 
the  ampere-turns  on  the  armature  is  inverse  and  not  direct 
is  evident  from  the  fact  that  when  the  brushes  are  rocked 
forward  the  poles  induced  in  the  armature  by  the  field  as 
at  BB^  in  Fig.  4,  are  always  of  opposite  sign  to  those  pro- 
duced by  the  armature  currents.  Hence  these  currents 
circulate  in  such  a  direction  as  to  demagnetize  the  field. 
It  is  very  difficult  to  estimate  the  relative  value  of  those 
two  factors  of  re  action,  or  perhaps  the  two  phases  under 
which  this  reaction  may  be  studied,  but  it  is  not  difficult 
to  devise  tests  which  demonstrate  the  relative  difTerence  of 
this  reaction  in  the  two  classes  of  24  fields  before  referred 
to.  For  this  purpose  a  third  brush,  placed  slightly  in 
advance  of  one  of  the  main  brushes  serves  a  useful  purpose. 

Imagine  the  brushes  placed  on  the  line  BB^  in  the  figure, 
and  the  external  resistance  such  that  the  normal  current  is 
flowing  through  the  circuit;  and  let  a  voltmeter  be  con- 
nected with  one  main  brush  and  the  third  brush,  which 
makes  contact  with  the  commutator  cylinder  one  or  two 
sections  in  advance.  If  the  current  is  increased  by  cutting 
off  part  of  the  load  what  may  be  expected  to  occur  in  the 
voltage  of  this  supplementary  circuit?  Will  it  increase  or 
decrease?  That  depends  entirely  upon  the  condit'.on  of  the 
field  as  to  separation.  If  tb.e  total  electromotive  force  of 
the  generator  remain  constant,  then  as  with  a  battery,  the 
increased  current  means  increased  loss  of  potential  in  the  ar- 
mature, and  therefore  a  smaller  difference  of  potential  at  the 
brushes;  and  if  smaller  at  the  main  brushes  it  will  be  small- 
er between  the  point  of  derivation  of  the  supplementary 
circuit.  If  the  field  is  magnetized  to  that  extent  that  it  is 
only  sligbtly  sensitive  to  changes  in  the  current,  then  an 
increased  current  will  cut  down  the  potential  difference 
between  the  brushes  for  the  additional  reason  that  while 
the  influence  of  the  field  is  not  increased  that  of  the  arma- 
ture is.  With  the  field  less  highly  excited,  so  that  the 
permeability  of  the  iron  is  not  much  reduced  below  its 
maximum,  the  dynamo  responds  to  an  increase  of  current 
with  a  denser  6eld  of  force,  and  a  higher  electromotive  force. 
The  growing  current  may  then  produce  a  greater  effect  in  the 
field  magnet  than  in  the  armature.  In  that  case  the  potential 
difference  both  between  themain  brushes  and  in  the  third 
brush  circuit  will  rise  with  the  current. 

Both  these  conclusions  are  verified  by  experiments  of 
the  machines  whose  characteristics  are  given  in  Figs,  i  and 
2.  In  the  old  graumering  machines,  with  currents  under 
10  amperes  and  with  the  third  brush  two  sections  in  ad- 
vance of  the  main  brush,  an  increase  of  current  is  accom- 
panied by  an  increase  in  the  voltage  both  between  the  two 
main  brushes  and  in  the  third  brush  circuit  as  well.  But 
with  larger  currents,  approaching  20  amperes,  cutting  out 
resistance  and  increasing  the  current,  decreases  both  volta- 
ges. A  point  of  excitation  may  be  found  where  no  change 
in  the  third  brush  vol'age  follows  a  moderate  increase  or 
decrease  of  current.  With  currents  above  ten  amperes  the 
total  voltage  increases  with  the  increasing  excitation,  while 
the  potential  difference  between  the  main  and  third  brush 
decreases.  In  the  other  machine  the  change  is  invariably 
an  inverse  one.  I  have  not  tried  it  with  small  currents  in 
themain  circuit,  since  the  field  builds  up  very  rapidly  as 
shown  by  Fig.  i. 

That  this  decrease  in  the  potential  difference  between  the 
main  and  third  brush  is  not  entirely  or  largely  due  to  in- 
creased loss  of  potential,  consequent  on  the  circulation  of 
an  enlarged  current  through  the  armature,  is  easily  demon- 
strated by  experiment.  In  fact,  as  already  stated,  it  may  be 
coincident  with  an  increase  of  voltage  at  the  brushes.  A 
machine  of  the  same  type  as  Fig.  i  was  run  at  varying 
loads  and  the  voltage  in  the  accessory  or  third  brush  cir- 
cuit was  measured  both  when  the  current  was  increased  by 
cutting  out  resistance  and  conversely.  In  every  case  an  in- 
crease of  current  was  accompanied  by  a  decrease  in  the  vol- 
tage both  between  the  main  brushes  and  the  main  and  third 
brash  as  well;  while  the  diminished  current  was  responded 
to  by  an  increase  in  voltage  in  both  places.  Moreover,  both 
the  increase  and  decrease  were  too  large  to  be  accounted  for 
by  loss  due  to  resistance  in  the  armature.  I  will  select  only 
two  fair  average  examples  out  of  many  observations.  Thus, 
current  10  amperes;  total  voltage  240.1;  third  brush  15. 
current  increased  to  11.41  amperes;  total  voltage  211;  third 
brush  12,  Now  the  resistance  of  the  armature  from  brush 
to  brush  was  4  6  ohms  hot,  and  the  third  brush  was  two 
segments  in  advance  of  the  main  brush  Total  number  of 
commutator  bars.  72.  Hence  the  resistance  of  the  two 
sections  of  the  armature  to  half  the  total  current  was  0.52 
of  an  ohm.  The  loss  of  potential  due  to  an  increase  of  cur- 
rent f'-om  lo  to  II. 41  amperes  or  from  5  to  5.7  through 
either  half  of  the  ring,  was  0.37  of  a  volt  But  the  total 
drop  was  3  volts,  or  20  per  cent.  Again  with  a  current 
falling  from  10  to  8  3.  the  voltage  rosefrom  242,8  to  271. S, 
and  the  third  brush  voltage  from  14  lo  i3.  In  this  case  the 
half  current  decreased  0.85  of  an  ampere.  The  gain  in 
voltage  in  the  third  brush  circuit  alone  should  have  been 
only  o-4^  of  a  volt  if  this  were  the  only  reason  for  it.  It 
was  actually  four  volts.  The  imperfect  contact  of  the  third 
brush  rendered  exact  readings  difficult,  bat  the  variations 
were  always  much  in  excess  of  those  calculated  as  above. 

With  this  third  biush  set  very  close  lo  the  main  one,  30 
as  to  get  a  difference  of  about  four  or  five  volts  between 
them  on  a  20  light  machine,  I  have  observed  that  the  cut- 
ting out  of  a  single  lamp,  whatever  the  total  load  might  be, 
produced  a  reversal  of  the  third  brush  current  when  this 
circuit  contains  relatively  high  resistance:  and  if  the 
brushes  are  automatically  moved  by  a  regulator  which  pro- 
duces a  gentle  vibratory  motion  of  the  brush  system  back 
and  forth,  the  third  brush  current  will  reverse  with  every 
backward  oscillation  of  the  brushes.  The  only  inlerpreta- 
Iton  of  these  fads  which  seemed  to  me  at  ihs  lime  plausi- 
ble was  that  the  armature  reaction  was  sufficient  to  cause 
the  neutral  line  or  neutral  part  of  the  Held  to  follow  the 
brushes  quite  closely  in  their  motion  about  the  commutator 
to  maintain  a  normal  current;  and  this  explanation  I  gave 
to  my  class  on  dynamo  machinery  and  maintained  in  a 
semi  public  way.  But  further  experiments,  directed  to  the 
exploring  of  the  commutator  for  the  purpose  of  ascertaining 
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the  relative  potentials  of  the  various  parts,  have  convinced 
me  that  this  explanation  is  not  the  correct  one. 

The  method  consisted  in  attaching  to  the  brush-holders  a 
circular  frame  of  insulaling  fibre,  with  slots  cut  every  ten 
degrees  in  its  periphery  by  a  milling  machine,  and  em- 
ploying these  slots  to  hold  in  succession  a  third  brush. 

The  potential  difference  between  one  of  the  main  brush- 
es and  this  movable  third  brush  was  measured  entirely 
round  the  commutator  with  different  loads,  and  always 
with  10  amperes  through  the  circuit  of  the  machine.  The 
first  position  of  the  brush  was  such  that  the  potential  dif- 
ference was  zeio.  The  several  values  with  no  external 
load,  with  a  resistance  equivalent  to  three  lamps,  and  final- 
ly equivalent  to  nine  lamps,  I  have  platted  round  the  circle 
in  Fig.  5.  The  position  of  the  brushes  0°  and  lSo^ 
with  ihe  machine  nearly  short-circuited  and  with  the 
brushes  rocked  forward  ful  y  65°  x  70°  beyond  their  posi- 
tions for  maximum  load,  you  will  see  that  the  potential  ran 
up  to  a  maximum  positive  at  nearly  So°  fiom  the  positive 
blush,  and  then  ran  down,  so  as  to  be  identical  with  that 
of  the  same  brush  at  about  128°.  So  also  a  negative  maxi- 
mum was  attained  at  260".  The  difference  of  potential 
between  these  two  positive  and  negative  maxima  was  644 
volts.  The  same  distance  was  found  when  two  extra 
brushes  were  placed  at  these  two  highest  points.  The  line 
joining  these  points,  usually  called  the  theoretical  neutral 
line,  lies  forward  of  the  medial  line  between  the  magnet 
poles  and  is  distant  abaut  .;o°  from  the  leading  pole  tip. 
All  the  electromotive  force  generated  in  the  colis  from  0°  to 
nearly  80''  is  therefore  counter  electromotive  force.  The 
same  is  true  of  the  opposite  side  of  the  armature.  The 
points  AA  in  Fig.  5  correspond  to  the  two  maxima  de- 
scribed. At  these  points  the  electromotive  force  generated 
changes  sign  and  they  must  therefore  be  on  the  neutral 
ine.     BB  is  the  line  of  the  brushes. 

With  three  lamps  in  circuit,  or  their  equivalent  in  iron 
wire  resistance,  the  brushes  were  rotated  backward  15°  and 
the  points  of  the  highest  and  lowest  potential,  as  compared 
with  the  main  brush,  were  65"  and  245^.  being  respectively 
about  1 68  and  456  volts.  With  the  highest  load  carried, 
the  brushes  were  rocked  back  50°  further  and  the  two  main 
brushes  were  then  very  nearly  at  the  maximum  and  mini- 
mum points. 

If  now  we  study  Fig.  5  we  shall  find  that  the  r^ion  of 
the  commutator  on  either  side  of  a  brush,  or  the  armature 
coils  in  these  positions,  is  a  relatively  weak  field,  the 
angular  distance  through  which  the  potential  rises  to  a 
maximum  being  nearly  double  that  required  to  bring  it 
down  again  to  the  level  of  the  main  brush.  Thus,  in  the 
outer  curve  the  maximum  is  at  about  7S"  and  it  crosses  the 
circle  again  at  12S  .  So  the  next  one  attains  its  highest 
positive  value  in  the  vicinity  of  65"  and  crosses  the  zero 
level  again  at  95°.  Similar  differences  are  exhibited  on  the 
opposite  side  of  the  circle  of  reference  In  Fig.  6  the 
regions  marked  W  are  relatively  weak,  as  compared  with 
those  marked  S.  The  places  of  maximum  activity  are  near 
the  polar  boundaries  at  j^.  If  the  several  maxima  be  laid 
off  from  the  position  of  the  brushes  as  zero,  it  will  be  found 
that  they  all  fall,  as  nearly  as  can  be  determined,  at  the  same 
place.  This  fact  is  brought  out  more  clearly  by  plotting 
the  potential  differences  as  ordinates  from  a  straight  line  as 
in  Fig.  7.  From  these  curves  it  is  evident  that  the  maxi- 
mum positive  and  negative  ordinates  of  the  first  curve, 
taken  with  no  load,  fall  at  about  7S  and  260"  respectively, 
corresponding  in  position,  as  nearly  as  can  be  determined, 
at  the  same  parts  of  the  field  as  those  of  the  other  curves. 
I  find  no  evidence  in  these  curves  that  the  rocking  forward 
of  the  brushes  to  control  the  current,  with  diminishing  ex- 
ternal resistance,  causes  the  theoretical  neutral  line  to  move 
lo  any  considerable  extent. 

I  do  find,  however,  that  the  poles  of  the  armature,  which 
are  always  at  the  brushes,  exercise  a  marked  influence  on 
the  field,  wherever  they  are.  It  is  easy  to  see  that  the 
curves  are  all  flattened  out  in  the  vicinity  of  the  brushes,  as 
at  B^B^BK  This  flattened  region  extends  a  good  deal  be- 
yond the  limits  of  the  corftact  of  the  brushes  with  the 
commutator  cylinder,  though  ihe  lapping  over  of  the 
brushes  doubtless  contributes  to  this  result.  If  we  imagine 
a  bar  magnet  placed  in  a  powerful  and  approximately  uni- 
form field  of  force,  or  stream  of  lines  of  magnetic  force, 
with  its  own  field  opposing  that  of  the  field  in  which  it  is 
placed,  it  is  easy  to  foresee  the  effect  it  will  have  in  reflect- 
ing and  scattering  the  lines  of  the  main  field,  so  long  as  its 
own  magnetism  ts  not  reversed, —  so  long  as  it  retains  its 
own  autonomy  or  system  of  governing  forces  within  another 
system.  Such  is  the  influence  of  the  armature  magnetism 
upon  the  field  of  generator.  It  not  only  weakens  that  field 
by  introducing  a  counter  M.  M.  F.,  but  it  wei,kens  the  field 
locally,  by  a  deformation  and  scattering  of  the  lines  belong- 
ing to  the  field  of  the  main  magnet.  Hence  the  flattening 
of  the  curves  at  the  brushes,  and  the  uniformity  of  field 
secured  in  their  vicinity  wherever  they  may  be  located 

Before  leaving  the  cur\-es  of  Figs.  5  and  7.  it  may  be  of 
interest  to  describe  an  additional  experiment  suggested  by 
these  curves.  If  two  extra  brushes  are  provided  and  made 
to  bear  upon  the  commutator  at  the  highest  and  lowest 
points  of  the  curves  in  Fig.  5  and  Fig.  7,  then  substantially 
the  same  current  will  flow  through  this  auxiliary  circuit, 
whatever  the  load  in  the  main  circuit.  To  test  this,  two 
extra  brushes  wore  made  to  bear  at  points  So'^  and  260°  dis- 
tant from  the  main  positive  brush  with  nothing  in  the  main 
circuit  except  the  electrodynamometer.  The  conditions  were 
those  of  the  outer  curve  of  Fig.  5.  The  circuit  of  the  two 
extra  brushes  was  then  closed  through  a  resistance  of  i8o 
ohms,  and  it  was  found  that  a  current  of  3  3  amperes  was 
maintained  through  it.  At  the  same  time  there  was  no  in- 
crease in  sparking  at  the  main  brushes,  and  the  potential 
difference  between  them  rose  from  124  to  162  volts,  the 
current  increasing  from  10  to  12.6  amperes.  The  same  ex- 
periment was  tried  with  the  conditions  necessary  to  secure 
the  second  curve, the  extra  brushes  being  fixed  at  do^  and  240° 
respectively,  from  the  main  brush.  The  current  in  the 
auxiliary  circuit  was  3  amperes,  and  that  of  the  main  cir- 
cuit increased,  but  to  a  smaller  extent  than  before.  The 
contact  of  the  small  brushes  with  the  commutator  was  not 
so  good  as  it  should  have  been. 


The  conditions  requisite  to  maintain  a  sparkless  com- 
mutator when  the  lead  of  the  brushes  is  varied  with  a  vary- 
ing load,  so  as  to  maintain  the  normal  working  current 
seem  to  me  now  quite  clear.  A  fairly  uniform  field,  with 
pole  pieces  not  too  heavy,  and  an  armature  magnetically 
powerful  relative  to  the  field,  will  accomplish  the  result 
when  the  field  magnet  is  magnetized  to  such  an  extent  that 
It  IS  no  longer  greatly  sensitive  to  moderate  changes  in  the 
current. 

The  really  fundamental  condition  is  not  the  one  generally 
or  universally  laid  down  in  the  books,  viz.,  that  the  brushes 
shall  be  only  slightly  in  advance  of  the  theoretical  neutral 
Ime,  or  the  line  across  which  the  impressed  electromotive 
force  in  each  coil  changes  sign  in  passing.  The  brushes 
may  be  at  any  distance  from  the  neutral  line.  The  con- 
dition is  simply  that  the  counter  electromotive  force  gener- 
ated by  any  coil  as  it  passes  under  the  brush  shall  be  sufii- 
cient  to  offset  the  electromotive  force  of  self  induction,  due 
to  a  reversal  of  the  current  in  a  coil  in  passing  from'  one 
side  of  the  brush  to  the  other,  and  shall  in  addition  cause 
the  newly  directed  current  to  grow  to  its  normal  value  as 
the  segment  leaves  the  brush.  This  means  that  the  field  of 
force  at  the  brushes  shall  b;  practically  constant.  This 
practical  constancy  is  maintained  in  every  well  constructed 
constant  current  generator,  with  closed  coil  armature,  by 
the  magnetic  influence  or  reaction  of  the  armature  itself,  in 
flattening  out  and  weakening  the  field  at  its  poles.  No 
special  proportioning  is  necessary  to  accomplish  this  result 
since  the  old  Langley  machine,  to  which  I  have  already 
alluded,  shows  the  same  property.  It  will  govern  from 
full  load  to  no  load,  without  any  marked  sparking  at  the 
brushes  in  any  position. 

Individual  machines  of  any  type  will  have  their  own 
idiosyncrasies.  The  smaller  patterns  will  sometimes  spark 
more  than  the  larger  ones.  Some  will  spark  a  little  more 
at  full  load,  and  some  more  at  no  load,  and  very  many  do 
not  spark  at  all  when  the  brushes  are  in  good  order  and 
properly  set.  With  all  such  machines  the  diameter  of 
minimum  sparking  is  practically  the  diameter  of  commuta- 
tion for  the  constant  normal  current.  The  brushes  cannot 
be  placed  near  the  theoretical  neutral  line,  a  little  in  ad- 
vance of  the  needle  points  between  the  poles, 
except  at  full  load,  for  otherwise  destructive 
sparking  will  ensue.  So  also  if  the  field  is 
separately  excited,  and  the  brushes  are  rocked  fonvard  on 
open  circuit,  furious  sparking  will  take  place.  The  coils 
are  short-circuited  then  in  an  active  part  of  the  field,  with 
no  self-induction  tQ  overcome,  and  no  armature  poles  to 
plow  through  the  field  and  deform  it,  scattering  the  linesof 
force  as  they  move  forward. 

The  change  of  vcltage  in  the  third  brush  circuit,  when- 
ever the  main  current  varies  from  its  normal  value,  suggests 
the  practicability  of  utilizing  this  relation  for  the  purpose  of 
securing  automatic  regulation  of  the  current.  This  method 
I  have  tried  with  satisfactory  success.  The  third  brush 
circuit  contained  an  electro  magnet  as  a  responsive  device, 
and  this  served  to  bring  into  action  either  an  electro  mac'. 
netic  motor  or  mechanical  motor  mechanism  for  rotatinii 
the  brush  holder.  With  the  third  brush  two  segments  >• 
advance  of  the  main  brush,  or  about  75°,  the  followin^r 
table  of  results  was  obtained,  as  h^mps  were  cut  in  and 
out. 

Lamps.       Amperes.        Lamps.        Amperes.      Lamps,       Amperes. 
i6  10  7  10.2  3  10 

15  9-9  6  lo.i  5  lo.i 

»4  'O  s  10  7  105 

13  10-2  4  0.9  9  io.g 

'2  IO-3  3  96  II  J0.3 

11  10.4  2  9.8  13  10  a 

10  10.3  I  9.3  ,.  10 

9  10.2  16  ,0 

8  10.1 

There  was  no  spirking  during  the  whole  motion  of  the 
brushes.  The  practical  constancy  of  current  secured 
demonstrates  the  constancy  of  the  field  in  the  vicinity  of  the 
brush  when  the  main  current  is  at  its  normal  value.  This 
uniformity  near  the  polar  surfaces  of  the  armature,  in  what- 
ever part  of  the  field  these  poles  may  be,  demonstrates 
that  the  armature  reaction  in  constant  current  generators  is 
of  enormous  importance. 

If  this  third  brush  circuit  is  of  such  low  resistance  that 
the  main  current  divides  so  that  a  material  portion  of  per- 
haps 30  or  40  per  cent,  passes  off  through  the  third  brush, 
then  an  increase  of  the  total  current  through  the  armature 
is  accompanied  by  an  increased  current  from  the  third 
brush,  since  this  current  is  merely  a  branch  of  the  main  cur. 
rent  derived  from  the  generator. 


American     Institute   of   Electrical    Engi- 
neers. 

The  annual  and  general  meetings  of  the  American  In- 
stitute of  Electrical  Engineers  was  held  in  New  York, 
May  rg,  20  and  21.  The  following  named  members  were 
present:  Alexander  S  Brown,  Boonton,  N.  J. ;  Dr. 
Louis  Bell,  Ralph  W.  Tope,  II.  A.  Foster,  New  York 
City;  A.  J.  Newell,  Holyoke,  Mass.;  Thos.  D.  Lock- 
wood,  Boston,  Mass.;  H.  C.  Townsend,  New  York  City; 
P.  B.  Delaney,  South  Orange,  N.  J.;  Wm.  Maver,  Jr., 
T.  C.  Martin,  Franklin  L.  Pope,  Dr!  S.  S.  Wheeler,  W. 
A.  Giles.  James  Hamblet,  J.  C.  Bennett,  New  York  City; 
Prof.  Wm.  A.  Anthony.  Manchester,  Conn.;  Geo.  B. 
Prescott,  Jr.,  J.  P.  Wintringham,  Edward  P.  Thompson, 
Edward  Caldwell,  Wm.  A.  Rosenbaum.  Dr.  Louis  II. 
Laudy,  New  York  City;  Dr.  Wm.  E.  Geyer,  Hoboken,  N. 
J.;  John  W.  Howell,  Newark,  N.  J.;  E  T.  Birdsall,  C. 
O.  Mailloux,  Prof.  Francis  B.  Crocker,  W.  G.  Whitmore, 
E.  M.  Rosenberg,  Johannes  H,  Curtz,  Hoboken,  N.  J  ; 
Francis  R.  -Upton,  Newark.  N.  J.;  Wilfrid  H.  Fleming, 
Herbert  Laws  Webb.  Dr.  Cary  T.  Hutchinson,  Gilbert 
Wilkes,  New  York  City;  G.  F.  Atwcod,  Orange,  N.  J  ; 
Joseph  Wetzler,  Geo.  M  Phelps.  New  York  City;  Dr.  F. 
A.  C.  Perrine,  Trenton,  N  1.;  Robert  T.  Lozier,  J.  B. 
Taltavall.  W.  T.  Ilerout.  C."  L  Cornell,  New  York  City; 
S.  D.  Mott.  Passaic,  N.  J  ;  Prof.  F.  R.  Jones,  Knoxviile,  - 
Tenn.;  Wm.  J.  Hammer,  H.  Ward  Leonard,  New  York 
City;  Wm.  Elmer,  Jr.,  Princeton,  N.  J.;  Frank   C.  Per-* 
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kins,  Ilhaca.  N.  Y.;  Tohn  S  Cobb.  Philip  V.  R.  Van 
Wyck,  Jr.,  E.  V.  Baillard,  New  York  City;  W.  G. 
Anthony,  Newark,  N.  J.;  Geo.  C.  Grower,  Ansonia, 
Conn  :  James  S.  Alden,  Passaic,  N.  J.;  Frederick  Eedell, 
Montclair.  N.  J.;  A.  Langstaff  Johnston,  Richmond,  Va.; 
Dr.  Edward  L.  Nichols,  Ithaca,  N.  V.;  J.  Martin,  New- 
ark. N.  T  ;  H.  G  Fiske.  Chas.  J.  Bogue,  W.  J.  Johns- 
ton, Fred  A.  Bowman,  New  York  City;  M  E.  Thompson, 
Cornell  University;  Chas.  S.  Bradley,  Avon,  N.  Y.;  E. 
M.  Hewlett,  New  York  City;  John  D.  Wright,  Newark, 
N.  T.:  Prof.  Edwin  H.  Hall,  Cambridge,  Mass.;  Dr.  P. 
H.  Vander  Weyde,  Brooklyn,  N.  Y. ;  Carl  Hexing,  Phila- 
delphia. Pa.;  Herman  S  Hering,  Philadelphia,  Pa.;  M. 
B.  Leonard.  Richmond,  Va.;  P.  H.  Alexander,  Harold 
Binney,  Dr.  0:to  A.  Moses.  Gano  S.  Dunn,  New  York 
City;  E.  C.  Boynton,  Brooklyn,  N.  Y.;  C.  Reginald  Van 
Trump,  Wilmington,  Del.;  Osborn  P.  Loomis.  Brooklyn, 
N.  Y.;  T.  N.Johnson,  M.  C.  Sullivan,  New  York  City; 
R.  Varley,  Jr  ,  Passaic,  N.  J.;  H.  N.  Sweet,  Boston, 
Mass.;  F.  H.  Lalder,  London,  England;  H.  A.  Ockers- 
hausen,  Geo  H.  Stockbridge,  Geo.  W.  Tuttle,  E.  W. 
Stevenson,  New  York  City;  John  Waring,  Manchester, 
Conn.;  Edward  Weston.  Newark,  N.  J.;  Th  Bute,  Mag 
deburg.  Germany;  A.  Von  Bonnies,  Hanover,  Germany; 
Oicar  W.  Petri,  Washington,  D.  C;  C.  Billberg,  Phila- 
delphia, Pa.;  Hoibrook  Cushman.  T.  R.  Taltavall,  Geo. 
W.  Walker.  New  York  Citv;  Douglass  Burnett,  W.  L. 
Bliss.  Brooklyn.  N.  Y.;  W.  B.  Tobey,  Pittsfield,  Mass  ; 
H.  Cochran,  Brooklyn,  N.  Y. ;  E.  A  Sperry,  Chicago, 
Hi.;  Fred.  Saxelby,  Harrison,  N.  J.;  Stephen  L,  Coles, 
I.  W.  Henry,  E.  E.  Bartlett,  New  York  City;  E.  W. 
Rice,  Tr-.  Lynn,  Mass.;  F.  E.  Idell,  D.  E  Hervey,  New 
York  City;  Dr.  Leonard  Waldo,  Bridgeport,  Conn.;  W. 
F.  D.  Crane,  East  Orange,  N.  J.;  Prof.  Elihu  Thomson, 
Swampscott.  Mass.;  C  H.  White,  Lockport,  N.  Y, ;  Dr. 
W.  H  Wahl,  Philadelphia,  Pa.;  Oberlin  Smith,  Bridge- 
ton,  N.  |.;  William  Stanley,  Jr.,  Pittsfield,  Mass.;  Fred. 
Reckenzaun,  West  Hoboken.  N.  J.;  J.  G.  White,  Nikola 
Tes'a,  F.  W.  Jones,  Frank  j.  Sprague,  Chas.  W.  Price, 
New  York  Citv;  T.  A.  Uehling,  Boonton,  N.  J.;  Allen 
R.  Foote,  Washington,  DC;  CO  Balor,  Jr.,  Edward 
A.  Colby,  Newark,  N.  J.;  H.  V.  Parsell,  Jr  ,  New  York 
City;  Prof.  George  Forbes,  London,  England. 

The  secretary's  report  shows  that  ten  monthly  meetings 
were  held  during  the  year,  at  which  twenty-live  papers  were 
presented.  The  total  membership  is  541,  and  the  finan- 
cial affairs  of  the  association  are  in  an  excellent  condi- 
tion. 

The  following  officers  were  elected:  President,  Alexan- 
der Graham  Bell,  Washington.  D  C;  vice  presidents, 
Thomas  D.  Lockwood,  Boston,  Mass. ;  Ca^l  Hering, 
Philadelphia,  Pa.;  Oscar  T.  Crosby,  Boston,  Mass.;  W. 
J.  Hammer,  Ne^v  York  City;  managers,  Louis  Bell, 
Herbert  Laws  Webb.  Prof.  A.  G.  Compton,  James  Hamb- 
let;  secretary,  Ralph  W.  Pope;  treasurer,  George  M. 
Phelps.  

The    Perfection   of   Stationary    Electric 
Motors. ^ 

Bv  Fra.nc[S  B.  Cro:ker. 

A  study  of  the  history  of  the  electric  motor  shows  us 
that  from  the  very  beginning  to  the  present  time  there  has 
been  a  great  tendency  toward  complicated,  fanciful  and 
unpractical  designs,  including  outlandish  forms  of  field 
magnets  and  unnecessary  multiplicity  of  field  cores  and 
coils.  In  most  cases  also  the  mechanical  construction  has 
bsen  very  bad,  the  shaft  being  too  small,  the  bearings  be- 
ing weakly  supported,  and  the  general  finish  and  work- 
manship being  rough,  and  not  up  to  the  standard  of  first- 
class  machinery.  From  the  electrical  standpoint  the  in- 
sulation has  been  very  poor  and  shares  equally  with  im- 
perfect mechanical  construction    the  responsibility  for  the 


numerous  troubles  and  failures  which  have  occurred  with 
electric  moto'-s.  The  magnetic  circuit  of  motors  has  also 
been  designed  in  a  way  that  indicates  entire  ignorance  of 
the  laws  governing  the  production  of  a  strong  magnetic 
field.  In  all  these  respects  the  electric  motor  has  been 
worse  than  the  contemporaneous  dynamo  electric  machine, 
the  reason  being,  I  think,  that  the  men  who  have  studied 
and  designed  the  dynamo  have  been  more  competent 
than  those  who  have  turned  their  attention  to  the 
electric  motor,  electric  power  being  comparatively  a 
more   recent  devslopmcnt  of  e'cctricity  than  electric  iight- 
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ing.  There  have  been,  of  course,  notable  exceptions  to 
the  general  badness  of  motor  design  and  construction,  but 
in  the  case  of  all  these  exceptions,  which  are  few,  I  think 
it  will  be  found  that  the  superiority  of  the  motor  in  each 
particular  case  was  directly  due  to  the  presence  of  an 
electrical  engineer  of  recognized  ability. 

Electric  motors  are  used  for  three  different  classes  of 
work.  First,  transmission  of  power  over  considerable 
distances,  for  example  from  Niagara  Falls  to  Buffalo; 
second,  distribution  of  power,  for  example  in  a  district  of 
a  city  frc  m  a  central  station,  and  third  electric  railway 
work. 

The  first  of  these  classes  of  work  usually  requires  large 
motors,  over  50  or  100  horse  power;  the  second  requires 
comparatively  small  motors,  ranging  between  1-8  and  10 
horse  power;  the  third  requires  motors  from  20  to  100 
horse  power  and  a  peculiar  construction  adapted  to  their 
special  purpose.  I  purpose  to  consider  in  this  paper 
motors  of  the  second  class  for  distribution  of  power 
especially. 

It  has  long  been  my  opinion  that  the  proper  way  to  de- 
sign a  good  electric  motor  is  to  consider  very  carefully  and 
systematically  each  part,  first  by  itself,  and  then  with 
reference  to  the  other  parts,  and  thus  collect  and  build  up 
the  elements  which  are  best  not  only  in  themselves  but 
also  in  combination  with  each  other,  so  that  finally,  by 
putting  and  fitting  these  parts  together  with  the  best  pos- 
sible workmanship,  the  best  result  will  certainly  be  ob- 
tained. The  correctness  of  this  procedure  is  so  self-evi- 
dent that  it  seems  hardly  necessary  to  uphold  it.  but  every- 
one familiar  with  electric  designing  of  all  kinds  will  admit 
that  the  usual  process  has  been  to  invent  some  peculiar  form 
of  armature  or  field  and  then  attempt  to  fit  the  rest  of  the 
machine  to  this  particular  part,  producing  all  sorts  of  anom- 
alous and  awkward  constructions.  It  will  also  be  ad- 
mitted that  experience  has  taught  us  that  the  simpler 
and  less  extraordinary  forms  of  machine  have  usually  been 
more  successful.  In  fact  I  believe  there  is  no  kind  of 
electrical  apparatus  in  which  sensationalism  in  design  has 
been  successful,  except  perhaps  in  arc  light  dynamos.  Let 
us  now  take  up  the  various  parts  of  the  electric  motor,  and 
consider  each  as  a  simple  problem  in  designing. 

^nse.  This  should  be  a  solid  iron  casting,  flat  and 
simple  in  form,  and  resting  directly  and  squarely  upon  the 
base  frame  or  floor,  which  latter  should  preferably  be  of 
wood  to  secure  insulation.  The  base  should  be  heavy  to 
bring  the  center  of  gravity  tow;  in  fact,  this  is  the  only 
part  of  the  machine  where  weight  is  rot  only  not  objec- 
tionable, but  very  beneficial,  and  since  it  is  merely  of  plain 
cast  iron  the  extra  cost  is  insignificant,  A  heavy  base 
does  more  than  anything  else  to  give  great  stability  and 
strength  to  the  whole  machine,  and  is  highly  desirable  in 
a  stationary  motor.  The  bearings  should  be  directly  and 
rigidly  mounted  upon  this  base,  a  fact  that  is  often  dis- 
regarded. 

J^ieM  A/agut'ls.  The  field  magnet  should  be  hipolir  ex- 
cept in  the  larger  machines,  above  10  hors?  power,  on  ac- 
count of  the  great  complication  caused  by  the  increased 
number  of  armature  sections,  commutator  bars,  field  coils, 
etc.,  necef^sary  in  multipolar  machines,  and  the  narrowness 
of  the  neutral  or  non  sparking  space  on  their  commutators; 
for  example,  multiple  brushes  or  cross-connected  armatures 
are  particularly  objectionable  in  small  machines.  The 
field  should  also  be  a  single  magnetic  circuit  rather  than 
the  consequent  pole  type,  because  the  former  is  more 
economical  in  wire  and  current  required.  For  example, 
one  turn  of  wire  around  a  7  in.  core  is  equivalent  to  the 
two  turns  of  wire  around  two  5  in.  cores,  the  cross-section 
of  one  7  in.  core  being  nearly  equal  to  that  of  two  5  in. 
cores,  whereas  the  length  of  wire  is  only  70  per  cent,  as 
much  with  the  single  core.  In  other  words,  a  single  cir- 
cuit requires  only  70  per  cent,  of  the  weight  of  wire  and 
70  per  cent,  of  the  energy  of  magnetization  that  is  required 
by  a  double  magnetic  circuit.  A  triple  magnetic  circuit  or 
quadruple  magnetic  circuit — that  is.  three  or  four  cores 
magnetically  in  multiple  arc— are  still  more  objectionable, 
requiring  about  twice  as  much  wire  as  a  single  core  of  the 
same  total  cross  section. 

The  field  magnet  may  be  arranged  with  respect  to  the 
base  described  above  in  three  general  ways:  First,  the  pole 
pieces  may  be  set  upon  the  base  (Edison  type);  this  form 
requires  non-magnetic  material,  usually  zinc  plate,  to  be 
interposed  to  prevent  magnetic  short  circuiting  through 
the  iron  of  the  base;  even  with  a  z'nc  plate  Hopkinson 
found  10.3  per  cent,  magnetic  leakage  through  the  fact  of 
the  Edison  Hopkinson  dynamo. 

Second,  the  iron  ba^e  may  form  one  of  the  pole  pieces 
(Manchester  type).  This  is  also  objectionable  on  account 
of  the  greatly  increased  magnetic  leakage,  which  is  prac- 
tically proportional  to  the  surface  exposed  to  the  air,  and 
the  extension  of  the  base  necessary  for  the  bearings,  etc., 
greatly  increases  this  surface,  and  also  allows  the  mag- 
netism to  leak  up  into  the  shaft,  pulley,  etc.,  causing 
various  troubles.  This  form  has  the  further  objection 
that  it  is  of  the  consequent  pole  type,  the  disadvantage  of 
which  I  have  just  pointed  out. 

Third,  the  iron  base  may  form  the  yoke  of  the  field 
magnet  with  the  cores  and  pole  pieces  extending  upward 
(Kapp  or  "inverted  horseshoe"  type).  This  plan  has 
neither  the  leakage  nor  other  faults  of -the  other  forms 
and  possesses  the  great  advantage  that  the  pole  pieces  are 
removed  as  far  as  possible  from  the  base,  bearings,  etc  , 
thereby  avoiding  magnetic  leakage;  and  the  base  being 
purposely  made  heavy  for  stability  and  strength,  as  al- 
ready stated,  is  therefore  exactly  suited  to  being  used  as 
the  yoke,  thus  performing  two  functions  to  the  best  ad- 
vantage. There  is,  moreover,  no  objection  to  using  a 
cast-iron  base  as  the  yoke  to  complete  the  magnetic  circuit, 
since  the  heavy  base  I  have  insisted  upon  is  of  large  cross- 
section  and  therefore  of  ample  magnetic  permeance  and 
the  increased  size  of  the  iron  yoke  does  not  aggravate  the 
magnetic  leakage  because  it  is  magnetically  neutral.  The 
field  cores  should  be  of  wrought-iron  because  the  field  wire 
surrounds  them,  and  the  use  of  cast  iron,  which  is  of  low 
permeability,  would  require  a  core  of  almost  twice  the 
cross-section,  and  therefore  a  much  greater  length  of  wire 


to  obtain  the  necessary  magnetizing  force.  -  With  the 
smaller  wrought  cores  the  magnetic  leakage  would  also  be 
less.  The  pole  pieces  should  also  be  wrought  iron  to  re- 
duce their  size,  and  therefore  their  magnetic  leakage,  they 
being  at  the  highest  magnetic  potential  of  any  part  of  the 
machine.  In  regard  to  magnetic  leakage,  I  would  call 
attention  to  the  fact  that  it  is  objectionable  not  only  on 
account  of  wasting  lines  of  force,  but  because  it  affects 
electrical  instruments,  watches,  etc.,  in  a  very  trouble- 
some manner. 

The  field  magnet  cores  and  pole  pieces  being  preferably 
of  wrought-iron,  the  question  of  uniting  them  to  the  base 
and  to  each  other  next  arises.  Since  any  considerable 
fitting  or  working  of  wrought-iron  is  difficult  and  costly, 
the  best  solution  of  this  problem  certainly  seems  to  be  to 
forge  (i.  e.,  drop- forge)  the  core  and  pole  piece  in  one 
piece.  This  also  permits  the  bore  or  space  for  the  arma- 
ture to  be  perfectly  formed  at  the  same  time.  In  con- 
necting these  cores  to  the  cast-iron  base,  it  is  practically 
essential  to  set  them  into  it  in  order  to  get  sufficient  con- 
tact and  strength  since  the  ordinary  butt  joint  between 
wrought  and  cast-iron  limits  the  magnetic  conductivity 
almost  as  much  as  if  cast  iron  were  used  throughout.  This 


method  of  putting  the  magnetic  circuit  together  reduces 
the  work  of  fitting  wrought  iron  to  a  minimum,  which 
work  is  the  only  objection  to  the  use  of  wrought  iron. 
The  supposition  that  cast  iron  is  cheaper  than  vi^rought 
for  magnets  is  a  fallacy,  as  its  permeability  is  as  much  be- 
low that  of  wrought  iron  as  is  its  price,  both  being  about 
one-half. 

Field  Coils.  These  should  of  course  be  perfectly  in- 
sulated, a  result  which  can  be  accomplished  with  certainty 
by  wittding  them  on  a  solid  spool  of  material  which  is  fire 
and  water  proof  and  highly  insulating.  These  spools 
should  never  be  made  of  material  that  softens  by  acci- 
dental heating  of  the  wire,  as  this  would  allow  the  wire  to 
cut  through  and  make  a  "  ground"  on  the  core,  which  is 
just  what  the  spool  should  prevent.  I  have  tested  spools 
of  this  kind  which  cut  like  cheese  when  a  wire  heated  by  a 
current  was  applied  to  them,  this  being  a  very  effective 
method  of  testing  this  point. 

Annatwe.  In  regard  to  the  choice  between  the  ring 
and  drum  forms  of  armature,  the  advantage  of  the  drum 
is  that  it  is  easy  to  support  mechanically,  but  it  is  difficult 
to  wind,  as  the  wire  is  apt  lo  slip  out  of  place  and  leap  out 
on  the  ends  of  the  drum,  and  more  serious  than  any- 
thing else  is  the  fact  that  the  wires  of  a  great  difference  of 
potential  cross  or  approach  very  near  each  other,  causing 
great  liability  to  short  circuit.  The  ring  armature  is  some- 
what hard  to  support  mechanically,  but  the  winding  does 
not  tend  to  slip  out  of  place  or  pile  out  on  the  ends,  and 
wires  of  the  greatest  difference  of  potential  come  at  the 
greatest  distance  apart,  that  is,  on  opposite  sides  of 
the  armature.  This  is  of  the  utmost  importance  in  the 
case  of  high  voltage  machines.  In  the  case  of  large  ring 
armatures  or  those  with  few  turns  of  wire,  there  is  little 
trouble  in  winding:  but  in  the  case  of  the  small  ring  arma- 
tures or  where  a  great  number  of  turns  of  wire  are  used, 
the  ring  should  be  split  in  halves  to  facilitate  winding  and 
put  together  afterward  when  wound. 

Tooihid  Anitatiire.  The  armature  should  have  teeth  or 
projections  upon  it  in  order  to  secure  the  following  ad- 
vantages: 

First,  to  reduce  the  reluctance  of  the  magnetic  circuit 
^and  the  weight  of  wire  and  energy  of  current  required  to 
magnetize  it. 

Second,  to  hold  the  wires  in  place  and  prevent  them 
slipping  tangentially  on  the  core,  the  tendency  to  which  is 
much  greater  than  is  usually  supposed,  there  being  a  tan- 
gential pull  of  about  160  lbs.  on  the  wires  of  a  to  horse 
power  armature  8  in.  diameter,  running  at  1,000  revolutions 
per  minute. 

Third,  the  teeth  protect  the  wires  from  mechanical  in- 
jury since  any  blow  or  pressure  which  the  armature  re- 
ceives comes  upon  them  instead  of  upon  the  armature 
wire,  which  is  very  easily  injured,  and  the  machine  thereby 
ruined. 

'J'rapezoidiil  Tooth  Armaiurc.  A  certain  form  of  teeth 
I  have  found  lo  possess  decided  advantages  over  the  ordi- 
nary parallel  sided  teeth  and  slots  heretofore  used.  This 
form  of  teeth  is  considerably  wider  at  the  top  than  at  the 
bottom  which,  of  course,  makes  between  the  teeth  a  slot 
which  is  wider  at  the  bottom  than  at  the  top.  This  shape 
of  tooth  and  slot  has  the  following  additional  advantages 
over  those  of  the  ordinary  toothed  armature— first,  the 
wire  is  more  completely  held  in  place,  being  held  against 
centrifugal  force  as  well  as  against  tangential  force;  second, 
the  wire  is  also  more  perfectly  protected  mechanically,  since 
it  is  almost  entirely  surrounded  by  iron;  third,  the 
armature  presents  an  almost  unbroken  magnetic  sur- 
face to  the  pole  pieces,  thereby  reducing  to  a  mini- 
mum, the  reluctance  of  the  air-spaces  in  the  magnetic 
circuit   and   the  magnetic  leakage,  and  avoiding  Foucault 
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currents  and  loss  of  energy  in  the  pole  pieces.  This  trape- 
zoidal form  of  slots  and  teeth  can  be  still  further  taken 
advantage  of  by  giving  the  former  a  shape  which  exactly 
agrees  with  the  form  of  a  section  of  winding  on  the  inside 
of  the  ring,  as  shown  in  Fig.  i,  the  interior  spaces  for 
winding  being  divided  into  the  necessary  number  of  sec- 
tions by  radial  lines.  This  exact  conformity  between  the 
inside  and  outside  of  the  winding  makes  a  perfectly  sym- 
metrical coil,  with  no  tendency  for  a  single  turn  of  the  wires 
to  cross  at  any  point,  and  the  coils  on  the  inside  occupy 
the  whole  space  with  the  greatest  possible  advantage, 
whereas  ordinarily  the  interior  of  the  ring  is  liable  to  be 
overcrowded  with  wires.  The  trapezoidal  form  of  slot  is 
particularly  economical  as  regards  winding,  for  the  reason 
that  there  are  a  greater  number  of  turns  in  the  inner 
layers  which  are  shorter,  and  fewer  turns  in  the  outer 
layers,  which  are  longer,  as  shown  in  Fig  r.  The  arma- 
ture teeth  make  it  easy  to  support  the  ring  perfectly, 
since  the  bolts  for  carrying  it  may  pass  through  the  teeth 
without  interfering  with  the  winding.  These  bolts  being  held 
at  the  two  ends  by  brass  spiders  or  supports,  make  a  very 
strong  and  convenient  means  of  mounting  the  ring  upon 
the  shaft,  and  thereby  overcome  the  objection  to  the 
ring  armature.  In  the  trapezoidal  form  of  teeth  which  I 
have  described  there  is  even  more  space  than  in  the  ordi- 
nary form  of  teeth  for  the  boltholes,  and  in  this  way  larger 
bolts  and  stronger  support  can  be  obtained.  The  perfect 
insulation  of  the  armature  core  is  of  the  utmost  im- 
portance. The  best  material  and  the  most  complete  cov- 
ering should  be  used,  and  the  greatest  possible  care  should 
be  exercised  to  avoid  short-circuits,  "grounds"  or 
broken  wires. 

Efficiency.  This  should,  of  course,  be  as  high  as  pos- 
sible, and  is  made  a  maximum  by  reducing  all  elements  of 
loss  as  far  as  possible.  These  losses  are  current  to  mag- 
netize field,  loss  due  to  armature  resistance,  friction,  resist- 
ance of  air,  Foucault  currents  and  hysteresis.  It  has  al- 
ways seemed  to  me  that  the  efficiency  is  necessarily  high  if 
the  machine  is  properly  constructed,  and  if  the  efficiency 
is  low  it  must  be  due  to  some  loss,  which  is  more  objec- 
tionable in  itself  than  because  it  involves  a  reduction  in 
efficiency,  because  this  loss  must  necessarily  manifest  itself 
in  the  form  of  heat  in  some  part  of  the  machine,  for  ex- 
ample, the  field-coils,  armature  or  bearings.  This  heat  is 
liable  to  do  more  harm  by  its  direct  effect  upon  the  heated 
parts,  causing  a  burn-out  or  charring  of  insulation  in  the 
winding  or  cutting  of  the  bearings,  and  any  effect  of  this 
kind  is  much  more  serious  than  the  inefficiency  from  which 
it  results.  The  same  fact  can  be  expressed  in  another 
way  by  stating  that  if  a  machine  can  be  run  for  one  or 
two  hours  at  full  load  without  any  part  becoming  over- 
heated, the  efficiency  of  that  machine  must  be  high,  unless 
the  machine  is  very  large  and  heavy  for  its  power,  in 
which  case  the  surface  for  radiation  and  conduction  would 
be  great.  This  fact  is  more  absolute  than  any  efficiency 
test  can  possibly  be  and  very  small  losses  which  an  effi- 
ciency test  might  not  disclose  would  be  indicated  by  local 
heating,  if  for  example,  the  effects  are  allowed  to  ac- 
cumulate for  a  half  hour  of  steady  running. 

I  can  best  illustrate  the  foregoing  statements  and  recom- 
mendations by  describing  the  set  of  electric  motors  de- 
signed by  Dr.  S.  S.  Wheeler  and  myself.  They  were 
developed  by  precisely  the  same  process  of  reasoning  as 
that  given  in  this  paper. 

The  fields  are  put  together  according  to  a  method 
which  consists  in  drop-forging  the  core  and  pole 
piece  in  one  piece  and  exactly  to  shape;  then 
mounting  it  upon  a  holder  in  such  a  way  that  the 
ends  of  the  cores  are  trimmed  with  exact  reference  to  the 
armature  bore,  and  holes  being  bored  in  the  cast-iron 
base  the  proper  distance  apart,  the  cores  are  set  into  it  to 
the  depth  they  are  trimmed  off  and  produce  a  space  for 
the  armature  exactly  suited  to  it.  This  is  much  simpler 
than  fitting  the  field  magnets  and  base  together  and  then 
boring  out  the  armature  space,  the  operation  of  boring 
being  a  slow  one  and  requiring  heavy  machinery.  The 
field   cores  set  into  the  base   are  shown  in  Fig.  2. 

The  magnetic  circuit  produced  by  this  method  is  ex- 
cellent. In  the  first  place  tht re  are  only  two  joints  and 
these  are  of  very  large  surface  and  fit  very  perfectly,  being 
where  the  cores  fit  into  the  base.  The  surface  of  contact 
of  each  of  these  joints  is  about  four  times  the  cross-sec- 
tion of  the  core  and  therefore  about  twice  the  cross-section 
of  the  equivalent  cast-iron.  The  core  and  pole  piece  being 
made  integral,  avoids  any  joint  between  them  as  well  as 
any  necessity  for  expensive  work  in  fitting  them  together. 
In  fact,  the  only  machine  work  required  in  fitting  the 
fields  to  the  base  is  simply  trimming  off  superficially  thc- 
ends  of  the  cores  and  reaming  the  two  holes  in  the  cast- 
iron  base,  these  holes  being  cored  out  in  the  casting, 

The  armature  is  made  with  trapezoidal  teeth,  as  shown 
in  Fig.  r,  and  having  an  almost  unbroken  surface  of  large 
extent  exposed  to  the  pole  piece  with  a  clearance  of  only 
one-sixteenth  of  an  inch;  the  magnetic  reluctance  of  the 
air  gap  is  reduced  to  the  lowest  possible  value.  This  ex- 
ceedingly low  reluclance  of  the  magnetic  circuit  reduces 
the  amount  of  wire  required  to  excite  the  field  to  such  an 
extent  that  only  very  short  field  coils  and  cores  are  needed, 
being  only  about  one-third  or  one-quarter  of  the  length  re- 
quired with  armatures  having  no  teeth  and  the  ordinary  air 
gaps  in  the  magnetic  circuit.  This  small  quantity  of  wire 
on  the  field,  amounts  to  only  twelve  pounds  in  a  3-horse 
power  machine  and  sixteen  pounds  in  a  5  horse  power  ma- 
chine. It  has  not  only  the  advantage  in  economy  of  wire, 
but  also  makes  the  machine  very  efficient  as  regards  cur- 
rent consumed  in  the  field,  being  less  than  two  per  cent,  in 
the  two  machines  referred  to.  The  reduction  of  field 
wire  and  length  of  coil  required,  is  particularly  important 
in  bringing  the  shaft  of  the  machine  down  sufficiently  near 
the  floor  to  give  the  machine  stability  and  steadiness  in 
running.  In  fact,  the  only  objection  to  the  "inverted 
horseshoe"  type  of  field  is  that  heretofore  it  has  involved 
the  use  of  long  field  coils  which  brought  the  shaft,  almost 
twice  as  high  above  the  base  as  it  is  desirable  to  have  it, 
giving  a  top-heavy  and  unsteady  result.  In  the  type  of 
;notor  described,  the  shaft  center  is  less   than  a  foot  from  I 
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the  floor  in  the  3-horse  power  size,  and  is  just  about  the 
proper  height  to  make  the  pulley,  belt,  gearwheels  or  other 
mechanical  connections  clear  to  the  floor  and  have  sufficient 
room  to  work  properly.  This  complete  overcoming  of  the 
heretofore  serious  objection  to  the  "inverted  horseshoe" 
type  makes  a  thoroughly  satisfactory  field  construction 
without  any  of  the  disadvantages  of  all  the  other 
forms. 

The  actual  results  obtained  from  these  motors,  which  of 
course  is  the  most  important  and  conclusive  thing  to  know, 
are  given  in  the  following  table,  and  include  the  various 
mechanical,  electrical  and  magnetic  constants  of  the 
machine.  All  the  sizes  of  this  type  of  motor  are  made  al- 
most exactly  the  same  in  design,  proportions  and  construc- 
tion and  differ  only  in  scale,  hence  a  description  of  one 
machine  applies  to  all,  with  proper  allowance  for  difference 
in  size. 

Data  of  3-horse  power  Crocker-Wheeler  motor,  designed 
for  115  volt  constant  potential  circuit: 

Total  weight  350      lbs. 

Weight  of  field  wire  (No.  24,  a.  w.  g.) 12      ibs. 

Weight  of  armature  wire  (No.  13,  a.  w.  g.) n       ]bs. 

Resistance  of  field 310      ohms 

ResistaDce  of  armature.... ■  ohm 

E.  M.  F.  of  circuit     . .I'i-S      voits 

Total  current  at  full  load 24.3  amps. 

Current  used  to  excite  field '        \yj  amp! 

Percentage  of  current  used  in  field 015 

Total  current  requited  to  run  free   1.9  amp. 

Percentage  of  total  energy  to  run  free 08 

Commercial  efficiency , go 

Armature  speed Q^g       r.p.m. 

Total  magnetic  leakage  or  waste  lines  of  force '      .17 

Lmes  through   armature 

Magnetic  efficiency 83 

Total  lines  of  force 

The  above  data  for  the  most  part  explain  themselves,  but 
I  desire  to  call  attention  to  several  particularly  interesting 
points. 

The  weight  of  field  wire  is  extremely  small,  being  only  12 
lbs.,  compared  with  about  40  to  50  lbs,  in  most  machines 
of  this  size.  I  actually  found  the  weight  of  field  wire  to 
be  60  lbs.  in  a  type  of  motor  of  equal  capacity,  which  is 
claimed  to  have  the  best  possible  magnetic  circuit. 

The  table  also  shows  the  current  used  in  field  to  be  only 
i^  per  cent.,  which  is  remarkably  low  for  machines  of  this 
size,  which  usually  require  about  5  per  cent. 

The  current  required  to  run  free,  at  full  speed,  is  also  ex- 
ceptionally small,  being  only  S  percent. 

The  commercial  efficiency  is  high  for  a  motor  of  this 
size,  particularly  when  the  very  low  speed  is  considered, 
because  an  increased  number  of  turns  of  wire  on  the 
armature  is  required  to  make  up  for  the  reduced  speed,  and 
this  augments  the  armature  resistance,  and  causes  loss. 
The  efficiency  does  not  vary  more  than  about  i  per 
cent,  from  half  to  full  load,  which  is  quite  an  interesting 
fact 

The  speed,  it  will  be  noticed,  is  very  low  for  this  size  of 
machine. 

The  magnetic  leakage  or  loss  of  lines  of  force  is  extraor- 
dinarily small,  amounting  to  only  17  per  cent.,  and  giving 
what  may  be  properly  called  a  magnetic  efficiency  of  83 
per  cent. 

This  small  magnetic  leakage  is  due  to  the  facts  already 
stated  in  this  paper  in  regard  to  the  design  of  the  field  mag- 
nets. In  this  connection  it  should  be  remembered  that 
Ilopkinson  in  his  classical  investigations  of  the  magnetic 
circuit  found  that  there  was  .J4.24  per  cent,  magnetic  leak- 
age in  the  Edison-IIopkinson  machine.  I  may  also  state 
that  A.  S.  Ives,  student  in  electrical  engineering  at  Co- 
lumbia College,  found  40  per  cent,  leakage  in  a  well 
known  dynamo  (400  light)  of  a  recent,  though  not  the 
very  latest  type. 

in  conclusion,  I  would  state  that  it  is  obviously  impos- 
sible in  one  paper  of  reasonable  length,  to  completely  treat 
the  subject  of  motor  design,  but  I  have  attempted  to  bring 
out  the  most  important  points,  and  lay  before  the  Institute 
the  best  results  of  considerable  study  and  experimental 
work  on  the  part  of  Dr.  Wheeler  and  myself  in  the  direc- 
tion of  improving  and  perfecting  the  design  and  construc- 
tion of  stationary  electric  motors. 

There  is  one  single  merit  in  the  paper  to  which  I  lay 
claim,  and  that  is  the  fact  that  the  ideas  I  have  advanced 
are  embodied  in  a  large  number  of  actual  working  ma 
chines  which  are  open  to  any  one  for  examination  and 
criticism,  whereas  the  design  of  electric  motors  is  usually 
given  on  paper  only,  and  is  therefore  very  intangible, 
and  correspondingly  safe  so  far  us  the  author  is  con- 
cerned. 


Electric  Meters.' 


IlV  C.KO.  W.  Walkkk. 
The  time  has  come  for  the  central  station  companies  to 
realize  that  they  must  supply  the  electric  current  in  a 
more  thoroughly  commercial  manner,  that  is,  it  must  be 
;olJ  as  other  commodities  are  sold,  by  measure,  weight,  or 
its  equivalent. 

As  gas  was  the  follower  of  the  lallow  dip,  so  is  electricity 
the  successor  to  gas,  and  one  of  the  legacies  inherited  by 
us  is  the  much  abused  and  anathcmat'zud  gas  meter.  The 
peculiarities  of  this  somewhat  venerable  object  are  numer- 
ous, sometimes  amusing,  many  times  annoying  and  expen- 
sive, as  our  personal  experience  will  prove.  It  has  by 
comparison,  caused  the  ever  suspecting  public  to  look  with 
suspicion  upon  the  electric  meter,  even  though  they  see 
the  wheels  go  around. 

A  perusal  of  the  United  Stales  patent  office  reports 
show  that  up  to  date  about  185  patents  have  been  granted 
on  electric  meters  alone.  The  first  patent  granted  by  our 
government  onelectric  meters  was  No.  132,569,  dated  Oct. 
ZQ,  1872,  and  issued  to  S.  Gardiner,  Jr.,  of  New  York 
city. 

No  further  patents  were  issued  until  the  year  1878,  when 
one  was  granted  to  VV.  E.  Sawyer  of  New  ^'ork  City.  The 
same  month,  Nov.  26,   a  patent   was  issued   to  Jim   liil- 
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lings  Fuller  of  Brooklyn,  N.  Y.,  on  what  was  perhaps 
the  first  alteinating  meter  invented. 

The  patents  granted  to  Sawyer  and  Fuller  were  the  only 
ones  issued  in  187S.  One  patent  was  granted  in  1S79; 
three  in  iSSo;  seven  in  iSSt;  seven  in  1SS2;  eight  in  1SS3'; 
nine  in  1S84;  five  in  1SS5;  twelve  in  iSSO;  thirteen  iri 
1887;  twenty-two  in  1SS8;  thirty-six  in  18S9.  and  about 
sixty  during  the  year  1890  and  up  to  the  present  time.  A 
careful  examination  of  the  185  patents  issued  reveals  many 
ingenious  devices  for  the  measurement  of  the  electric  cur- 
rent, but  in  most  cases  the  expense  of  manufacture,  the 
likelihood  to  derangement  and  the  cost  of  operation,  kept 
these  meters  out  of  the  race,  from   a  practical   standpoint. 

The  patent  office  reports  show  numerous  devices  for  se- 
curing the  record  of  the  ammeter  needle  on  a  moving  strip 
of  paper  by  the  use  of  a  syphon  pen  or  pencil.  In  all  such 
cases,  however,  the  element  of  friction  is  so  apparent  as  to 
make  their  use  prohibitive. 

The  patent  granted  to  W.  C.  Patterson,  No  333,770, 
issued  January  5,  1886,  and  another  to  myself,  No. 
406.67S,  dated  July  9,  1SS9,  are  the  only  ones  which 
cover  the  use  of  paper  which  is  sensitive  to  light  in  com- 
bination with  electrical  measuring  devices. 


Considerations   Which    Should     Govern 

the  Selection  of  a  Rapid  Transit 

System.' 

By  Frank  J.  Sprague. 

It  has  beenbnt  a  short  time  since  the  legislature  of  New 
York,  in  response  to  public  demands  as  voiced  by  the  press, 
in  petitions,  and  through  the  personal  efforts  of  the  repre- 
sentatives of  this  city,  enacted  a  rapid  transit  law  to  create 
a  board  of  commissioners  with  large  powers  for  the  pur- 
pose of  determining  rapid  transit  routes  for  this  city. 

There  are  two  classes  of  people  who  are  concerned  in 
the^  commissioners'  final  decision,  the  public  and  the  cap- 
italists. In  order  to  satisfy,  as  far  as  possible,  ihe  demands 
of  both,  some  of  which  are  common,  it  is  well  to  examine 
them  separately. 

To  accommodate  the  public  it  is  necessary  to: 
First.     Supply  demands  by  following  as  nearly  as  possi- 
ble the  most  important  existing  arteries  of  travel.     An  ex- 
press train  on  the  banks  of  the  Hudson  would  be  of   little 
use  to  Broadway. 

Second.  Provide  for  those  future  lines  of  traffic  which, 
other  things  being  equal,  will  most  naturally  be  formed. 

Third.  Make  the  most  numerous  and  convenient  con- 
nections for  existing  and  projected  local  and  suburban 
transit  lines  in  directions  other  than  those  followed  by  the 
main  system. 

Fourth.  Interfere  least  with  changes  in  present  build- 
ings, or  the  erection  of  future  ones  In  no  city  in  the 
world  is  this  change  more  pronounced  or  continuous. 

Fifth.  Cause  the  least  disturbance  to,  or  weakness  of, 
foundations,  present  or  future,  and  unnecessary  displace- 
ment of  service  pipes,  whether  steam,  gas^  electric,  air  or 
sewer. 

Sixth.  Avoid  disfigurement  of  streets  and  unnecessary 
appropriation  of  them. 

.Seventh.  Indict  the  least  damage  to  property,  either 
during  construction  or  afterward  in  operition. 

Eighth.  Provide  the  highest  express  and  way  speeds, 
each  on  independent  tracks. 

Ninth.  Attain  this  last  with  the  least  liability  of  derail- 
ment or  other  accident. 

Tenth.  Provide  the  easiest  access  to  stations,  taking  of 
all  trains  from  one  station,  transfer  from  way  to  express 
trains  and  vice  versa,  from  up  to  down  trains,  or  to  cross 
town  trains  or  other  intersecting  lines. 

Eleventh.     Finally,  it  must  be  built  as  (juickly  as  possi- 
ble, and  should  possess  great  llexiblHty. 
To  attract  capital  the  system 

First.  Should  afford  a  reasonable  and  certain  return  on 
the  money  invested  in  the  near,  and  a  greater  return  in  the 
remote,  future.  To  do  this  the  road  must  attract  pas- 
sengers, which  it  will  do  by  following  the  main  arteries 
of  travel,  and  by  affording  increased  speed,  with  increased 
comfort   and  safely. 

Second.     Must   be  built   economically,   and  as  cheaply 

as  possible  consistent  with  sound  plans  lor  future  growth. 

Third.     The  cost  should   be  calculable  with  reasonable 

accuracy.     This  cost  is  comprised  in  a  number  of  elements 

as  follows: 

Prcparaiion  of  way,  such  as  tearing  down  buildings, 
fJiESinff  up  streets,  moving  pipe  systems,  altering  sewers, 
sinking  of  shafts,  etc. 

.l<  ftial  roiis/i Kcdoii,  such  as  building  of  viaducts,  erect-' 
ing  superstructures,  driving  tunnels,  laying  road-beds. 

Temporary  ,fauia^e  lo  and  blocking  of  public  and  private 
business  and  travel  during  construction. 

Permaticiil  damage  /"  f'l-o/'er/v,  whether  caused  by  prox- 
imity of  road,  noise,  dirt  or  vibration,  weakening  ol  found- 
ations or  interference  with  future  buildings. 

Jiuilifing  spacr  taken  up.  either  by  the  roadway,  moving 
trains  or  ncicessary  clearance  above  them. 

I-'.i]uipment  0/ roliing  stock,  less  with  steam,  greater  with 
electricity. 

Fourth.  Should  be  such  a  construction  as  to  make  ad- 
ditional tracks  possible,  if  future  demands  should  warrant 
it,  whether  such  tracks  be  parallel  to  or  intersect  with  the 
main  system. 

Fifth.  The  process  of  construction  should  be  hampered 
as  little  as  possible  by  injunctions  or  legal  complications  of 
any  kind. 

Sixth,     The  place  of  construction  should  be  such  as  can 

be  most  readily  begun,  most  rapidly  carried  forward,  and 

most  quickly  enable  the  rcid  to  become  a  dividend   earner. 

Seventh.     The  franchise  granted  should   be  secure  from 

unjust  restriction  and  future  interference. 

Eighth.  The  raising  of  capital  should  not  be  made  diffi- 
cult by  the  granting  of  privileges  for  extension  to  existing 
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corporations  of  such  character  as  to  make  their  competition 
in  the  same  field.  An  extension  of  the  "elevated"  up  the 
boulevard  would  have  its  influence  on  any  other  system 
proposed  for  the  same  route. 

If  there  were  no  other  way,  nor  any  better  one,  to  ob- 
tain rapid  transit  in  this  city  than  by  the  system  set  forth 
by  the  Manhattan  company,  I  should  say  by  all  means  let 
the  system  be  thus  extended,  but  every  one  within  reach  of 
my  voice  knows  that  other  methods  of  construction  can  be 
adopted  which  are  free  from  a  large  number  of  the  objec- 
tions which  are  inherent  to  the  elevated  railway  system, 
and  knowing  this,  we  are  justified  in  doing  what  lies  in  our 
power  to  aid  in  the  adoption  of  such  other  methods. 

In  order  that  the  commission  may  have  the  greatest  lati- 
tude of  judgment,  the  determination  of  motor  power  should 
H 

/'*^ 

/    \ 

1  /     ^ 1 


FIG.   I.        A  PHOTOGRAPHIC  STUDY  OF  THE   ELECTRIC   ARC. 

precede  that  of  construction,  and  the  method  of  construc- 
tion that  of  route. 

Two  systems  of  motive  power  only  are  under  considera- 
tion, steam  and  electricity,  the  former  an  agent  whose  ad- 
vantages and  disadvantages  are  well  known,  the  latter  a 
newer  application  of  force,  one  in  which  the  layman  is  not 
so  well  versed,  but  one  whose  advantages  and  possibilities 
are  well  understood,  and  most  thoroughly  relied  upon,  by 
those  who  have  made  it  their  particular  study. 

The  vital  importance  of  letting  the  determination  of 
motive  power  precede  that  of  construction  and  route  will  be 
clearly  illustrated  by  noting  the  limitations  upon  construc- 
tion. There  are  five  general  plans  which  have  been  pro- 
posed. 

(a)  An  elevated  steel  structure,  similar  in  character  to 
the  Manhattan  system,  and  occupying  the  public  streets. 

(b)  The  viaduct  masonry  construction  similar  to  some 
of  the  London  sections  of  English  trunk  line  systems,  the 
viaduct  road  of  Berlin,  or  the  Broad  Street  section  of  the 
Pennsylvania  railroad  in  Philadelphia,  to  run  through  the 
middle  of  building  blocks,  and  to  span  the  streets  with 
steel  arches. 

(c)  A  shallow  tunnel  made  by  excavating  the  streets, 
removing  or  diverting  the  existing  system  of  pipe  services 
of  all  kinds,  running  the  tracks  in  one  or  two  tiers,  either 
superposed,  or  in  different  vertical  planes,  the  street  to  be 
floored  over  with  a  steel  girder  structure.  The  inclosed 
track  would  be  something  like  the  Fourth  Avenue  Harlem 
road  tunnel,  except  that  it  would  be  entirely  inclosed. 

(d)  An  iron  tubular  closed  tunnel  construction,  the  tubes 
running  at  a  depth  of  from  twenty  to  forty  feet  below  the 
surface,  and  built  something  like  the  North  River  tunnel, 
but  individualized  like  the  Suburban  and  South  London 
road  constructed  in  London  by  the  Greathead  interests,  and 
opened  for  regular  service  last  November. 

It  is  important  to  know  what  are  the  objections  raised 
against  the  use  of  electricity.  About  the  only  one  made 
public  is  that  it  has  not  yet  been  used  on  as  large  a  scale  as 
would  be  required  in  the  proposed  system.  This  reason 
seems  ultra  conservatism,  and  it  is  to  be  regretted  that  on 
a  subject  of  such  vital  importance,  there  has  not  been  a 
more  thorough  public  inquiry  made  on  this  subject. 

This  same  view  was  taken  of  the  application  of  electricity 
to  street  railway  propulsion  only  three  years  ago.  There 
was  scarcely  an  engineer,  a  street  car  builder,  a  street  rail- 
way constructor,  or  a  capitalist  who  did  not  laugh  at  the 
claims  which  were  made  for  it,  and  yet  in  this  short  time 
there  has  been  a  total  revolution  of  feeling.  There  is  not 
probably  a  street  railway  manager  in  the  United  States, 
who  does  not  thoroughly  believe  that  electricity  is  the 
present  and  coming  power  for  street  railways,  and  who,  if 
he  were  constructing  a  new  road,  or  ree(]uipping  an  old  one. 
would  not  at  once,  or  in  the  near  fuluie,  adopt  electricity  if 
he  could  get  the  necessary  rights  to  do  so;  and  it  should  be 
borne  in  mind  that  the  equipping  of  these  roads  has  meant 
J  n  very  many  cases  the  entire  rebuilding  of  the   track,    the 
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purchase  of  new  cars,  the  building  of  costly  stations,  and 
in  short  the  ■nvcstment  of  a  greater  c.ipital  than  had  al- 
rea<ly  been  invested  in  the  original  plant,  so  that  fifty  mil- 
lion dollars  is  a  small  estimate  of  the  sum  which  stands  in- 
vested to-day  in  this  one  industry  alone. 

If,  however,  the  commission  is  still  in  doubt,  then  in 
order  to  get  a  more  intimate  knowledge  of  what  electricity 
can  do  as  a  motive  power,  It  would  seem  proper, 

First.  That  a  time  be  set  apart  for  the  public  examina- 
tion of  electrical  engineers  and  contractors. 

Second.  To  require  a  private  statement  from  electrical 
engineers,  confidential  if  desired,  as  to  any  new  develop- 
ments not  publicly  known. 

7"hird.    To  visit  two  or  three  of  the  prominent  electrical 


establishments  to  see  what  has  been,  is  being,  and  what  will 
be  done,  in  general  electrical  machine  construction. 

Fourth.  To  then  state  what  duty  would  be  demanded  of 
electric  motors  and  what  guarantees  of  performance  would 
be  required  under  forfeiture. 

If  something  like  this  be  not  done,  then  I  think  it  is  safe 
to  say  that  the  rejection  of  electric  motive  power  will  be 
because  of  the  following  reasons:  Novelty,  accidents  in- 
cident to  the  early  period  of  its  developments  to  outweigh 
in  importance  its  demonstrated  advantages,  a  conclusion 
that  it  is  limited  incapacity  and  development,  and  lack  of 
information  as  to  its  past,  present  and  promised  future. 

The  motor  equipment  on,  for  example,  the  present  Lon- 
don road  is  composed  of  one  hundred  horsepower  units. 
That  required  on  elevated  railroads  is  one  hundred  and 
eighty- five  horse  power.  Attach  four  motors  of  the  Lon- 
don type  to  the  same  circuit  instead  of  two,  govern  them, 
as  is  perfectly  feasible,  by  the  same  controlling  device,  and 
they  will  outwork  any  elevated  road  engine.  Increase  the 
dimensions  in  these  machines  one-third  only,  and  two  of 
them  .  ill  do  the  work  of  this  engine.  Duality  may  be 
t'^ected  to,  but  it  should  be  borne  in  mind  that  duality  of 
engines  is  absolutely  necessary  in  a  locomotive  for  success- 
ful operation.  It  is  not  essential  In  an  electric  motor 
equipment,  although  advisable  for  traction  purposes.  But 
for  that  matter,  double  the  dimensions  of  a  London  ma- 
chine and  it  alone  will  outwork  the  two  cylinders  of  the 
elevated  locomotive. 

Perhaps  one  of  the  most  telling  arguments  in  favor  of 
electrical  propulsion  is  the  fact  that  in  London  another  un- 
derground road  to  be  operated  by  electricity  is  about  to  be 
constructed  on  plans  already  approved  by  a  parliamentary 
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committee.  This  road  is  about  six  miles  long  and  con- 
nects the  West  end  with  the  city.  It  forms  approximate- 
ly a  diameter  of  the  oval  described  by  the  present  steam 
underground  railways.  A  5,000-horse  power  station  at  the 
suburban  end  of  the  line  will  supply  the  current.  The 
trains  are  to  consist  of  six  cars,  seating  about  340  persons 
and  will  weigh  with  the  electric  locomotives  120  tons.  The 
average  speed  is  to  be  fourteen  miles  an  hour  including  all 
stops,  with  a  maximum  of  about  twenty-five  miles  an  hour. 
Since  this  weight,  power  and  seating  capacity  exceed  that 
now  common  on  the  elevated  railroads  it  is  a  somewhat 
practical  answer  to  the  objections  made  on  this  point. 

There  have  been  no  demands  for  a  200-horse  power  steam 
locomotive,  but  there  is  not  a  builder  in  this  country  who, 
given  suitable  gauge  of  track  and  allowed  dimensions  of 
engine,  would  hesitate  a  moment  to  build  a  locomotive  of 
that  capacity. 

So  too.  with  electric  motors.  Given  the  incentive,  and 
before  the  first  foot  of  roadway  is  ready  on  the  proposed 
rapid  transit  system  of  New  York,  a  200-horse  power 
electric  locomotive  will  be  built  which  will,  under  forfeiture, 
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outwork  any  elevated  road  engine  for  speed, pulling  capacity, 
steadiness  of  work,  time  of  operation,  and  continuous 
mileage. 

This  statement  is  made  from  personal  knowledge,  and 
with  an  individual  willingness  to  assume  the  risk. 

What  is  the  experience  of  other  large  cities  in  this  mat- 
ter of  rapid  transit? 

In  London  the  same  interest  which  built  the  Greathead 
tunnel  has  been  granted  parliamentary  rights  for  extensions, 
ordinarily  most  bitterly  fought  against,  with  an  almost  un- 
exampled unanimity. 

I'aris  is  considering  seriously  the  question  of  a  great 
metropolitan  underground  electric  system. 

Boston  has  been  advised  after  most  careful  investigation 
that  the  only  proper  system  for  the  business  portion  of  the 
city  is  an  underground  electric  syslem. 

As  regards  New  York,  while  unnecessary  delay  is  to  be 
avoided,  it  is  certain  that  no  present  delay  is  half  so  seri- 
ous in  its  consequences  as  the  adoption  of  an  inferior  plan, 
by  reason  of  immature  consideration,  lack  of  knowledge  or 
information,  or  in  response  to  popular  clamor. 

As  I  close  this  paper  there  comes  news  of  most  reassur- 
ing character,  for  the  chairman  of  the  commission  is  re- 
ported as  stating  in  the  most  emphatic  manner  that  the 
commission  is  planning  for  future  New  York,  and  that  it 
will  under  no  consideration  even  consider  the  plans  of  the 
elevated  railroad  until  after  it  has  determined  upon  a  route 
to  satisfy  the  demands  of  that  future. 

It  is  also  stated,  presumably  on  the  same  authority,  that 
a  system  and  West  side  route  from  the  Battery  to  the  Har- 
lem river  has  been  definitely  settled,  part  underground  and 
part  viaduct,  and  the  announcement  of  this  decision  will  be 
definitely  made  next  Tuesday.  If  so,  then  it  would  seem 
that  electricity  has  now  the  victory,  and  the  particular 
method  of  construction  and  the  route  selected  will  form  the 
subject  of  discussion. 


The  proposal  has  been  made  that  Dungeon  Rock  cave, 
in  the  woods  near  Lynn,  Mass.,  be  lighted  hy  electricity. 
The  cave  is  Interesting  as  a  memorial  of  two  men  who 
spent  their,  lives  in  a  search  afier  treasures  which 
were  never  found.  When  the  belt  line  cars  stop  within  five 
minutes*  walk  of  the  entrance  to  the  cave,  the  electricity 
would  be  easily  furnished  for  the  purpose.  The  ro.id  is 
expected  to  be  ready  for  business  June_ist, 


A    Photographic   Study  of    the    Electric 
Arc.^ 

Based  upon  Experiments  made  by  J.  C.  McMynn. 

By  Edward  L.  Nichols. 

At  the  last  general  meeting  of  the  institute  Louis  B. 
Marks  read  a  paper  on  the  electric  arc.  which  dealt  with 
the  performance  of  commercial  lamps  in  the  continuous 
current  circuit.  The  present  paper  is  a  preliminary  report 
of  a  similar  line  of  work  now  being  carried  on  under  the 
writer's  direction  by  J.  C.  McMynn,  the  subject  of  the 
investigation  being  the  alternating  current  arc.  When  the 
research  in  question  is  completed,  Mr.  McMynn  v.ill  publish 
the  results  in  full;  but,   since  his  report  may  not  be  ready 
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for  several  months,  it  seemed  desirable  that  I  should  lay 
before  the  institute  at  this  meeting  certain  points  which 
have  already  been  established. 

The  alternating  current  arc  and  the  continuous  current 
arc  afford  two  entirely  distinct  fields  of  investigation.  Can- 
dle-powei,  distribution  of  hght,  quality  of  light,  tem- 
perature, efficiency,  resistance,  electromotive  force  nec- 
essary to  maintain  the  arc,  performance  of  the  carbons 
under  varying  conditions;  all  of  tfcese  are  questions  con- 
cerning which  we  have  abundance  of  expeiimental  data, 
so  far  as  the  continuous  current  arc  is  concerned.  In 
thecase  of  the  alternating  arc,  however,  these  and 
many  other  points  are  still  to  be  determined. 
The  arc  lamp  fed  by  alternating  currents  invariably 
hums  and  sings.  The  note,  which  is  not  to  be  mistaken 
for  the  hissing  which  we  hear  from  continuous  current 
lamps  that  are  burning  under  improper  conditions,  pos- 
sesses a  definite  pitch,  determined  by  the  rate  of  alterna- 
tion of  the  dynamo.  That  the  note  is  not  due  to  the 
mechanism  of  the  lamp  itself  is  readily  shown.  The  Jab- 
lochkoff  candle,  which  is  devoid  of  all  mechanism,  sings  as 
merrily  as  the  lamp  with  solenoid  regulator;  any  form  of 
hand  lamp  will  do  the  same.  I  do  not  remember  having 
seen  any  definite  statement  concerning  the  source  of  this 
humming  noise,  nor  any  satisfactory  discussion  of  the 
question.  My  attention  was  first  brought  to  the  very  obvi- 
ous explanation  of  the  phenomenon  by  the  study  of  certain 
curves  of  electromotive  force,  obtained  by  Messrs.  Arch- 
bold  and  Teeple,  in  the  course  of  an  investigation  of  the 
alternating  discharge  between  a  ball  and  point.-  These 
curves  have  recently  been  published.  I  reproduce  one  of 
them  for  the  purpose  of  elucidation,'"'  This  curve  was 
obtained  by  the  well-known  method  of  instantaneous  con- 
tacts. The  circuit  under  investigation  was  the  high 
tension  secondary  of  an  induction  coil,  actuated  by 
an  alternating  current  dynamo,  the  electromotive 
force  of  which  followed  the  law  of  sines  close- 
ly. In  the  circuit  were  placed  a  ball  and  point,  the  air 
space  between  them  being  such  that  the  discharge  would 
take  place  in  one  direction  only,  from  ball  to  point.  It 
was  established,  by  the  use  of  a  revolving  mirror,  that  an 
arc  existed  only  during  that  part  of  each  cycle  represented 
by  the  horizontal  portion  of  the  curve,  a — />,  Fig.  i.  Shortly 
after  this  curve  had  been  obtained,  the  curves  of  Messrs. 
Tobey  and  Walbridge,*  illustrating  the  performance  of  the 
Stanley  arc  lighting  dynamo,  appeared.  It  will  be  remem- 
bered by  those  who  heard  their  paper  read  before  the  in- 
stitute that  this  machine,  which  gave  very  nearly  the  sine 
curve  of  electromotive  force  when  working  through  non- 
inductive  resistance,  showed  curves  very  widely  removed 
from  that  form  when  arc  lamps  were  in  the  outer 
circuit. 

Fig.  2  contains  the  curve  of  the  arc-lighting  machine 
when  live  lamps  were  in  circuit.  The  relation  of  this  curve 
to  those  obtained  with  the  ball  and  point  is  evident.  Here, 
also  the  variation  of  the  curve  from  sinusiodal  form  is  to 
be  ascribed  to  the  periodic  formation  and  breaking  down 
of  the  arc,  which  liappens  twice  in  every  complete  cycle, 
instead  of  once,  as  in  the  case  of  the  "one  way"  discharge 
of  the  ball  and  point  pheoomenon. 

After  studying  these  curves  it  seemed  to  me  unquestion- 
able that  the  hummingof   the  alternating  arc  is  dwi  to  the 
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rapid  periodic  extinction  and  re-establishment  of  the  dis- 
charge, the  effect  being  similar  to  that  observed  in  singing 
llamcs.  When,  some  months  later,  opportunity  was  found 
of  viewing  the  Image  of  an  alternating  current  lamp  in 
the  revolving  mirror,  I  was  prepared  to  witness  the  extinc- 
tion of  the  arc  during  a  definite  part  of  each  alterna- 
tion.      I   do   not  know  whether  any  member  of  the    Insti- 

1.  KcatI  before  ilic   Aiiiciirnn  Institulu  of    EIcLlrical  Kngincers. 
New  York,  May  ao,  i8{)i. 

2.  Sec  Arclibold  and  Tccplc;  Thesis  in  MS.,  library  of  Cornell 
University,  1889. 

3.  See  "The  Altemnling  Electric  Arc  between  a  Hall  and  Point." 
Antep-irnti  yournal of  Scifncr,  Vol.  41,  n.  i, 

.(.     Tobcy  and  Walbridge;  TransncftoHS,  VoL  7,  p.  367. 
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tute  has  tried  this  simple  experiment.  I  have  seen  no 
description  of  it  anywhere,  although  Wiedemann  men- 
tions the  application  of  the  revolving  mirror  to  the 
study  of  the  continuous  current  arc/  and  Joubert- 
(1880)  makes  brief  mention  of  a  very  ingenious  appli  cation 
of  the  pienakistiscope  to  the  study  of  the  changes  to  which 
the  alternating  arc  is  subject,  during  each  period.  When 
such  a  mirror,  mounted  upon  a  vertical  axis,  is  set  up  at  a 
convenient  distance  from  the  lamp,  the  images  of  the  white- 
hot  tips  of  the  upper  and  lower  carbons  are  drawn  out  by 
the  revolution  of  the  mirror  into  uniform,  parallel  bands, 
extending  quite  across  the  field  of  view.  The  intervening 
narrow  strip,  much  darker,  is  the  image  of  the  arc  itself. 
This  region,  however,  is  not  uniform.  It  consists  of  alter- 
nate patches  of  purple  and  black,  which  mark  the  intervals 
during  which  the  arc  exists  and  is  extinct. 

Mr.  McMynn's  first  step  in  the  investigation  which  it  is 
my  purpose  to  discuss  in  this  paper  was  to  photograph  the 
arc  under  conditions  which  will  bring  out  this  phenomenon, 
A  camera  with  long  bellows  was  set  up  near  the  lamp,  the 
distances  from  plate  to  lens  and  from  lens  to  lamp  being 
such  as  to  give  a  somewhat  enlarged  image  of  the  arc.  In 
the  focal  plane  an  opaque  screen  was  mounted,  which  con- 
tained an  opening  just  large  enough  to  receive  the  image 
of  the  carbon  points.  The  apparatus  having  been  adjusted, 
a  sensitive  plate  was  driven  past  the  aperture  at  high 
speed.  The  photographic  image  differed  from  that  ob 
served  in  the  revolving  mirror  chiefly  in  the  relative  bright- 
ness of  the  arc  proper,  and  of  the  incandescent  carbon  of 
the  points.  To  the  eye,  the  latter  is  the  dominant  feature; 
whereas  the  actinic  image  of  the  arc  far  exceeded  in  inten- 
sity that  of  the  carbons. 

These  photographs  establish  the  intermittent  character 
of  the  alternating  arc  beyond  question.  They  also  exhibit 
in  a  new  light  many  interesting  properties  of  the  arc,  some 
of  which  are  already  well-known,  while  others  have  not 
been  noted.     Of  the  many  negatives   already  obtained,  a 
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that  of  the  camera,  the  vibratory  effect  was  much  in- 
creased. See  Fig.  7.  The  bearded  appearance  of  the  arc 
in  Figs.  9,  10  and  n  is  common  to  all  the  negatives 
taken  while  the  arc  was  in  the  strong  field.  The  spines 
are  supposed  to  be  the  paths  of  very  minute  and  highly  in- 
candescent particles,  expelled  from  the  arc  at  a  consider- 
able velocity  under  the  action  of  the  magnetic  forces.  A 
continuous  current  arc, also  in  a  strong  field,  the  conditions 
being  as  nearly  as  possible  those  under  which  Figs.  9,  10 
and  II  were  taken,  gave  a  negative  of  which  Fig.  12  is  a 
very  imperfect  representation.  The  arc  was  flaming,  and 
it  will  be  seen  that  while  the  path  of  the  arc  itself  is  an  un- 
broken, straight  trace,  the  flames,  which  show  themselves 
to  the  right  and  left  hands,  are  irregularly  intermittent. 
The  negative  shows,  moreover,  that  the  flame  to  the  right 
hand,  in  the  figure,  is  finely  striated,  reminding  one  of  the 
image  of  a  hissing,  sensitive  gas  flame,  as  the  latter  ap- 
pears in  the  revolving  mirror.  This  vibration,  which  must 
represent  a  pitch  of  several  thousand  vibrations  per  sec- 
ond, is  in  all  probability  the  cause  of  the  hissing  of  the 
arc. 

In  this  brief  discussion  I  have  left  untouched  many 
points  which  will  suggest  themselves  to  those  who  study 
Mr.  McMynn's  photographs.  The  interpretation  of  many 
of  the  features  of  these  plates  is  at  present  rather  obscure, 
but  it  is  hoped  that  experiments  now  in  progress  will  add 
something  to  our  present  knowledge  of  the  phenomena 
connected  with  the  alternating  electric  arc. 


The  Properties  of  Aluminum. 

By  CiiAs.  M.  Hall. 

It  has  been  stated  by  Prof.  F.  E.  Crocker  in  an  article 
on  the  "Properties  and  Production  of  Aluminum"  that 
ninety-nine  persons  out  of  every  hundred  have  entirely 
wrong  ideas  regarding  that  metal.     This  statement  I  am 
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unique.  "Aluminum  bronze,"  he  says,  "is  remarkably 
free  from  tarnishing."  "Therefore,  freedom  from  oxida- 
tion is  another  property  that  is  wrongly  attributed  to  alum- 
inum itself."  It  is  true,  aluminum  bronze  is  the  best  of 
the  copper  alloys  for  resisting  oxidizing  influences,  but  for 
the  vast  majority  of  uses  to  which  metals  are  put,  it  cannot 
compare  with  pure  aluminum  in  this  respect.  Aluminum 
here  ranks  with  silver,  and  next  to  gold  and  platinum.  The 
fallacy  of  Prof.  Crocker's  reasoning  will  be  apparent  to 
anyone  who  possesses  an  aluminum  opera  glass,  or  who  is 
acquainted  with  the  fact  that  next  to  gold  aluminum  is  the 
metal  most  preferred  by  dentists  for  dental  plates,  etc.,  or 
that  for  sign  painting  and  decorative  purposes,  aluminum 
leaf  has  the  preference  over  silver  leaf,  because  aluminum 
remains  bright  and  silver  blackens.  What  are  the  facts  in 
regard  to  the  corrodibillty  of  aluminum  ?  In  the  first  place 
it  is  not  true  generally  that  "it  is  equally  attacked  by  acid," 
Of  the  common  reagents  it  is  dissolved  only  by  hydro- 
chloric acid,  and  by  the  alkaline  hydrates  or  caustic  alka- 
lies. Sulphuric  and  nitric  acid  act  upon  it  with  extreme 
slowness,  not  dissolving  it  appreciably  after  several  days' 
exposure  to  their  action.  But  for  all  ordinary  uses  it  is  no 
more  against  aluminum  than  against  gold  that  it  is  dis- 
solved by  aqua  regia  or  selenious  acid.  These  strong  chemi- 
cal reagents,  the  acids  and  caustic  alkalies,  are  practically 
unknown  outside  the  laboratory  and  chemical  manufactory. 
Because  of  their  strong  affinities,  they  cannot  exist  in  our 
Common  surroundings  of  air,  water,  food,  etc. 

The  action  of  the  weaker  organic  acid,  saline  solutions, 
etc.,  upon  aluminum  is  much  less  than  any  other  metals 
except  the  noble  metals.  Alkaline  carbonates  do  not  dis- 
solve aluminum,  nor  does  soap,  as  Prof.  Crocker  states. 
Air,  wet  or  dry,  has  absolutely  no  action  on  aluminum, 
nor  has  water.  If  it  is  true,  as  stated  by  Prof.  Crocker, 
that  "subjected  to  ordinary  moist  air,  aluminum  tarnishes 
and  oxidizes  rapidly,"  I  am  unable  to  see  the  pertinence 
of  his  further  remark  that  "it  is  not  affected  by  sulphur  or 
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few  characteristic  forms  are  given  in  the  accompanying 
plates. 

Figs.  3.  4,  5  and  6  show  the  results  obtained  with  plates 
moving  in  a  horizontal  direction,  at  right  angles  with  the 
axis  of  the  carbons  of  the  lamp.  Fig.  3  is  an  enlargement 
of  one  of  the  first  negatives  taken.  The  speed  of  the  plale 
was  moderate,  the  size  of  the  image  smaller  than  the  arc 
itself.  The  plate  contains  but  little  detail.  The  carbons 
do  not  appear  at  all  in  the  photograph,  which  shows  little 
besides  the  periodic  interruption  of  the  arc.  In  later  nega- 
tives the  size  of  the  image  was  greatly  increased  and  the 
plate  was  driven  much  more  rapidly  through  the  field.  In 
many  instances  ttvo  or  more  successive  exposures 
were  made  upon  the  same  negative.  Inspection  of  Ftgs.  4, 
5  and  (}  shows  that  the  greatest  intensity  resides  neither  in 
the  arc  itself  nor  on  the  incandescent  carbons,  but  in  a 
narrow  region  just  at  the  end  of  the  arc.  In  this  reg- 
ion, which,  doubtless,  is  that  where  the  so-ciilled  "contact 
resistance"  of  the  arc  occurs,  the  illumination  is  sometimes 
intermittent  as  in  Fig.  4;  sometimes  nearly  uniform,  as  in 
Figs  5  and  6.  The  relative  width  of  the  intervals  of  dark- 
ness and  of  light  is  also  seen  to  vary  greatly  under  condi- 
tions not  yet  determined.  Fig.  6  represents  the  highest 
nite  of  speed  given  to  the  plate  in  any  of  these  exposures. 
The  image  of  a  single  alternation  was  in  this  case  extended 
almost  across  the  plate.  No  new  features  were  brought  to 
light,  however,  by  this  process  of  magnilication. 

Figs.  7,  3,  9,  10.  and  11  were  obtained  by  driving 
ths  plate  vertically  through  the  field,  parallel  to  the  car- 
bons. An  unlooked-for  feature  of  all  these  plates  was  the 
oscillation  «f  the  arc  from  right  to  left  in  synchronism 
with  the  alternation  period.  Mr.  McMynn  suspected  this 
vibration  to  be  due  to  the  action  of  the  earth's  magnetic 
field'.  He  was  able  to  verify  his  view  by  comparing 
photographs  made  with  the  camera  placed  with  its  optical 
axis  in  the  meridian  with  others  in  which  the  arc  was 
viewed  from  the  east  or  west.  The  disturbance  was  most 
marked  in  the  former  position,  and  disappeared  almost  en- 
tirely from  negatives  taken  in  the  latter.  This  point  is  well 
illustrated  by  Fig.  8,  a  and  /<  which  shows  the  image 
obtained  from  the  north  and  from  the  east.  The  lamp  in 
this  case  was  supplied  with  cylindrical  carbons.  All  the 
other  photographs  represent  the  arc  between  flat  carbons. 
In  a  strong  field,  produced  by  placing  the  arc  nearly  be  ■ 
tween  the  poles  of  a  horsc-shoc  magnet,  the  lines  of  force 
being  perpendicular  to  the  axis  of  the  lamp  and  parallel  to 
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the  more  inclined  to  believe  since  reading  Prof.  Crocker's 
own  article.  His  statements  regarding  the  properties  of 
aluminum  are  so  wide  of  the  mark  and  so  misleadiog  that 
they  ought  to  be  corrected.  My  reasons  for  undertaking 
to  do  this  are  that  I  have  given  a  large  part  of  the  last  five 
years  to  this  subject;  am  largely  interested  in  the  produc- 
tion and  sale  of  aluminum,  and  am  familiar  with  its  prop- 
erties as  shown  by  the  experience  of  the  past  thirty  years 
and  by  what  is  being  done  with  it  at  present. 

The  main  idea  of  Prof.  Crocker's  article  seems  to  be  that 
most  of  the  supposed  good  qualities  of  aluminum  really 
belong  to  its  alloys,  and  are  wrongly  attributed  to  the  pure 
metal.  This  may  be  true  to  a  certain  extent,  in  regard  to 
the  mechanical  cjualitics  of  aluminum;  but  it  shows  a 
lamentable  lack  of  information  to  say  the  same  of  its  chem- 
ical qualities.  Aluminum  bronze,  of  the  best  grade,  pos- 
sesses lou.ooo  pounds  teusile  strength  per  square  inch, 
and  correspondingly  high  elasticity.  The  saying  that 
aluminum  is  as  strong  as  steel  may  have  arisen  from  con- 
founding the  strength  of  aluminum  bronze  with  that  of 
pure  aluminum,  or  it  might  equally  have  arisen  from  the 
fact  that  a  comparison  of  specimens  and  equal  weights 
shows  aluminum  to  be  as  strong  as  good  specimens  of  steel; 
thus  the  tensile  strength  of  aluminum,  26,000  pounds,  mul 
tiplied  by  three,  for  difference  in  specific  gravity,  gives  7S,- 
oo<j  pounds,  whereas  the  best  structural  steel  ranges  from 
60,000  to  70,000  pounds  per  square  inch. 

.A-gain,  Prof.  Crocker  says  that  aluminum  has  only  one- 
third  the  strength  of  wrought  iron.  lie  must  show  a  re- 
markable specimen  of  wrought  iron  with  a  tenacity  of  three 
times  26,000  pounds  per  square  inch  to  prove  this  asser- 
tion. The  best  ^lualily  of  wrought  iron  runs  from  48,000  to 
50,000  pounds  per  square  inch  tenacity;  so  that  aluminum 
has  over  one  half  the  strength  of  wrought  iron,  section  for 
section,  and,  weight  for  weight,  is  considerably  stronger 
than  wrought  iron. 

I  am  not  trying  to  prove  that  aluminum  is  a  suitable 
material  for  structural  purposes,  where  strength  is  the  main 
object.  It  is  not,  and  neither  is  any  other  metal  aside 
from  iron  and  steel.  But  aluminum  does  compare  well  in 
strength  with  other  metals,  and  for  purposes  where  light- 
ness, combined  with  moderate  strength,  is  desired,  not  only 
will  it  become  useful,  but  it  is  being  largely  used  to-day. 

It  is  doubtful  if  anyone  has  been  seriously  misled  by  any 
confusion  between  the  strength  of  aluminum  and  that'of 
aluminum  bronze,  or  if  any  well  informed  person  has  pro- 
posed to  displace  Iron  and  steel  for  structural  purposes 
with  aluminum. 

The  most  serious  objections  which  Prof.  Crocker  urges 
against  aluminum  are  on  the  score  of  its  chemical  proper- 
ties, and   here  his   information  and  reasoning  are   really 


sulphureted  hydrogen,  which  is  a  great  advantage."  For 
a  metal  that  is  oxidized  rapidly  by  moist  air,  there  would 
be  small  use  in  resistance  to  sulphur  or  sulphur  gases. 
Prof.  Crocker  states  that  "the  ease  of  oxidizing"  aluminum 
is  "about  equal  to  other  metals,  such  as  tin,  zinc  and  iron." 
The  absurdity  of  this  statement  would  be  almost  evident 
to  one  who  had  ever  seen  an  article  made  of  aluminum. 
Think  of  Iron  or  tin  dental  plates,  or  of  zinc  leaf  or  sheet 
iron  used  for  decorative  purposes  as  aluminum  sheet,  foil, 
and  leaf  are  employed.  Prof.  Crocker  constantly  asserts 
that  "aluminum  really  has  excellent  qualities."  I  am  un- 
able to  see  what  they  are  on  his  authority. 

One  of  my  associates  became  interested  in  aluminum 
financially  largely  because  of  an  aluminum  field  glass 
which  he  has  possessed  for  twenty  years.  lie  has  carried 
it  all  over  the  world.  It  has  been  wet  with  sea  water  and 
has  been  almost  constantly  exposed  to  "ordinary  moist 
air"  for  twenty  years  and  it  has  never  been  cleaned  or  pol- 
ished further  than  wiping  It  with  a  handkerchief,  and  to- 
day it  retains  its  polish  and  luster  as  perfectly  as  when 
new.  The  fact  is  that  for  lesistance  to  all  ordinary  cor- 
roding and  oxidizing  influences  aluminum  stands  next  to 
gold  and  platinum  and  ranks  equal  with  silver,  and  the  dif- 
ference between  it  and  the  latter  metal,  aside  from  differ- 
ence in  color  (aluminum  being  of  a  bluish  tint,  which 
makes  silver  look  yellow  by  comparison)  is  just  this;  For 
objects  that  rctjuire  much  handling  aluminum  has  the  disad- 
vantage of  losing  a  portion  of  its  polish,  probably  from 
coming  in  contact  with  perspiration;  but  where  it  is  to  be 
exposed  to  the  air  of  a  house  or  the  weather,  without  much 
handling,  there  is  no  metal  which  will  retain  its  luster  and 
polish  better.  Silver  Is  blackened  by  exposure  to  the  air, 
where  aluminum  is  unaffected,  while  where  aluminum  is 
dulled  and  requires  polishing,  silver  requires  the  same. 

The  foreign  workers  In  aluminum  seem  to  have  suc- 
ceeded in  giving  a  more  permanent  polish  and  luster  to 
aluminum  under  handling  than  we  have  in  this  country,  as 
I  judge  from  some  aluminum  articles  obtained  abroad. 
Where  polish  is  unimportant,  as  for  dental  plates  and  culi- 
nary utensils,  aluminum  has  no  superior  short  of  the  noble 
metals.  As  regards  aluminum  cooking  utensils,  I  am  not 
giving  this  statement  off-hand,  but  from  actual  experiments 
extending  over  more  than  a  year.  Cooking  utensils  of 
aluminum  have  been  in  constant  use  for  the  time  stated, 
have  been  daily  subjected  to  boiling  saline  solutions,  wash- 
ing with  soap,  etc.,  and  as  a  result  they  are  prefi  rred  by 
the  users  to  utensils  of  any  other  metals,  one  re.ison 
being  that  they  always  arc  clean  and  white,  while  the  nickel 
rivets  used  for  fastening  the  hamiie  to  some  of  them  be- 
came perfectly  black.  The  same  qualities  of  aluminum 
arc  shown  by  the  fact   that  aluminum   vessels   have   been 
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used  for  a  considerable  time  for  the  manufacture  of  jellies, 
where  freedom  from  discoloration  is  important,  and  besides 
are  now  being  extensively  used  by  one  of  the  large  canning 
concerns  in  Pittsburg,  whose  name  and  products  are 
widely  known. 

The  perfect  antiseptic  qualities  of  aluminum  should  also 
be  noticed,  which  render  it  the  best  metal  for  culinary  uses 
on  this  account,  and  also  recommend  it  for  surgical  instru- 
ments, for  which  it  is  largely  used  at  present. 

So  far  as  the  working  qualities  of  aluminum  go,  it  is 
well  known  to  be  one  of  the  most  ductile  and  malleable  of 
all  metals,  and  therefore  is  very  easily  rolled  into  sheets  pr 
drawn  into  tubes  or  very  finest  wire.  Naturally  possessing 
such  a  high  grade  of  ductility,  the  metal  is  of  a  tough  na- 
ture, such  as  would  not  admit  of  easy  working  qualities  in 
the  lathe  or  in  the  planer;  but  this  toughness  or  clinging 
tendency  of  its  fibers  can  be  readily  overcome,  and  the 
metal  very  easily  machined  by  simply  alloying  with  3  or  4 
per  cent,  of  metallic  copper,  which  shortens  the  grain,  but 
which  does  not  interfere  or  change  the  other  qualities  or 
virtues  of  pure  aluminum. 

I  am  glad  to  see  that  Prof.  Crocker  truthfully  gives 
aluminum  credit  for  electrical  conductivity,  comparing 
equal  weights,  twice  that  of  copper.  This  may  be  of  great 
importance  at  no  distant  day,  because,  comparing  equal 
weights,  aluminum  has  about  twelve  times  the  conductivity 
of  iron,  and  while  it  may  not  soon  compete  with  copper  for 
insulaled  wire,  it  is  quite  likely  to  compete  with  iron  for 
telegraph  wire,  especially  when  its  perfect  durability  on 
exposure  to  the  weather  is  considered  and  as  hard  drawn 
aluminum  wire  can  readily  be  made  having  a  tensile 
strength  of  at  least  60,000  pounds  per  square  inch.  There 
is  one  of  the  electrical  properties  of  aluminum  of  which  no 
mention  is  made  by  Prof.  Crocker,  but  which  is  interest- 
ing, although  it  has  not  been  much  investigated  nor  turned 
to  any  practical  use.  This  is  its  resistance  to  the  destruc- 
tive effects  of  the  electric  spark.  Aluminum  is  superior  in 
this  respect  to  all  other  metals,  and  for  this  reason  is  em- 
ployed by  Prof.  Crocker  and  others  for  electrodes  in 
vacuum  discharge  tubes  when  electrodes  of  other  metals 
are  quickly  torn  to  pieces.  The  question  suggests  itself  as 
to  its  use  for  commutators  and  other  electrical  purposes, 
where  such  a  quality  is  most  important. 

In  the  last  of  his  article,  Prof.  Crocker  makes  the  strange 
statement  that  "the  purity  of  aluminum  does  a  great  deal 
toward  improving  its  quality,"  which  indicates  possibly 
that  the  aluminum  upon  which  his  article  is  founded  is  not 
aluminum  at  all,  but  that  metal  plus  a  considerable  amount 
of  iron,  silicon,  sodium  or  zinc.  His  remarks  would  be 
very  pertinent  in  regard  to  such  a  compound.  In  this 
connection,  it  may  be  stated  that  it  was  never  easier  to 
obtain  aluminum  of  the  purest  quality  than  at  present, 
since  the  electrical  process  has  been  fully  perfected. 

The  conclusion  of  Prof.  Crocker  is  that  aluminum  "is 
not  a  promising  material  for  practical  use."  My  belief  is 
just  the  contrary,  and  it  is  founded  upon  a  careful  study 
of  the  metal  and  upon  the  -practical  tests  made  of  its 
properties  extending  over  several  years,  and  made  with 
large  quantities  of  metal.  There  is  no  more  promising 
material  for  investigation  for  practical  use;  and  it  has  been 
proved  that  for  a  multitude  of  uses  the  same  results  in 
utility,  beauty  and  duiability  can  be  obtained  from  alumi- 
num, at  a  less  cost,  than  from  any  other  metal  whatever. 

In  a  paner  on  aluminum  read  last  winter  before  the 
Boston  Society  of  Arts  Alfred  E.  Hunt,  in  order  to  give  a 
new  turn  to  a  discussion  that  had  fallen  into  a  rut,  ven- 
tured the  statement  that  aluminum  had  been  overrated,  as 
it  has  by  some  of  the  unscientific  papers.  Eat  now  every 
one  writing  about  the  metal  has  taken  the  cue  until  alumi- 
num has  no  good  qualities  left  whatever,  but  is  a  weak, 
easily  corrodible  metal,  like  zinc  or  tin,  and  really  "takes 
up  more  space  than  it  is  worth,"  and  has  falsely  appro- 
priated the  good  qualities  of  its  alloys.  Aluminum  has 
been  overrated.  There  has  been  a  kind  of  "glamor" 
associated  with  it,  due  to  two  facts,  the  first  being  that  it 
is  really  useful,  durable  and  beautiful,  combined  with  the 
other  fact,  which  has  little  to  do  with  its  commercial  im- 
portance, that  its  ores  are  more  abundant  than  of  any  other 
metal  and  constitute  a  large  portion  of  the  earth's  crust. 

The  world  has  been  centuries  in  learning  to  use  other 
metals;  in  learning  to  roll,  draw,  temper  and  polish  them. 
Aluminum  is  new,  but  we  are  learning  how  to  deal  with  it, 
how  to  secure  the  qualities  of  strength,  hardness,  ductility, 
luster,  etc.,  where  required,  much  more  rapidly  than  has 
occurred  in  the  history  of  the  other  metals. 


Toronto  Street  Railways  to  be  Operated 
by  the  City. 

The  city  officials  of  Toronto,  Ont.,  have 
assumed  control  of  the  street  railways  of  that 
city,  paying  the  company  $1,453,788  for  the 
property.  The  transfer  was  made  under  a  clause 
in  the  company's  franchise  which  provided  that 
the  city  might  assume  ownership  at  the  end  of 
twenty  years  upon  payment  of  a  fair  valuation 
decreed  by  arbitrators.  The  city  acted  upon 
this  reversion  clause,  arbitrators  were  appointed, 
and  the  sum  mentioned  above  agreed  upon. 
The  company  fought  the  case  at  every  step  and 
employed  the  best  legal  talent  obtainable  in  its 
efforts  to  hold  the  franchise.  The  courts 
have  finally  decreed  against  it,  the  money  has 
been  paid,  and  the  city  is  now  the  sole  owner  of 
the  entire  street  car  system,  operating  it  or 
leasing  it  in  the  future  at  its  own  option. 

Commenting  on  this,  the  Chicago  Herald 
says;  "This  Is  a  grave  experiment.  It  is 
state  socialism  on  a-  plane  that  will  be 
watched  from  every  point  of  the  northern  half 
of  the  continent.    "It  may  be  urged  that  there  is 


no  more  of  state  socialism  in  operating  surface 
roads  than  in  managing  water  plants  or  gas 
works.  In  principle  there  is  not.  But  the  ques- 
tion of  expediency  has  to  betaken  into  account 
in  each  proposed  case  of  projected  socialism. 
Suppose  that  the  present  city  administration 
operated  the  cable  roads  of  Chicago.  PoUtical 
infiuence,never  more  paramount  than  now,would 
directly  affect  their  management.  Heads  of  di- 
visions, superintendents  and  their  assistants,  ex- 
pert mechanics,  experienced  accountants,  all 
would  have  to  go, and  the  ward  workers  who  were 
ac-tive  in  getting  up  delegations,  officers  of  ward 
republican  clubs,  men  connected  with  various 
creed  or  national  societies,and  the  personal  fol- 
lowing of  politicians  of  every  shade  and  degree, 
would  be  put  into  the  vacant  places.  We  have 
accidents  enough  now  in  the  tunnel  and  else- 
where." 


Chicago  Elevated  Railway. 

Press-dispatches  announcing  that  electricity 
is  to  be  used  as  the  motive  power  for  the  new 
rapid  transit  system  in  New  York  city  were 
read  with  much  interest  by  the  officers  of  the 
Chicago  &  South  Side  Rapid  Transit  Railroad 
company,  as  a  portion,  at  least,  of  the  New 
York  system  is  to  be  elevated.  The  Chicago 
elevated  line  is  to  be  in  operation  in  the  fall 
as  -  far  south  as  Thirty-ninth  street,  and  the 
engineers  have  naturally  devoted  much  atten- 
tion to  the  subject  of  motive  power.  In  speak- 
ing on  this  subject  to  a  representative  of  the 
Western  Electrician,  Chief  Engineer  Sloan 
said:  "We  shall  use  locomotives  at  first,  but 
they  will  be  more  powerful  than  those  now 
used  on  the  New  York  elevated  roads.  I  have 
no  doubt  that  electricians  will  some  day  be  able 
to  solve  the  problem  of  electric  traction  for 
heavy  trains  on  elevated  structures,  but  they 
have  not  done  so  yet.  When  they  do,  we  will 
be  glad  to  give  electric  motors  a  trial.  But  we 
cannot  afford  to  do  the  experimenting;  the 
electrical  people  must  do  that  themselves.  I 
should  think,  however,  that  by  the  time  the 
World's  Fair  opened,  the  desired  result  would 
be  accomplished." 

Mr.  Sloan  said  that  he  had  not  heard  of  the 
Bergman  electric  locomotive  alluded  to  in  the 
dispatches,  and  added  that  he  had  sent  to  New 
York  for  information. 


Addition  to  the  Chicago  Edison  Station. 

The  rapid  growth  of  the  business  of  the  Chi- 
cago Edison  company  has  made  numerous  ad- 
ditions to  its  plant  necessary.  The  new  South 
Side  station  has  only  been  in  operation  a  month 
or  two,  and  now  arrangements  are  making  for  a 
large  addition  to  the  Adams  street  station. 
The  new  rhachinery  will  consist  of  four  Arm- 
ington  &  Sims  engines  of  400  horse  power 
each,  three  Heine  boilers,  each  of  375  horse 
power  capacity,  and  eight  No.  60  dynamos. 
This  will  make  the  total  capacity  of  the  steam 
plant  at  this  station  3,6co  horse  power. 


The  Chicago  Electric  Club. 

The  meeting  of  the  Chicago  Electric  club 
held  on  Monday  evening.  May  25,  was  one  of  the 
most  interesting  of  the  season.  Prof.  H.  S. 
Carhart  of  the  University  of  Michigan  read  the 
paper  of  the  evening,  which  was  entitled 
"Armature  Reaction  in  Constant  Current  Dyna- 
mos." Before  the  assembling  of  the  club  members 
Prof.  Carhart  was  entertained  at  dinner  by  the 
board  of  managers.  The  paper  was  read  imme- 
diately afterward.  Following  the  literary  enter- 
tainment was  a  discussion  of  club  business. 
Chairman  W.  B.  Pearson,  of  the  committee  ap- 
pointed to  organize  the  independent  restaurant 
service,  reported  that  the  arrangements  under- 
taken by  his  committee  had  been  practically 
completed,  and  that,  commencing  May  26,  a 
business  lunch  would  be  served  from  t2  to 
2  and  dishes  could  be  ordered  at  any  time 
during  the  day  or  evening  up  to  11  w  m.  The 
announcement  of  the  inauguration  of  the  restau- 
rant service  was  received  by  the  club  with  hearty 
applause,  and  a  number  of  complimentary  allu- 
sions were  made  to  Chairman  Pearson's  energetic 
efforts. 


CORRESPONDENCE. 


New  York  Notes. 

New  York,  May  23. — Next  Tuesday  the  Rapid  Tran- 
sit Commission  will  make  public  its  solution  of  the  transit 
problem.  The  people  are  ready  to  hear  that  electricity  has 
been  found  practicable  as  a  motive  power.  It  is  reported 
that  Chairman  William  Steinway  to-day  made  the  state- 
ment that  a  four-track  system  operated  by  electricity  to  be 
constructed  underground  in  certain  districts,  and  elevated  in 
others  where  it  is  practicable.would  be  recommended.  Forty 
miles  an  hour  is  the  speed  aimed  at,  and  the  four  tracks 
will  admit  of  express  and  way  trains.  The  public  will 
have  an  opportunity  to  discuss  and  criticise  the  project  be- 
fore it  may  be  finally  adopted  and  submitted  to  the  Board 
of  Aldermen  and  the  property  owners  along  the  proposed 
route. 

It  is  Mr.  Steinway's  judgment  that  the  proposed 
structure  can  be  built  in  eighteen  months,  at  a  total  cost 
of  perhaps  $50,000,000.  The  up-town  section,  he  thinks, 
should  be  running  in  eighteen  months. 

The  term  of  the  Board  of  Electrical  Control  has  been 
extended  one  year  from  next  fall  by  an  act  of  the  legisla- 
ture. 

It  is  interesting  to  note  the  lightning  work  of  the 
transatlantic  cable  service.  Last  Wednesday  a  prominent 
gentleman  said:  "To-day  at  9:15  a.  m.  I  sent  my  mes- 
senger with  a  telegram  for  Paris  to  the  ofiice  of  the  cable 
company.  At  11:37  A.  m.  the  answer  to  same  reached  this 
city,  and  came  into  my  hands  about  ten  minutes  later, 
which  I  consider  a  marvelous  feat  indeed  " 

The  vacancy  in  the  Board  of  Electrical  Control  caused 
by  the  resignation  of  the  late  Daniel  L.  Gibbens  has  been 
filled  by  Gov.  Hill,  who  appointed  ex-Alderman  Walton 
Storm,  a  Tammany  man,  from  the  great  Twenty-first 
district. 

The  Fire  Commissioners  have  adopted  Commissioner 
Robbins'  recommendation  for  the  appropriation  of  $775 
to  be  used  in  placing  cables  in  the  subways,  and  connect- 
ing hospitals  with  the  fire  department.  W.  H.  T. 


Detroit,  Mich. 

Detroit,  Mich.,  May  23. — Wells  W.  Leggett,  presi- 
dent of  the  Brush  Electric  Light  company  of  Detroit, 
died  recently  at  his  residence  in  this  city.  He  was 
taken  sick  on  May  3d  with  malaria.  Erysipelas  set  in  toward 
the  last  of  his  sickness,  and  his  death  resulted  from  inflam- 
mation of  the  brain.  He  was  the  organizer  of,  and  a  large 
stockholder  in,  the  Brush  Electric  Light  company  of  De- 
troit, and  also  interested  in  the  original  Brush  company  of 
Cleveland. 

Mr.  Leggett  was  born  in  Ohio  in  1847.  At  fifteen  he 
entered  the  army  as  clerk  for  his  father,  who  was  colonel  of 
an  Ohio  regiment.  In  1S64  he  was  commissioned  captain 
of  volunteers  by  vVbraham  Lincoln,  and  acted  as  engineer 
officer  on  Gen.  Blair's  staff.  After  the  war,  at  the  age  of 
eighteen,  he  entered  West  Point,  from  which  academy  he 
graduated. 

The  street  railway  company  at  Grand  Rapids  have  lost 
thirty  summer  cars  by  a  fire  in  that  place. 

On  Tuesday  of  this  week  the  employes  of  the  Grand 
Rapids  Street  Railway  company  struck  for  an  advance  of 
pay.  The  company  has  refused  to  grant  it,  and  the 
strike  is  still  on.  No  violence  has  been  committed,  and 
the  strikers  seem  to  have  the  sympathy  of  the  people,  who 
are  walking.  G. 

Pittsburg,  Pa. 

PiTTSRURG,  Pa.,  May  23. — There  are  now  five  electric 
railroads  in  actual  operation  in  this  city,  the  last  one,  the 
Duquesne  Traction  road, beginning  operations  on  May  21st 
The  company  was  organized  about  a  year  and  a  half  ago 
Immediately  afterward,  twelve  ordinances  were  intro- 
duced in  the  Pittsburg  councils  to  give  the  company  fran- 
chises for  running  its  lines  over  the  most  important  streets 
of  this  city.  The  distance  covered  by  the  tracks  owned  by 
the  company  is  over  twenty-eight  miles.  Tjjie  company 
has  sixty  cars  in  operation,  and  each  one  is  equipped  with 
two  motors.  The  operation  of  this  road  affords  the  citizens 
a  third  direct  line  of  rapid  transit  from  the  business  portion 
of  the  city  to  the  East  End  and  Wilkinsburg,  a  direct  line 
of  about  seven  miles.  The  foundations  for  the  road  bed 
are  concrete  on  which  oak  cross  ties  rest  and  support  the 
steel  girder  rail.  The  space  between  the  tracks  and  for 
one  foot  outside  is  paved  with  Ligonier  block.  The  cars 
were  made  by  the  Pullman  Palace  Car  company,  and  are 
of  the  finest  finish.     The  trucks  have  eight  wheels. 

The  car  st.ition  of  the  company  is  located  on  the  corner 
of  Craig  and  Neville  streets,  where  there  are  also  the 
oflices  of  the  company,  as  well  as  the  repair  and  m.ichine 
shops.  This  building  is  a  substantial  brick  structure, 
with  slate  roof,  supported  on  iron    rafter?,  giving  a  space 
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inside  for  the  storage  of  cars  of  400x140  feet,  in  which 
there  are  no  pillars.  There  is  storage  room  for  one  hun- 
dred cars,  with  ample  examining  pits. 

The  power  house  of  the  company  is  situated  at  Ben 
Venue  station  on  the  Pennsylvania  railroad.  The  dime- 
sions  of  this  building  are  150x130  feet,  and  it  is  also  built 
of  brick.  It  is  supplied  with  twelve  dynamos  of  100  horse 
power  each.  Power  is  furnished  by  two  engines  of  600 
horse  power  each,  and  one  pair  of  300  horse  power  each, 
making  1,800  horse  power  in  all.  In  an  adjoining  room 
are  located  the  boilers,  ten  in  number,  placed  in  two  bat- 
teries, giving  ample  reserve  in  this  branch  of  the  station 
equipment.  The  switch-board  is  fully  supplied  with  all 
the  latest  controlling  and  measuring  devices. 

In  addition  to  the  usual  trolley  wire  used  in  connection 
with  this  system,  and  which  is  supported  in  a  substantial 
manner  on  iron  pipe  poles,  there  are  also  about  sixteen 
miles  of  heavily  insulated  feed  wire,  supplying  the  trolley 
wire  at  different  points.  The  overhead  line  is  subdivided 
into  seven  sections,  any  one  of  which  may  be  cut  out  with- 
out interference  with  the  rest  of  the  line.  The  cars,  like 
those  in  operation  on  the  cable  roads  in  Pittsburg,  are 
equipped  with  double  trucks,  and  ride  as  smoothly  as  those 
in  use  on  the  cable  lines,  avoiding  the  swinging  motion  of 
ordinary  cars.  The  line  was  equipped  by  the  Thomson- 
Houston  company.  E.  H.  H. 


PERSONAL. 

H.  A.  Kinney,  general  agent  for  the  Detroit  Motor 
company,  with  headquarters  at  Omaha,  was  in  Chicago  on 
Saturday  last. 

D.  B.  Dean,  traveling  representative  of  the  Electric 
Merchandise  company,  Chicago,  has  just  returned  from  a 
successful  eastern  trip. 

E.  E.  Keller,  for  the  last  four  years  Chicago  manager  of 
the. North  American  Construction  company,  has  retired  to 
take  a  position  with  the  Fort  Wayne  Elecidc  company,  and 
henceforth  will  be  found  at  its  offices,  185  Dearborn  street, 
in  charge  of  the  local  business. 

George  D.  Shepardson  has  resigned  his  position  as  in- 
structor in  physics  in  Cornell  University  in  order  to  take 
charge  of  the  department  of  electrical  engineering  in  the 
University  of  Minnesota.  Mr.  Shepardson  is  a  graduate 
both  of  Dcnison  College  and  Cornell  University,  and  has 
had  a  wide  experience  in  the  theory  and  practice  of  elec- 
trical engineering. 

C.  A.  Brown,  manager  of  the  Western  Electric  company, 
Chicago,  will  retire  from  his  position  June  ist  to  engage 
in  the  practice  of  law.  Mr.  Brown  has  formed  a  copart- 
nership with  George  P.  Barton.  The  firm  will  make  a 
specialty  of  patent  litigation.  The  offices  will  be  in 
Temple  court,  Chicago.  Mr.  Brown  has  been  prominently 
identified  with  the  electrical  interests  for  many  years.  He 
has  been  successful  as  a  business  man  and  his  experience 
has  given  him  a  knowledge  of  electrical  patents  that  will 
prove  extremely  valuable  in  his  new  field.  Mr.  Barton  has 
established  a  lucrative  practice  and  has  attained  an  excellent 
reputation  as  a  patent  lawyer.  The  firm  will  start  with 
bright  prospects  and  will  have  the  best  wishes  of  the  elec- 
trical fraternity. 


NEW  INCORPORATIONS. 

Virginia  i\:  Carolina  Heat  kS;  Light  company,  Danville, 
Va. ;  capital  stock,  $300,000. 

Hersch  &  EUerbeck  l^Iectric  company,  Salt  Lake  City, 
Utah;  capital  stock, 4^10,000;  to  deal  in  mechanical  and  elec- 
trical appliances. 

Palmer  Motor  company,  Portland,  Me.;  capital  stock, 
$1,000,000;  to  manufacture  and  deal  in  all  kinds  of  elec- 
trical appliances. 

Southern  Branch  Development  company,  Norfolk,  Va.; 
capital  stock,  $50,000;  real  estate,  building,  water,  elec 
trie  and  gas  works. 

Baar  Lithia  Development  company  of  Virginia,  Front 
Royal,  Va.;  capital  stock,  $1 57.500;  real  estate,  hotels, 
buildings,  electric  lights,  etc. 

Sunny  South  Wood  Manufacturing  company,  Ports- 
mouth, Va.;  capital  stock,  $75,000;  wood,  fuel,  wooden 
ware,  steam  and  electric  power. 

Whitney  Electrical  Instrument  company,  Saco,  Me.; 
capital  stock,  $500,000;  to  manufacture  and  deal  in  elec- 
trical apparatus  and  machinery. 

Steel  ton  company,  Steelton,  Va. ;  capital  stock, 
$1,000,000;  mining  coal  and  minerals  and  manufacturing 
electric  and  waterworks,  roads,  etc. 

Dunellen  Electric  Light  company,  Dunellen,  N.  J.; 
capital  stock, $5, 000;  the  manufacture  and  sale  of  electricity 
to  be  used  for  light,  heat  and  power. 

Batavia  Improvement  company,  Chicago,  111. ;  capital 
stock,  $500,000;  to  build,  equip  and  operate  street  railways 
to  supply  water,  light,  heat  and  power. 

Queen  City  Electric  Street  Railway  company,  Marion, 
Ind.;  capital  stock,  $150,000;  to  construct  and  operate  a 
street  railway  in  the  city  of  Marion,  Ind. 

National  Electric  Valve  company,  Cleveland,  O  ; 
capital  stock,  $'00,000;  manufacturing,  selling  and  dealing 
in  electric  vpIvcs,  pumps  and  other  devices,  etc. 

New  York  Heat,  Light  i\:  Power  company,  New  York, 
N.  Y.;  capital  stock.  $50,000:   producing   electricity    for 


heat,    light   and   power  in   cities  and  towns  in  New  York 
state. 

Underground  Electric  Traction  company,  St.  Louis, 
Mo.;  capital  stock,  $roo,ooo;  to  acquire  a  patent  for  an 
improvement  in  electric  railways  and  to  introduce  said  in- 
vention. 

Post  Engineering  company,  Portland,  Me.;  capital  stock, 
$100, 000;  to  manufacture,  deal  in  and  lease  all  kinds  of 
machines,  machinery,  electric  lighting  plants  and  ap- 
paratus. 

Conduit  Wiring  company,  New  York  City;  capital  stock, 
$10,000;  furnishing  and  fitting  up  of  buildings,  cars, vessels, 
tunnels  and  other  places  with  light,  heat,  etc.,  produced 
from  electricity. 

Paterson  Electrical  Manufacturing  company,  Paterson, 
N.  J.;  capital  stock.  $100  000;  the  manufacture  and  sale 
of  electrical  motors  and  other  machines  and  articles  oper- 
ated by  electricity. 

Edinburg  Ice  and  Light  company,  Edinburg,  Ind.; 
capital  stock,  $30,000;  to  manufacture  and  sell  ice  and  to 
furnish  electric  lights  for  public  and  private  use  in  said 
town  of  Edinburg,  Ind. 

Springfield  Electric  Railway  company,  Springfield, 
O. ;  capital  stock,  $50  000;  building  or  acquiring,  a 
street  railway  to  be  operated  by  electricity  or  any  motive 
power  other  than  steam. 

Crescent  Electric  I-ight  company,  Long  Island  City 
and  Newtown,  N.  Y.;  capital  stock,  $25,000;  manufact- 
uring and  using  electricity  for  light,  heat  and  power  in 
Long  Island  City  and  Newtown. 

McLean  Engineering  company,  Hoboken,  N.  J.;  capital 
stock.  $30,000;  to  place  and  install  electric  motors  and 
isolated  electric  plants,  to  build  and  operate  steam  plants, 
street  railways,  mills,  machinery,  etc. 

Mount  Pleasant  Electric  Light,  Heat  ^"t  Power  company 
Mount  Pleasant,  Pa.;  capital  stock, $5, 000;  supplying  light, 
heat  and  power  by  means  of  electricity. 

Clinton  Electric  Light  &  Power  company,  Clinton,  Ver- 
million county,  Ind.;  capital  stock,  $10,000;  to  manufact- 
ure electrical  currents  and  to  furnish  same  to  the  town  of 
Clinton,  and  the  citizens  thereof  for  the  purpose  of  light, 
heat  and  motive  power. 

Noblesville  Water  &  Light  company,  Noblesville, 
Hamilton  county,  Ind.;  capital  stock,  $50,000;  to  construct 
and  operate  waterworks  in  the  city  of  Noblesville,  and  to, 
purchase  and  provide  engines,  boilers,  machinery,  pipes, 
mains  and  applLances  necessary  to  supply  said  city  with 
water,  and  construct  and  operate  an  electric  light  plant. 

Syndicate  Land  &  Improvement  company,  Portland, 
Ore.;  capital  stock,  $67,000;  purchase,  acquire,  plot  and 
resell  lands  and  town  lots,  and  to  construct  and  equip  a 
railroad  from  the  city  of  Portland  toward  the  Cascade 
mountains  in  the  state  of  Oregon  or  otherwise,  the  same  to 
be  operated  either  by  steam  or  electrical  appliances  or 
other  motive  power. 


ELECTRIC  LIGHTING. 

Palatka,  Fia.,  people  are  talking  of  erecting  an  electric 
light  plant. 

It  is  reported  that  electric  lights  are  to  be  introduced  in 
Marlin,  Texas. 

The  United  Electric  Light  company  of  Spring  lietd,  Mass.. 
will  increase  its  capital  stock  from  $300,000  to  $400,000. 

An  electric  light  plant  has  been  installed  in  the  Mare 
Island  navy  yard,  San  Francisco.  The  Thomson-Houston 
system  is  used. 

An  electric  light  company  will  be  established  to  furnish 
light  to  Perth,  Fremantle  and  Albany,  the  three  most  im- 
portant towns  in  Western  Australia. 

The  t5ity  council  of  Mobile,  .'Via  ,  has  recently  adopted  a 
resolution  appointing  a  committee  to  investigate  methods 
of  street  lighting  by  electricity,  and  it  is  possible  that  the 
city  may  determine  to  erect  its  own  plant. 

An  isolated  plant  consisting  of  one  incandescent  and 
three  arc  light  dynamos  will  be  installed  In  the  basement 
of  the  Sibley,  Lindsay  &  Curr  building  in  Rochester,  N. 
Y.  Provision  will  be  made  for  300  incandescent  and  150 
arc  lights. 


ELECTRIC  RAILWAYS. 

An  electric  street  railway  Is  talked  of  at  Montgomery, 
Ala. 

Surveys  are  being  made  for  the  proposed  extensions  of 
the  electric  road. 

A  company  has  been  organized  to  build  an  electric  road 
in  Anderson,  Ind. 

The  construction  of  an  electric  road  from  Kanawha  Ciiy 
to  Charlestown,  \V.  Va.,  is  proposed. 

The  Maplewood  electric  railroad  at  Nashville,  Tenn., 
will  be  two  and  a  quarter  miles  long. 

The  Augusta,  Ga. ,  Electric  Railway  company  has  a 
special  ticket  for  school  children  sold  at  half  price. 

It  is  reported  that  the  electric  street  railway  at  Port 
Townsend,  Ore.,  upon  which  work  was  suspended  some 
time  ago,  isto  be  completed.  It  will  be  four  and  a  half 
miles  long. 

The  Cicero  and  Proviso  electric  railway,  recently  des- 
cribed in  this  paper,  is  meeting  with  great  success.  On  a 
recent  Sunday  nearly  10,000  persons  were  carried  with 
only  twelve  cars. 

It  is  stated  that  arrangements  have  been  completed  for 
the  building  of  an  electrical  railroad  from  Pell  City,  Ala., 
to  some  point  on  the  Coosa  river.  The  Thomson- Houston 
system  Is  said  to  have  been  adopted. 


Creditors  representing  claims  amounting  to  nearly  $20,- 
000  have  filed  liens  against  the  Key  City  Electric  Railway 
company  of  Dubuque,  la.,  and  it  is  possible  that  the  road 
willbe  consolidated  with  the  Allen  &Swiney  system.  J.  K. 
Deming  has  been  appointed  receiver. 

The  contract  for  the  entire  electrical  equipment  of  the 
Memphis,  Tenn.,  electric  railway  system  has  been 
awarded  to  the  Electric  Merchandise  company  of  Chicago. 
The  contract  includes  all  material  for  line  and  track  con- 
struction, including  poles.  The  system  embraces  40  miles 
of  track. 

In  the  case  of  Frederick  Schlegel,  a  prominent  florist  of 
Rochester,  N,  Y,,  who  was  killed  by  being  struck  by  an 
electric  car  while  crossing  a  street  in  that  city,  the  coroner's 
jury  returned  a  verdict  exonerating  the  company,  and  attrib 
uting  the  accident  to  carelessness  on  the  part  of  the 
deceased. 

The  stockholders  of  the  Union  Electric  Street  Railway 
company  of  Saginaw,  Mich.,  have  voted  to  spend  $100,000 
at  once  in  extending  their  system.  A  new  power  station 
will  be  erected,  and  an  equipment  of  twenty  new  cars 
ordered.  A  considerable  portion  of  the  main  line  will  be 
double-tracked. 

It  is  proposed  to  connect  a  number  of  towns  in  Central 
Pennsylvania,  from  Duryea  to  Nanticoke,  by  a  system  of 
electric  roads,  for  which  a  company  has  already  been 
formed  and  a  large  capital  subscribed.  The  proposed  line 
is  to  commence  at  Duryea  and  pass  through  the  towns  of 
Pittston,  Wyoming,  Kingston,  Wilkesbarre,  Plains,  Par- 
sons*and  Pleasant  Valley.  The  intention  is  to  furnish 
cheap  and  rapid  transportation,  and  thus  bring  the  several 
communities  into  closer  relationship. 

It  is  expeced  that  the  project  of  establishing  an  electric 
railway  betw  en  Rochester  and  Buffalo  will  be  pushed  to  a 
speedy  completion.  The  committee  representing  the  com- 
pany which  visited  Lockport,  Tonawanda,  Buffalo  and 
Niagara  Falls  last  week  reports  that  the  scheme  has  been 
favorably  received  by  capitalists  in  all  these  towns  and  will 
be  liberally  encouraged.  It  is  proposed  to  perfect  the  or- 
ganization immeiiately,  secure  the  necessary  capital,  and 
begin  operations  without  delay. 


ELECTRIC  MINING. 

Speaking  of  the  application  of  electricity  in  mining 
operations,  R.  S.  Hunton.  a  prominent  mining  man  of 
Aspen,  Colorado,  says:  '"This  force  promises  to  inaugu- 
rate a  new  era  in  the  production  of  silver,  and  to  bring  to 
the  front  many  districts  that  have  hitherto  been  unimport- 
ant factors  in  the  mineral  output  of  the  country.  Somt  of 
our  high  mountain  mines  have  been  almost  valueless 
because  of  the  difficulty  and  expense  of  transporting  fuel  to 
the  places  where  it  was  needed.  This  difticulty  in  the  way 
of  profitable  production  has  been  in  a  great  measure  over- 
come by  the  substitution  of  electric  for  steam  power,  and  I 
know  of  a  dozen  mines  at  least  that  are  operated  by  the 
new  motor.  In  most  of  the  high  camps  there  Is  an 
abundance  of  water,  which  can  be  applied  at  a  small  cost 
to  produce  electricity.  When  the  motor  is  more  fully 
developed,  many  mining  districts,  now  insignificant,  will 
become  very  Important." 


TELEGRAPH. 


In  questioning  an  assertion  of  the  Afcc/ianicni  ITi'/-/,/  to 
the  effect  that  a  deep  sea  cable  has  a  life  of  only  about  ten 
years,  the  London  lildctrical  Kn'ie',K<  says:  "There  are 
now  in  existence  and  in  working  order,  about  44.000  knots 
of  cables,  having  a  life  of  fifteen  years  and  over;  of  this 
amount  some  21,000  knots  is  twenty  years  of  age  and  over. 
There  are  several  instances  of  cables  now  working  over  twen- 
ty-five years  old,  but  these  are  principally  lines  of  unimport 
ant  lengths,  and  lying  In  shallow  water.  The  cables  we 
have  cited  are  laid  in  all  portions  of  the  globe,  and  sub- 
merged In  all  sorts  of  depths;  and  although  the  companies 
owning  them  have  spent,  and  are  prepared  to  expend,  con- 
siderable sums  in  repairs,  we  do  not  think  that  the  com- 
plete renewal  of  each  section  every  ten  years  has  entered 
into  their  calculation.  Present  experience  would  lead  us  to 
allot  to  submarine  cables  laid  under  favorable  conditions 
an  average  life  of  from  thirty  to  forty  years,  but  no  hard 
and  fast  figure  can  be  given  any  more  than  it  is  possible  to 
determine  the  number  of  years  that  each  newly-born  child 
will  live." 


TELEPHONE. 

According  to  the  BnlLtin  /nt.rna/ioiiiil  del'  Elccincitc, 
the  1st  of  May  "manifestants"  managed  to  cut  some  600 
underground  telephone  wires  In  Lyons,  France. 

The  proposed  law  for  the  acquisition  of  the  Italian  tele- 
phone system  will  shortly  be  laid  before  the  parliament  of 
that  country,  and  it  is  expected  that  it  will  pass  both 
chambers  before  the  end  of  June. 

Ouite  a  sensation  was  created  at  Lansing,  Mich.,  last 
week  when  the  Mews  of  that  city  openly  charged  Samuel 
E.  Watson  of  Grand  Rapids,  general  superintendent  of  the 
Michigan  Bell  Telephone  company,  with  being  guilty  of  a 
wholesale  attempt  to  bribe  members  of  the  senate  to 
smother  the  bill  reducing  telephone  rates. 


MISCELLANEOUS. 

Dr.  Selwyn,  director  of  the  Canadian  geological  survey, 
thinks  that  in  the  peculiar  petroleum-saturated  sand  found 
In  the  Athabasca  district  in  Canada  he  has  discovered  an 
excellent  insulating  material  for  underground  electric 
wires. 

The  Okonite  base  ball  club  is  preparing  for  the  summer 
campaign,  and  during  the  Saturday  afternoons  In  June 
can  be  found  sprinting  around  one  of  the  diamonds  in  Jackson 
Park.  It  will  receive  challenges  at  the  ollice  of  the 
Central  Electric  company. 
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TRADE    NEWS. 

The  Jeffrey  Manufacturing  company  of  Columbus,  O., 
and  Baker  &  Whitmarsh  of  Abingdon,  Mass.,  add  their 
voices  to  the  chorus  of  praise  for  the  Ball  engines. 

H.  H.  Pattee  of  Monmouth,  III.,  was  in  the  city  last 
week  looking  after  the  interests  of  his  "Lamp  Hour  Re- 
corder." This  is  used  in  a  number  of  places  instead  of  a 
meter. 

A  beautifully  illustrated  "advance  sheet"  has  been  issued 
by  the  Colburn  Electric  Manufacturing  company  of  Fitch- 
burg,  Mass.  Cuts  of  incandescent  lighting  dynamos, 
motors  and  electro-depositing  machines  are  shown. 

Hereafter  the  headquarters  of  the  Moore  Electrical  Man- 
ufacturing company  of  New  York,  w  ill  be  found  at  652  and 
654  Hudson  street,  the  company  having  lately  removed.  A 
full  line  of  electrical  goods  of  all  descriptions  will  always  be 
found  in  stock. 

The  Central  Electric  company,  Chicago,  has  been 
awarded  the  contract  for  furnishing  the  wire  for  the  Fair 
building,  Chicago,  which,  it  is  claimed,  will  be  the  largest 
retail  establishment  in  the  world.  Okonite  will  be  used 
throughout  the  building. 

D.  Forsythe  Morris,  a  member  of  the  firm  of  Milliken 
Eros.,  New  '\'ork,  and  their  western  representative,  re- 
turned from  the  East  Monday  night,  where  he  had  been 
in  consultation  with  his  associates.  This  firm  manufact- 
ures the  Milliken  iron  pole  for  street  railway  and  electric 
light  purposes,  and  represents  the  Phcenix  Iron  company 
of   Trenton,    N.    J. ,   large   manufacturers  of    structural 


The  new  style  Paiste  switch  socket  shell  is  greatly  re- 
duced in  size,  making  it  the  smallest  socket  on  the  market. 
Great  care  and  attention  were  given  to  the  manner  of  con- 
necting the  wires.  By  an  ingenious  device  the  wire  man 
can  use  his  discretion  between  a  binding  post  or  a  binding 
screw.  When  in  the  act  of  wiring,  both  shells  can  be  re 
moved  from  the  socket,  leaving  a  clear,  unobstructed  place 
to  work.  By  means  of  a  yoke  and  collar  the  socket  can  be 
securely  fixed  to  a  chandelier,  and  under  no  circumstances, 
it  is  claimed,  can  the  shell  short-circuit  the  wires.  All  in- 
sulating parts  are  made  of  Syracuse  china. 

The  recently  organized  firm  of  Kohler  Bros.  &  Grier 
will  start  business  on  June  ist  with  offices  at  341  Rookery 
building.  Thos  G.  Grier,  G.  A.  Edward  Kohler  and 
Franklin  W.  Kohler  will  compose  the  firm.  This  house 
will  act  as  the  western  branch  of  H.  T.  Paiste  of  Phila- 
delphia, making  all  sales  and  shipments  direct  from  Chi- 
cago for  the  entire  western  territory.  The  concern  will 
handle  the  Eddy  electric  motors  and  generators,  and  will 
give  special  attention  to  the  introduction  of  electric  light 
and  power  specialties.  The  reputation  of  the  gentlemen 
composing  this  new  organization  would  seem  in  itself  to 
be  a  sufficient  guarantee  oT  success.  They  are  energetic 
and  hard-working  young  men. 

Much  interesting  information  is  contained  in  a  recent 
circular  issued  by  the  Pellon  Water  Wheel  company 
of  San  Francisco,  whose  products  have  a  world  wide  repu- 
tation. This  system  is  particularly  applicable  at  waterfalls 
where  the  head  is  great  but  the  supply  of  water  limited. 
It  is  claimed  that  the  Pelton  wheel  "  has  added  from 
twenty  to  twenty- five  per  cent,  to  the  usual  effect  of  water 
under  all  ordinary  as  well  as  extraordinary  conditions."  In 
the  Chollar  shaft  on  the  Comstock  lode  a  Pelton  wheel  is 
operated  under  a  vertical  pressure  of  1680  feet,  showing 
under  this  extraordinary  condition  an  average  of  efficiency 
of  88  per  cent.  It  is  believed  that  they  could  be  run  equally 
well  under  twice  or  three  times  this  pressure,  were  so  high 
a  head  obtainable. 

The  Engineering  Equipment  company  has  moved  from 
temporary  quarters  at  73  Cortlandt  street  to  attractive  offices 
in  the  new  Central  building,  143  Liberty  street,  N.  Y.  The 
company  still  retains  the  premises  at  73  Cortlandt  street  for 
stock  of  belting,  wires,  etc.,  which  it  carries  for  conveni- 
ence of  customers  who  can  not  await  shipment  from  the 
factories.  F.  L.  Ferine  is  general  manager,  A.  L.  Tinker  sec- 
retary and  treasurer  and  F.  A.  Magee  electrician.  The  com- 
pany has  been  formed  to  handle  first-class  steam  and  electric 
equipment  materials.  Among  the  specialties  which  the 
company  controls  may  be  mentioned  more  particularly  the 
following:  The  Underwood  cotton-leather  belts  and 
belting  specialties,  Anderson  line  materials,  including  the 
Boston  trolley  for  electric  roads  ;  the  Ilabirshaw  wires, 
cables  and  cores;  the  patent  indurated  fiber  pipe  for 
electrical  and  other  subways,  and  the  new  Kellogg  steel 
center  and  side  poles.  For  the  latter  the  company  is  sole 
agent.  Boilers  and  engines,  wooden  poles,  cross  arms, 
cars,  trucks,  etc.,  are  also  handled. 


BUSINESS. 

The  Central  Electric  company  ofiices  and  salesrooms  on 
Franklin  street  were  given  over  last  week  to  paper  hangers 
and  decorators  engaged  in  cleaning  house  for  the  summer. 

An  attractive  little  pamphlet  sets  forth  the  advantages  of 
the  fan  motors  recently  brought  out  by  the  Stanley  lilectric 
Manufacturing  company  of  Pittsfield,  Mass.,  and  illus- 
trated recently  in  this  paper. 

L.J.  Wing  ^S;  Co.,  126  Liberty  street.  New  York,  an- 
nounce three  specialties — the  Regan  gas  engine,  the  Dake 
steam  engine  and  Riker  dynamo  combination  and  the  Wing 
fan  and  motor  combination. 

Large  orders  for  Safety  insulated  wire  are  reported  by  the 
Knapp  Electrical  Works  of  Chicago.  Of  these  a  large  pro 
portion  were  for  lead  covered  cables  for  underground  work. 
The  Safety  well  deserves  its  popularity. 

(Jeorge  Cutter  is  still  keeping  his  combination  tin  shades 
to  the  front.     At  present  there  are  over  45,000  of  them  in 


active  use.  He  is  also  sending  out  "barrels  of  insulation" 
in  the  shape  of  Simplex  paint,  large  orders  for  which  have 
been  received  from  mining  districts. 

Ritchie's  catalogue  of  electrical  test  instruments  is  out. 
The  quality  of  the  instruments  turned  out  by  E.  S.  Ritchie 
&  Sons  of  Brookline,  Mass.,  is  of  the  highest  order,  and 
the  house  well  deserves  the  support  it  has  received.  Many 
new  descriptions  are  included  in  the  new  catalogue. 

George  L.  Kirkham,  manager  of  the  Northwestern  Elec- 
trical Specialty  company,  Chicago,  reports  a  week  of  great 
activity  with  the  Economic  incandescent  lamp.  O  rders 
have  been  received  from  Ohio  on  the  east,  Washington 
and  California  on  the  west,  and  Texas  on  the  south.  This 
lamp  seems  to  be  rapidly  gaining  public  favor. 

Attention  is  called  by  the  Conduit  Wiring  company,  12 
West  Twenty-ninth  street,  New  York,  to  the  fact  that 
"the  conduit  system  is  the  only  means  of  preparing  build- 
ings in  course  of  erection  or  alteration  for  the  future  re- 
ception and  concealment  of  the  wires  themselves  in  cases 
where  it  is  desired  to  do  this  without  the  immediate  in- 
vestment in  the  cost  of  the  conductors,  and  at  hardly  any 
greater  ultimate  expense  than  if  they  were  put  in  at  once." 

The  Vulcanized  Fibre  company  of  Wilmington,  Del., 
has  issued  a  new  and  convenient  catalogue  and  price  list. 
Vulcanized  fiber  is  produced  by  treating  specially  prepared 
vegetable  fiber  with  powerful  chemical  agents,  whereby 
the  exterior  portion  of  each  separate  fiber  becomes  glutinous 
and  while  in  this  condition  the  whole  mass  is  consolidated 
under  very  heavy  pressure,  and  becomes  practically  homo- 
geneous. After  this  the  chemicals  are  extracted,  the  mass 
is  manipulated,  rolled,  pressed  and  cured  by  various 
methods,  and  the  result  is  vulcanized  fibre.  This  material 
is  said  to  form  an  excellent  insulator  in  all  dry  positions. 
It  is  remarkably  strong  and  can  be  tapped, drilled  and  screw- 
threaded. 


ELECTRICAL  PATENTS. 

/ssufi/  Ji/ijy  19,  1891. 

452,359.      Electric     Switching    Apparatus.       George    T. 
E"£gs,  Windsor,  Conn. 

The  invention  has  reference  to  switching  apparatus 
adapted  for  reversing  electric  motors  and  controlling 
their  speed. 

452,367.     Electric   Light   Fixture.     John  G.  Fisher,  East 
Saginaw,  Mich. 

452,392.     Self  Winding   Clock.     Frederick    M.  Schmidt, 
Brooklyn,  N.  Y. 

This  invention  is  an  improvement  in  that  class  of 
clocks  commonly  known  as  ''self-winding,"  or,  in 
other  words,  clocks  that  are  run  by  means  of  a  weight 
or  spring,  but  which  at  predetermined  intervals  are 
automatically  wound  by  means  of  an  electro- magnetic 
motive  device.  The  object  of  this  invention  is  to 
simplify  the  mechanism  which  such  clocks  contain 
and  to  provide  for  the  least  possible  drain  upon  the 
battery  used  to  supply  the  motive  power  for  rewinding 
them. 

452,397.     Electric  Push  Button.     Max   Straus,  Baltimore, ' 
Md 

452,420.  Dynamo  Electric  Machine  or  Motor.  Ferdi- 
nand A.  Wessel,  Brooklyn,  N.  Y. 
The  first  claim  reads  as  follows: 
"In  a  field  magnet  for  dynamos,  etc.,  a  laminated 
magnet-core  composed  entirely  of  L  shaped  laminx  of 
the  same  form  and  dimensions  applied  upon  each 
other  and  having  their  yoke  pieces  or  extensi'^ns  over- 
lapping each  other  and  extending  in  opposite  directions 
entirely  through  the  field-magnet  coils  wound  upon 
them,  in  combination  with  fastening-bolts  passing 
through  said  L  shaped  pieces  at  the  angle  of  the  pieces 
whose  pole  portions  are  at  one  end  of  the  coil  and 
through  the  ends  of  the  L-shaped  pieces  whose  pole 
portions  are  at  the  opposite  end  of  the  coil. 

452.422.  Controlling  Device  for  Electric  Motors.    Francis 
O.  Blackwell,  New  York.  N.  Y. 

452.423.  Controlling  Device   for  Electric  Motors.     Fran- 
cis O.  Blackwell,  New  York,  N.  Y. 

The  invention  consists  in  a  switch  device  which  has 
a  movement  in  either  direction  from  a  neutral  or  cen- 
tral position,  and  which  when  moved  in  one  direction 
acts  to  throw  the  reverse  switch  and  then  cut  out 
more  or  less  of  a  resistance  to  control  the  action  of  the 
motor,  and  when  moved  in  the  opposite  direction  acts  to 
throw  the  reverse  switch  to  the  opposite  position  and 
then  cut  out  the  resistance  in  the  same  manner.  This 
switch  is  duplicated  at  opposite  ends  of  a  car. 

452,42^.     Electric  Synchronizing  Device  for  Clock  Hands. 
Albert  M.  Church,  Chicago,  III. 

The  invention  relates  to  electric  synchronizing  appa- 
ratus for  clocks;  and  its  object  is  to  provide  for  syn- 
chronizing or  setting  a  large  number  of  clocks  auto- 
matically by  the  standard  clock.  When  clocks  are 
thus  set,  it  is  desirable  that  the  second-hand  should 
be  "synchronized,"  as  it  is  usually  called,  with  the 
minute  hand.  It  is  also  desirable  that  the  second- 
hand should  have  a  frictional  engagement  with  the 
shaft  upon  which  it  is  mounted. 

452,429.      Electric  Motor.     Elisha  Gray,  Highland  Park, 
III. 

The  last  claim  follows: 

"The  combination,  with  an  electric  circuit  including 
two  electro  magnets,  a  pole  changer,  and  a  polarized 
relay  connected  to  short  circuit  one  or  the  other  of  said 
magnets,  according  to  the  polarity  of  the  current  over 
the  circuit,  of  armatures  for  said  magnets,  each  made 
in  two  parts  mounted  to  move  to  and  from  each  other 
and  to  and  from  their  respective  magnets,  and  a  driver 
acted  on  in  reverse  directions  by  said  armatures." 


452,494.  Leading  in  Wire  for  Incandescent  Electric 
Lamps.     Reginald  A.  Fessenden,  Roseville,  N.  J. 

452,506.  Electric  Signal  Apparatus  for  Fire  Hcse.  Jacob 
F.  Klumpp,  Jr.,   Louisville,  Ky. 

452,510.  Insulated  Electric  Conductor.  James  E.  Will- 
iams, Oakland,  Cal. 

452.514.  Luminous  Sign.     Carl  Beck,  Chicago,  III. 

452.515.  Electric  Railway-Train  Signal  and  Recorder. 
Fred.  H.  Brown.  Chicago,  111. 

The  first  claim  isgpven: 

"The  combination  of  a  primary  electric  circuit,  a 
track-contact  included  in  said  circuit,  a  circuit-closer 
carried  by  a  train  or  other  moving  body,  a  signal 
device  included  in  a  shunt-circuit,  a  resistance  inclu- 
ded in  the  ground  connection  of  the  primary  circuit, 
and  a  battery  of  sufficient  tension  to  overcome  the 
resistance  and  shunt  the  signaling  device  into  the 
primary  circuit." 

452.516.  Joint  for  Electric  Conductors.  Edward  Car- 
roll and  Thomas  B.  Lambert,  Chicago,  III. 

452,523.  Electric  Insulator.  Byron  lennings,  San  lose. 
Cal.  /         -  =.  J       . 

452,542.     Trolley   Device   for  Electric  Railways.     David 

N.  Cook,  Salem,  Mass. 
452,546.     Wind  Apparatus   for  Generating  Electricity  and 

Charging  Secondary  Batteries.     James  M.  Mitchell, 

Lawrenceville,  Ga. 

The  invention  relates  to  that  class  or  type  of  mechan- 
ism whereby  the  natural  powers  or  forces  are  sought 
to  be  utilized  for  the  generation  of  one  or  more  electric 
currents,  the  object  being  to  supply  electric  currents 
having  suitable  energy  for  the  operation  of  electric  arc 
lamps  or  other  devices,  or,  en  the  other  hand,  for 
incandescent  lamps,  or  doing  other  work,  such  as 
operating  motors  and  for  other  purposes. 

452,561.  Brush  Holder  for  Commutators.  Isaac  H.  Bar- 
tholomew, Northford,  Conn. 

452,565.  Glass  Covered  Electric  Wire.  William  Currv, 
Baltimore,  Md. 

452,571.  Electric  Device  for  Harness.  Albert  B.  Holson, 
Chicago,  III. 

452,574.      Rheostat.      Charles   D.    Jenney,    Indianapolis, 

Ind. 
452,576.      Crossing   for   Overhead   Trolley-Wires.      John 

Kuehnle,  Detroit,  Mich. 
452,585.     Annunciator-Drop.     Howard  C.  Shivler,  Brook- 

lyn,  N.  Y. 

452,611.  Conductor  for  Electric  Railways.  Edward  W. 
Mitchell,  Spokane  Falls,  Wash. 

452.621.  Motor  Mounting  of  Electric  Cars.  Sidney  H. 
Short,  Cleveland,  O. 

452.622.  Electric  Railway  Car.  Sidney  H.  Short, 
Cleveland,  O. 

The  last  claim  reads: 

"16.  The  combination,  with  a  car,  of  a  propelling 
motor  comprising  a  directly  connected  armature  pro- 
vided with  a  hollow  shaft  surrounding  the  car  axle 
and  mounted  on  journal  bearings,  said  shaft  being  of 
sufficient  diameter  to  allow  movements  transverselv  of 
the  car  axle  and  field  magnets  supported  at  points  on 
opposite  sides  of  the  car  through  springs  or  buffers 
independently  of  the  main  springs  of  the  car." 

452,633-     Electric  Arc  Lamp.  Frank  Buchanan,  Lima,  O. 
Claim  two  is: 

"In  an  electric  lamp,  the  combination,  with  upper 
and  lower  carbon  holders,  of  a  yoke  frame  attached 
to  each  carbon  holder,  a  rotating  friction  clutch 
wheel  journaled  upon  each  yoke,  a  pawl  for  turning 
each  wheel,  a  lever  for  actuating  each  pawl,  connec- 
tions between  the  two  levers,  and  means  for  simul- 
itaneously  operating  both  levers  to  rotate  the  fricton 
clutch  wheels  in  unison." 
636.  Telephone  Transmitter.  Philip  Fitzsimmons, 
Birmingham,  Ala. 
638.       Sectional     Shade   for     Incandescent    Electric 
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Lights.      Albert   F.    Gartner  and   John    C.   Harris, 
Savannah,  Ga. 

645.     Insulator  Holder  for  Electric  Railways.     Byron 
Jennings,  San  Jose,  Cal. 

,701.     Shade  for  Incandescent  Electric  Lights.    Albert 
F.  Gartner  and  John  C.  Harris,  Savannah,  Ga. 

,717.      Electric   Motor    or   Generator.       Andrew    L. 
Riker.  New  York,  N.  Y. 

This  invention  relates  to  the  construction  of  electric 
motors  designed  for  propelling  street  cars  and  like 
vehicles,  and  has  special  reference  to  the  assembling 
of  the  laminated  frames  or  supports  of  the  field  mag- 
nets of  such  motors. 

,718.     Bipolar  Dynamo  or  Motor.     Andrew  L.  Riker, 
New  York,  N.  Y. 

The  invention  relates  to  the  construction  of  the 
continuous  frames  constituting  the  cores  and  pole 
pieces  of  field  magnets  of  dynamos  or  motors  of  small 
size,  such  as  are  used  for  very  light  machinery. 
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Insulated    Electric  Conductor, 
Oakland,  Cal. 
Electric  Alarm, 


James  B.  Will- 
Charles  11.  Shaffer,  Rockford, 
D.ivid    G.    Weenis, 
August    C.    F.    Muller,    Berlin, 


Electric  Railway  System 
Baltimore,  Md. 

,758.     Microphone, 
Germany. 

760.      Composition   of     Matter    for    Insulating    Pur- 
poses.    Frederick  Salathe,  Jersey  City,  N.  J. 

,765.     Composition  of  Matter  for  Insulating  Purposes. 
I'Vederick  Salathe,  Jersey  City,  N.  J. 


May  30,  1891 


WESTERN    ELECTRICIAN. 


EuoENE  F..  FHTT.T.TPS,  Resident. 


W.  H.  Sawtee,  Beo'y  and  Hectridao,' 


AMEEICAIT  ELECTRICAL  WOUKS, 

PROVIDENCE,"  R.  f. 

Manufacturers  of  Patent  Finished 

ELECTRIC   LIGHT  WIRE, 

'^  Magnet  Wire,  Office  and  Annunciator  Wire,  Rubber  CoTffed 
Wire,  Lead  Encased  Wire,  Telepboiie  and  ' 
Incandescent  Cords. 

FARADAY  CABLES^ 

New  York  Office.  10  Cortlandt  Street, 

p.   €•    ACgjKBlTfAW,    AB'Oi^ 


Insulation  Guaranteed  Wherever  Used,  Aerial,  Underground  or  Submarine. 


In  a  letter  from  the  IXSPECTOR  of  the  Boston  Fire  Underwriters' TJiiion,  underdate  of  March29, 
ISffi,  hesays:    "A  Tlioronglily  Reliable  and  Desirable  Wire  in  Every  Kespeet." 

The  robber  used  in  inBalating  car  \rireg  and  cables  ia  specially  chemically  prepared,  and  is  guar- 
enteed  to  be  waterproof,  and  will  not  deteriorate,  oxidize  or  crack,  and  w  II  remain  flexible  in  extreme 
cold  wea'hT  and  not  affected  by  heat.  The  Insulation  is  protected  from  mechanical  injury  by  one  or 
more  braids  and  thewhole  slicked  with  Clark's  Patent  Compoaod,  which  Is  water,  oi',  acid  and  to  a 
very  great  es'ent,  fire-proof  Our  insulation  will  prove  durable  when  all  others  fail.  We  are  prepared 
to  fornlsh  sinple  Wires  of  all  gaagea  and  diameter  of  ineulation  for  Telegraph,  Telephone  and 
Electric  Lights  from  stock.    Cablee  made  to  order. 

EASTERN  ELECTRIC  CABLE  COMPANY, 

61  and  63  ECampsbu-e  Street,  Boston,  Mass. 

HENRY  A.  CLARE,  General  Manager.  HERBERT  H.  EUSTIS,  Electrician. 


ALL  SIZES 

AND 
QUALITIES 


MICA 

For  Electrical  Purposes. 

EUGENE  MMSELL&  CO,, 

818  Water  St..  Wew  York. 


HE  Turner  Brass  Works! 

1  LA5ALLE  AVE 
CmCAfiD. 


SPECIALTIES 


K 


.o# 


The  Electrical 
Construction  Co. 


C.  A.  HARTER,  Manager. 


Telephone,   1718. 


THE  GROGKER-ITVHEELER 


PERFECTED  MOTORS. 

Very  slow  jspced.  full  power,  pcrfoft  rcK"- 
lation.  forged  fleldn  let  into  ba««'.  self-oiling 
bearings,  nelf-eentering  bearings,  all  sizes, 
both  arc  and  incandescent,  for  all  poner 
purposes. 

Acknowledged  by  tlip  Leading  Manufacturing  Companies  to  be 

THE  MOST  PERf-ECT  MOTOR  MADE. 

Estimates  and  Plana  Furnished  for  Electric  Power  Equipment- 
Correspondence  Inoited. 

430--432  WEST  UTH  ST.,  NEW  YORK. 


JAMES  LEFFEL  WATER  WHEELS 

Built   by   THE 

JAMES  LEFFEL  ^  CO. 

UPRIGHT    AND    HORIZONTAL, 

FOR 

Electric,  Mining  and  MANUFACTURiNe 

Easy  workiDR  grit*--i.  Hiyb  porcentago  and  even 
epeod  at  full  and  purt  capariiy.  E<iually  adai)ted  to 
hiph  and  lnw  hciidH.  Largo  number  of  sizoa  and 
atyk.i.     tH-iid  fordr-icriptivo  pamplUet  to 


THE  JAMES  LEFFEL  &  CO. 


SPRINGFIELD, 
OHIO. 


OR  110    LIBERTY   ST.. 
NEW    YORK   CITY. 


tfi 


MAGNETIC  VANE" 

AMMETERS  AND  VO.LTMETERS 


ABB  THE  BBST  IN8TR0MBKT8  FOB 


Central  Stations,     Isolated  Plants, 
Marine  Installations,     Electric  Railways. 

Correspondence  Solicited. 
f^end  for  lllnatrated  ClrcolarSSS. 

QUEEN  &  CO.,  PHILADELPHIA. 


WANTED. 

A  young  man  having  a  good  theoretical 
knowledge  of  electricity  would  like  to 
leam  the  practical  part  with  a  construc- 
tion or  local  company.  Salary  not  an 
object.  Address  X, 

Care  Wsstern  Electrician. 


r  O  R   S  A.  Id  £ 
SECOND-HAND  MACHINERY. 

Two  50  light  United  States  Arc  Dynamoa,  with 
slidinc;  base  frame  and  automatic  regulator,  100 
new  style  Daplei,  United  States  arc  lamps,  with 
banger  boards.  One  20-light  United  States  Arc 
Dynamo^with  sliding  base  frame,  antomatlc  regu- 
lator^ SO  Dnplex  lamps,  with  hanger  boards.  One 
Conunental  65-light,  compoond  wound,  Incandee- 
cent  Dynamo,  base  frame  and  rheoetat.  Two 
"Edison"  45-light,  ehant  woond  Dynamos,  base 
frame,  rheostat,  ampere  meter  and  extra  armature. 
F.  F.  lilTTIiX:  &  COm 
141  E.  Seneca  St^  Baffalo,  N.  Y. 


FORm.E. 

In  First-Class  Condition, 

A  LOT  OF   

6,8,  ID  Pin  X  Arms, 
Insulators,  Pins  and 
No.  4  and  6  Line  Wire, 

AT  LOW  rlGUKES. 

E.  E.  DEXTER, 

425  East  a4tli  St.,    -    Xcw  Vork  City. 


Western  ElectriciaD 

8 1. GO. 


SYNOVIAL  DYNAMO  OIL 

Second  to  None.  Free  from  Gum  or  Acids. 

Byrefiltering  can  be  Died  conannallj-.  Adopted  by  the  largest  Electric  Plants  o«  tbe  West. 

Write  for  Prices  and  Samolea.  s.  TAUSSIG,  Agent,  45  River  St.,  CHICAGO. 


^F'  O  HL 


.A.  X<  £1. 


New  lO  and  25  Light 

Arc  Dynamos  and  Lamps. 

HICH   TENSION.       CHEAP. 

JAS.  Mclaughlin,  Mfg.  Electrician, 

50  Jf.  CUnf  on  St.,  Cliloago. 


FOR  SALE. 

Two  new  Thomson-Houston  Stationary 
Motora,  of  latest  tyoe.  One  10  H.  P.,  110 
volts,  and  one  15  H.  P.,  220  volts.  Will 
sell  cheap  for  cash. 

J.  W.  CALKINS  &  SON, 
356  Rookery  BIdg.,  Chicago. 


lURE  ALUMINUM 

IN 

Castings,  Ingots,  Sheets,  Rods, 
and  Wire. 

ALUMINUM  BRONZE 


Castings,  Ingots,  Sheets,  Rods  and  Wiro. 

SEND  f  OR  PRICES. 


THE  CLEVELAND  ALOMINUM  CO., 

Atwater  Building,  CLEVELAND,  O 


Electrical  Wood. 


Telegraph 
Telephone         '-       CROSS    L    ARMS 
Electric  liiRht  \  E 

S 
OCTAGONAL    PINE    AND    STEEL  POLES. 

C.  H,  HOLMES,  "°°'^'"°'=°g','.'gj,?,^:  MO. 


Electrical  Enpeerini  Co. 

ROOM  603,  MONON  BUILDING,  CHICAGO. 


? 


HENRY  HUTTON, 

CoDRDltJDg  and  GonlrsctJDg  Eltfiriral  Engiaeer. 

COMPLETE  ELECTRIC  LIGHT 

ASID  POWEK  PliANTS. 

MrSINO   AXD   SPECIAL   SIACniNERT. 
M,\Nl'PACnniEK9'  AeENT. 


rOIS     S.&.X.E. 


DYNAMO. 

Almost  new.    Will  sell  with  or  without 
lumps.     Price  low. 

Hiram  M.  Howard  &  Co.,  -     Cincinnati,  Ohio. 


ELECTRIC 


OUTFIT. 


MASON'S  FAMOUS  BATTERIES. 

MEDAL  AWARDED,  American  Institute  Exhibition,  1891. 
SEND  FOR  ILLUSTRATED  CATALOGUE  B. 


JAMES  H.  MASON 


lis  &   120 

I   Park  Ave., 


Brooklyn,  N.Y. 


ROOT'S  Water-tube  Boiler. 

SAFE.      ECONOMICAL.      DURABLE- 
AD  tXCELLENT 

Electric  Plant  Boiler. 

A.luph'd  by  tlif  Electric  Light  Companies  of 
I'l'ir-iit.  St.  Pitul,  Cohimliiie,  Cincinnati, 
I.niii^vill.',  .Tersit'V  t'lly,  niul  fi  ureitl.  inimy 
othiT.-;  also  bv  the  Arnilnijton  &  SiniH  Kn- 
pini' Co  .  Providence,  R.  K;  the  Lynn  Bolt 
Line  Street  Itv.  Co.  Lynn,  Mass.,  antl  the 
ThoniHon-HoiiHton  I-Ilcctric  Co  ,  Lynn,  Miies 

Abenoroth&RootMfg.Go,, 

28  Cliff  St ,  New  York. 

UI£.\N(-'1II':S:    Roalou,  Phlladeli>lilj,  New 
ROOT  SECTIONAL  SAFETY  BOILER.  ^il?J^':  "°"°='  "°''''"'''  °'°^""'""  '""' 
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5?A@'  Established  in  1861. 

l#J^p>E.  BKGGOT, 

j:^  WHOLESALE  AND  RETAIL  DEALER  IN 

4^v  ELECTROLIERS, 

__^lr  COMBINATION 

^^^r         ^^^  ^^^  ILICTRIC 

FIXTURES. 

ELECTRIC  AND  GAS  GLOBES, 
SHADES,  Etc.,  Etc., 

gj^p  171  E.  ADAMS  STREET, 

7c.ac^^  CHICAGO. 

§|^HP  BRANCH  STORB^— 

2134  Michigan  Avenue. 

EDISON  LAMPS  REDUCED  TO  44  GTS. 

f6  CANDLE  POWER  LAMPS. 

Lots  of  25  to  150  44  cents  each 

Lots  of  150  to  500 43  cents  each. 

Lots  of  500 40  cents  each. 

Other  sizes  in  proportion.     All  sizes  in  stock,  with  bases 

to  fit  any  make  of  lamps  or  sockets. 

FuU  Idne  OKONITE  WIRES  in  Stock.    Safest  and  best  wire  made. 

Full  Line  of  Edison  Sockets  and  Appliances, 

STANDARD  ELECTRICAL  WORKS,  "'"qT"'' 

SPEtKING  TUBES  itID  WHISTLES. 

Oral,  Electric,  Pneumatic  and  Mechanical 

AXNUNCIATORS  ^  BEI,LS. 

FUIili  I.INE:  ALi^VATS  IN  i^TOCK. 

W.  R.  OSTRANDER  &  CO.. 

195  and  197  Fulton  St.,  New  York. 

Factory,  1461  and  1463  DeKalb  Aye.,  Brookljii,  N.  Y. 
^-"Seod  for  New  Catalogue.  Out  Aogoat  let. 


Bare  and  Insulated  Wires. 


(COPPER,  IRON  AIIII>  STKEI.). 


Supplies  of  Every  Description 

FOR  ELECTRIC  LIGHT,  POWER,  RAILWAY, 
TELEGRAPH  AND  TELEPHONE  USE. 

Quolalions  Cheerfully  Furnished  and  Correspondence  Solicited. 

The   Empire   City   Electric    Company, 

15  &  17  Dey  Street,  NEW  YORK. 


Stilwell's  Patent  Live  Steam-Feed  Water  Purifier. 


Removes  all  Impurities. 

Entirely   prevents   SCALE    in   Steam 
Boilers.    Catalogue  on  application. 

STILWELL&BIERGEMFG.CO., 

DAYTON,  OHIO. 


Tbe  Development  of  tbe  Northwest. 

"The  Great  Northwest''  becomes  a  very  indefi- 
nite phrase  as  tbe  frontier  roovee  westward  with 
each  decade.  The  new  States  that  have  recently 
been  admitted  to  the  Union  have  a  good  title  to 
the  old  term  "The  Great  Northweet,"  and  the  two 
Dakotae,  Wyoming,  Montana,  Idaho  and  Wash- 
ington make  a  great  empire  of  new  possibilities. 
The  Chicago  &  North  Westtrn  Railway,  that  once 
covered  the  ''Old  Northwest,"  ministered  to  its 
growih  and  greatnesp,  and  was  a  great  mieslonary 
factor  in  the  development  of  Northern  lillnoie, 
Wisconsin,  Iowa,  Northern  Michigan,  Minneeoia 
and  Nebraska.  This  was  the  Old  Northwest  and 
now,  by  branch  lines  or  by  ita  alliance  with  the 
Union  Pacific  R'y,  it  stretches  out  its  protecting 
arms  and  hand  of  help  to  the  alx  new  States  which 
have  begun  their  march  in  the  path  of  progress. 

What  a  mighty  tide  of  trafllc  le  served  by  the 
thousands  of  miles  of  railway  that  compose  the 
Chicago,  Union  Pacific  and  Northwesiern  Line! 
Reaching  sixteen  Statesandthe  Territory  of  Utah, 
and  touching  more  tnan  2,50J  cities  and  towns, 
there  is  sore  to  be  a  wonderful  growth  and  devel- 
opment, and  somewheie  in  this  mighiy  empire, 
there  is  always  the  high  lide  of  prosperity  and 
fireat  opportunities  for  capita' ,  brains  and  energy. 

The  splendid  Vestibuled  Trains  of  the  North- 
western, which  provide  all  the  luxuries  of  travel, 
convey  tbe  traveler  comfortably  and  safely  to 
nearly  every  part  of  the  "Oreat  Northweet."  One 
of  these  traiue  runs  tbrougb,  solid,  from  Chicago 
to  Ji'ortland,  Oregon,  with  sleeping  car  Chicago 
to  San  Frarc'Bco  without  change;  another  con- 
veys passengers  between  Chicago  and  Denver 
wiih  ihe  loss  of  only  on"  bnatnesB  da^^  en  route, 
ardstlll  ano'her  takes  them  to  the  Twin  CIt'ea 
of  the  Northwest  (st  Paul  and  Minneapolis),  or 
to  the  rapidly  growing  metropolis,  Dalnth,  with- 
out change,  in  cars  that  reprefent  the  h'ghest 
skill  and  Ingenuity  ot  the  bett  niamfacturerB  in 
the  world;  combining  in  ihe  hietiest  degree,  ele- 
gance, safety  and  hixaiioos  comfort. 

Excellent  meiilsin  Nortb-WeettrnDitiing-Cars 
which  enjoy  a  naiional  reputation  for  excellence, 
are  served  at  the  uniform  price  of  75  rents  each, 
and  Free  RecUuiig  Chair  rare  are  run  on  through 
trains  between  Chicago, Conccll  Bluffs,  Omaha, 
Denver  and  Portland,  Oreeon, 

Tue  comfort  and  coovenience  of  passengers  de- 
Blriog  to  travel  at  a  small  expense  upon  eecond- 
clasi  tickets  is  promoted  by  the  provision  of  ac 
commodatlons  for  their  use  in  Tourist  or  Colo- 
nist Bleeping  Cars,  which  are  supplied  with  every 
reqoleite  for  comfort,  and  In  which  completely 
furnished  berths  may  be  jirocnred  throagh  from 
Chicago  to  Portland,  Oregon,  or  Chicago  to  San 
Francisco  at  the  nominal  rate  of  $1.00  per  berth. 
All  ticket  agents  in  tbe  United  States  and  Can- 
ada sell  tickets  via  the  North-Western,  and  time 
tables  aud  full  information  can  be  obtained  upon 
application  to  any  of  them,  or  by  addressing  Air. 
W.  A.  TaitALL,  General  Passenger  and  Ticket 
Agent,  Chicago,  111. 


PURE  ALUMINUM 

At  90c  per  Pound. 

■ THIE 

COWLES  SYNDICATE  CO.,ai 

MILTOf,  near  Stoke  on  Trent,  ENGLAND, 

Offer  AIumlDum  in  iogots  which  is  guar- 
anteed to  be  f  qusl  in  puiily  to  any  on  the 
marktt,  fnr  90c  per  round,  f.  o.  b.  New 
York,  N.  Y. 

Correspondenoe  Solicited. 


COIVIPLETED  TO  DEADWOOD. 

Tile  Burlington  Route,  C,  B.  &  O.  R.  R., 
from  Cliicago,  i^eoria  and  St.  Louis,  is  now 
completed,  ard  daily  passenger  trains  are 
running  through  Lincoln,  Neb.,  and  Cus- 
ter, S.  D.,  to  Deadwood.  Also  to  New- 
castle, Wyoming.  Sleeping  cars  to  Dead- 
wood. 


TRIPOD  BOILER 


Three 
Points    of 
Superiority 
Guaranteed: 


Safety, 
Economyi 
Low  First  Cost 

Repeated  tests  prove  that  it  is 
absolutely  Non-Kxp!osive  and 
the  most  Durable  ever  made. 

StronprteBtiraonialsfrom  hun- 
dreds of  users,  in  all  ports  of  the 
country. 

Sizes  10  to  1.000  H.  P. 
For  full  information  address, 

HAZELTON  TRIPOD  BOILER  CO. 

809  Houon  Block.,         OEIOAaO,  II.I.. 


YOU  WILL  OBLIGE 

Both  Advertiser  and  Publisher  by 
mentioning  the  WESTERN  ELEC- 
TRICIAN when  writing  to  advertisers 


THftAU»S',5» 


ELECTRICAL  WORDS,  TERMS  \  PHRASES. 

656  Pages.    397  Illustrations.    Cloth  Binding.    Price,  postage  prepaid,  to  any  part  of  the  world,  $2.50. 


This  Dictionary  'ncludcs  close  upon  2,500  distinct  Words,  Terms  or  Phrases.  Bach 
of  the  great  ciasBcs  or  divisions  of  electrical  Investigation  or  utilization  comes  under 
careful  and  exhaustive  treatment.  For  some  reasons  it  deserves  rather  to  be 
called  an  Encyclopaedia  than  a  dictionary. 

The  Scheme  of  Treatment  Is  as  follows: 

Ist.  The  words,  terms  and  phrases  are  invariably  followed  by  a  short,  concise 
definition,  giving  the  sense  In  which  they  are  correctly  employed. 

3d.  A  general  statement  then  follows  of  the  Principles  ol  Electrical  Science  on 
which  the  definition  is  founded. 


3d.  When,  from  the  complexity  of  the  apparatus,  or  from  other  considerations, 
It  haa  been  thought  desirable  to  do  so,  an  Illustration  or  Diagram  of  the  apparatus  U 
given. 

4th.  To  facilitate  study,  an  elaborate  .system  of  Cross  References  has  ireen  adopted 
so  that  it  is  as  easy  to  find  the  definitions  as  the  word.i,  and  aliases  are  readily  detected 
and  traced, 

In  applying  these  rules  great  care  has  been  exercised  to  secure  CLEARNESS,  to  the 
end  that  while  the  definitions  and  explanations  shall  be  SATISFACTOKY  TO  THE 
EXPERT  ELECTRICIAN,  thoy  shall  also  be  SIMPLE  AND  INTELLIGIBLE  to 
those  who  have  had  no  training  at  all  In  electricity,  or  are  novices  in  the  art. 


XSXaZSCTRICIAN  PUBIalSHING  CO. 


Q   X<.ZLXC.S]SXX>SI    :^TJXIj,X>XXffGr, 


CXO.^OO,    XXjXjXIO-OXfil. 
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VICTOR  TURBINE  WATER  WKEEIi 

The  attention  of  ELECTRIC  COMPANIES  is  called  to  this  Cd.B- 
BRAXED  "WATER  AVllEEL.  as  particularly  adapted  to  their  use, 
on  account  of  its  i-emarkably  stesL^y  motion,  liisrii  Speed 
and  sfcat  Efficiency,  and  ]ar;:;-e  Capacity,  for  its  dlametei-, 

being  double  the  !Po"wei*  of  most  wheels  of  same  diameter.  It  is  used  by  a 
number  of  the  leading  electric  companies  with  great  satisfaction.  In  the  econom- 
ical use  of  water  it  is  without  an  an  equal,  producing  the  highest  per  cent,  of  us&> 
fill  effect  guaranteed. 

!!!»£BfD  FOB  CATALOGUE  AND  PARTICUIiARS. 

Our  Horizontal  "Victor"  is  highly  recommended,  as  no  geaiw  are  required, 
and  it  can  be  belted  directly  to  dynamo. 

The  accompanying  engraving  represents  a  pair  of  12-inch  VECTOR 
XURBIi%'ES  arranged  on  a  horizontal  shaft,  with  Cast-iron  Flume,  Draft 
Tubes,  End  Bearings  for  Shaft,  and  Driving  Pulleys  complete,  all  mounted  upon 
a  substantial  cast-iron  bed  plate.  The  entire  arrangement  is  very  complete  and 
strictly  first-class  in  every  particular.  We  are  now  prepared  to  furnish  Victor 
Turbines,  either  single  or  in  pairs  on  horizontal  shafts,  and  where  the  situation 
admits  of  their  use.  we  recommend  them. 

STILWELL  &  BIERCE  MFG.  CO.,  •  DAYTON,  OHIO. 


GLQBE£«5i4q 


MAKERS  OF  HIGH-GRADE 

FOR    ELECTRIC  LIGHTING. 


ALUMINUM 

IN  ALLOYS  75c.  PER  POUND. 

AJuminnm  in  alloys  eqnal  In  parity  to  any  on 
the  market  75c,  per  pound  for  the  contained 
Alaminom. 

CowleB  Pare  Alamlnum  In  Ingots  la  offered  ae 
low  as  that  of  any  American  concern,  quality 
guaranteed.  The  etatement  made  by  The  Pitts- 
burgh Rednction  Company  that  castomere  bujing 
Alnminum  of  u3  at  Isss  than  gl. 50  per  pound  are 
liable  therefor  Is  as  stUy  as  it  is  malicious. 
Aluminum  is  not  a  patented  article,  and  therefore 
can  be  freely  dealt  in  by  all. 

THE  COWLES 

Electric  Smelting  &  Aluminum  Co., 

1.0CKPOET,  N.  y. 


HARRISON  CONVEYOR 

FOR  HANDLING 

Grain,  Coal,  Tan  Bark,  Seeds,  Etc. 

Will  convey  all  feinds  of  erain  ■without  mixine. 

"Will  carry  two  different  kinds  of  ojaterial  in  op- 
posite directions  at  the  suine  time. 

Will  convey  One-Hundred  and  Fifty  Tons  of  Coal 
per  hour.  Jlade  of  WroUpTfit  Imo  and  Steel.  Send  for 
Illus.  Catalog.  BORDKK  <&;  SELL£CS.C'0., 
iS  and  &M  X.a.k.e  St.,  Chicago,  lU. 


Yon  make  a  mistake  if  you  don't  buy  Electrical 

Supplies  from  F.  &  F.,  Cleveland,  Olilo. 

Send  for 

the  latest 

"lilst  of  Bargains 

for  Bell  Hangers" 

and  "rock  bottom  prices"  on 

JHedical  Batteries. 

"We  undersell  all. 

Address 

Fletcher  &  Fletcher  Electric  Co.,  Cleveland,  O. 

Mention  this  paper  if  you  want  bottom  pricee. 


WM.  S.  TUEKBB,  Pres. 


Geo.  a.  Bell,  t.  Prbs. 


J.  Lesteb  Woodbriduk,  Sec.  andTreas. 


WOODBRIDGE  &  TURNER  ENGINEERING  CO., 

Consulting:  and  Constructing 

ELECTRICAL  AND  MECHANICAL  ENGINEERS. 

Complete  Equipment  of  Electric  Railways.  Steam  and  Electric  Plants. 

47   Times  Building.  TeleptioneCall,  1009  Corllandt.        NEW    YORK. 


Onel5-light  50  TOlt 
One  25-light  50  Tolt 
One  50-light  50  Tolt 
One75-light  110  Toit 
One  100-light  110  volt 
One  1 50-light  110  Tolt 
Including  Lamps  and 


Dynamo 
Dynamo 
Dynamo 
Dynamo 
Dynamo 
Dynamo 
Holders . 


I.  W.  COLBURN  &  CO., 

FITCHBURC,  MASS. 


J.C.TEMPLE, 

(Formerly  of  STOUT,  MILLS  &  TEMPLE), 
DAYTON,  OHIO, 

HyMcandMecMcalEiiEineer 

Improvement  o£  M'ater  Powers,  Arraneement 
of  Power  Plants,  Shafting,  etc ,  for  Electric  Power  j 
and  Light.    CONSTRUCTION  SUPERINTENDED. 


^J^- 


WE    ARE    FITTED   WITH 
'^CV^       RELIABLE  Machinery  and  Tools, 

^.-.^wllnd  Employ  RELIABLE  Workmen. 

pN^N<«/a1I  Kinds  of  Electrical  Apparatus  to  Order- 

CHICAGO  ELECTRIC  MFG.  CO. 


Best  and  Cheapest. 

REQniRES  LESS  BATTERY. 

MADE  BY 

HAY-HORN  MFG. CO., 

63  S.  Canal  Street, 
CHICAGO. 


^<N^W«^ 


Sunbeam  sonletS 


^'iSai^''' 


Shall  the  first  cost  of  a  Lamp 
or  the  Current  Consumed  be 
the  chief  consideration? 


The  Sunbeam  (Incandescent  Lamp  Co., 

805  Chamber  of  Commerce  BIdg.,  Chicago. 
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C.  &  i.  ELECTRIC  MOTORS  AND  DYNAMOS. 


Electric  motors  in  all  standard  sizes 
for  operating  elevators,  pumps,  print- 
ing presses  and  machinery  for  gen- 
eral manufacturing  purposes. 


Electrical  Mining  Machinery  of  all 
kinds,  Hoists,  Tram  Oars,  etc. 


Electric  Bloiwers  for  ship   ventila- 
tion.   Fan  outfits. 


Electric  plants  for  pumping  church 
organs. 

Over  10,000  motors  in  actual  oper- 
ation. 


THE  C.  &  C.  ELECTRIC  MOTOR  CO. 


Dynamos  in  all  sizes  of  same  de- 
sign and  dimensions  as  the  standard 
motors. 

Equipment  of  mines,  factories,  ma- 
chine shops,  office  buildings  'with  com- 
plete electrical  plants  for  lighting  and 
power. 

New  England  Office,  63  Oliver  St.,    -    BOSTON. 
Philadelphia  Offlce,       -        38  S.  FOURTH  ST. 

Chicago  Office,         -  PHENIX  BLDG. 

San  Francisco  Office,       ■       35  MARKET  ST. 

402-404  GREENWICH  ST., 


BEST  MAST  ARM  IN  USE. ""  "'  ™* 


No  Lamps  Broken. 

STAR  IRON  TOWER  CO.,  FORT  WAYNE,  IND. 

C!Tr"\T  r^     Tr/"^T?    Nctv  American  Electrical  Directory,  jnst  published,  very  complete    lists.     Invaluable  for  its 
O  Jli±N  U      -T  W-CV  information  of  liighting  and  Railway  Plants. 


CATALOGUES 
ON  APPLICATION. 


FRANKLIN  S.  CARTER, 

CHAS.  M,  WILKINS.         J- TRADIUe  AS 

E,  WARD  WILKINS, 


PARTRICK  &  CARTER  CO., 


MANUFACTURERS  OF  ALL  KINDS  OF 


Send  your  business  card  and  get  our  Catalogue  and  Trade 

Discount  Sheet^  then  you  will  see  what  we  makCj 

and  how  low  we  sell  our  goods. 

125  SOUTH  SECOND  STREET,        .         .        PHILADELPHIA,  PA. 

The  New  American  Turbine  Water  Wheel. 

PAETIOULAELT  ADAPTED  TO  DKIYING 

ELECTRIC  LIGHT  AND  POWER  STATIONS, 

On  account  of  its  Ugh  efficiency  at  all  stages  of  gate,  steadiness  of  motion  and 
easy  worliing  gate,  the  construction  of  which  makes  it  the  most  sensi- 
tive to  the  action  of  a  governor  of  any  wheel  on  the  market. 


Qpun    rnp    PATAI  (IPIIP  illustrating  various  styles  of  setting 


on  both  vertical  and  horizontU  shaft. 


THE  DAYTON  GLOBE  IRON  WORKS  CO., 

DAYTON,  O. 


SUCCESSORS  TO 

STOrT,  IILLliS  &  TEMPIiE, 


JOHN  STEPHENSON  CO., 


XTSTV  YORK. 


STREET    CARS 


-FOR 


ELECTRIC  MOTORS. 


CARS    ADAPTED   TO   ALL    SYSTEMS. 
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THE  EVANS  FRICTION  CONE  CO., 

85  A7\r.^rF£3xt.  mrm.iEiVi'r,  ■^otaTour,  Aa:.^ss. 


The  Bridgeport  Electric  Light  Co.,  Bridgeport,  Conn.^  have  thoroughly  tested 
and  have  adopted  the  Evans  System  of  Driving  Dynamos. 

Thousands  of  H.  F.  in  use.     For  full  particulars  send  for  Catalogue  B.     Hundreds  of  sets  of  Speed  Cones  in  use, 
driving  all  classes  of  machinery  where  a  variable  speed  is  required.     For  further  information  send  for  Catalogue  T. 

CSZCAGO   Z1TSI7LATED   'TO'ZIIE    COMFANV, 

WEATHERPROOF   WIRES, 

OFFICE  AND  ANNUNCIATOR  WIRES, 

MAGNET  WIRES, 

INCANDESCENT  LAMP  CORDS, 

ETC.,    ETC.,    ETC. 

Our  facilities  are  such  that  we  are  prepared  to  fill  orders  of  any  size. 


HIBH  BRADE  INSULATED  WIRES 


or    A-Lt,     DESCRIPTIONS, 


WHITE  FOK  QUOTATIONS 
AND  SAMPLES. 


CHICAGO  INSULATED  WIRE  CO..  48-52  N.  Clinlon  St.,  CHICAGO.  ILL. 


COOUDGE  FUEL  &  SUPPLY  CO., 
CEDAR  AND  OCTAGONAL  PINE  POLES. 

Railroad  Cross  Ties  and  Piling. 


Cross  Arms,  Pins  and  Brackets,  Manufactured  bv  J.  R.  CLARK  CO., 

THE  ELEKTRON  MFG.  CO., 

79  and  81   Washington  Street,  Brooklyn,  N.  Y. 

MASfUFACTHKERS    OF 

Perret  Electric  MotorsiDynamos 

I.AMINATED  FIELD  MAGNETS,  HIGH  EFFICIENCY, 

LOW  SPEED,  FULL  POIVER. 

Motors  of  any  size  for  any  purpose.  Factories  equijiped  throughout  with  Electric  PoweH 

Isolated   Plants  for  Incandescent   Electric  Lighting. 


3  HJIilillTO-    J^O-BITTS: 

CHICAGO.  ILL.,  The  Electrical  Engineering  Co.,  320  Dearborn  SI.  WASHINGTON.  D.  C.  J.  U.  Burkctt  &  Co..  1409  N.  Y.  Ave. 

BALTIiVIORE.  MD..  Huntington.  How  &  Pitcher.  306  West  Fayette  St.  ST.  PAUL.  IVIINN..  F.  J.  Rcnz.  327  Minnesota  St. 

Penet20H.P.Motor,Spe8d550,Wclghtl,8001b8        PHILADELPHIA,  PA.,  Pennsylvania  Machine  Co.,    29  N.  7th  St.  NEW  ORLEANS,  LA.,  George  Baquic,  140  Gravier  St. 

Heisler  System  Long  Distance  Series 

INCANDESCENT   ELECTRIC   LIGHTING. 

UNEQUALED  FOR  DISTRIBUTION  OVER  WIDE  AREAS. 


^'Awarded  the  Highest  Distinction,  a  Gold  Medal,  by  the  International  Jury 
at  the  Universal  Exposition,  Paris,  1889." 


-J-^ 


Specially  adapted  for  Street,  Commercial,  and  Qenerel  Illumination  fr.  m  Central  Stations.  Plant  may  lie  located 
where  power  can  be  secured  chpiipeat,  even  If  miles  distant  from  the  Lighting  Station.  Safety,  Reliability,  and  Financial 
Success,  fully  dcmonstraled.  Plan  of  Wiring  the  Simplest,  Chenpost  and  most  EIHcjent.  Strictly  .Series.  Noted  for  the 
Brilliancy  and  Beauty  of  the  Light.  Lamps  10  to  100  Candle  Power ;  Long  Lite  without  Blackening.  Qreatest  Production  ot 
Candle  Power  per  Horse  Power.     Dynamo  Selt-Contained  and  Perfectly  Automatic. 

KE.\I»    FOR   CIRCrLAK.  roRRESFONDKlVt'E   SOIilCITED. 

HEISI^SR  SI^EiC'TRIC  lalGHT  CO., 


DREXEL  BUILDING, 


PHILADELPHIA,  PA. 
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SOUTHERN  ELECTRICAL  SUPPLY  CO., 

823  Locust  St.,  ST.  LOUIS,  MO., 
Okonite   Wires   AGENTS   FOR  THE   CELEBRATED    PACKARD   LAMP. 

Alade    to   Fit    cm^r   Soolz.et. 

We  also   have  a  full   stock  of  Sockets   made  to  fit  any   Lamp. 

Cables.  SE^TID    -U-S    .a.    TI^I.A.Xj    oi^hd^ik,. 


TRADE  MAEK. 


STEAM  PLANTS 

ISrSTAIiIiBD  BY 

TTIT.  B.  PEARSON  dS  CO., 

aiECHANICAIi  EITGIIVEEBlii  AND  CONTBACTOBS. 

403  HOME  INSURANCE  BUILDING,  CHICACO. 


TiJEWnnnRIIRYENGINE 


SELF-CONTAINED,  AUTOMATIC 

HIGH  SPEED  STEAM  ENGINE 

for   Electric    Lighting   and 

Street  Railway  Service, 

With  BOILER   PLANT  Complete. 

CmI  :il*^^'io^.;tieiit  on  api:>licatioTl. 

STEARNS  MANFG.  GO.  ERIE,  PA. 


SIOUX  CITY  CORLISS  ENGINE. 

1  BUILT  BY   THE 

SkEitjf  Engine  Works, 


so  ~ro  soo  i-^- 1=. 


SIOUX  CITY,  IOWA. 

6IDDINGS'  AUTOMATIC  ENGINE, 

Simple  and  Compound. 


.  K.  <,iBE4xer,  Maiiaser,         s= 

48  IS.  Canal  St.,  Chicago. 


BOILERS  and 

Complete  Power  Plants 
built  and  erecied. 
Write  for  eetimates   and 
circulare. 

Largest  Engine  Works 

WEST  OP  THE 

MISSISSIPPI. 
C.  S.  LEWIS,  Agent,  703  Maiket  St.,  St.  Louis,  Mo. 


A  TEW  POINTS 

TJiat  scnni  to  have  won  public  favor  may  he  hriefly  stated^  as  follows: 

1st.  The  complete  avoidance  of  the  effects  of  lost  motion  on  all  reciprocating 
purta,  by  the  self-compensation  of  the  Single-acting  principle. 

2d.  A  high  enough  initial  speed  to  admit  of  the  Engine  transmitting  its 
ENTIKE  PO'WEB.  through  direct-connection  to  the  work  to  be  done, 
rather  than  to  waste  a  large  percentage  of  it  (and  the  fuel  consumed)  in 
propelling  devices  whose  sole  object  is  the  production  of  requisite  speeds. 

3d.  A  complete  automatic  lubrication  of  every  part,  so  as  to  provide  against 
the  frailties  and  weaknesses  of  human  nature. 

4th.  An  automatic  governor  so  lubricated  constantly  that  the  standard  RATE 
of  speed  ia  maintained  on  EACH  and  EVERY  stroke  of  the  Engine, 
instead  of  maintaining  an  AVERAGE  rate  of  speed. 

5th.  Through  our  high  speeds  (forbidden  in  Double-acting  Engines)  less 
"Weight  por  horse-power,  less  loss  through  internal  condensation,  less 
space  occupied,  loss  foundation,  and  less  cost  to  the  buyer. 

Cth.  The  ability  to  procuro  ropair3  immediately,  at  any  time,  from  a  completo 
stock  always  carried  at  Pittsburgh,  instead  of  having  to  await  their 
manufacture  after  a  break  has  occurred. 

7th.  A  minimum  cost  for  repairs,  these  parts  being  made  in  large  quantities 
and  carried  in  stock.  The  total  cost  of  repairs  on  all  outstanding  "West- 
inghouso  Engines  during  the  year  1887  was  less  than one-and-six -tenths 
(1  "o'^j  per  centum  of  the  cost  of  such  Engines  to  the  owners. 

8th.  The  ability  of  those  Engines  to  bo  utilized  in  subdividing  power. 


THEWESTINGHOUSE  MACHINE  COMPAHY. 


jii<it^aiiiw;wj:j:i:f:mw:^BJi^a^ 


EMPIRE  CHINA  WORKS, 

144  to  156  Green  St.,  GreeiPoM,  BrooHyn,  E,  D.,  N.  Y. 
HARD  PORCELAIN   ELECTRICAL  SUPPLIES, 

INCLUDING 

S^vitch  Bases,  Cat-Oat  Boxes,  Cleats,  Circuit  Breakers, 
Basliings,  Kaobs  aod  other  Insulators. 

The  body  of  our  goods  Is  made  non-condnctive.  Onr  ware  Is  the  most 
dense  and  is  conaequently  (he  moet  non-absorbent  that  can  be  produced, 
being  the  TRUB  BARD  POaCELAIN. 


INCANDESCENT  LAMPS. 

so  TO  xio  -vroij^rs. 
TO  FIT  STANDARD  SOCKETS. 


THE  BDCKEYE  ELECTRIC  CO., 

P.O.  Box  123,     CLEVELAND,  OHIO. 


WRITE  '•OR  CIECULAB. 


CHICAGO  OFFICE,  182  Jackson  Street. 


«DRY  STEAMS 

THE  POND  SEPARATOR. 


The  Pond  Separator  is  guaranteed  to  relieve  the 
steam  of  all  entrained  water,  and  return  this  water 
to  the  boiler,  thus  effecting  a  large  saving  in  fuel. 


Send  to  Nearest  Office  for  Circular. 


POJTD  EIVGOEEBIIVG  COMPAXY, 


ST  LOUIS. 
OMAHA. 


CHICACO. 

DALLAS. 


KANSAS  CITY. 
SEATTLE. 


iV.  N.  HOBART,  Prss't. 


L.  O.  Madddy,  Vice-PreB't  and  Treas. 
J.  C.  HoBAaT,  Sec'y. 


J.  H.  EICKER9H0PP,  Sap't. 


THE  TRIUMPH 

Economy,  Simplicity,  Durability,  Silence. 

i5  TO  300  HORSE-POWER. 

COMPOUND  AND  VALVELESS. 

Slost  perfect  regulatioii  ever  obtained. 

NO  SMALL  PARTS  REQUIRING  REPAIRS. 

NO  ECCENTRICS.     NO  STUFFING  BOXES. 
NO  PISTON  RODS. 

INTERNAL  FRICTION  A  MINIMUM. 
ALL  PARTS  INTERCHANGEABLE. 


The  engine  1b  perfectly  balanced  and  self  contained;  all 
wearing  eurfacee  are  exceptionally  large,  making  it  I  lie 
luoBt  perfect  high  speed  engine  built. 


SOLE 
BUILDERS, 


THE  TRIUMPH  COMPOUND  ENGINE  CO., 

21  I,  213,  215  and  217  W.  2nd  St.,  CINCINNATI,  O. 

FRASFR  &  CHALMERS,  Agents,  Salt  Lake  Cily,  Utah;  Helena,  Mont. 


'BYJ.AJ,  SHULTZ. 


% 


^</j 


'm 


Uu 


[1'     Nl 


^ar\iijaeturers  oj^ 


^1 


all  leather 

■noironrooorhinge.oldsivle 
leather  linkanq  iron  rod  belt-, 
and  ropetrftnsmission  superseoeo, 


^l^m 


Our      , 
eltiHgis- 


YOUR  POWER. 
YOUR  BELTS. 
YOUR  MONEY. 

BY  COVERING  YOUR  PULLEVS  WITH 

SHULTZ  PATENT 

LEATHERPULLEV  COVERING. 


BRAHCDES;- 


104  SiiininorSt.,  Ropton,  Mass  ;  335  Pearl  St., Now  York  Cily. 
K»  N.  Tlilrd  St.,  Pbiladolpliia,  Pa  ;  60  \V.  Monroe  St;  Cliicago. 


)  Picker  Leather- 
I  St.  Louis,  Mo. 
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THE  BUTLER  HARD  RUBBER  CO., 

SS  3Vfforo©r  Street,   nNTo^w 


-  POSSESS  SrPEBIOR  Al>VANTAe£S  1\  THE  MANUFACTUBE  OF  - 


Especially  in  articles  adapted  to  electrical  industries,  having  obtained  the  solet^ight  to  manufacture  SARD 
ItUBBER  under  the  valuable  ^Patents  granted  to  WILLIAM  KIEL* 

All  operations  of  sawing,  cutting,  turning  and  polishing  our  new  standards  of 

O  U  p  P  ^r  D  ^\  ^%  A  M  ^\  ^r  ^M  ^^  I  M  ^\  Can  be  performed  with  a  larg-e  reduction  in  the  Ttrear  and  tear  of  tools,  and  considerable  saving-  of  labor. 
**  ■■  ^  ^  ■  f  ■*  ^^  *^  ^*  ■■  *^  ■  **  **  ■  ■"  ^^  Our  new  standards  are  of  a  richer  black  throug-hout.  not  subject  1  o  chang-e  in  color,  are  toug-her  and 
more  flexible,  do  not  become  brittle  with  age,  and  have  been  tested  and  approved  by  the  leading  electrical  companies  of  the  United  States.  In  addition  to  these  ad- 
vantages, we  also  offer  advantages  in  prieea. 

KIEL'S  PATENT  HARD  RUBBER  CELLS  FOR  STORAGE  AND  PRIMARY  PATTERIES 

i^tlll  remain  the  most  satlafaetory  and   cheapest  in  the  market,  aneqaaled.   for    streneth,  durability,  insnlatLon  an^    resistance    to  acids. 

HARD  RUBBER  GOODS  OF  EVERY  DESCRIPTION  MANUFACTURED. 

Correspondence  solicited  from  all  manufacturers  and  dealers  in  electrical  machinery  and  supplies. 

FOB  IJALB  BY  THB  GKNTRAliKLECTBIC  CO.,  CHICAGO. 

DISQUE  LE  CLANCHE  BATTERY. 


CENTRAL  UNION  TELEPHONE  COMPANY. 
General  Ofpiceb,  Telephone  Building,  203  Washington  Street, 

Chicago,  April  25, 1891. 

WESTERN  ELECTRIC  CO.,  Chicago. 

Dear  Sirs: — For  a  number  o£  years  past  this  Company  has  used  quite  generally 
the  LeClanche  porous  cupa  manufactured  by  you,  and  they  have  given  us  entire 
satisfaciion,  and  it  is  our  Intention  to  continue  their  use,  »■>  long  as  conditions  remain 
as  at  present. 

We  have  not,  thus  far,  found  it  necessary  to  take  advantage  of  the  guarantee 
furnished  by  you,  as  to  the  life  of  these  porous  cnps,  as  they  have  outlived  the  lime 
specified  in  the  agreement.  Tours  respectfully, 

(Signed)  F.  G.  BEACH,  Gen'l.  Supt. 


CHICAGO  TELEPHONE  COMPANY, 

Telephone  Building,  20}  Washington  St., 

Chicago,  III.,  April  8, 1891. 
WESTERN  ELECTRIC  CO.,  Chicago. 

Gentlemen: — Regarding  your  inquiry  of  yesterday  relative  to  Porous  Cups, 
we  have  hetn  using   the  Western  Electric  Company's  Disque  LeClanehe  Porous 
Cup  for  a  number  of  years  and  have  e.xperienced  a  very  satisfactory  f  ervlce  from  the 
same,  eo  much  so.  In  fact,  that  we  are  purchasiog  this  cup  in  large  quantities. 
Yours  truly, 

"(Signed)  J.  .1.  NATE, 

Purchasing  Agent. 


PRICES  ON 

APPLICATION. 


WESTERN  ELECTRIC  COMPANY, 


CHICAGO  AND 
NEW  YORK. 


f 


CABLES  OF  ALL  KINDS 

UNDERGROUND  CONDUCTORS. 

LEAD  COVERED  TELEPHONE  CABLES. 

WEATHERPROOF  AND  UNDERWRITERS'  LINE  WIRE. 

COPPER  AND  BRONZE  TROLLEY  WIRE. 

MAGNET  WIRE. 


-MANUFACTURED  BY 


I 


JOHN  A.  ROEBLING'S  SONS  CO., 

Warehonse,  171  and  173  Lake  St.,  Chicago,  111. 
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A  MARYELOUSJNOVATION 

THE  THOMSON-HOUSTON  ELECTRIC  COMPANY 

Has  Revolutionized  the  Electrical  Equipment  of  Street  RailwaySi 


The    Intermediate    Shaft,   Pinion    and 
Gear  have  been  discarded. 


The  Armature  Pinion  and  Axle  Qear 
are  now  enclosed  in  a  dust-proof 
case  filled  with  oil. 


Reducing  to  a  minimum  the  cost  for 
repairs  and  absolutely  eliminating 
the  objectionable  noises  incident  to 
all  other  systems. 


The  Armature  speed  has  been  reduced 
from  1200  to  500  revolutions  per 
minute. 


The  Railway  Motor,  as  now  construct- 
ed, comprises  less  than  a  dozen 
parts. 


The  construction  of  the  Armature 
avoids  the  possibility  of  a  burn-out, 
except  by  malicious  carelessness, 
and  when  damaged,  can  be  readily 
repaired  by  a  novice. 


Don't  make  a  mistake  by  contracting 
for  Railway  Equipment  before  see- 
ing or  understanding  this  marvel- 
ous machine. 


Prices  for  Repairs,  Parts  and  Supplies 
materially  reduced. 


Information,  Prices  and  Literature  fur- 
nished on  application. 


IliSi-Hoisti  Etelric  Co. 


CHICAGO  OFFICE: 

148  Michigan  Avenue. 


BOSTON    OFFICE; 

620  Atlantic  Avenue. 
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THE 


KNAPP  ELECTRICAL  WORKS 


The  Safety  Insulated  fire  &  Cable  Co. 


to 


We  wish  to  call  the  attention  of  our  customers  and  the 
trade  in  general  to  the  fact  that  ice  are  now  the  General  West- 
ern  Agents  for  the  Safety  Insulated  Wire  &  Cable  Co.  of  New 
York.  After  several  years'  experience  with  rubber  covered 
Wires,  Cables^  etc.,  ive  are  satisfied  that  the  Safety  Seamless 
Rubber  Insulated  Wires  and  Cables  for  Underground,  Aerial, 
Submarine  and  Inside  uses,   are  without  an  equal. 

Our  aim  has  always  been  to  handle  the  best  and  nothing 
but  the  best,  and  until  we  find  som,ething  better  than  the 
Safety,  you  will  find  us  in  position  to  ship  promptly  any 
quantity  or  sizes  of  Seamless  Rubber,  or  lead  covered  Wires 
and  Cables. 


PERKINS  ELECTRIC  LAMP  CO, 

Lamps  to  Fit  any  Socket. 
Any  Candle  Power.     Highest  Efficienoy. 

OUR    CATALOGUE    FOR    '91    JUST   OUT. 

54  and  56  FRANKLIN  STREET,      -      -      CHICAGO. 
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FACTORIES,  ANSONIA,  CONN. 


INCORPORATED  1880. 


After  July  1st,         4^  j 

102  &  IQ4Micli'gan  Ave., 

Cor.  Randolph  St. 


TfiE: 


CiilCA(59. 


Individuals! 

Isolated  Plants! 

Central  Stations! 

Dealers ! 


g^HADES  CF  ALUMINUM ! 


•*•— 1 
v""? 


7=;  They  don't  Tarnish   t=^ 


A         «■ 


For 

Fractieal  Use, 

Increases 

the 

Amount  of  Light 

Two.Fold. 


Nothing  Better^ 
Can't  Break, 
Economical, 

Always  Bright, 


RAW-SILK  WIPERS. 

Trade  No.  a  1 95. 

Here  is  just  the  thing  you  want 
for  cleaning  Shades  or  Globes. 
No  lint — can  be  washed  over  and 
over.    Price  each,  25  cents. 


For 

Decorating^ 

Exquisite  Effects, 

Possible 

in 

Ko  Other  Way. 


Delicate, 

Dazzling^ 
Novel, 

Recherche. 


— ^^-  lalST  PER  DOZEN,  -^^r 

Trade  No.  3868.    Satin  Finish,  Inside  and  Out, 
Trade  No.  3869.    Satin  inside,  Frosted  Out, 

07X1.  .^x> XI  x>is  ooxTsra^s. 


$  1 2.O0. 
14.00. 


or  lv£siil- 
Write  or  Telegraph. 

««-  ORDERS  SHIPPED  SAME  DAY.  -^ 
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DOUBLE  CARBON  LAMPS 

Afford    the    Only    Reliable    and    Efficient    Means    for 


ALL  IHT  ELECTRIC  LIGHTING. 


All  other  devices  are  crude,  expensive,  and  unsatisfactory. 


TIE  wm  mum  mm 

Has  established  its  broad  foundation  patent  for  Double  Carbon  Arc  Lamps, 
No.  219,208,  having  won  four  distinct  infringement  suits  in  the  United 
States  Courts,  two  of  them  on  final  hearing,  the  decisions  being  rendered  by 
Judges  Gresham,  Blodgett,  Brown  and  Ricks. 

The  public  is  warned  against  the  use   of  infringing  lamps  or  any  crude 
substitute  for  the  Brush  invention. 


ARC  LIGHTING  APPARATUS, 

ELECTRIC  MOTORS  AND  GENERATORS, 

ALTERNATING  CURRENT  APPARATUS. 
INCANDESCENT  LIGHTING  MACHINES, 

CARDONS  FOR  ARC  LIGHTING, 
i  ETC,  ETC,  ETC. 

^  THE  BRUSH  ELECTRIC  CO., 
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NOTE  THE  Contrast!! 

INCANDESCENT   LIGHTS 

In  Central  Stations  July  1st,  1890. 


THOMSON-HOUSTON  SYSTEM. 

4,150 
12.800 


VERMONT, 
TENNESSEE, 


Agpgatfi  Of  AH  Ote  Systems. 

2,200 


1,485 
1,500     SOOTH  CAROLINA,     NONE. 


18.450 


'P 


TOTAL 


P 


3,685 


plyF    TIMES^^  many  of  the  Thomson-Houston  System  as  of 


ALL   OTHERS    COMBINED. 


The  flguree  referring  to  "total  of  all 
■yBteiuB,"   taken  from  table  published  in 
Augiist  number  of  "Electrical  Industries," 
for  year  1890,  are  of  undisputed  accuracy. 

Total  of  aU 
systems. 

Thomson-Houston  System. 

Number. 

Percentage  to  total  of  all 

systems. 

Vermont,      -     -     -     _ 
Tennessee,  -     -      -     - 
South  Carolina, 

6,350 

14,285 

1,500 

4,150 

1 2,800 

1,500 

65  ,o  per  cent. 
89^  percent. 
1 00  per  cent. 

THOMSON-HOOSTON  ELECTRIC  CO., 


620  Atlantic  Avenue,  Boston,  Mass. 

Wall  and  Ijloyd  Streets,  Atlanta,  Qa. 

116  Broadway,  New  York  City. 

16  First  Street,  San  Francisco,  Oal. 

831  New  York  Life  Building,  Kansas  City,  Mo. 


148  Michigan  Avenue,  Chicago,  111. 
406  Sibley  Street,  St.  Paid,  Minn. 
215  West  Fourth  Street,  Cincinnati,  O. 
1110  Noble  Street,  Philadelphia,  Pa. 
1383  F  Street,  Washington,  D.  C. 
116  North  3d  Street,  St.  Louis,  Mo. 
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Accumulator  Co. ,  Tlie siii 
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American  Electrical  Woika xiii 
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Ball  En^e    Co xx 
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C.  B.  &Q.  R.  R 

C.  &  C.  Electric  Motor  Co....xviii 

Calklps  &  S  -n,  J.  W xiii 

Card  Electric  Motor  &  Dynamo 

Co 

Central  Electric  Co vii 

Chicago  Electric  Club 

Chicago  Electric  Mfg.  Co xv 

Cliicigo  Insulated  Wire  Co xlx 

Cleveland  Aluminum  Co xlil 

Cleverly  Electrical    Works Iv 

Colburn&  Co.,  I.  W xv 

Consolidated  Electric  Storage 

Co xxvi 

Coolidgp.  Fuel  &  Supply  Co. . . 

Cowles  Electric  Smelting  and 

AluminumCo xv 

Cowles  Syndicate  Co.  Ltd. .The. xlv 
Crocker- Wheeler  Electric  Motor 

Cf> xiii 

Day's  Kerite  Insulation i 

Dayton  Globe  Iron  Works  Co. xvlll 

Detr  .It  Electrical  Works xvll 

DeUny,  P.  B xiv 

Eastern  lilectric  Cable  Co xlli 

Edison  Geofral  Electric  Co.. — 

Lamp  Dept vlii 

Electric  Merchandise  Co xvi 

Electric  Railway  Specially  Co i 

Electric  Construction  &  Sup.  Co.xvU 

Electrician  Pub.  Co 

X,  xix 

Electrical  Construction  Co.,  The. xiii 

Electrical  Eigioeering  Co xiii 

Electrical  Supply  Co.,   The...xxlv 

Elektron  Mfg.  Co xvi 

Empire  City  Electric  Co xvi 

Empire  China  Works xlv 

Engineering  Equipment  Co i 

Evans  Friction  Cone  Co xix 

B'letchertfcFletcher  Electric  Co...xv 

For  Sale xill 

Fort  Wayne  Electric  Co xxvi 

Freeman.  Coleman  &  Co xlv 

Globe  Carbon  Co xv 

Great  Western  Electric  Sup.  Co v 

Greeley  &  Co.,  The  E.  S I 

Elawkeye  Electric  Mfg.  Co 

Hay-Horn  Mfg.  Co 

Hazilton  Tripod  Boiler  Co xiv 

Helfller  Electric  Light  Co 

Hill  Clutch  Works x 

Tlolroes,  C.  H xiii 

Holmes,  Booth  &  Haydens iv 

Holizer-Cabol  Electric  Co I 

Hood,  Wra Iv 

Howard  &  Co.,  Ilirani  M xviil 

Hunt  Machine  Co.,Ro<l°ey xix 

Hutton. Henry xv 

India  Rubber  &  Gatta   Percha 

losulating  Co vi 

Interior  Condult&lnsulatlon  Co  ..xll 

International  Okonlte  Co i 

Ireeon,  Chas  L 

Karlavirt  Mfg.   Co xiv 

Knapp  Electrical  Works xxiil 

Leflel  &  Co..  Jas xiii 

Lencon,  J.  M.   .    xlv 

Little  &  Co.,  F.  P xlll 

McLiuphlln.  Jiraes xvlji 

Mason,  James  H xIH 

Mllllken  Bros Iv 

Minneapolis  Street  lUIlway  Co..- 

Monitor  Electric  Co x 

Moshei  Arc  Lamp  Co 

Munsell  &C-o.,  Eugene xIII 

National  Carbon  Co Iv 

National  Electric  Mfg.  Co Ix 

N.Y.B«llIne<&  Packing  Co. .. . 

New  York  Insulated  Wire  Co x 

North  AmerioBn  Electric  Co. . . 

Northwestern  Electrical  Spec- 
ialty Co 

OstranderA  Co.,  W.  It xH 

Palflle.  H.  T xii 

Page  Belting  Co xvlli 

Partrick  &  Cartel  Co xlv 

Payne  «&  Co.,  Geo.  W xix 

Pearson    &  Co.,  W.  B ...xx 

Phoenix  Glass  Co xvlll 

Pond  Engineering  Co xx 

Powell  Co.,  Wm. — ^ 


Queen  &  Co xiii 

Roeblings'  Sons  Co.,  Jno,  A xxi 

Rose  Polytechnic  Ins'itu*e xiv 

Sawyer-Man  Electric  Co xi 

Schieren&CD.   Chas.  A xii 

Schuyler  Electric  Cn xix 

Shawhan  Machine  Works xii 

•^hultz  Belting  Co 

SIous  City  Engine  Works xx 

Southern  Electrical  Supply  Co.. xx 
Standard  Electrical  Work^.  ...  .xiv 

Standard  Underground  Cable  Co I 

Stanley  »fc   Hall xii 

Standard  Paint  Co xii 

Stanley  Electric  Mfg.  Co vi 

S'ar  Iron  Tower  Co 

SearnsMfg.  Co xx 

Stephenson  Co.,  Jno xviil 

Steriing,  W.  C I 

Stilwell  &  BierceMfg.  C  > . .  .xlv.  xv 

Sunbeam  Incand.  Lamp  Co xv 

Taussig,  S 

Temple,  J.  C xv 

Tnomson-Houston  Electric  Co. 

Lighting  Department ii 

Thomson-Houston  Electric  Co., 

Railway  Department xxll 

Triumph  Comp'd  Engine  Co xx 

Turner  Brass  Works. xiii 

Union  Hardware  Co xii 

United  States  Electric  Lighting 

Co xi 

VanNuIs  C.  S i 

Wanted xiil 

Western  Electric  Co xxi 

Westlnghouse  Electric  and  Mfg. 

Co 

Westlnghouse  Machine  Co xx 

Weston    Electrical    Instrument 

Co xii 

Wolleusak,  J.  P iv 

Woodbrldge  &  Turner  Engineer- 
ing Co    XV 

CLASSIFIED  LIST. 

Af-rnuiniators. 

Accamnlator  Co- ,  The. 
Brush  Electric  Co. 

Alamlnnin. 

Cowlee  Electric  Smelting  &  Befln- 

lug  Co. 
Cowlee  Syndicate  Co. 
Cleveland  Alamlnnm  Co. 
Freeman,  Coleman  &  Co. 

Annunciators. 

Central  Electric  Co. 
Electrical  Conetrnction  Co.,  The. 
Kmplre  CltyElectrtc  Co. 
Fletcher  &  Fletcher  Electric  Co. 
UreatWesiern  Electric  Supply  Co, 
Greeley  &  Co.,  The  B.  8. 
Holtzer-Cabot  Electric  60. 
Knapp  Electrical  Works. 
Monitor  Electric  Co. 
OBtf  undtr  &  Co.  W.  R. 
Partrick  &  Carter  Co. 
Standard  Electrical  Works. 
Stanley  &  Hall. 
Western  Electric  Co, 

Anti-Friction  Metal. 

Tomer  Braes  Worke. 
Arc  iiampa. 

Bain  Electric  Mfg.  Co. 

Brofh  Electric  Co. 

BaetOD  Electric  Co- 

Blectrlc  CoDBtmctlon  &  Sapply  Co. 

Fort  Wayne  Electric  Co. 

Hawkeye  Electric  Mfg.  Co. 

McLaughlin,  JaB. 

Schoyler  Electric  Co. 

ThomsoD-HoaBtoD  Electric  Co. 

Weetlnghoase  Electric  Jfc  Mfj,'.  Co. 

WoBtern  Electric  Co. 
Batteries. 

Bunnell  A  Co..  J.  U. 

Central  KleciHc  Co. 

Electrical  Supply  Co. .The. 

Fletcher*  Fletcher  Blectric  Co. 

Great WftBtern  Electric  Sopply  Co. 

Mar'OD,  Jae.  H. 

Monitor  Electric  Co. 

Partrick  Jk  Carter  Co. 

Queen  &  Co. 

UoDlbem  Electrical  Supply  Co. 

Standard  Electrical  Works. 

.Stau'ey  A  Uall. 

Weetern  Electric  Co. 
Battery  Jarn. 

Batler  Hard  Itubber  Co. 

I'untral  Electric  Co. 

Electrical  SappW  Co.,  The. 

Ilolrzer-Caboi  Electric  Oo. 

i'artrlcn  &  Carter  Co. 

Queen  &  Co. 

Stanley  &,  Hall. 

Weelern  Electric  Co. 
BcllH,  Klectrlc. 

Central  Electric  Co. 

Empire  City  Electric  Co. 

Fletcher  <t  Fletcher  Electric  Co. 

Oreat  Weetem  Blectric  Supply  Co. 

Greeley  &  Co.,  The  E.  8. 

Knapp  t^lectrJcai  Works. 

Mnnltor  Electric  Co. 

Northwestern  Elect.  Specialty  Co. 

Oatranfier  A  Co.,  W.  K. 

Partrick  Jfc  Carter  Co. 

SoHthem  Electrical  Hnpp|y  Co. 

Standnrd  Electrical  Works. 

Stanley  A  Uall. 

Wolleneak,  J.F. 

Weetem  Electric  Co. 
Bell  ft,  Magneto. 

Ontral  Electric  Co. 

Em[)lreCity  ElectrlcCo. 

Greeley  &  Co..  The  B.  S. 

Holtzer-  Cabot  Electric  Co. 

Knapp  Electrical  Works. 

Partrick  <k  Carter  Co. 

Standard  RIectrlcal  Works. 

SUolny  Allan. 

Star  Electrix  Co, 

WeBt«m  Electric  Co. 


Beitine. 

Evans  Friction  Cone  Co. 

Ireeon,  Chan.  L. 

K.  Y.  Beldne  &  Packing  Co. 

Page  Belting  Co. 

Schieren  &  Co..  Chae.  A. 

Shuitz  Belting  Co. 
Boilers. 

Abendroth  &  Root.  Mfe.  Co. 

Ilazelton  Tilpod  Boiler  Co. 

Pond  Engineering  Oo. 
Boolts.  kiectrical. 

Electrician  PnbllBhing  Co. 
Braider  spoolers. 

Payne  &  Co.,  Geo.  W. 
jSnreiar  AlarniH. 

Central  Electric  Co. 

Electrical  Supply  Co..  The. 

Empire  City  Electric  Co. 

Fletcher  J;  Fletcher  Electric  Co. 

Great  Western  Electric  Supply  Co. 

GreeleyA  Co-.The  S.  8. 

Holtaar-Cabot  Electric  Co. 

Knapp  Electrical  Works. 

Moniior  Electric  Co. 

Oatrander&Co.,  W.  R. 

Partrick  &  Carter  Co. 

Southern  Electrical  Supply  Co. 

Standard  Blectrlcal  Works. 
Cables. 

(See  Wire  Insulated.) 
Cable.  Electric,  (See  Wire  Ineu- 

lated),  Copper,  Sheet  and.  Bar, 

RoebllQg's  sone  Co.,  John  A. 

Standard  Underground  Cable  Co. 

Wefetem  Electric  Co. 
Carbons,  Points  and  Plates. 

Brush  Electric  Co. 

Central  Electric  Co. 

Electrical  Sapply  Co.,  The. 

Empire  City  Electric  Co. 

Globe  Carbon  Co. 

Knapp  Electrical  Works. 

National  Carbon  Co. 

W  estem  Electric  Co. 
Cars,  Electric  Railway. 

Minneapolis  St.  Ey.  Co. 

Stephenson  Co.,  John. 
Cintenes,  Friction. 

Hill  Clutch  Works. 
Cunstraction  and  Bepairs. 

Bain  Electric  Mfg.  Co. 

Blectric  Construction  &  Sapply  Co. 

Electrical  Conetruction  Co., The. 

Electrical  Engineering  Co. 

Chicago  Klectrlc  Mfg.  Oo. 

Knapp  Electrical  Works. 

McLaughlin,  Jas. 

Shawhan  Machine  Works. 

Temple,  J.  C. 

Weetem  Electric  Co. 
Contractors.  Electric  liietit, 

Knsine  Plants  and  Electric 

Railways. 

Brush  Electric  Co. 

Chicago  Electric  Mfg.  Co. 

Edison  General  Electric  Co. 

Electrical  Engineering  Co. 

Fort  Wayn?  Eleclric  Co. 

Engineering  Equipment  Co. 

Hutton,  Henry. 

McLaairhlln,  J  as. 

Pearaw  &  Co.,  W.  B. 

Pond  Engineering  Co. 

Temple,  J.  C. 

Thomson-Houston  Electric  Co. 

United  States  Electric  Lighting  Co. 

Westinghduse  Electric  &  Mfg.  Co. 

Western  ElectrlcCo. 

Woodbrldge  &  Turner  Eng.  Co. 
Copper  Wires  and  Tapes. 

American  Electrical  Works. 

Central  Electric  Co. 

Chicago  Ineolated  Wire  Co. 

Edieon  General  Electric  Co. 

Electrical  Sapply  Co.. The, 

(■Jreat  Weetern  Electric  Supply  Co. 

Holmes,  Booth  &  Haydene. 

International  C>konIte  Co.,  The. 

Knat>p  Electrical  Works, 

Monitor  Electric  Co. 

Roebling'e  Sons  Co^,  Jno.  A. 

Standard  Electrical  Works. 

Standard  Underground  Cable  Co. 

Western  Electric  Co. 
CroSH-Arnis. 

Central  Electric  Co. 

Electrlral  Supply  Co.,  The. 

(■irpat  Wofltern  Electric  Supply  Co. 

lloli  ,es,  C.  H. 

Mod  tor  ElectrlcCo. 

Southern  Electrical  Supply  Co. 

Weetern  Electric  Co. 
Cnt-ontH  and  tfiwitcbes. 

AlexandfT,  Barney  &  Chapln. 

Auloniatir  Switch  Co. 

Central  Electric  Co, 

Electrical  Supply  Co.,  The. 

Empire  City  Electric  Co. 

Kletcher  &  Fletcher  ElectrlcCo. 

Great  Weetern  Electric  Supply  Co. 

Greeley  &  Co.,  The  E.  8. 

llultzor-Cabot  Electric  Co. 

PalBte,  H.T. 

Partrick  &  Carter  Co. 

Koutbern  Electrical  Sapply  Co. 

Union  Hardware  Co. 

Viii)  Nuii.C.  S. 

Western  Electric  Co. 
If  y  nam  OS. 

Brush  Blectric  Co. 

BbId  Electric  Mfg.  Co. 

{^oibnrn  <te  Co.,  I.  W. 

lOliHfrlcftl  J'InglneorIng  Co. 

Fort  Wayne  liiHctrIc  Co. 

llawkeye  Electric  Manufacturing  Co. 

Howard  &  Co.,  Hiram  M. 

Ht'lelor  Electric  Light  Co. 

Llttl"  .t  Co.,  F.  P. 

National  Electric  ManafacturlngCo. 

Schuyler  ElectrlcCo. 

Hbiiwhan  Machine  Works. 

Thomson-HouHton  fClectricCo. 

rnltfil  States  Eloctrlc  LlghtinR  Co. 

Wertt'Tn  KlectrlcCo, 

WeetlDghouse  Blectric  <&  Mfg.  Co. 
Electrical  Instruments, 

Central  Electric  Co. 

Electrlc'il  Supply  Co.,  The. 

Groat  Western  Electric  Supply  Co. 

Greelfty  &  Co.,  Tbf*  E.  8. 

Partrick  A  Carter  Co. 

O.aeen  A  Co. 

Western  Blectric  Co. 

Weston  Blectrlcal  Instrument  Co. 

Electrical  Hpeclaltles. 

Hlpwell  Mfg.  Co.,  H.  U, 
Northwentern  Blect.  Specialty  Co. 
Turner  BrMS  Works, 


Blectric  RaUways- 

Detroit  Electrical  Works. 
Edison  General  Electric  Co. 
Thomson-Houeton  Electric  Co. 
Weslinghouse  Electric  &  Mfg.  Co. 
Woodbridge  &  Turner  Eng.  Co. 

Electroliers    and    Combina- 
tion Pixtnres. 

Bagsot.  E. 

Electrical  Supply  Co.,  The. 
Great  Western  Electric  Supply  Co. 
Sawyer-Man  Electric  Co. 
Thomson-Houston  Electric  Co. 

Electro-Platlns  Slachines. 

Brush  Electric  Co. 
Colbarn&Co.,I.  W. 
Edison  General  Electric  Co. 
Thomson-Houston  Electric  Co. 

Eneines,  tSteam. 

Ball  Engine  Co. 
Engineering  Equipment  Co. 
Pearson  &  Co.,  W.B, 
Pond  Enaineering  Co. 
Sioux  City  E  nglne  Works . 
Stearns  Mfg.  Co. 
Triumph  Compound  Engine  Co. 
Weetiaghouse  Machine  Co. 

EngraT'^rs. 

Biaun  illustrating  Co. 

Fire  Alarms. 

Electrical  Supply  Co.,  The. 
Knapp  Electrical  Works. 
Partrick  &  Carter  Co. 
Western  Electric  Oo. 
Friction  Cones. 
ByauB  Friction  Cone  Co. 

Gas  liisbtinci  Electric. 

Cleverly  Electrical  Works. 
Electrical  Supply  Co..  The. 
Knapp  Electrical  Works. 
Partrick  &  Carter  Co. 
Western  Electric  Co. 
Wollensak,  J.  F. 

General  Electrical  tilnpplles. 

Alexander,  Barney  &  Chapin. 

American  Electrical  Works. 

Automatic  Switch  Co. 

Brush  Electric  Co. 

Central  Electric  Co. 

Chicago  Electric  Mfg.  Co. 

Cleverly  Electrical  Works. 

Edison  General  Electric  Co. 

Electric  Construction  &  Supply  Co. 

Electrical  Supply  Co.,  The. 

Empire  City  Electric  Co. 

Fletcher  &  Fletcher  Electric  Co. 

Great  Western  Electric  Supply  Co. 

areelej&Co.,TheE.  S. 

Holmes.  Bf>oth&  Haydens. 

Holtzer-Cabot  Electric  Co. 

InternatloQal  Okonite  Co.,  The. 

Knapp  Electrical  Works. 

Lennon,  J.  M. 

Monitor  Electric  Co, 

Ostrandcr  &  Co.,W.  R. 

Partrick  &  Carter  Co. 

Southern  Electrical  Supply  Co, 

Stanley  &  Hall. 

Standard  Electrical  Works. 

Thomsoa-Houston  ElectrlcCo. 

Union  Hardware  Co. 

VanNaiB,  C.  S. 

Western  Electric  Co. 

Wollensak,  J.  F. 
Globes  and  Electrical  Giass- 

Tvare. 

Baggot.  B. 

Great  Western  Electric  Supply  Co. 

Phoenix  Glass  Co. 
Hard   Bnbber  for  Electrical 

Purpose  B. 

Butler  Hard  Rubber  Co. 

Insulators  and  Insulatins 
Ifaterlals. 

Alexander,  Barney  &  Chapln. 

Butler  Hard  Rubber  Co. 

Central  Electric  Co. 

Electric  Merchandise  Co. 

Electrical  Supply  Co.,  The. 

Empire  City  hiectric  Co. 

Fletcher  &  Fletcher  Electric  Co 

Great  Western  Electric  Supply  Co. 

Interior  Conduit  &  Insulation  Co. 

International  Okonlte  Co.,  The. 

Kartavert  Mtg.  Co. 

Kuapp  Electrical  Works. 

Monitor  Electric  Co. 

Muneell  &  Co.,  Kugene. 

New  York  Intmlated  Wire  Co. 

Partrick  &  Carter  Co. 

Southern  Electrical  Supply  Co, 

Standard  Paint  Co. 

Woeturn  Electric  Co. 
Insulated  W^lres  and  Cables. 

Sloeoet  Wire. 

American  Electrical  Works. 

Central  Electric  Co. 

Chicago  Insulatfd  Wire  Co. 

Day's  Krrlto  insulation. 

Eastern  E  lectric  Cable  Co. 

Edieon  General  Electric  Co. 

Blectrlcal  Sapply  Co.,    The. 

Great  Western  Electric  Supply  Co. 

HolmCH,  Uooch  A  Haydens. 

Interior  Conduit  Jb  Insulation  Co. 

International  Okonlte  Co.,  The. 

India  Rubber  &  Gutta  Purcha  Insu- 
lating Co. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Now  York  Insulated  Wire  Co. 

Partrick  <fc  Carter  Co. 

Southern  Electrical  Supply  Co. 

Standard  Electrical  Works. 

Standard  Underground  Cable  Co. 

Western  Electric  Co. 
Jonmal  Rearines. 

Turner  Brase  Works. 
IjampH,  incandescent. 

Alexander,  Barney  &  Chapln. 

Bometelo  Electric  Co. 

Bmsh  Electric  Co. 

Buckeye  Kloctrlc  Co. 

Central  KlectrlcCo. 

Bdleon  General  Electric  Co. 

Electrical  Sapply  Co.,  The. 

Empire  City  Electric  Co. 

Great  Weetern  Klectric  Supply  Co. 

Greeley  i  Co.,  The  B.  8. 

Helsler  Klectric  Light  Co. 

Hood,  Wm. 

Knapp  Electrical  Works. 

I.^nnon,  J.  M. 

Monitor  Blectric  Co. 

Hawver-Hnn  I£l(w.trlr  Oo. 

Boutheia  Electrical  Stpply  Co. 

•tt&lMi»»  In<wiMlM««it  luKmf  Co. 


Lamp8,Incande8ceut— Contd. 

Thomson-Houeton  Electric  Co. 

Western  ElectrlcCo. 
Slaenet  tVire. 

(Seelneulated  Wire.) 
medical  Batteries. 

Fletcher  &  Fletcher  ElecLrlc  Co. 

Partrick  &  Carter  Co. 
niica. 

Munsell  &  Co.,  Eugene. 
Ulninc:  Apparatus,  Electric. 

Bain  Electric  Mfg.  Co. 

Edison  General  Electric  Co. 

Thomson-Houston  Klectric  Co. 

Westlnghouse  Electric  &  Mfg.  Co 
motors. 

Bain  Electric  Mfg.  Co. 

Brush  Electric  (Jo. 

Baxter  Electric  Motor  Co. 

Calkins  &  Son  J.  W 

Card  Electric  Motor  &  DyuHmo  Co. 

Crocker-Wheeler  Electric  Motor  Co 

C.  &  C .  Electric  Motor  Co. 

Detroit  Electrical  Works. 

Easton  ii  lectric  Co. 

Edison  General  Electric  Co. 

Electrical  Engineering  Co. 

Elektrot  Manufacturing  Co. 

Hawkeye  Electric  Mie.  Co. 

Lennon,  J.  M. 

Shawhan  Machine  Works. 

Thomson-Houeton  ElectrlcCo 

U.  S.  Electric  Lighting  Co. 

Westinghouse  Electric  &  Mfg.  Co 
Oils.  ^ 

Taussig,  S. 
Oil  Cups  and  Brass  Goods. 

Powell  Co.,  Wm. 
Packlns. 

K.  Y.  Belting  &  Packing  Co. 
Pins  and  Brackets. 

Central  Electric  Co. 

Coolidge  Fuel  &  Supply  Co. 

Blectrlcal  Supply  Co.,  The. 

Great  Weatem  Electric  SuddIv  Co 

Holmes,  C.  H.  ^^  ' 

Standard  Electrical  Works. 

Southern  Electrical  Sapply  Co. 

Western  Electric  Co. 
Poles. 

Brownlee  &  Co. 

Central  Electrio  Co. 

Coolidge  Fuel  &  Sapply  Co. 

Electrical  Sunplv    Co.,  The 

Great  Western  Electric  Supply  Co 

Holmes,  C.fl. 

Mllllken  Bros. 

Sterling,  W.  C. 

Star  Iron  Tower  Co. 
Pabllshers.  Electrical 

Electrician  PubHshing  Co. 
Posh  Buttons. 

Central  ElectrlcCo. 

Electrical  Supply  Co.,  The. 

Fletcher  &  Fletcher  Electric  Co. 

Great  W  estern  Electric  Sapply  Co 

Knapp  Electrical  Works. 

Northwestern  Elect.  Specialty  Co 

Partrick  &  Carter  Co. 

Standard  Electrical  Works. 

Union  Hardware  Co. 

Western  Electric  Co. 
Railways.  Electric. 

(See  electric  railways.) 
SeparBtors.  IWteam. 

Pond  Engineering  Co. 
Speaklnie:  Tubes, 

Central  Electric  Co. 

Electrical  Supply  Co.,  The. 

Knapp  Electrical  Worka. 

Monitor  Electric  Co. 

Ofltrander  &  Co.,  W.  R. 

Western  ElectrlcCo. 

Wollensak,  J.  F. 
Speed  Indicators. 

Queen  &  Co. 
ISt»*cct  Ky.  Kquipnient. 

Mioneapolie  Street  Uy.  C  o. 
Hnnplles.  Elccfric  Kailnay. 

Flectric  Merchandise  Co. 

Electric  Railway  Specialty  Co. 
Tapes,  Insolatinc. 

American  Electrical  Works. 

Central  Electric  Co. 

Eastern  Electric  Cable  Co. 

Edieon  General  Electric  Co. 

Electrical  Supply  Co.,  The. 

Great  Western  Electric  Supply  Co. 

India  Rubber  &  Qutta  Percha  lu- 
sulatlDgCo. 

Internattopal  Okonlte  Co.,  The. 

New  York  Inniilated  Wire  Co. 

Western  ElectrlcCo. 
Telegrrapli  Apparatus. 

Bunnell  A  Co.,  J.  H. 

Central  Electric  Co. 

Electrical  Supply  Co.,  The. 

Empire  City  Electric  Co. 

Great  Weetern  Electric  Supply  Co. 

Greeley  &  Co.,  The  B.  8. 

Knapp  Electrical  Works.    « 

Monitor  ElectrlcCo, 

Partrick  &  Carter  Co. 

Standard  Electrical  Works. 

Western  ElectrlcCo. 
Teleplionefp.  Electric. 

Standard  Electrical  Works. 

Western  Electric  Co. 
TclrplioiiPH,  IVon-VCioctrlc. 

Hoslwlck  &  r.urgees  Mfg.  Co. 
Test  InHtrnments. 

Bain  Electric  Mfg.  Co. 

Central  Electric  Co. 

Electrical  Sapply  Co^The. 

Greeley  A  Co.,  The  E.  S. 

Knapp  Electrical  Works. 

tJuoen  &  Co. 

Weetern  Klectric  Co. 

Weetoo  Electrical  Instrument  Co 
Oni<-e  Furniture. 

Andrews  &  Co,,  A.  H. 
Trail  sforniers. 

Stanley  Klectric  Mfg.  Co. 
Trucks,  Klectric  Car. 

Detroit  Electrical  Works. 

Kdleon  General  Electric  Co. 

StephcDsnn  Co  ,  Jno. 

ThoDiBon-Houston  Electric  Oo. 

WeetlnRlionHu  PMnctrIc  &  Mfg.  Co 
Turbine  Wheels. 

Payton  Globe  Iron  Works  Co. 

Hunt  Machine  Co.,  Rodney. 

LofTel  &  Co,,  James. 

Stilwell  &  Bterce  Mfg.  Oo. 
Wire.  Bare. 

Aruorlran  Klectricftl  Works. 

Cootral  ElectrlcCo. 

Electrical  Sunplv  Co.,  The. 

Holmes,  Booth  ft  Uaydons. 

Knapp  BlsetTlcAl  Works. 

Fu&IcK  A  Oaruf  Co. 

B««tallft£*a  8ws  Co.,  tto.  A. 
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-TOE    ]VAmOIV^I_i   C^WI^BOIV  CO 


CleTrelarLd.,  Ol:i.io. 

MANUFACTURERS  OF- 


ELECTRIC  LIGHT  CARBONS  Aim  BATTERY  MATEBIAI.. 


Electric  Specialties. 

WE    MAKE 

Electric  Supplies  Under  Contract. 


THE  MILLIKEN  PATENT  POLE 


85  LIBERIY  STREET, 

NEW  YORK. 


For  Electric  Street  Railways  and  Fleclric  Light  Work, 

MANUTACTDBED  BY 

MILLIKEN  BROS. 


59  DE&RBORN  STREET, 

CHICAGO. 


Designers  and  Builders  of  Iron  and   Steel    Roofs.— Iron  Work 
for  Light  Stations  a  Specialty, 

WRITE   FOB   CIBCVI.AB  AMD   CATALOGUE. 


HOLMES,  BOOTH  &  HAYDENS, 

MANUFACTURERS    OF    BARE    AND    INSULATED    WIRE. 

Underwriters'  Copper  Electric  Light  Line  Wire,  handsomely  flnislied,  higJiest  conductivity.     Copper  Magnet  Wire,  Flexible  Silk,  Cotton 
fS^jLM^  and  Worsted  Cords  for  Incandescent  Lighting.    Round  and  Flat  Copper  Bars  for  Station   Work.  »Sl-Jt5f4 

^^^^^^^4-  Insulated  Iron  Pressure  Wire,  '* 


PATENT 


"K.K." 


LINE  WIRE 


y.y-y.T.y.T.y^v.T-'r-y.Ti 


For  Electric  Light,  Electric  Railways,  Motors,  Telegraph  and  Telephone  Use. 

.^.g-ents  for  tlie  ^VsT-A-SHIlTCa-TOlT  C-A-HBOiT  CO.,  CaxTosus  for  A.XO  LigrlitiELgr. 

THOS.  L.  SCOVILL,  New  York  Agent,         -        -        -       -         25  Park  Place,  NEW  YORK. 

WONDERFUL! 


p^S^% 


^ 


pf^l^zml)^0 


WHAT? 

THE  NEW  INCANDESCENT 
LAMP-"THE  JEWEL." 

FOR  ANY  VOLTAGE.      FOR  ANY  SOCKET. 

FOR   PARTICULARS  APPLY  TO 

^WIVI.  HOOD, 


C^GiOL&irskJL   .A.gron't, 
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NIGHT  IS  DAT 


'WHEJlSr      THE] 


I  Arc  Lamp 

IS    XJSE3ID. 


Manufactured  to  burn  on  either  il^rc  or 

Incandescent  Circuits. 


Sir^SI^l^    OFR    IIM    SEPRIIES. 


HEADQUARTERS  FOR  HOLMES,  BOOTH  ^  HAYDENS' 


Weatl)erprooffK.Kl  Line  Wire. 


IT  HAS  NO  SUPERIOR. 


GREAT  WESTERN  ELECTRIC  SUPPLY  CO., 

Manufacturers,  Dealers  and  Importers, 

CHICiLaO,  TJ.  S.  JL. 
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Stahley  Electric  Mfg.  Co 


TRANSFORMERS. 


Compare  these  weights 
with  weights  of  other  trans- 
formers: 


5  light, 
10  light, 
20  light, 
30  light, 
40  light, 
100  light. 


48  lbs. 

65  lbs. 

85  lbs. 
101  lbs. 
130  lbs. 
300  lbs. 


A.  C.  FAN  MOTORS. 


SMALL, 

NOISELESS, 

RELIABLE. 


Less  than   li  Amperes 
required  to  drive  it. 


Price,  $20.00. 


PITTSFIELD,  MASS. 

THE  INDIA  RUBBER  &  BUHA  PERCHA INSULATINB  CO.. 


-MABfrFACTUKERS  OF- 


VULCANIZED  INDIA-RUBBER 
Cables,  to  any  Specification 
up  to  8.000  Megohms  per 
mile. 

ABSOLUTELY  PURE  RUBBER 
CABLES. 

CONCENTRIC  CABLES,  any 
millage.  FLEXIBLE  CORDS. 
SILK.  HEIVIP.  COTTON.  DY- 
NAMO WIRES  and  CABLES, 
very  pliable.  Every  variety 
of  INCANDESCENT  CORES. 


THREE  and  TWO  -  WIRE 
CABLES,  to  any  specifica- 
tion up  to  8,000  Me- 
gohms per  knot. 

CABLES  of  High  Insulation 
and  Long  Life,  all  milage. 


If  you  are  not  acquainted  with  the  merits  of  Habirsliaw  Insulation 
we  shall  be  pleased  to  send  you  samples  upon  application. 

W.  M.  HABIRSHAW,  Gen'l  Mgr.     OFFICE:  3 1 5  Madison  Ave,  Cor.  42d  St,  New  York. 

FACTORY:    Glen  wood,  Yonkers,  Iff.  Y. 

WESTERN    AGENTS,   The   Electrical    Supply   Cn.,    171    Randolph    Street,    Chicago,  Illinois, 


June  6,  1891 


Our  St.  Louis  Branch: 

Southern  Electrical  Supply  Go., 


>i-OW/> 


TRADE        MARK. 


823  Locust  St., 

ST.  LOUIS,  MO. 


WESTERN    ELECTRICIAN. 


NICKEL-PLATED 


WITH  OR  WITHOUT  INDICATORS. 


Our  Kansas  City  Branch: 

Gate  City  Electric  Company, 


vLON/x 


TRADE        MARK. 


572  Delaware  St., 

KANSAS  CITY,  MO. 


WE    HAVE    A 


Xa  Jk^  &  B     M  7  o  o  :i^ 

of  these  SPEAKING  TUBE  WHISTLES  on   hand,  which  we  will  dispose  of  at  the  following  prices: 


I  dozen  lots, 
5       " 


10 

25 

60 

100 


S2.00. 
1.75. 
I.50. 
I.40. 
1.35. 
1. 30. 


Tbe  ELECTRICIAN'S  TORCH 

Is  safe,  durable,  easily  repaired,  lias  a  reversible  burner 
that  can  be  used  in  any  position  and  will  not  blow  out  in  a 
gale  of  wind.  Can  be  used  as  a  Blow-pipe  Torch  or  a  Fan- 
tail  Heater  and  can  be  instantly  changed  from  an  intense 
heat  to  a  feeble  flame,  or  Ihe  reverse. 


llolper  ForKC 


Tbe  No.  1  HELPER  FORGE 

Can  also  be  used  in  the  highest  wind.  One  gallon  of  74° 
deodorized  gasoline  will  run  it  all  day.  It  is  Tnade  to  stand 
hard  work. 


T/iese 


CARBON  HOLDERS 


r|i|H*r  I'arhon  lloldiT. 


Are  designed  especially  for  Thomson-Houston  and  Brush 
lamps,  and  are  sold  at  very  low  prices.  We  also  have  a  lot 
of  Thomson-Hotiston  lower  carbon  holder  rings, 

We  are  now  eicloslve  Western  Agents  for 


liO^ver  Cni'lioii  If  older. 


Cominercial  Fire-Proof  lamp  Cord,     Packard  Incandescent  lamps, 
Bryant  Sockets  (an  porceiam  and  Brass  >,  okonite  Wire,  Improved  Candee  Wire. 


Our  Omaha  Branch: 

Western  Electrical  Supply  Co., 


vLOW/> 


TRADE        f-lAkK. 


418  S.   i5th  St., 

OMAHA,  NEB. 


CENTRAL  ELECTRIC 
COMPANY, 

1  1 6  &  118  Franklin  Street, 
CHICAGO. 


Connected  by  Private  Wire  with   Postal  Telegraph-Cable 
Company's  System. 


Our  Denver  Branch: 

Electric  Power  Transmission  Co., 


vlo/v/^: 


TRADE        MARIG 

1722  Lawrence  St., 

DENVER,  COLO. 
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Edison  General  Electric  Co, 

EDISON  BUILDING,  BROAD  STREET, 


'^ 


Edison  General  Electric  Co.'s  Lamp  Works,  Harrison,  N.  J.    Devoted  Exciasively  to  tbe  Mannfacture  of  Incandescent  Lamps. 


.THE  LARGEST  INCANDESCENT  LAMP  FACTORY  IN  THE  WOKLD. 


Edison  Lamps, 


Least  First  Cost, 

Least  Operating  Expense, 

Longest  Life  for  Given  Expenditure  of  Power. 


The  relative  economy  in  the  use  of  lamps  of  different  efBciencies  under  average  condi- 
tions of  central  station  practice  is  shown  by  the  following  table: 


For  16  c.  p.  lamps  of  For  16  c.  p.  lampe  of 
3.77  watts  per  can-     3.1  watts  per  can- 
dle and  'dOO  boara     die  apd  600  hours 
average  life.              average  life. 

For  16  c.  p.  lamps  of 
8.6  watts  per  ran- 
dloand  900  houra 
average  life. 

For  16  c.  p.  lamps  of 
4  watts  per  candle 
and     1,500    houra 
average  life. 

Power 

0.357  cts.               0.400  cts. 
0.146  cts.              0.073  cts. 

0  464  cts. 
0.049  cts. 

O.PlOcls. 

0.029  cts. 

Total  coat  per  16  caodle  lamp  hour 
when  the  power  to  run  a  36  c.  p.  3.1 
watt  lamp  costs  0.4  cts.  per  hour,  and 
lamps  erst  44  cts.  each 

0.503              0.473 

cts.           '            cts. 

0.613 

cts. 

0.645 

cts. 

N.  B.    The  Edison  Lamp  has  an  efficiency  of  3.1  Tratts  per  candle. 

Lamps  supplied  of  any  voltage,  any  candle  power  and  in  any  quantity,  from 

DISTRICT    OFFICES: 


Canadian  District,  Kdison  Bldg.,  Toronto,  Can. 
Central  I>i«ttrict,  Rialto  Bnilding,  Chicago,  III. 
Kastem  District,  Edison  Bnilding,  Broad  St.,   New  Yorli, 
New  England  District,  25  Otis  iMreet.  Boston,  Mass. 


PacificCoast  Dist.,  Edison  BIdg;.,  1  liS  Bnsh  St.,  San  Francisco,  Cal 
Paciflc  Nortliwest  District,  Fleischner  BIdg.,  Portland,  Ore. 
Rocky  lUoantain  District,  Masonic  Bnilding,  Denver,  Colo. 
Sonthern  District,  lO  Decatar  Street,  Atlltnta,  CSa. 
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THE  NATIONAL  TRANSFORMER  SYSTEM 


CONVERTER  EFFICIENCIES. 
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Transformer  on  Pole  Showing  National  Safety  Fuse  Box. 


COMPLETE 


CENTRAL  STATION  EQUIPMENTS 

FOR 

LIGHT    OR    POWER 

DISTBIBUTIOK. 


OUR  APPARATUS  IS  OF  THE 

HIGHEST    EFFICIENCY, 

MECHANICALLY  AND  ELECTRICALLY. 

VTK  eCABAHTEE  ITS  OPBRATIOBT  AND 

PROTECT  OUR  CUSTOMERS. 


COMPLETE 

DIRECT   CURRENT  SYSTEM 

rou 

XjIC3-I3:TI3SrC3-. 


NATIONAL  ELECTRIC  MFC.  CO.,       Eau  Claire,  Wis. 


G»£10. 


jft-O-EIsTTa: 


NEW  YORK,  N.  Y., 
BUFFALO,  N.  Y., 
CINCINNATI,  O., 
WASHINGTON,  D.  C, 
PHILADELPHIA,  PA., 


Nalional  Electric  M(g.  &  Const.  Co.,  50  Broadway. 

Little,  McDonald  &  Co..  141  East  Seneca  St. 

W.  N.  Gray,  1  2  Chamber  of  Commerce. 

.      L.  N.  Cox,  16  FillliSt.,  8.  E. 

C.  M.  Blanchard,  Glrard  Building. 

SAN  FRANCISCO,  CAL., 


KANSAS  CITY,  MO., 
ST.  PAUL,  MINN., 
DETROIT,  MICH., 
DENVER,  COLO., 
WINNIPEG,  MAN., 

National  Electric  Development  Co. 


Ttiomas  Wolfe,  SIS  Main  SI. 

The  Electrical  Engineering  &  Supply  Co. 

•     Commercial  Electric  Co. 

The  Mountain  Electric  Co. 

Simpson-Davis  Electrical  Construction  Co. 
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We  Have  in  Stock  at  our  Ohicago  Branch  a  Oomplete  Line  of 

CRIMSHAW  WHITE  CORE  WIRES, 

'^B.  D."   WIRES, 

Competition  Line  Wires, 

Grimshaw  Tapes  and  Compound, 


H^^^ 


NEW  YORK  INSULATED  WIRE  CO.. 


NEW  YORK, 

649  and  651  Broadway. 


CHICAGO, 

78,  80  and  82  Franklin  St. 


GEORGE  W.  PAYNE  «( CO., 


MAKUFACTIIBERS    OF 


Used  in  connection  with  Braiding  Machinery  for  Electrical  Work 
where  wire  is  to  be  covered  by  Braiders, 


_  MachincH  built  when  reqaircd  in  duable  {wo  or  more  ends, 
with  drop  niotionN  to  stop  spindle  when  end  breaks,  also 
when  bobbin  is  fall.  . 

Works  102  Broad  St.,  PAWTUCKET,  R.  I. 


HILL 

Clutch  Works, 

CLEVELAND,  O. 


EASTERN   OFFICE. 

18  Cortlandt  St.,      -      NEW  YORE. 

Engineering  OiBce:  146  Franlilin  St., 
BOSTON. 

CHICAGO:         MINNEAPOLIS: 
^  So.  Canal  St.    305  Easota  Building. 

KANSAS  CITY: 
1231  and  1!S3  Union  Avenne. 

ELECTRIC  LIGHT  PLANTS 

Deiigned,  Erected  and  Fainiibei 

Send   for    new    Catalogue  Power 
TianemlsBloii  Mactimeiy. 


G.  A.  HARMOUNT, 

MANAGKU 

MONITOR  ELECTRIC  CO., 

IA3     WABASH  AVE.,  CHICAGO,  ILL. 

WHOLESALE  DEALER  IN  GENERAL 

ELECTRICAL  SUPPLIES. 


ij^imi' 


WESTEKN  AGENT  FOR 


ALFRED  F.  MOORE 

(KSTABLISllKII  ivjn.  I 

ELECTRICAL  WIRES  AND  GABLES. 


t'irc  known   lo  the  !C!f('lr 


ELECTRICAL  WORDS,  TERMS  \  PHRASES. 


656  Pages.    397  Illustrations.    Cloth  Binding 

This  Dictionary  'ucludes  close  upon  2,500  dislinci  Words,  Terms  or  Phrases.  Bach 
of  the  great  classes  or  divisions  of  electrical  investigation  or  utilization  comes  under 
careful  and  exhaustive  treatment.  For  some  reasons  It  deserves  rather  to  be 
called  an  Encyclopaedia  than  a  dictionary. 

The  Scheme  ol  Treatment  is  as  follows : 

1st.  The  words,  terms  and  phrases  are  Invariably  followed  by  a  short,  concise 
iellnilion,  giving  the  sense  In  which  they  are  correctly  employed. 

2d.  A  general  statement  then  follows  of  the  Principles  ol  Electrical  Science  on 
which  the  definition  Is  founded. 


OXTS'X'OJN',    A..    AX. 

Price,  postage  prepaid,  to  any  part  of  the  world,  82.60. 

3d.  When,  from  the  complexity  of  the  apparatus,  or  from  other  considerations, 
it  has  been  thought  desirable  to  do  so,  an  Illustration  or  Diagram  of  the  apparatus  Is 
given. 

4th.  To  facilitate  study,  an  elaborate  system  of  Cross  Relerences  has  been  adopted 
80  that  it  is  as  easy  to  find  thg  dellnltiont  as  the  words,  and  aliases  are  readily  detected 
and  traced. 

In  applying  these  rules  great  care  has  been  exercised  to  secure  CLEARNESS,  to  the 
end  that  while  the  definitions  and  explanations  shall  be  SATISFACTORY  TO  THE 
EXPERT  ELECTRICIAN,  they  shall  also  be  SIMPLE  AND  INTELLIGIBLE  to 
those  who  have  had  no  training  at  all  in  electricity,  or  are  novices  in  the  art. 


ZSIaSCTRICIAN  PUBImISHING  GO. 


:xisxx>xi  iBXTxxji^xxa^o^. 
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THE  United  States  Electric  Lighting  Co., 

(THE  WESTINGHOUSE  ELECTRIC  AND  MANUFACTURING  COMPANY,  Lessees.) 


m  AND  INMNDESCOn  ISOUTED  ELECTIIIG  LICHT  PUNTS, 


t 


More  than  1000  Plants  in  operation  in  Factories,  Hotels, 
Office  Buildings,  Theaters,  Etc. 


MOTORS -GENERATORS 

Direct  Current  GENERATORS  and  MOTORS  for  all  purposes, 
1-8  H.  P.  up  to  any  power  required,  and  at  any- 
required  E.  M.  F. 

Superior  in  Design  and  Workmanship,  and  Uneqnaled  in  Efflciency. 


Send  for  New  U.  S.  Catalogues  on  Incandescent  Lighting  and  Motors. 


GENERAl  OFFICES!  EQUITABLE  BUILDING, 


120  BROADWAY,  NEW  YORK. 


CUT-OUTS, 

Single  Light,  Main  and  Branch, 

OF  SUPERIOR  PORCELAIN, 

With  all  Connections  Under  Cover. 


s 
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LAMPS  ^'ANY 


c  p 

VOLTAGE 
BASE. 


ffTniniiHf  T' , 


-iT"'! !■  LiiMlllllllllll'llll' 


'm 


**■' 


HIGH  QUALITY  LAMPS  FOR  EDISON  CIRCUITS. 

"WRITE    FOR    PRICSS. 


See  Catalogue  of  Aug.  1 ,  1890. 

SAWYER'MAN  ELECTRIC  CO. 


620  Atlantic  Avenue, 
BOSTON,  MASS. 


5 10-534  W.  23d  Street, 
NEW  YORK. 


217    LaSalle  Street, 
CHICAGO,  ILL. 
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THE  SHAWHAN  MACHINE  WORKS, 

BUIIiDEBS   OF 

ELECTRIC    LIGHT    APPARATUS. 

GENERATORS  100,  150,  200  and  250  LIGHT  CAPACITY.  NOW  READY. 

REPAIR  WORK  OF  ALL  KINDS. 
195  rained  Street.  West,  -        -        -  DETROIT,  MICH. 


SPEAKING  TUBES  AND  WHISTLES. 

Oral,  Electric,  Pneumatic  and  Mechanical 

ANNUNCIATORS  «>°>  BELIiS. 

FUIili  lilNE  ALWAYS  IK  STOCK. 


W.  R.  OSTRANDER  &  CO., 

195  and  197  Fulton  St.,  New  York. 

Factory,  1461  and  1463  DeKalb  Ave.,  Brooklyn,  ».  Y. 
^"Send  for  New  CATiLocuB.  Out  Angaat  let. 


WRITE  US  FOR  PRICES  ON 


SPEAKING  TUBES 


^IsTID    STJITLIBS. 


FORTY  CENTS 


FOE  OUR  DUST-PROOF  BELL. 


ST A-IsTHi  -HIT  &c  H JLLL, 

32  AND  34  Fkaukfoet  Street,        -        -       -        NEW  YORK  CITY. 


;      PATENT       • 


Bnns    more    Slack   than 

Uiiperforated  Belts,  hence 

^S.-;   adapted  to  uneven  power 

^&    of   Electric  Railways  and 

LS^H  EiffiBEiyf  I  N  G    *^'"  *'l®**"'**  P»wer  in  Gen- 


GHAS.  A.  SCHIEREN  &  CO., 


Also  New  York,  Boston, ; 
Fhi  lade  Ip  Ilia.  ! 


PATENTEES  AND  SOLE   1IANUFACTUKBR3, 

46  SOUTH  CANAL  ST.,  CHICAGO.  ILL. 


THE   WESTON  STANDARD 

Voltmeters  and  Ammeters. 


These  instruments  are  the  most 
accurate,  reliable  and  sensitive  port- 
able instruments  ever  offered.  A 
large  variety  of  ranges  to  meet  the 
requirements  of  all  kinds  of  work. 


Senl  for  lllistrateil  Gatalogne. 


ADDBESS 


WESTON  ELECTRICAL  INSTRUMENT  CO., 

1U&  116  William  Street,     Newark,  N.J. 


THE  NEW  CATALOeUE 


-oi»  Ta 


Copies  mailed  upon  application  to 


UNDERGROUND  CONDUIT  SYSTEM 

THE  Interior  Conduit  &  Insulation  Company 


INTBRIOR  CONDUIT   i£   INSUIaATION  COIIIIPASnr. 

EDWABO  H.  JOHXSOK,  Fi-esitlent. 
WORKS,  .;s7  to  S31  w.  34i]i  St.  and  53G  to  S28  w.  sstb  St.  GENERAL  OFFICES,  42  &  44  BROAD  ST.,  NEW  YORK. 

H  II.  UNDEBWOOD,  Gen.  ^Vestern  Agent,  Bookery  Bnildins,  Cblcaso.  B.  KBAKK  JonKSON,  Gen.  Agt.  for  Fa.,  Provident  BldSiFIiiladelphia,  Pa. 

THOS.  UAY  &.  CO.,  Gen.  Agents  for  California,  San  Francisco,  Cat. 


CEDAR.  OCTAGONAL  PINE  AND  STEEL. 

If  you  are  in  want  of  poles  of  any  kind,  it  would  pay 
you  to  write  for  our  prices,  before  ordering. 

BROWNLEE  &  CO.,  """""• 


MICH. 


-TXIH- 


PUSH-BUTTON 


TORRINGTON,  CONN., 

—AND 

95  CHAMBERS  STREET.  NEW  YORK. 


H.  T.  PAIST£, 


JIANUFACTUnER  OF 


Paiste  Electrical  Specialties. 


WeBtern  Olllce  and  Store-room : 
341  THE  ROOKERY, 

CHICAGO,  ILL. 

BaBtern  Odlce  and  Factory: 
1201  MARKET  ST., 

PHILADELPHIA,  PA. 


a?3eCZI     <BI1»  A  TCTT-t  A  TO  1-1 

TELEPHONE! 

Non-Electric,  and  only  one  Adjustable  to  Atmospheric  Changes. 
SOLD   OUTRIGHT  with  "PEERLESS  INSULATORS." 

For  Private  Short  Lines,    Per  Connecting  Factory  and  Office, 
Reeidence  and  Store,  Stable,  etc.,  etc. 

Plainest  Speaking!  Superior  to  Others!    Highly  Recommended! 

Intending  pnrchaBera  will  do  well  to  Investigate  It  before  buying  els6^Yho^e. 

THE  BOSTWICK  &  BURGESS  MFG.  CO., 

NOBn'ATiK,  OHIO,  IT.  S.  A. 

ACTIVE  MEN  AND  BUSINESS  HOUSES  can  secure  valuable  territory 
in  which  to  take  orders  and  put  up  lines. 


INCANDESCENT  tAMPS. 

BO    TO     110    T7-OXjTS. 

TO  FIT  STANDARD  SOCKETS. 


THE  BUCKEYE  ELECTRIC  CO., 

P.O.  Box  123,      CLEVELAND,  OHIO. 


WRITE  "OR  CIRCULAR, 


CHICAGO  OFFICE,  182  Jackson  Street. 


PAISTE 
SWITCH 
SOCKETS. 


I*rlo©,   40   Oents. 

Porcelain  Insulation  used. 

Made  to  fit  all  Standard  Lamps. 


SEND  FOR  SAMPLES  OF 

Po  n  Armatore  Varnisli,  .... 
-fit  D.  insDlatlng  Tapes  and  Componnds. 

THEY  COST  NOTHING. 

THE  STANDARD  PAINT  CO., 

59  Maiden  Lane.  NEW  TORE. 


EVERY    SATURDAY. 
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Electric  Welding  in  a   Carriage  Factory 
at  Harvey,  III. 

The  firm  of  Graver,  Steele  &  Austin  of  Harvey, 
111.,  has  recently  installed  in  its  shops  one 
of  the  electric  welding  plants  of  the  Thomson 
Electric  Welding  company  of  Lynn,  Mass.  The 
installation  is  now  in  active  operation,  and,  in 
addition  to  the  regular  welding  work,  is  furnish- 
ing current  for  a  large  number  of  incandescent 
lights. 

This  plant  is  being  applied  to  carriage  work, 
and  the  apparatus  employed  is  one  of  recent 
design,  so  constructed  as  to  handle  a  large 
variety  of  stock  with  but  few  adjustments.     The 


engine  which  drives  the  factory.  Three  wires  ex- 
tend from  the  dynamo  to  the  switch-board.  These 
leads,  which  are  taken  from  the  brushes  bearing 
on  the  collector  ring,  constitute  the  welding 
and  e.xciting  circuits.  In  series  with  the 
exciting  circuit  and  on  the  switch-board 
there  is  a  single  pole  switch  and  rheostat  which 
after  the  plant  has  been  started,  are  adjusted 
and  are  never  changed.  A  reaction  coil  placed 
below  the  board  affords  automatic  action  in  the 
necessary  compounding  when  the  load  is  thrown 
on. 

The    lighting   arrangements    which    are   an 
important  feature  in  the  installation,  were  de- 


machine.  This  switch  is  operated  by  means  of 
a  treadle  in  the  base  of  the  machine.  The 
current  is  delivered  to  the  primary  of  the  trans- 
former in  the  lower  part  of  the  welder,  and 
the  secondary  current  developed  in  the  large 
copper  secondary  passes  into  the  stock  to  be 
welded.  As  the  current  heats  the  metal  at  the 
junction  to  the  welding  temperature,  the  pres- 
sure follo%vs  up  the  softening  surface  until  a 
complete  union  is  effected,  and  as  the  heat  is 
first  developed  within  the  parts  to  be  welded, 
the  interior  of  the  joint  is  as  efficiently  united 
as  the  visible  exterior.  A  slight  upset  or  burr 
at   the   weld   is   formed  ;  but   this   is  quickly 
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THE   WELDER. 


complete  plant  consists  of  a  dynamo,  a  switch- 
board furnished  with  the  necessary  indicators 
and  converters,  and  the  welding  machine  proper. 
The  dynamo  of  30,000  watts'  capacity,  is  a  six- 
pole  machine,  with  an  armature  of  the  drum 
type.  It  runs  at  1,000  revolutions  per  minute 
delivering  a  maximum  primary  current  of  100 
amperes  at  a  constant  potential  of  about  300 
volts.  The  machine  is  self-exciting  and  is  over- 
compounded  to  the  extent  of  about  10  per  cent. 
The  bearings  of  this  generator  are  self-oiling  and 
require  almost  no  care.  The  boxes  are  of  gun 
metal  so  constructed  that  they  can  be  removed 
with  perfect  ease.  The  generator  and  the 
switch-board  have  been  placed  in  the  engine 
room  of  the  factory  while  the  welder  proper  is 
located  in  the  smith  shop  about  150  feel  away. 
The  dynamo  is  belted  to  a  countershaft  taking 
power  from  the  135  horse  power  Cooper-Corliss 


signed  by  the  Welding  company.  Thomson- 
Houston  transformers  specially  wound,  key 
sockets  furnished  by  the  same  company,  and 
16  candle  power  75  volt  Sawyer-Mann  lamps 
are  used. 

The  welding  machine  as  used  by  Craver, 
Steele,  and  Austin,  requires  for  its  operation  two 
men.  One  man  is  the  welder  and  the  other  is  a 
helper.  A  little  study  of  the  accompanying 
cuts  will  readily  show  the  method  of  operating. 
The  axle,  tire,  or  whatever  is  to  be  welded  is 
placed  in  the  two  jaws  which  form  a  part  of  the 
large  copper  secondary  of  the  welder,  the 
stock  being  clamped  in  these  jaws  and  a  perfect 
contact  thereby  insured,  the  abutting  ends 
are  brought  together  by  means  of  a  pressure 
device,  in  this  case  operated  by  a  man  on  the 
left,  and  the  circuit  is  then  closed  by  means  of 
the  large  upright  switch   at   the  right   of  the 


dressed  down  in  the  same  heat.  A  small  stream 
of  water  flowing  constantly  through  the  clamps 
of  the  welder  keeps  all  parts  perfectly  cool. 
The  water  is  taken  from  the  mains  in  the  shop. 
This  welder  which  will  accommodate  stock 
from  one-half  inch  to  two  inches  in  diameter, 
will  be  used  in  welding  axles,  tires,  dash  rods, 
tumbling  rods,  and  in  fact  will  do  all  welding 
common  in  carriage  work.  The  installation  at 
Harvey  was  made  under  the  supervision  of  W. 
S.  Gorton.  For  the  description  of  the  plant 
the  Western  Electrician  is  indebted  to 
Philip  Harvey,  the  western  representative  of 
the  Thomson  Electric  Welding  company. 


Englishmen  are  beginning  to  light  their  theaters  by  elec- 
tricity. London  Inthislrics  announces  that  the  new  thea- 
ter at  Sou  thport  will  be  illuminated  by  220  incandescent 
lamps. 


3i6 


WESTERN     ELECTRICIAN. 


June  6,  1891 


Burton  Electric  Heater. 

Much  attention  has  been  given  the  subject 
of  electric  heaters,  especially  since  the  intro- 
duction of  electricity  for  operating  and  illumi- 
nating street  cars.  It  will  be  readily  seen  that 
the  application  of  the  system  could  net  be  made 


done.  Connection  is  made  to  the  trolley  wire 
in  one  corner  of  the  car,  and  the  current  is  con- 
veyed through  the  heaters  under  one  seat  and 
carried  to  the  other  side  to  a  ground  connection 
on  the  truck.  The  method  of  wiring  adopted 
by    the   company  is    shown   in    Fig.  4,  and  for 


FIGS.  3  AND  4, 

under  more  favorable  circumstances.  Consider- 
able progress  has  been  made  in  this  direction. 
In  the  accompanying  cuts  is  illustrated  the 
Burton  system  of  electric  heating.  The  device 
is  the  invention  of  Dr.  W.  Leigh  Burton,  and 
was  first  shown  in  1 887.     Later  several  improve- 
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Street  car  service  the  electrical  resistance  of  the 
heaters  is  so  adjusted  that  on  a  450  volt  circuit 
three  amperes  of  current  are  used.  When, 
therefore,  the  handle  of  the  switch  A  is  turned 
on  L  (shunt  from  line  connection)  and  B 
closed,  the  heaters   are   thrown  in  series  of  two 


leaves  the  shed,  when  there  is  no  other  use  for 
the  current.  The  normal  use  of  the  current 
required,  however,  being  only  three  amperes, 
the  cost  should  be  calculated  on  that  basis. 
It  is  claimed  than  it  is  fully  as  economical,  and 
even  more  so  when  service  and  contingent 
expenses  are  considered,  as  the  ordinary  coal 
stove.  Lieut.  S.  Dana  Greene,  the  consulting 
electrician  for  the  Burton  company,  estimates 
that  the  cost  is  less  than  10  cents  per  day  for 
each  car,  and  in  some  cases  this  estimate  has 
been  found  too  great.  The  patrons  of  roads 
using  electric  heaters  are  enthusiastic  in  their 
praise,  and  to  any  one  familiar  with  the  dirty  and 
gaseous  condition  of  the  average  coal  heated 
car,  the  absolute  cleanliness  and  absence  of 
odors,  together  with  the  even  temperature  of  a 
car  electrically  heated,  are  a  revelation. 

The  electric  heater  would  find  its  warmest 
welcome,  however,  as  a  successor  to  that 
"deadly  car  stove"  to  whose  account  so  many 
tragedies  must  be  placed.  Here  the  absolute 
safety  of  the  electric  heater  should  commend 
it,  even  though  dividends  were  lessened  some- 
what by  its  use.  By  the  employment  of  dyna- 
mos and  storage  batteries  now  carried  on 
trains  for  incandescent  lighting,  the  heater 
could   be  used   and  the  increased   safetv  and 
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ments  were  made  in  the  method  of  electrically 
connecting  the  heaters.  The  apparatus  used 
and  the  method  of  wiring  will  be  readily  under- 
stood by  reference  to  the  accompanying  dia- 
grams. Fig  I  shows  the  iron  casing  with  a 
corrugated  covering   to  facilitate   the  radiation 


for  a  short  time  only,  causing  the  use  of  six 
amperes  of  current  in  each  set.  When  a  suffi- 
ciently high  temperature  has  been  attained  in 
these,  which  will  be  in  fifteen  or  twenty  minutes, 
the  handle  A  is  turned  on  G  (ground  connec- 
tion), and  B  opened.     This   causes  them  to  be 


WHEEL  COVER 


I     TO  GROUND  [        !"■  '      -    '-    ^  ^''  ■  t^rr-iT    ^    .   —  -  ^^    r^'i-'f^'  ''^  '' 


I-IC.  2. 

of  the  heat.  This  casing  contains  the  German 
silver  wire  stretched  back  and  forth  across  the 
case  and  embedded  in  fire  clay.  In  wiring  the 
ordinary  street  car,  two  such  heaters  are  usually 
placed  on  each  side,  under  the  seats,  as  shown 
in  rigs.  2  and  3.     The   wiring   is  very   easily 
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thrown  in  series  of  four,  when  the  heat  will  be 
maintained  in  them  for  a  long  time  without 
being  appreciably  lowered,  with  the  use  of  only 
three  amperes  of  current. 

The  process  of  warming  the  cars  is  supposed 
to  take   place    in    the   morning   before   the  car 


comfort  would  more   than   compensate  for  any 
expense  involved. 

The  John  Scott  legacy  medal  has  been  award- 
ed the  inventor  for  his  electric  heater,   on  the 


I'TC,    I.       BURTON   ELECTRIC    HEATER. 

recommendation  of  the  Franklin  Institute  of 
Philadelphia.  The  heaters  are  manufactured 
by  the  Burton  Electric  company,  Richmond,  Va. 
The  Electric  Merchandise  company  of  Chicago 
is  selling  agent. 


Crystal  Palace  Electrical  Exhibition. 

An  electrical  exhibition,  on  the  same  lines  as 
the  one  which  proved  such  a  brilliant  success 
in  18S1,  will  be  opened  at  the  Crystal  Palace  in 
November,  iSgi,  and  be  continued  for  several 
months,  according  to  the  English  papers. 
Applications  for  space  must  be  made,  not 
later  than  September  5,  1891.  R.  Applegarth 
has  been  appointed  assistant  engineer  to  the 
exhibition. 
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Electric  Mining  Machines. 

The  introduction  of  electricity  in  the  opera- 
tion of  mining  machinery  has  proved  a  great 
advancement  in  mining  work  and  has  at  the 
same  time  opened  a  wide  field  of  operation  for 
electric  companies.  To  fully  realize  the  import- 
ance of  this  department  it  is  but  necessary  to 
consider  the  numerous  applications  of  electricity 
in  this  line  which  have  already  been  successfully 
made.  Elmer  A.  Sperry's  invention  of  a  coal 
mining  machine  marked  the  commencement  of 
a  Chicago  industry  which  has  already  assumed 
substantial  proportions. 

In  the  accompanying  illustration  is  shown  the 
testing  room  and  part  of  the  machine  shops  of 
the  new  factory  of  the  Sperry  Electric  Mining 
Machine  company  at  Thirty-ninth  street  and 
Stewart  avenue. 

The  company's  first  machine  was  built  for  the 
Chicago,  Wilmington  &  Vermillion  Coal  com- 
pany. This  machine  was  exhibited  at  the  conven- 
tion of  the  National  Electric  Light  association, 


it  was  realized  that  the  concern  was  to  carry  on 
a  manufacturing  business  of  much  larger  pro- 
portions than  was  at  first  supposed,  and  one 
that  would  require  more  time  from  its  president 
than  he  was  able  to  give.  On  this  account  a  trans- 
fer of  his  interest  to  W.  D.  Ewart,  president  of 
the  Link  Belt  Machinery  company, Chicago,  took 
place,  and  at  the  same  time  A.  D.  Dana,treasurer 
of  the  Link  Belt  company,  became  treasurer. 
The  company  has  building  hauling,  pumping 
and  mining  machine  plants  in  several  states, 
and  has  recently  enlarged  its  facilities  for  man- 
ufacturing. The  accompanying  cut  shows  the 
testing  room  and  a  portion  of  the  machine  shop. 
The  building  was  constructed  by  the  Berlin 
Iron  Bridge  company. 


The  Chicago  Electric  Club. 

The  Chicago  Electric  club  has  resumed  its 
restaurant  service  greatly  to  the  satisfaction  of 
the  club  members.  Last  week  regular  service 
was  resumed,  a   business   lunch  being   served 


service.  Mr.  Pearson  certainly  deserves  all  the 
praise  that  has  been  bestowed  upon  his  well 
directed  efforts.  Thus  far  the  arrangements 
that  he  has  made  have  secured  the  most  satis- 
factory service  the  club  has  ever  enjoyed. 


Collecting  Race  News  under  Difficulties. 

There  is  an  interesting  controversy  in 
progress  between  the  managers  of  several 
eastern  race  tracks  and  the  telegraph  com- 
panies. A  press  dispatch  from  New  York  says: 
President  Dwyer  of  the  Gravesend  course  un- 
dertook to  keep  the  telegraph  companies  from 
furnishing  reports  of  the  races,  and  in  order  to 
do  this  closed  the  gates  immediately  after  rac- 
ing began.  No  one  was  permitted  to  enter  or 
leave  the  grounds  during  the  progress  of  the 
races.  Thursday  afternoon  the  Western  Union 
Telegraph  company  endeavored  to  get  the  news 
for  the  pool  rooms  outside  the  gates  of  the 
track.  Several  men  taken  into  custody  while 
attempting  to  pass  information  across  the  line 


Chicago,  in  1889,  and  attracted  much  attention. 
It  was  afterward  sent  to  Paris  and  e.xhibited  at 
the  exposition,  where  it  again  attracted  much 
attention.  This  machine  has  already  been 
fully  described  and  illustrated  in  the  Wester.v 
Electriciav, 

In  April  of  the  same  year  the  Sperry  Electric 
Mining  Machine  company  was  organized  with 
A.  L.  Sweet,  president;  Herbert  E.  Croodman, 
secretary  and  treasurer,  and  Elmer  A.  Sperry, 
engineer,  and  a  number  of  machines  of  the 
same  pattern  as  thosee.iihibited  in  Paris  were  built 
and  installed  in  Indiana  and  Illinois  coal  mines. 

The  machines,  however,  soon  proved  that, 
while  a  mining  machine  might  run  satisfactorily 
on  a  factory  door,  its  performance  in  a  mine 
might  be  very  different.  So  during  the  next 
year  many  improvements  were  made,  mainly  in 
reducing  the  number  of  small  parts  in  the  ma- 
chines, and  making  others  heavier.  The  point 
of  capacity  was  easily  reached,  but  it  was  not 
until  the  summer  of  1889  that  a  plant  of  four 
machines  was  in  successful  operation  with  the 
repair  bill  reduced  to  a  minimum. 

In  the  meantime  the  company  had  begun  to 
build  mine  haulage  and  pumping  apparatus,  and 
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between  12  and  2  every  day,  and  special  dishes 
to  order  at  any  time  before  11  p.  m.  This 
feature  of  the  club  was  well  patronized,  especi- 
ally the  business  lunch,  and  as  each  day  brings 
new  acquisitions  to  the  ranks  the  outlook  is  ex- 
ceedingly promising. 

Much  of  the  old  interest  in  club  matters  has 
been  revived,  and  it  is  mainly  due  to  the  new 
feature  of  the  club.  The  attendance  in  the 
evenmgs  has  been  greatly  increased  since  the 
restaurant  was  opened. 

A  general  house  cleaning  was  deemed  advis- 
able while  the  arrangements  for  the  restaurant 
service  were  in  progress,  and  when  the  formal 
opening  of  the  new  department  was  held  every- 
thing about  the  rooms  looked  bright  and  invit- 
ing. The  impression,  therefore,  that  the  mem- 
bers received  was  highly  favorable,  and  the 
club  begins  its  career  under  the  present  order 
with  the  best  wishes  and  hearty  cooperation  of 
the  entire  membership.  While  the  members  were 
congratulating  themselves  upon  the  improve- 
ments that  had  been  madethey  did  not  forget  that 
they  owed  much  to  the  indefatigable  efforts  of 
W.  B.  Pearson,  chairman  of  the  committee  hav- 
ing in  charge  the  introduction  of  the  restaurant 


proved  to  be  operators  in  the  employment  of 
the  Western  Union,  thirty  men  having  been  sent 
to  the  track  for  the  purpose  of  obtaining  the 
desired  information.  One  man  was  arrested  for 
throwing  wooden  balls  such  as  are  used  on  cash 
railways  over  the  fence.  One  of  the  balls  was 
opened  and  found  to  contain  the  betting, 
jockeys,  starters  and  other  information  for  the 
pool  rooms.  Thereafter  every  man  found 
throwing  the  balls  over  the  fence  or  catching 
them  outside,  was  arrested.  The  operators 
were  taken  to  the  Gravesend  jail,  but,  after 
being  in  custody  an  hour  or  two  and  nobody 
appearing  to  make  a  complaint,  they  were  re- 
leased. The  Western  Union  Telegraph  com- 
pany has  run  wires  into  the  hotel  overlooking 
the  track,  and  so  far  has  managed  to  obtain 
the  news  for  its  patrons. 


Phosphorus  is  now  manufactured  at  Wolverhampton, 
England,  by  tlie  aid  of  electricity.  The  process  consists 
in  decomposing  the  mi.xture  of  phosphoric  acid,  or  acid 
phosphates  and  carbon,  by  the  heat  of  an  electric  arc  im- 
bedded in  the  mass,  and  the  inventors  urge  that  the  local 
application  of  heat  in  this  form  is  more  economical  than 
the  heating  of  large  retorts  containing  the  mixture  in  the 
ordinary  process. 
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Transformer  Sub-Station  Regulating 
Mechanism. 

In  the  accompanying  cut,  Fig.  i,  is  illustated 
a  transformer  sub-station  regulating  apparatus 
designed  by  Thos.  Tomlinson,  chief  engineer  of 
Gordon  &:  Co.,  of  England. 

The  requirements  of  a  practical  automatic 
controlling   apparatus  for  transformer   sub-sta- 


FIG.   I.      TR.A.NSI  MRMER    SUB-STATION   REGULATING  MECH- 
ANISM. 

tions  are,  according  to  Mr.  Tomlinson,  as  fol- 
lows: First,  there  must  be  used  mechanical  and 
not  mercury  contacts;  second,  the  device  must 


It  is  claimed  that  the  e.xtra  currents  produced 
being  in  opposite  directions,  all  sparking  is 
prevented.  With  a  load  of  1,500  lamps  on  a 
single  switch  no  spark  whatever  is  visible.  The 
switches  are  thrown  over  by  a  sliding  carriage 
in  the  form  of  a  double  wedge,  which  runs  back- 
ward and  forward  along  the  bed-plate  of  the 
machine,  and,  as  it  passes  each  switch  throws, 
over  a  tumbling  lever,  which  strikes  the  switch 
suddenly  in  or  out  of  contact.  This  carriage  is 
moved  by  an  endless  chain,  actuated  by  two 
weights,  which  are  released  respectively  by  two 
electro-magnets.  The  large  weight  which  takes 
transformers  out  of  circuit  has  to  be  wound  up 
once  a  week.  If  any  failure  whatever  of  the 
large  driving  weight  occurs,  or  if  the  attendant 
forgets  to  wind  it  up,  a  small  weight  is  always 
ready  to  put  the  whole  of  the  transformers  into 
circuit,  and  must  do  this  before  the  apparatus 
become  inoperative. 

The  wheels  seen  in  the  illustration  are  in  gear 
with  each  other,  through  the  pinions,  and  the 
whole  system  is  kept  at  rest  by  the  brake  seen 
at  the  far  side  of  the  machine.  When  a  current 
is  sent  through  the  lower  magnet  this  brake  is 
released  and  the  large  weight  falls,  turns  the 
spindle,  and  through  the  cogwheels  draws  the 
carrier  back  and  takes  switches  out.  At  the 
same  time  it  winds  up  the  small  weight,  leaving 
it  ready  for  putting  the  switches  in  again  at  any 
time.     In   case  any   switch   should   get  hot,  it 


FIG.    3,      WESTINGHOUSE   MULTIPOLAR   GENERATORS — SWITCH-BOARD. 


be  able  to  break  circuits  carrying  the  heaviest 
currents  without  any  sparking  whatever;  third, 
if  any  one  of  the  switches  accidentally  becomes 
heated  it  must  at  once  be  short  circuited  and 
thrown  out  of  action;  fourth,  if  any  accident  or 
breakdown  whatever  occurs  to  the  apparatus, 
every  transformer  must  at  once  be  put  into 
circuit.  This  condition  is  absolutely  essential, 
and  is  the  most  important  feature  of  the  Tom- 
linson apparatus. 

If  a  sub-station  controller  fails  while  taking 
transformers  out  of  circuit,  no  harm  is  done 
beyond  a  waste  of  coal,  but  if  a  failure  were  to 
occur  when  putting  them  into  circuit  it  would 
probably  cause  a  fire.  The  Tomlinson  ap 
paratus  is  intended  to  entirely  guard  against 
this  source  of  failure. 

Four  sets  of  switches  are  provided,  and  the 
transformers  are  arranged  in  five  groups.  One 
group  is  permanently  connected  to  the  mains 
and  one  more  is  connected  through  each  set  of 
switches  respectively.  The  transformers  are 
grouped  as  shown  in  Fig.  2. 

If  one  transformer  is  permanently  connected 
to  the  mains,  then  one  would  be  connected  to 
the  first  switch,  two  to  the  second,  four  to  the 
third  and  eight  to  the  fourth,  so  that  the  putting 
in  of  each  switch  doubles  the  number  of  trans- 
formers in  circuit. 

The  switches  are  arranged  to  break  the 
primary   and    secondary  circuit  simultaneously. 


would  be  short-circuited  by  the  cross-pieces 
seen  in  Fig.  i  and  shown  in  section  in  Fig  3. 

These  cross-pieces  consist  of  hollow  brass 
boxes  mounted  on  an  insulating  frame,  each  box 
being  electrically  connected  to  a  rod  projecting 
inside  the  other  box.  Each  box  is  lined  with 
paraftine  wax  and  filled  with  mercury.  In  case 
of  heating,  the  paraffine  melts  and  floats  to  the 
top  of  the  mercury,  which  establishes  a  contact, 
and  puts  the  switches  out  of  action,  and  puts 
transformers  into  circuit. 

The  method  of  actuating  the  apparatus  is 
seen  in  Fig.  2.  A  double  relay  is  provided, 
placed  in  the  secondary  circuit  of  the  fixed 
transformers.  As  soon  as  the  current  exceeds 
full  load  a  contact  is  made,  and  a  small  current 
is  sent  through  one  of  the  magnets  of  the  ap- 
paratus along  a  wire  to  the  central  station, 
where  it  passes  through  a  choking  coil  and  a 
bell.  On  the  bell  ringing,  the  attendant  knows 
that  more  transformers  must  be  put  in,  and  he 
puts  down  a  switch,  which  short-circuits  the 
choking  coil  and  bell,  and  allows  a  sufficient 
current  to  pass  to  actuate  the  magnet  and  put  a 
sufficient  number  of  switches  in.  If  the  attend- 
ant should  inadvertently  hold  down  his  contact- 
key  too  long,  the  mistake  will  be  corrected  by 
the  apparatus,  as  the  circuit  will  break  at  the 
relay,  and  the  machinery  will  cease  to  act.  The 
magnet  for  taking  out  transformers  is  actuated 
in  a  precisely  similar  manner   by  the  pther  part 


of  the  relay,  which  acts  when  the  current  in  the 
fixed  transformers  falls  to  less  than  half  load. 

In  order  to  test  this  apparatus  a  plant  of 
1,950  8  candle  power  lights'  capacity  was  con- 
nected to  transformers.  The  plant  was  first 
run,  it  is  stated,  for  twenty-four  hours  with  the 
transformers  connected  in  the  ordinary  manner, 
and  then  for  twenty-four  hours  with  them  con- 
nected through  the  Tomlinson  regulator,  and 
coal  and  water  were  measured  throughout  the 
experiments.  A  preliminary  experim.ent  was 
made  to  find  the  coal  used  in  running  the  en- 
gine, countershafting  and  dynamo  light,  and 
this  quantity  was  deducted.  The  electrical 
load  was  varied  according  to  the  ordinary  re- 
quirements of  the  London  stations  (what  is 
known  as  a  12.2  load  factor  being  employed). 
The  net  result  of  the  experiment  was  that  with 
the  new  apparatus  12^  cwts.  of  coal  were  used 
in  the  twenty-four  hours,  and  without  it  lOyi 
cwts.,  showing  a  saving  of  26J2  percent,  of  the 
coal.  From  this  Gordon  cS:  Co.  calculate  that 
the  saving  amounts  to  Sg  pounds  of  coal,  or  in 
money  to  about  25  cents  per  lamp  per  year. 

The  cuts  were  taken  from  the  London  E/ec- 
ii'icia?!. 


Electricity  Substituted  for  the  Cable. 

Advocates  of  electric  street  railroads  will 
note  with  satisfaction  the  substitution  of  elec- 
tricity for  the  cable  on  one  of  the  most  im- 
portant routes  in  St.  Louis. 

Theo.  P.  Bailey,  manager  of  the  railway  de- 
partment of  the  Thomson  Houston  Electric 
company's  Chicago  office,  reports  the  sale  last 
week  of  the  ele;;trical  equipment  for  45  cars,  in- 
cluding ten  generators  of  100  horse  power  each, 
to  the  St.  Louis  &  Suburban  Railway  company, 
St.  Louis,  Mo.  Mr.  Bailey  is  highly  elated  over 
this  contract,  as  it  is  a  verification  of  the  pre- 
diction made  by  him  in  the  paper  which  he  read 


FIG.    3.      TRANSFORMER   SUB-STATION   REGULATING  MECH- 
ANISM. 

before  the  Chicago  Electric  club  in  November 
last,  relating  to  the  displacement  of  cable 
equipments  and  the  substitution  of  electricity. 
The  St.  Louis  &  Suburban  road  has  nineteen 
miles  of  track,  the  power  station  being  located 
so  that  there  will  be  thirteen  miles  of  track  on 
one  side  of  the  station  and  seven  miles  on  the 
other  side.  When,  two  years  ago,  it  was  stated 
that  electricity  would  take  the  place  of  cable 
roads  in  cities  where  overhead  privileges  could 
be  secured,  and  that  electricity  would  super- 
sede the  steam  dummy  on  suburban  lines,  it  was 
thought  that  the  assertion  was  merely  the  out- 
burst of  an  over-enthusiastic  advocate  of  elec- 
tricity. The  cable  system  on  one  road,  however, 
at  Grand  Rapids,  Mich.,  has   been  abandoned, 
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and  electricity  has  taken  its  place.  Another 
and  similar  case  is  now  reported,  and  a  third,  it 
is  said,  is  soon  to  follow.  Omaha  and  Denver 
have  both  abandoned  branch  cable  lines,  and 
are  now  operating  electric  cars  instead. 


In  San  Francisco  the  city  authorities  are  contemplating; 
the  advisability  of  requesting  the  California  Electric  Light 
company  to  replace  all  the  large  16,000  candle  power  light 
masts  with  smaller  ones  of  2,000  candle  power  each. 
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The   Westinghouse   Multipolar  Genera- 
tors. 

The  demand  for  large  slow-running  genera- 
tors for  street  car  work  has  been  so  great  of 
late  that  the  Westinghouse  Electric  &  Manufact- 
uring company  has  introduced  a  specially  de- 
signed compound-wound  multipolar  generator 
illustrated  in  the  cuts.  This  machine  is  at 
present  built  in  three  sizes,  125,  250  and  500 
horse  power. 

It  will  be  seen  that  in  general   design  these 


Electrical  Department,  World's  Fair. 

The  Department  of  Electricity  installed  itself 
in  its  new  quarters  at  506  and  50S  Rand-McNally 
building  last  week.  The  two  offices  are  pleas- 
antly furnished,  and,  when  the  improvements 
have  been  completed,  will  present  an  attractive 
appearance.  The  general  entrance  will  be  at  i 
506.  Here  Secretary  Hornsby  has  his  desk  and 
receives  callers.  Chief  Barrett's  private  office 
will  be  in  room  508,  and  it  is  probable  that  the 
secretary  will  ultimately  occupy  this  room  too. 


FIG.    I.      WEsTINGHOLSE   MLLTirOLAK    GENERATORS. 


generators  resemble  the  Westinghouse  alternat- 
ing current  dynamos.  There  is  the  same  cylin- 
drical yoke  parting  along  a  horizontal  plane 
through  the  shaft,  and  the  same  arrangement 
of  inwardly  pointing  pole  pieces,  but  with  a 
much  smaller  number  of  the  latter. 

Fig.  I  illustrates  the  appearance  of  the  125, 
and  250  horse  power  machines,  both  of  which 
have  four  pole  pieces,  while  Fig.  2  shows  the 
500  horse  power  generator  with  six  poles.  In 
the  latter  machine  the  shaft  has  a  bearing  out- 
side the  pulley,  which  relieves  it  in  a  large 
degree  from  the  bending  strain,  and  adds  much 
to  the  rigidity  of  the  armature. 

The  pole  pieces  are  built  up  of  thin  sheet 
iron  plates,  bolted  together  and  cast  into  the 
cylindrical  yoke.  The  shunt  and  series  coils 
are  wound  side  by  side  upon  metal  bobbins, 
which  are  then  slipped  over  the  pole  pieces  and 
held  in  place  by  bolts.  The  insulation  of  these 
coils  as  well  as  that  of  the  armature  is  of  ample 
thickness  and  of  superior  quality.  The  bearings 
are  self  oiling  as  well  as  self-aligning,  and  a 
great  amount  of  bearing  surface  is  obtained, 
owing  to  the  length  and  large  diameter  of  the 
journals.  The  armature  is  of  the  Gramme  ring 
type.  An  efficiency  of  9  j  to  96  per  cent,  is 
claimed  for  the  machine. 

The  generators  are  wound  for  500  volts,  but 
they  can  be  worked  up  to  550  or  even  600  volts 
with  the  same  armature  speed  by  throwing  re- 
sistance out  of  the  shunt  circuit  with  the  hand 
regulator. 

The  number  of  sets  of  brushes  corresponds  to 
the  number  of  pole  pieces,  and  the  alternate 
ones,  being  of  the  same  polarity,  are  connected. 
Each  individual  brush  has  its  own  spring,  by 
means  of  which  its  pressure  on  the  commutator 
may  be  adjusted,  and  any  one  may  be  removed 
without  disturbing  the  others. 

The  dynamos  are  reversible,  and  may  be  run 
in  either  direc'ion. 

Fig.  3  represents  a  view  of  a  switch  board 
equipped  with  Westinghouse  electric  railroad 
appliances,  some  of  which,  including  the  circuit 
breaker  and  lightning  arrester,  have  already 
been  described  in  the  Westkkn  Electrician. 
This  board  accommodates  three  generators  and 
three  feeders. 


It   is   proposed   to  establish  an  electric  lighting  plant  at 
the  State  Industrial  School  at  Rochester,  N.  V. 


leaving  the  outer  office  for  a  reception  room. 
It  is  e.xpected  that  a  stenographer  will  soon  be 
employed,  and  it  will  not  be  long  before  an 
assistant  electrician  will  be  needed.  The  num- 
ber of  applications  for  space,  which  was  very 
sensibly  diminished  during  the  controversy 
over  the  electrical  building,  is  increasing  again. 
Among  the  recent  applicants  are  the  Eureka 
Electric  company  of  New  York  and  the  Sperry 
Electric  company  of  Chicago.  The  former 
company  put  in  a  model  application,  including 


It  has  not  been  thought  advisable  to  erect  a 
temporary  plant  at  the  park,  unless  it  should 
prove  more  economical,  and  bids  for  furnishing 
the  necessary  current  and  lamps  have  been 
solicited  from  the  three  nearest  central  stations. 
These  are  the  Hyde  Park  Thomson-Houston 
station,  the  Hyde  Park  Electric  Light  com- 
pany and  the  Sperry  station  at  Grand  Crossing. 
Arc  lights  will  be  used — only  a  few  at  first, 
although  it  is  expected  that  ultimately  about 
200  lamps  will  be  needed.  Arrangements  will 
be  made  so  that  the  number  can  be  increased 
from  time  to  time,  as  desired. 

Alluding  to  the  proposed  plan  of  having  the 
power  house  for  the  electrical  building  in  or 
near  the  "machinery  annex,"  the  power  being 
transmitted  by  electricity,  the  Electrical  Engi- 
tteer  of  New  York  says:  "At  first  sight  it  might 
appear  that  the  main  portion  of  the  electrical 
energy  would  be  required  in  the  electrical 
building,  but  a  moment's  thought  will  show  that 
this,  however,  is  not  the  case,  the  proportion  of 
power  required  for  the  exhibits  being  small  in 
comparison  with  that  to  be  distributed  all  over 
the  exhibition  and  grounds  for  lighting,  power 
and  traction  purposes.  For  this  reason,  the 
amount  of  copper  in  the  conductors  connecting- 
the  machinery  annex  and  the  electrical  building 
will  not  be  abnormally  excessive,  although,  of 
course,  the  extra  expense  would  not  have  been 
entailed  had  the  entire  display  been  under  one 
roof.  Strenuous  efforts  have  been  made  from 
the  outset  to  prevent  a  divided  exhibit,  and  this 
newly  suggested  arrangement,  should  it  be 
adopted,  will  practically  make  the  exhibit  a 
twin  one,  the  generating  plant  in  the  machinery 
annex  being,  of  course,  considered  as  a  part  of 
the  electric  exhibit." 

As  stated  in  the  Western  E  lectrician  last 
week,  it  is  quite  likely  that  the  plans  for  the 
space  heretofore  designated  as  "the  loop"  may 
be  greatly  altered,  and  it  is  possible  that  there 
will  be  no  railroad  tracks  at  all  in  that  part  of 
the  grounds.  Should  this  prove  to  be  the  case, 
there  would  be  no  difficulty  in  procuring  space 
for  a  power  house  for  the  electrical  building, 
providing  its  site  and  that  of  the  mining  build- 
ing were  exchanged,  which  ought  to  be  easily 
arranged. 

The  New  York  IVorlJ  recently  contained  an 
exhaustive  article  on  the  World's  Fair,  .\mong 
other  portraits  presented  was  one  of  Professor 
Barrett.  There  was  also  a  long  description  of 
the  electrical  building — taken  from   the  West- 
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a  diagram  showing  exactly  the  space  wanted 
and  the  location  of  every  piece  of  machinery, 
switch-board  and  show-case. 

Considerable  attention  is  being  devoted  by 
the  departments  of  electricity  and  construction 
to  the  temporary  lighting  arrangements  at  Jack- 
son Park,  It  is  necessary  to  provide  light  to 
enable  the  workmen  to  continue  their  operations 
at  night,  and  Frederick  Sargent,  consulting 
electrical  engineer  of  the  construction  depart- 
ment, is  working  out  the  details  of  the  scheme. 


ERN  Electrician,  by  the  way,  without  credit — 
introduced  by  the  statement  that  "Prof.  Bar- 
ret, chief  of  the  Department  of  Electricity,  be- 
lieves that,  as  planned,  the  building  is  much 
too  small  to  properly  accommodate  the  very  ex- 
tensive electrical  exhibit  which  it  is  desired  to 
make.  In  this  view  he  is  indorsed  by  nearly 
every  electrical  publication  and  electrician  who 
has  given  attention  to  the  subject.  Accordingly 
Chief  Barrett, with  their  earnest  support,  is  ask- 
ing that  a  change    be   made   in  the   plans,  and 
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that  the  large  area  within  the   railway  loop  be 
set  aside  for  the  electrical  building." 

In  an  article  on  "Night  Exposition  Views" 
the  Chicago  Tribune  says: 

Electricity  and  its  manifestations  are  not  to  be  confined 
to  one  or  more  building;s,  but  the  600  or  700  acres  of  Jack- 
son Park,  the  Midway  Plaisance  and  a  portion  of  ^VashiDg- 
ton  Park  are  to  be  one  grand  display  of  electricity.  By 
the  Committee  on  Grounds   and   Buildings   and  the  Con- 


ELECTRIC   LIGHT   FROM   OIL. 

struction  Department  electricity  is  considered  the  most  dis- 
tinguishing development  of  the  century,  and  the  entire 
World's  Fair  site  is  to  be  utilized  for  its  proper  display. 
One  of  the  novel  effects  contemplated  is  to  be  secured  by 
the  u.e  of  powerful  search  lights,  whifch  will  be  so  employed 
as  to  light  up  certain  portions  of  the  grounds  for  specified 
periods  and  give  panoramic  glimpses  of  the  buildings, 
grounds  and  lagoons.  The  administration  building,  with 
its  gilded  dome  rising  nearly  300  feet  high  in  the  center  of 
a  spacious  plaza  700  feet  square,  will  be  one  of  the  central 
points  for  the  radiation  of  powerful  electric  light.  From 
the  lofty  dome  of  the  administration  building  will  be  shot 
a  constantly  broadening  band  of  light  northwest  over  the 
lagoon,  striking  the  horticultural  and  women's  build- 
ings. This  is  to  be  a  view  of  several  minutes'  duration, 
during  which  tbe  "golden  door"  of  the  transportation  build- 
ing, the  water  lilies  and  marble  corridors  of  horticultural 
hall  and  the  aerial  gardens  of  the  women's  building  will 
be  flooded  with  light.  On  the  right  of  the  band  of  light 
will  be  seen  glimpses  of  the  wooded  island  and  aquatic 
plants.  Another  and  perhaps  more  beautiful  view  will  be 
along  the  line  of  light  extending  from  the  casino,  1,500  feet 
out  in  the  lake,  to  the  administration  building.  In  this  stream 
of  illumination  will  appear  all  the  novel  craft  sailing  about 
in  the  outer  harbor.  Along  the  broad  basin,  300  feet  wide, the 
light  will  speed  to  the  east  front  of  the  administration  build- 
ing and  illuminate  the  outline  of  its  Grecian  architecture. 
These  are  but  bits  of  the  general  effect.  The  waters  of  the 
outer  harbor,  the  basin,  the  canal,  the  lagoons,  will  all  be 
lighted  by  the  soft,  incandescent  glow  of  electric  lamps. 
Along  the  borders  of  the  waterways,  amid  the  foliage,  will 
be  concealed  electric  lights. 

The  scheme  also  contemplates  electric  lights 
for  Grand  and  Drexel  boulevards. 

The  Westinghouse  Electric  &  Manufacturing 
company  of  Pittsburg  has  expressed  its  deter- 
mination to  make  an  extensive  exhibit. 

Commenting  on  the  result  of  the  fight  for  a 
larger  building  and  a  united  exhibit  the  Electri- 
cal World  say s : 

It  is  unfortunately  reported  from  Chicago  that  the 
plans  for  a  united  electrical  exhibit  have  been  frustrated  in 
spite  of  the  earnest  efforts  of  Mr.  J.  P.  Barrett  to  consoli- 
date all  the  electrical  displays  under  one  roof.  As  it  is, 
the  exhibit  will  be  in  two  portions  some  1,500  feet  apart. 
The  reason  for  this  unfortunate  arrangement  may  be 
sought  in  the  inner  consciousness  of  the  Construction  De- 
partment and  its  architects.  The  question  of  inward  fit- 
ness for  the  purposes  designed  seems  one  that  seldom  or 
never  enters  into  the  understanding  or  the  calculations  of 
an  architect.  If  a  splendid  exterior  and  harmonious  out- 
ward proportions  can  reflect  luster  on  his  artistic  skill,  any 
purposes  for  which  the  building  might  possibly  be  em- 
ployed seem  to  be  completely  forgotten.  The  buildings 
were  laid  out  in  dismal  ignorance  or  utter  unconcern  of  the 
real  needs  of  the  various  departments  for  whose  uses  said 
buildings  were  intended;  and,  once  planned,  the  symmetry 
of  the  whole  must,  forsooth,  be  preserved,  whatever  the 
effect  on  the  exhibits  supposed  by  the  vulgar  populace  to 
be  a  somewhat  interesting  paitof  the  World's  Columbian 
Exposition.  It  is  hard  on  the  electrical  section;  but  the 
majesty  of  art  has  perhaps  been  preserved  against  the  envi- 
ous hand  of  practical  common  sense. 

The  Electrical  Review  adds  the  following  to 
the  general  complaint; 

Electrical  men  in  Chicago  are  still  battling  wuth  the 
directors  of  the  World's  Fair  for  proper  treatment  for  the 
electrical  exhibit.  .So  far  the  odds  seem  to  be  in  favor  of 
the  original  and  defective  plans  being  persisted  in,  despite 
the  protests  of  electrical  men  throughout  the  country.  Not 
only  the  electrical  press  generally  but  many  of  the  daily 
newspapers  of  Chicago  unite  in  condemning  the  obstinate 
attitude  of  the  directors  of  the  fair.  If  their  policy  is  car- 
ried out  the  electrical  exhibit  will  disappoint  the  expecta- 
tions of  a  very  large  section  of  the  community,  but  at  any 
rate  it  will  be  perfectly  clear  that  the  responsibility  for  any 
failure  will  rest  with  the  directors  of  the  exhibition,  and 
with  them  alone. 


The  city  of  Cedartown,  Ga.,  will  hold  an  election  on 
June  ylh,  to  vote  on  a  proposition  to  issue  ^50.000  of  bonds 
for  the  erection  of  an  electric  light  plant  and  the  construc- 
tion of  a  sewerage  system  and  waterworks. 


The  Freeman  Meter. 

The  principle  of  the  electricity  meter  illus- 
trated in  the  cut,  which  is  the  invention  of 
Walter  K.  Freeman,  Brooklyn,  N.  Y.,  may  be 
explained  as  follows:  If  an  electric  motor  is 
connected  into  an  electric  circuit  and  a  pre- 
determined current  is  caused  to  flow  in  the  cir- 
cuit, the  armature  of  the  motor  will  be  given  a 
certain  rate  of  revolution.  If  more  current  is 
caused  to  flow  through  the  circuit  the  rate  of 
revolution  will  be  increased.  This  increase  in 
rate  of  revolution  of  the  armature  is  not,  how- 
ever, directly  proportional  to  the  increase  of  cur- 
rent flowing,  but  varies  to  a  considerable  degree, 
and  if  a  curve  be  developed,  indicating  the  per- 
formance of  the  motor  under  the  influence  of  an 
increased  current,  it  will  be  found  to  be  an  ir- 
regular one. 

In  devising  this  meter  Mr.  Freeman  connects 
in  the  circuit  whose  cuirent  it  is  desired  to 
measure  and  record,  a  motor  B  and  causes  the 
motion  of  the  armature  of  the  motor  to  be  com- 
municated to  a  form  E  bearing  the  character- 
istic curve  developed  by  observing  the  per- 
formance of  the  motor  under  an  increasing 
current.  The  form  E  operates  a  recording 
mechanism  whose  reading  at  any  time  will  in- 
dicate the  amount  of  current  that  has  flowed 
in  the  circuit. 

For  co-operation  with  the  form  E  a  friction 
wheel  F  is  mounted   upon  a  shaft  which  drives 
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a  recording  mechanism.  This  friction-wheel  is 
kept  in  contact  with  the  form  by  means  of  a 
spring  or  weight.  Upon  the  other  end  of  the 
shaft  that  is  connected  to  the  armature,  a  pro- 
peller wheel  is  mounted.  This  propeller  is 
adapted  to  operate  in  a  vessel  containing  some 
homogeneous  liquid,  though  it  may  operate  in 
the  air.  With  an  arrangement  such  as  this, 
when  the  armature  of  the  motor  is  put  into  ro- 
tation by  the  passage  of  the  current,  the  spindle 
carrying  the  form  and  the  propeller  wheel,  is 
caused  to  rotate,  and  by  reason  of  the  resist- 
ance offered  by  the  liquid  the  shaft  is  caused  to 
rise  more  or  less,  according  to  the  rapidity  with 
which  the  armature  is  caused  to  revolve.  This 
action  brings  the  appropriate  portions  of  the 
form  successively  into  rotative  contact  with  the 
friction  wheel  and  causes  the  latter  to  revolve 
more  or  less  rapidly,  according  to  the  diameter  of 
the  form  at  the  point  or  points  where  it  makes 
contact,  thus  advancing  the  recording  mechan- 
ism. Any  diminution  in  the  current  passing 
will,  of  course,  produce  a  less  rapid  revolu'ion 
of  the  armature  and  cause  the  shaft  bearing  the 
form  to  descend  by  gravity,  so  as  to  bring  a 
portion  of  the  form  having  a  less  diameter  into 
co-operation  with  the  transfer  friction  wheel, 
and  in  this  way  decrease  the  speed  of  the  re- 
cording mechanism. 


Fire  recently  destroyed  the  station  of  the  Elizabeth 
City,  N.  C,  Electric  Light  company.  The  plant  will  be 
re-established. 


Electric  Light  from  Oil. 

Priestman  Brothers  of  London,  England,  have 
just  supplied  G.  Aspland  of  Boston,  England, 
with  one  of  their  three-horse  power  oil  engines 
and  a  Taunton  dynamo,  the  latter  made  by  F.  M. 
Newton  of  Taunton.  The  engine  and  dynamo 
are  mounted  upon  a  bogie  fitted  with  road 
wheels  complete.  The  dynamo  is  driven  di- 
rectly from  the  fly-wheel  of  the  engine,  as 
shown  in  the  illustration,  at  a  speed  of  1,300 
revolutions,  and  supplies  four  irc  lamps  with  a 
current  of  six  amperes  at  a  pressure  of  60  volts. 
The  candle  power  of  each  lamp  is  about  1,000. 
All  wires  to  the  lamps  are  attached  to  main 
cables  .  by  means  of  brass  clips  which,  can  be 
detached  at  a  moment's  notice.  The  installa- 
tion is  for  lighting  up  a  patent  switch-back. 
Priestman  Brothers  are  now  making  oil  engines 
from  one-horse  power  to  25  horse  power.  A 
large  number  of  engines  have  been  supplied  for 
electric  lighting,  orders  having  recently  been 
executed,  among  others  for  this  purpose,  for 
the  Victorian  and  New  South  Wales  govern- 
ments. 


The  Montreal  Convention. 

It  is  evident  that  the  hospitable  Canadians  in- 
tend to  leave  no  stone  unturned  to  make  the 
visit  of  the  delegates  to  the  mid-summer  con- 
vention of  the  National  Electric  Light  Associa- 
tion a  pleasant  one.  The  provisional  committee 
holds  frequent  meetings  at  the  Windsor  hotel. 
At  the  last  one  there  was  a  large  attendance,  and 
Prof.  Bovey  of  McGill  University  presided. 
The  several  sub-committees  reported  gratifying 
progress  and  it  was  stated  that  the  interest  in 
the  forthcoming  convention  was  daily  increas- 
ing. A  communication  from  Governor-General 
Stanley,  in  which  he  expressed  his  fullest  sym- 
pathy with  the  objects  of  the  convention,  was 
read.  The  governor-general  hoped  to  be  able 
to  attend  in  person,  which  he  certainly  would 
if  the  gathering  were  held  in  September;  under 
any  circumstances  he  would  be  most  happy  to 
co-operate  with  the  convention. 


Wheeler's  Trolley  Support. 

The  device  shown  in  the  cut  consists  of  a 
metallic  basket  or  trough  adapted  to  receive  the 
trolley  wire,  and  also  formed  so  as  to  admit  the 
passage  of  the  trolley  wheel.  This  hanger  is 
provided  with  ears  which  can  be  bent  over  the 
trolley  wire  after  it  is  placed  in  the  trough,  and 
will  hold  the  wire  in  proper  contact 
with  the  trough.  The  surface  contact 
between  the  trough  and  the  trolley  .wire  is 
so  large  that  the  resistance  from  the 
wire  to  the  trolley  wheel  is  inappreciable.  The 
outer  portion  of  the  trough  is  shaped  to  allow 
the  trolley  to  roll  upon  it,  and  as  long  as  the 
wheel  is  in  contact  with  one  of  the  ears  a  the 
current  passes  through  that  ear.  This  is  the 
distinguishing  feature  of  the  invention— that  the 
ear  itself  forms  part  of  the  conductor  when  the 
trolley  wheel  is  in  contact  with  it.  The  ends  of 
the  trough  are  thinned  to  allow  the  trolley 
wheel  to  pass  easily  from  the  wire   to  the   sur- 
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face  of  the  trough  and  from  the  trough  to  the 
wire  again.  The  trough  is  sustained  by  one  or 
two  hangers.  The  wire,  of  course,  may  be  sol- 
dered to  the  basket  ears,  but  that  is  unnecessary 
when  the  ears  are  numerous,  and  practical  ad- 
vantages arise  from  dispensing  with  solder  and 
holding  the  wires  in  place  by  the  ears  only. 
The  ears  may  at  any  time  be  straightened  and 
the  trolley  wire  readjusted,  as  is  often  desirable. 
The  hanger  was  designed  by  Geo.  K.  Wheeler 
of  the  railway  department  of  the  Thomson- 
Houston  company,  Chicago. 


The  Toledo  Electric  company  of  Toledo,    O.,   proposes 
to  erect  a  new  station. 
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Repairing  Metal  Structures  by  the  Aid  of 
Electricity. 

In  many  instances  where  a  metal  structure 
is  defective  and  it  is  desired  to  repair  it  without 
weakening  it  or  changing  the  design,  extensive 
portions  are  removed  and  new  whole  pieces 
inserted.  For  example,  a  defective  spot  in  a 
rail  may  necessitate  its  removal.  With  the  view 
of  facilitating  such  repair  work,  Elias  E.  Ries 
of  Baltimore,  Md.,  has  devised  an  apparatus 
in  which  hebringstohisaid  the  electric  current. 

The  operation  of  the  machine  employed, 
which  is  illustrated  in  the  cut,  is  described  by 


After  the  defective  portion  has  been  removed 
by  means  of  the  rocking  saw,  a  sound  piece  of 
rail  is  inserted,  and  the  current  is  employed  to 
weld  it  into  place. 


Adjustable  Bracket. 

The  features  of  the  fixture  illustrated  in  the 
cut  will  be  understood  at  a  glance.  The 
bracket  arm  has  at  its  outer  end  a  pin  threaded 
to  receive  an  ordinary  insulator.  The  inner  end 
of  the  arm  is  provided  with  a  squared  shank 
that  extends  at  right  angles  and  has  hollowed 
sides,  as  shown,  for  the  end  of   a   set  screw  to 
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Mr.  Ries  substantially  as  follows:  Assuming 
that  it  is  desired  to  remove  a  defective  section 
of  a  rail  without  taking  the  latter  from  the  ties 
or  changing  its  relation  to  the  other  rails  of  the 
track,  the  clamps  are  first  expanded  and  the 
saw  frame  elevated,  and  then  the  clamps  are 
placed  at  the  point  to  be  cut — that  is,  at  one 
side  of  the  defect  in  the  rail,  with  the  fixed 
clamp-jaws  under  the  rail  flanges.  The  follow- 
ers are  then  forced  against  the  thread  of  the 
rail  by  manipulating  the  screw-rods.  This 
operation,  it  will  be  seen,  will  secure  the  entire 
device  firmly  to  the  rail.  The  saw  frame  is  now 
depressed  by  turning  the  screw  rod  until  the 
saw  is  almost  in  contact  with  the  rail,  as  shown  | 
in  the  drawings.  The  parts  having  been  adjusted 
as  described,  the  switch  lever  is  turned  on 
its  pivot  to  complete  the  circuit,  and  the  elec- 
tric current  will  then   pass  from  the  generator 
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enter  and  furnish   security   against  accidental 
displacement. 

When  the  bracket  is  to  be  used  on  a  vertical 
wall  the  socket  is  secured  with  its  base  resting 
against  the  side  of  the  building  and  the  bracket 
arm  is  then  inserted.  If  the  bracket  is  to  be 
placed  near  the  middle  of  the  side  of  the  build- 
ing, then  the  arm  may  be  placed  in  the  socket 
so  as  to  stand  at  right  angles  to  the  side  and 
base  of  the  bracket.  A  number  of  positions  may 
thus  be  obtained.  In  each  case  after  the  arm 
is  placed  in  the  socket  the  set  screw  must  be 
tightened  to  secure  it  in  place.  This  bracket  is 
the  invention  of  Thos.  H.  Brady  of  New  Britain, 
Conn. 


ADJUSTAIiLE   liRACKET. 
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Holmes'  Dynamo  for  Train  Service. 

In  the  many  attempts  which  have  been  made 
to  light  trains  directly  from  a  dynamo  the 
greatest  trouble  has  been  due   to  the  variations 


directly  as  the  strength  of  the  magnetic  field,  so 
that,  if  the  strength  of  field  of  a  separately 
excited  dynamo  be  reduced  in  the  same  propor- 
tion as  the  speed  at  which  its  armature  revolves 
be  increased,  the  electromotive  force  of  the 
armature  will  remain  practically  constant. 

To  produce  this  result  two  dynamos  are 
arranged  having  their  armatures  upon  the  same 
shaft,  so  as  to  revolve  together,  but  influenced 
by  separate  magnetic  fields.  One  is  the  main 
generating  machine,  the  other  is  for  regulating 
the  strength  of  its  magnetic  field.  The  mag- 
nets of  the  machines  are  separately  excited  from 
an  external  source,  such  as  a  set  of  accumula- 
tors, and  the  magnets  of  the  generating  arma- 
ture are  provided  with  two  distinct  exciting 
circuits.  One  circuit  is  an  ordinary  high  resist- 
ance shunt  circuit  and  the  other  is  of  less 
resistance  and  is  coupled  up  to  the  source  of 
current  so  as  to  have  the  small  regulating  arma- 
ture in  series  with  it.  The  regulating  armature 
is  so  coupled  up  that  its  electromotive  force 
opposes  the  electromotive  force  of  the  regula- 
ting armature  and  external  source  of  supply. 
The  high  resistance  shunt  circuit  is  so  propor- 
tioned that,  at  the  highest  speed  at  which  it  is 
intended  to  run  the  generating  armature,  it, 
without  the  aid  of  the  regulating  circuit,  will 
give  a  magnetic  field  of  an  intensity  proper  for 
the  required  electromotive  force  in  the  genera- 
ting armature.  When  thus  driven  the  second 
exciting  circuit  ought  to  have  no  current  pass- 
ing through  it,  and  this  is  secured  by  making 
the  electromotive  force  of  the  regulating  arma- 
ture at  its  highest  speed  equal  and  opposite  to 
the  external  source  of  electromotive  force  pro- 
duced in  the  second  coil  of  the  generating 
machine.  If,  however,  the  speed  falls,  the  elec- 
tromotive force  of  the  regulating  armature  is 
reduced  in  the  same  proportion,  and  is  no  long- 
ger  equal  to  the  external  electromotive  force, 
and  a  current  will  flow  through  the  second 
exciting  circuit  of  the  magnets  of  the  genera- 
ting dynamo,  thus  increasing  the  intensity  of 
the  magnetic  field  to  make  up  for  reduction  of 
speed,  maintaining  a  practically  uniform  elec- 
tromotive force. 

The  armature  is  driven  by  belting  from  the 
axle  of  the  guard's  van,  and  a  set  of  accumu- 
lators excite  the  field  magnets.  A  centrifugal 
governor  automatically  switches  the  storage 
batteries  in  or  out.  The  brushes  which  collect 
the  current  from  the  two  armatures  are  made  of 
wire  gauze,  and  are  placed  radially,  the  lead 
being  automatically  altered  to  suit  the  direction 
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of  speed.  J.  Holmes  of  Newcastle,  England, 
claims  to  have  overcome  this  difficulty  and  ex- 
plains his  method  and  the  machine  used  sub- 
stantially as  follows: 

Practically  the  electromotive  force  of  an  or- 
dinary separately  excited  dynamo  varies  directly 
as  the  speed,  so  if  the  speed  be  increased,  say, 
from  5C0  revolutions  per  minute  to  1,000  revo- 
lutions per  minute,  the  electromotive  force  will 
be  doubled.      The   electromotive   force  varies 


of  rotation.     The  connections  to  the  armatures 
are  changed  at  the  same  time. 

This  dynamo  is  used  by  the  Midland  Railway 
company  for  its  express  trains,  and  has  also 
been  applied  to  French,  Cierman,  and  Russian 
railways.     The  cut  is  from  Industries. 


It  is  announced  that  the  electric  h'ght  plant  at  Bismarck, 
N.  1).,  has  been  shut  down  on  account  of  lack  of  support 
by  the  city  authorities. 
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Throughout  the  controversy  between  the 
electrical  and  construction  departments  of  the 
World's  Columbian  Exposition  over  the  size  of 
the  electrical  building  and  its  location  as  well 
as  the  question  of  dividing  the  exhibit,  the  elec- 
trical people  have  maintained  that  the  construc- 
tion department  and  the  officials  generally  had 
no  conception  of  the  vast  importance  of  the 
electrical  features.  One  effect  of  the  agitation 
was  to  impress  these  officials  with  an  idea  of  the 
importan  ce  of  the  electrical  interests.     The  per- 


sistent fight  made  against  the  outrageously  in- 
adequate quarters  of  the  electrical  department 
led  the  directors  and  commissioners  to  look  into 
the  matter.  It  is  true  this  was  not  done  until 
it  was  too  late  to  grant  all  the  demands  of  the 
electrical  department,  but  the  assurance  is  given 
that  material  concessions  will  be  made  in  addi- 
tion to  those  already  granted.  There  is  now 
under  consideration  a  plan  for  erecting  the  elec- 
trical building  on  the  site  allotted  the  mines 
building.  This  will  not  only  bring  the  electri- 
cal exhibits  closer  the  loop  in  which  will  be 
located  the  generating  station,  but  it  will  also, 
it  is  thought,  afford  an  opportunity  to  enlarge  the 
structure. 

The  directors  have  agreed  to  place  at  the  dis- 
posal of  the  electrical  department  all  the  space 
needed  within  the  loop  for  a  power  plant.  This 
power  house  will  not  be  as  far  from  the  electri- 
cal building  as  was  at  first  supposed,  if  these 
arrangements  can  be  made.  In  the  first  place 
there  will  not  be  the  traclcs  about  the  building 
which  were  anticipated  at  the  beginning.  This 
will  enable  the  department  to  gain  fifty  or  one 
hundred  feet. 

It  is,  of  course,  to  be  regretted  that  the 
directors  could  not  see  their  way  clear  to  cor- 
rect the  original  plans  so  as  to  place  the  entire 
exhibit  under  one  roof,  and  thereby  show  all  ap- 
plications of  electricity  in  connection  with  the 
generating  plant.  This,  of  course,  would  be  the 
proper  course  to  pursue,  but  as  the  plans  were 
prepared  without  consulting  the  wishes  of  the 
prospective  exhibitors  or  the  representatives  of 
the  leading  electrical  houses  they  were  botched. 
It  took  a  long  time  to  convince  the  officials  of 
the  great  mistake  they  had  made;  then  it  was 
too  late  to  fully  correct  it.  The  agitation,  how- 
ever, produced  good  results,  and  the  electrical 
interests  are  to  be  congratulated  on  securing 
the  favorable  concessions  mentioned. 

The  contracts  for  the  erection  of  the  building 
were  to  have  been  awarded  last  Tuesday,  but 
the  letting  was  postponed  on  account  of  slight 
irregularities  in  some  of  the  bids. 


Dubuque,  la.,  claims  to  have  the  first  com  - 
plete  system  of  electric  traction  by  storage  bat  - 
teries  in  the  world.  Favorable  reports  of  th  e 
operation  of  the  system  have  so  far  been  re- 
ceived, and  the  final  verdict,  after  the  lapse  of 
sufficient  time  to  allow  a  comprehensive  judg- 
ment, will  be  awaited  with  interest. 


The  question  of  the  right  of  grand  juries  to 
compel  telegraph  companies  to  divulge  the  con- 
tents of  telegrams  relating  to  matters  under  in- 
vestigation is  again  up — this  time  in  California, 
where  the  superintendents  of  both  the  Western 
Union  and  Postal  companies  have  been  sum- 
moned to  produce  the  telegraphic  correspondence 
relating  to  the  Chilian  war.  There  is  no  precedent 
which  warrants  the  courts  of  that  state  to  com- 
pel the  companies  to  take  this  action.  On  the 
contrary,  the  rulings  have  always  been  adverse 
to  such  a  course.  In  Illinois  and  in  New  York 
a  different  view  of  the  case  was  taken.  It  is 
now  to  be  seen  what  course  will  be  pursued  in 
the  present  case,  which  is  before  the  United 
States  grand  jury. 


The  electric  welding  process  is  coming  to  the 
front  in  the  West.  Hitherto  the  progress  in 
this  line  has  been  in  the  East,  but  western 
manufacturers  are  now  beginning  to  appreciate 
the  advantages  of  the  electric  method.  In  this 
issue  there  are  presented  a  description  and  views 
of  a  welding  installation  at  Harvey,  111.  The 
equipment  is  applied  to  general  work  in  the 
smith  shop  of  a  carriage  factory.  Power  is  ob- 
tained from  the  factory  engine,  and  the  same 
dynamo  which  furnishes  current  to  the  welder 
also  supplies  a  number  of  incandescent  lamps 
strung   throughout   the   shops.       The   Harvey 


plant  is  an  interesting  one,  and  as  its  great  use- 
fulness is  now  being  demonstrated  we  may  look 
for  a  further  application  of  the  art,  not  only  in 
carriage  work,  but  also  in  other  lines  of  manu- 
facture. 


The  report  of  the  Rapid  Transit  commission- 
ers of  New  York  city  is  practically  a  declara- 
tion that  the  solution  of  the  problem  is  to  be 
found  only  in  the  adoption  of  electricity  as  a 
motive  power.  The  commissioners  have  de- 
voted much  time  and  study  to  the  question, 
they  have  gone  over  the  several  routes  proposed, 
and  examined  carefully  the  claims  of  each  and 
they  have  given  equal  attention  to  the  numerous 
systems  advocated.  After  hearing  all  the  argu- 
ments and  personally  examining  the  plans  they 
have  decided  that  the  electrical  engineer  is  the 
man  to  look  to  for  relief.  This  is  the  greatest 
victory  thus  far  achieved  by  the  electric  rail- 
way in  this  country.  It  affords  the  electrical 
engineers  the  opportunity  they  have  long  been 
watching  for,  and  they  no  doubt  will  make  the 
most  of  it. 


The  annual  and  general  meetings  of  the 
American  Institute  of  Electrical  Engineers  just 
closed  proved  both  interesting  and  instruc- 
tive. The  papers  covered  a  wide  range  of 
subjects.  The  discussion  of  means  for  securing 
rapid  transit  in  New  York  city  afforded  an  excel- 
lent opportunity  for  presenting  the  claims  of  the 
electric  motor,and  the  paper  of  Frank  J.  Sprague 
proved  one  of  the  most  interesting  of  the  list. 
Much  of  it  must  necessarily  be  of  interest  only 
to  New  Yorkers  and  those  who  have  given  the 
problem  of  rapid  transit  in  the  metropolis  close 
attention.  The  subject  itself  is  one  of  general 
interest,  and  there  is  a  special  interest  in  it 
among  electrical  engineers,  especially  in  view  of 
the  action  of  Rapid  Transit  commission.  In  the 
substitution  of  electricity  for  other  motive  pow- 
ers rests  the  only  hope  of  New  Yorkers  in  secuj- 
ing  a  permanent  system  of  rapid  transit. 


Gradually  the  daily  press  is  arriving  at  the 
conclusion  that  "the  deadly  electric  current"  is 
not  so  deadly  after  all,  and  that,  as  the  Chicago 
News  expressed  it  in  a  recent  editorial,  "a  very 
large  percentage  of  the  accidents  and  deaths 
attributed  to  electricity  have  been  due  to  sheer 
carelessness  or  wanton  horseplay."  This  is  a 
gratifying  indication  that  the  public  generally 
is  ceasing  to  regard  electricity  with  that  pan- 
icky fear  which  has  characterized  it  in  New  York 
and  some  other  large  cities  where  accidents  due 
to  electric  light  wires  have  occurred.  Like 
any  other  powerful  manifestation  of  energy, 
electricity  should  always  be  treated  with  an 
intelligent  appreciation  of  its  tremendous  latent 
possibilities,  either  for  good  or  evil;  but  when 
this  feeling  is  replaced  by  a  blind  and  unreas- 
oning terror,  the  community  in  which  such  a 
panic  prevails  is  simply  placing  obstacles  in  the 
path  of  progress  upon  which  it  itself  should 
travel. 


In  another  column  there  is  described  an 
electrical  method  of  repairing  rails.  The  in- 
ventoi  proposes  first  to  soften  the  metal  by  the 
passage  of  a  great  volume  of  current  and  then 
by  means  of  a  saw  cut  out  a  defective  portion. 
A  sound  piece  of  rail  is  then  fitted  into  the  gap 
and  welded  electrically  into  place. 

In  describing  this  process  and  the  apparatus 
employed  there  was  no  statement  as  to  what 
would  be  the  capacity  of  the  current  generating 
plant.  Where  an  ordinary  iron  or  steel  rail 
is  to  be  heated  or  welded  the  volume  of  current 
required  would  be  simply  enormous.  Judging 
from  the  published  figures  as  to  the  horse 
power  needed  for  making  different  welds, 
we  are  inclined  to  believe  that  the  size,  weight 
and  portability  of  the  engine  and  generator, 
which  would  be  the  essential  accompaniment  of 
the  welder  proper,  are  serious  i|uestions.  There 
is,  of  course,  no  doubt  that  rails  can  be  welded, 
but  when  we  come  to  consider  the  practica- 
bility of  applying  the  process  not  in  the  shop 
but  along  the  road,  we  arc  tempted  to  remind 
inventors  that  in  their  efforts  to  work  out  the 
details  of  the  problem  they  should  not  overlook 
the  fact  that  the  current  generating  plant  is  the 
all-important  and  most  essential  portion  of  a 
welding  or  heating  outfit. 
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Telegrams  in  the  Chilian  Trouble. 

The  question  of  the  rght  of  a  grand  jury  to 
require  a  telegraph  company  to  divulge  the  con- 
tents of  telegrams  relating  to  a  matter  under 
investigation  is  again  raised,  this  time  in  Cali- 
fornia, the  occasion  being  the  Chilian  contro- 
versy. 

Superintendent  Jaynes  of  the  Western  Union 
Telegraph  company  and  Superintendent  Storrer 
of  the  Postal  Telegraph  company  of  San  Francis- 
co have  been  summoned  before  the  United  States 
grand  jury  at  Los  Angeles,  the  subpoenas 
calling  upon  them  to  produce  all  the  dispatches 
that  have  passed  over  their  systems  during  the 
last  month  relating  to  the  Chilian  war  and  all 
messages  from  and  to  any  persons  connected  in 
any  way  with  the  insurgent  movement.  It  is 
said  that  both  managers  consulted  their  attor- 
neys and  that  they  have  decided  to  disobey  the 
order  of  the  grand  jury  on  the  ground  that  the 
messages  are  of  a  secret  character  and  made 
sacred  in  the  eyes  of  the  law  from  outside 
scrutiny.  Unless  the  United  States  courts 
establish  a  rule  contrary  to  the  one  now  in 
vogue  in  California  the  telegraph  com- 
panies cannot  be  forced  to  comply  with  the 
order.  An  analagous  case  was  decided  by 
Judge  Maguire  of  the  Superior  Court  in  San 
Francisco  in  1SS8  and  afterward  ruled  upon  by 
the  Supreme  Court  of  the  state.  In  the  case  of 
Jones  against  Brandenstein  Judge  Maguire 
required  the  Western  Union  Telegraph  com- 
pany to  produce  all  dispatches  sent  or  received 
by  the  defendants  on  every  day  for  the  period 
of  six  months.  The  subpoenas  specified  each 
day  separately,  giving  the  names  of  the  parties 
and  the  substance  of  the  dispatches  desired. 
Superintendent  Jayne  refused  to  comply  with 
the  order,  claiming  that  it  would  cost  §100  to 
make  the  search  for  the  messages.  The  court  or- 
ordered  plaintiff  to  deposit  that  sum  and  then 
reiterated  the  demand.  Mr.  Jayne  still  refused, 
whereupon  the  court  find  him  §100.  An  appeal 
was  taken  to  the  Supreme  Court,  and  Judge 
Maguire's  decision  and  order  were  overruled  on 
the  ground  that  the  court  had  no  power  to  com- 
pel the  telegraph  company  to  make  a  search  for 
dispatches  extending  over  a  period  of  a  day  or 
two.  Judge  Maguire,  in  commenting  on  this 
decision  recently,  is  quoted  as  saying  that  "the 
rule  is  unquestioned  that  a  telegraph  company 
can  be  compelled  by  subpoena  to  produce  cer- 
tain specified  dispatches  in  court,  but  a  sub- 
poena requiring  the  production  of  all  dispatches 
passing  between  persons  named  within  say  a 
month,  whether  the  subject  matter  be  or  be  not 
specified,  is  too  general  and  cannot  be  enforced 
under  the  ruling  of  the  Supreme  Court," 

Nothwithstanding  this  precedent  Judge 
Ross  of  Los  Angeles  issued  an  order  di- 
recting Mr.  Jayne  to  produce  all  the  tele- 
grams in  his  possession  which  passed  between 
Ricardo  Trumbull  and  George  A.  Burt,  by 
whatever  devices  or  initials  or  names  they  may 
be  signed,  relating  to  the  schooner  Robert  and 
Minnie  and  the  insurgent  steamer  Itata,  which 
were  sent  or  received  smce  .April  ist. 

The  same  point  was  raised  in  the  celebrated 
Cronin  case  when  the  grand  jury  called  upon 
the  Western  Union  Telegraph  company  to  pro- 
duce all  the  telegrams  and  cablegrams  sent  or 
received  by  persons  charged  with  complicity 
in  the  tragedy,  extending  over  a  period  of  two 
months.  This  the  company  refused  to  do. 
Attention  was  called  to  the  fact  that  the  Illi- 
nois statute  required  that  all  telegrams  be  trans- 
mitted secretly  and  their  contents  divulged  to 
no  one  excepting  the  person  to  whom  the  dis- 
patch was  addressed.  Furthermore,  the  power  to 
demand  all  telegrams  sent  or  received  by  any  per- 
son for  two  months  plainly  opens  the  doors  for 
great  abuse  at  the  hands  of  an  evil-disposed  or 
ill-advised  grand  jury.  The  court,  however, 
persisted  that  the  company  should  present  the 
documents  or  stand  commiited  for  contempt, 
and  an  order  to  that  effect  was  served  upon  its 
representative.  The  company  thereupon  pro- 
duced the  desired  telegrams  under  protest. 


The  Capital  City  Electric  Light  companyot  Dcs  Moines, 
la.,  has  filfd  notice  of  a  suit  against  the  city.  The  com- 
pany claims  ih^t  the  city  is  trying  to  repudiate  a  former 
contract,  in  order  10  make  one  with  the  Hcs  Moines  Water 
Power  company.  It  ihertfore  seeks  to  hold  the  city  to  the 
old  contract. 


Storage  Battery  Road  at  Dubuque,  low/a. 

The  Dubuque,  la.,  Times  oi  arecent  issue  has 
an  enthusiastic  description  of  the  new  electric 
railway  system  of  that  city.  Storage  batteries  are 
used  to  furnish  the  current,  and  the  Dubuque 
paper  claims  that,  although  single  cars  have 
been  propelled  for  a  short  time  by  this  system 
in  other  cities,  "the  Dubuque  Street  Railway 
company  is  the  first  to  equip  its  entire  system 
with  this  latest  and  well  nigh  perfect  invention 
for  the  cheap  and  rapid  transportation  of  the 
people." 

Nine  cars  are  already  in  operation.  A  section 
of  the  floor  of  each  car  can  be  lifted  up,  dis- 
closing the  racks  containing  the  accumulators. 
Each  car  is  supplied  with  three  incandescent 
lights.  The  electrical  equipment  was  furnished 
by  the  Electro-Dynamic  company  of  Philadel- 
phia. 

The  new  system  appears  to  give  great  satis- 
faction, and  already  representatives  of  other 
cities  have  visited  Dubuque  to  inspect  it.  It  has 
inspired  the  Times  man  to  give  utterance  to  the 
following  eloquent  description;  "There  is  no 
tangle  of  overhead  wires  to  spoil  the  view.  But 
down  the  street,  swiftly  and  silently  save  for  the 
loud  ringing  of  the  warning  gong,  comes  a 
beautiful  car,  skimming  over  the  rails  like  a 
thing  of  life,  yet  so  perfectly  under  the  control 
of  the  motorneer  that  it  c^n  be  brought  to  a 
standstill  in  half  a  car  length.  There  is  no 
rocky  motion,  no  jarring.  The  cars  run  as 
smoothly  and  with  apparently  as  little  friction  as 
a  bird  flies  through  the  air." 


Use  of  Oil  as  Fuel, 


J,  T.  Boustead,  superintendent  of  the  Minne- 
sota Brush  Electric  Light  company  of  Minneap- 
olis, was  in  Chicago  last  week.  Mr.  Boustead 
reports  that  his  company  is  building  a  two- 
storied  addition  to  its  station,  the  ground  di- 
mensions being  48  by  95  feet.  The  plant  is  to 
be  greatly  enlarged  this  summer.  Recently  a 
generator  of  200  horse  power  capacity,  to  sup- 
ply current  for  motor  service,  was  added  to  the 
installation. 

This  is  the  company  that  burns  oil  under  its 
boilers  as  fuel.  The  authorities  of  the  World's 
Columbian  Exposition  will  be  interested  in  Mr, 
Boustead's  statement  that  the  use  of  oil  in  a 
power  plant  is  an  unqualified  success.  There  is 
neither  smoke  nor  odor;  no  coal  to  carry  in  or 
ashes  to  wheel  out;  and,  in  addition  to  these 
advantages,  oil  has  proven  itself  to  be  actually 
more  economical  than  coal.  These  are  facts 
that  should  be  borne  in  mind  by  those  who 
assert  that  a  power  house  adjacent  to  the  elec- 
trical building  at  the  World's  Fair  would  be  a 
nuisance,  owing  to  the  smoke  from  its  stack.  As 
has  been  previously  pointed  out  in  this  paper 
the  use  of  oil  is  practicable,  and  smoke  could 
thus  be  avoided. 


David  Brooks'  Death. 

The  death  of  David  Brooks  is  announced. 
The  deceased  was  71  years  of  age,  but  up  to 
the  time  of  his  death  took  an  active  interest  in 
everything  that  transpired  in  electrical  circles. 
In  his  early  days  he  took  a  proriiinent  part  in 
the  development  of  the  telegraph,  and  invented 
several  devices  of  value.  But  the  most  impor- 
tant work  of  his  life  was  in  connection  with  the 
introduction  of  oil  as  an  insulation,  Hewas  a 
pioneer  in  this  field, 

David  Brooks  was  born  at  Brooks  Vale,  Conn,, 
Jan,  26,  1820,  At  the  age  of  25  he  entered  tel- 
egraphic service  under  Henry  O'Reilly,  and 
was  engaged  on  the  first  commercial  line  in  this 
country.  He  received  over  this  line,  which  ex- 
tended between  Harrisburg  and  Lancaster,  the 
first  message  transmitted  in  Pennsylvania,  and 
it  is  believed  the  first  sent  in  the  country,  ex- 
cepting those  over  the  government  experimental 
line.  He  also  had  the  honor  of  sending  the  first 
message  across  the  Alleghenies,  Dec,  25,  1846, 
This  line  was  built  for  the  Atlantic  &  Ohio  com- 
pany between  Philadelphia  and  Pittsburg,  He 
constructed  the  first  telegraph  line  in  Mexico, 
and  when  this  was  completed  returned  to  this 
country  and  occupied  several  positions  until 
1862,  when  he  retired  from  the  telegraphic  ser- 
vice. Mr.  Brooks  was  a  prolific  inventor,  and 
since  his  retirement   from  telegraphy   devoted 


himself  to  the  introduction  and  improvement  of 
his  inventions.  His  work  in  developing  a  sys- 
tem of  underground  conduits  in  which  oil  is 
used  as  an  insulator  was  the  most  important  of 
his  inventions.  His  first  p.xperipnents  in  this 
line  were  discouraging,  but  he  persisted  through 
numerous  failures,  but  when  he  finally  suc- 
ceeded little  attention  was  given  the  result  of 
his  labors  for  some  time.  Now,  however,  more 
attention  is  directed  to  his  work,  Mr,  Brooks 
was  a  close  observer,  and  an  enthusiast  on  the 
question  in  which  he  was  so  deeply  interested. 
He  visited  Europe  several  times  with  the  ob- 
ject of  studying  the  methods  and  improvements 
that  obtained  there. 


Rapid  Transit  for  New  York. 

The  report  of  the  Rapid  Transit  commission  of  New 
York  is  a  source  of  gratification  to  electrical  engineers,  as 
it  indicates  a  marked  advance  in  the  spirit  of  the  age.  A 
year  ago  the  idea  of  employing  electricity  as  a  means  of 
propulsion  was  scouted  by  all  save  a  few  engineers.  To  day 
the  men  "intrusted  with  the  solution  of  the  problem  recom  ■ 
mended  "an  underground  four  track  railway  under  Broad- 
way, from  a  point  at  or  near  Souih  Ferry  to  Fifty-ninth 
street,  thence  under  the  boulevard  to  a  point  at  or  near 
One  Hundred  and  Si.xty-ninlh  street  (with  tuch  length  of 
viaduct  at  and  near  Manhattan  street  as  may  be  necessary), 
thence  under  Eleventh  avenue,  or  under  private  property 
immediately  to  the  west  thereof,  as  may  be  found  most  con- 
venient, to  such  point  as  the  contour  of  the  ground  may 
determine;  thence  by  a  viaduct  across  Spuyten  Duyvil 
Creek,  and  by  tunnel  or  viaduct  to  the  city  limits." 

It  is  further  recommended  ibat  Ihe  motive  power  for 
such  railway  shall  be  electricity  cr  some  other  power  not 
requiring  combustion  within  the  tunnel. 

It  is  true  all  this  was  anticipated  and  outlined  by  those 
best  acquainted  with  the  require  ments  of  the  metropolis, 
yet  the  joy  of  the  electrical  fraternity  is  not  diminished  in 
the  least.  It  is  a  great  vic:ory  for  the  electrical  farternity. 
The  preliminary  surveys  will  be  made  at  once,  and  a  de- 
tailed report  submitted  to  the  board  of  aldermen. 


Incandescent  Lamp  Litigation. 

Judge  Wallace  of  the  United  States  District  Court  at  New 
York  listened  to  the  arguments  in  the  litigation  over  incan- 
descent lamps  last  week  until  he  was  thoroughly  bewildered. 
The  suit  was  brought  by  the  Edison  Electric  Light  company 
to  enjoin  the  United  States  Electric  Lighting  company 
from  the  manufacture  or  sale  of  incandescent  lamps.  The 
magnitude  of  the  interests  at  stake  will  make  the  caseone 
of  the  most  important  that  has  been  tried  since  the  great 
telephone  dispute  was  settled. 

The  Edison  interests  were  represented  at  the  trial  by 
Clarence  A,  Seward,  Grosvenor  P,  Lowrey  and  Richard  N. 
Dyer,  ccunsel,  and  Eaton  &  Lewis  attorneys;  while  for 
the  United  States  company  Edmund  Wetmore,  Gen,  Dun- 
can and  Frederick  H,  Betts  as  counsel  and  Kerr  &  Curtis, 
attorneys,  appeared. 

The  question  at  issue  is  whether  Edison's  patent,  granted 
in  iSSo,  is  sufficiently  broad  to  give  to  him  the  exclusive 
control  of  the  manufacture,  sale  and  use  of  tie  incandes- 
cent electric  lamp.  The  court  room  was  literally  turned 
into  a  lecture  room  while  Lawyer  Richard  N,  Djer, 
through  the  means  of  illustration,  presented  arguments  to 
prove  that  all  incandescent  lamps  of  inventors  other  than 
Edison  were  failures  commercially  up  to  the  time  Edison 
received  his  patent,  Law)er  Dyer  occupied  two  days  and 
completed  bis  train  of  reasoning  Wednesday  evening.  The 
defense,  in  the  hands  of  Gen,  Samuel  A,  Duncan,  began 
Thursday  morning  The  general  claimed  that  his  clients, 
the  defendant  company,  did  not  infringe  any  of  the  "so- 
called"  Edison  patents,  and  further  that  Edison's  claims 
for  priority  of  invention  in  the  matter  of  incandescent 
electric  lamps  are  absurd. 

The  defendants  insist  that  the  patent  in  suit  cannot  be 
lawfully  interpreted  to  cover  the  broad  claim  which  the 
plaintiff  makes  fo--  it;  that  it  only  covets  the  specific 
lamp  described,  and  that  high  resistance  incandescent 
lamps  are  the  result  of  the  joint  inventions  of  a  host  of 
others,  both  in  England  and  this  country.  This  patent 
has  now  but  a  short  time  to  run,  it  being  over  eleven 
years  since  it  was  originally  issued. 


Divorcing  Light  from  Heat. 

Robert  W,  Prentiss  has  an  interesting  article  in  The 
Chattltjuqmm  for  June,  from  which  the  following  is  taken: 
Professor  Langley  has  shown  that  our  best  sources  of 
light  are  surpassed  by.nature  in  one  very  important  respect — 
the  production  of  light  unaccompanied  by  heat.  Of  the 
energy  supplied  by  gas  and  oil  for  lighting  purposes  much 
more  than  99  per  cent,  is  given  out  in  heat.  Even  in  the 
electric  arc  light  the  waste  is  90  per  cent,  and  in  the  in- 
candescent lamp  95  per  cent.  The  insect  world  is  much 
more  economical.  'The  most  careful  measures  made  with 
the  delicate  bolometer  fail  to  show  any  sensible  heat  in  the 
light  of  the  firefly.  There  is  no  reason  why  nature  should 
not  be  successfully  imitated  in  this  respect,  and  Professor 
Hertz  hopes  to  devise  a  method  of  obtaining  better  results 
than  we  now  do.  from  our  present  ordinary  means,  in  get- 
ting electrical  vibrations  similar  in  every  respect  to  those 
of  I'ght,  but  of  greater  wave  length.  Ity  modifying  his 
original  apparatus  he  has  some  prospect  of  producing 
waves  so  much  shorter  that  all  of  them  will  be  luminous; 
in  other  words,  of  developing  a  new  source  of  light  without 
heat.  This  result,  if  successful,  will  be  an  entirely  new 
method  of  illumination  differing  us  widely  from  the  present 
electric  lights  as  they  do  from  gas  light  and  lamp  light, 
and  surpassing  them  all  in  economy  and  comfort. 
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Electric  Railway  Controversy  in 
Brooklyn. 

Probably  the  bitterest  fight  ever  made  against  electric 
street  railways  has  just  closed  in  Brooklyn, for  the  present, 
at  least,  with  a  temporar)'  victory  for  the  opponents  of  the 
improvement.  Every  method  known  to  man  was  em- 
ployed to  defeat  the  measure,  and  many  of  the  practices 
resorted  to  were  questionable.  Reports  prepared  for  the 
occasion  were  sent  to  Brooklyn  from  Boston  and  other 
cities  in  which  the  electric  system  was  grossly  misrepre- 
sented, and  the  daily  papers  of  Brooklyn  and  New  York 
were  filled  with  electric  "fakes"  tending  to  alarm  the 
people.     All   of  this  had  its   effect  in   certain   quarters. 

The  State  Railroad  commission  has  decided  that  the 
Coney  Island  &  Brooklyn  Railroad  company  cannot  for 
the  present  change  its  motive  power  from  horses  to  the 
overhead  single  trolley  electric  system  on  that  part  of  the 
road  between  the  corner  of  Franklin  and  Coney  Island 
avenues  in  Fiatbush  and  the  corner  of  Ninth  avenue  and 
Ninth  street  in  Brooklyn.  Gen.  Henry  W.  Slocum,  the 
president  of  the  road,  first  applied  to  the  park  commis- 
sioners for  leave  to  cross  the  plaza  at  the  southern  entrance 
to  Prospect  Park  with  his  electric  cars,  anc'.  his  application 
was  refused.  Then  he  tried  to  induce  the  Brooklyn 
aldermen  to  grant  him  permission  to  lun  his  cars  by  the 
single  trolley  system  to  Ninth  street  and  Ninth  avenue, 
but  the  aldermen  took  no  action,  and  he  finally  carried  his 
application  to  the  State  Railroad  commission. 

There  were  two  hearings  in  Brooklyn,  and  the  corpora- 
tion counsel,  acting  for  the  park  commissioners,  bitterly 
opposed  the  petition,  and  Assistant  Corporation  Counsel 
Salmon  raised  the  point  that  Gen-  Slocum  had  not  received 
the  majority  of  consents  of  abutting  property  owners  be- 
cause he  had  failed  to  secure  the  consent  of  the-  park  au- 
thorities. The  Railroad  commission,  in  denying  the  com- 
pany's application,  says  that  the  consent  of  the  city  authori- 
ties is  necessary,  as  a  property  owner  of  parks  and  public 
places,  where  such  consent  is  necessary  to  give  a  majority 
in  value  of  the  abutting  property  upon  that  portion  of  the 
road  as  to  which  a  change  of  motive  power  is  proposed. 
The  board  knows  no  reason  why  the  petitioner  should  not 
apply  to  the  General  Term  of  the  Supreme  Court  for  a 
commission,  and  says  that  the  approval  of  a  large  majority 
of  the  property  holders  other  tt  an  the  city  is  unquestion- 
ably obtained. 

The  methods  employed  to  defeat  the  introduction  of  the 
trolley  system  in  Brooklyn  were  certainly  discreditable. 
Here  is  an  extract  from  the  Brooklyn  Citizci2:  '  We 
therefore  advise  our  readers  to  rest  serenely  in  the  assur- 
ance that  the  commissioners  mean  to  do  what  is  right,  and 
that  they  will  not  find  it  proper  to  sanction  the  introduc- 
tion of  a  dangerous,  inconstant,  unsightly,  noisy,  ill-smell- 
ing and  altogether  offensive  form  of  motive  power  for  no 
better  reason  than  that  it  would  enable  railroad  companies, 
which  are  already  making  unreasonably  high  profits,  to 
add  still  more  to  their  annuaHdividends  on  preposterously 
over-watered  slock." 

Commenting  on  this  silly  assertion  the  Rochester,  N.Y., 
Herald  says:  '"We  can  understand  how  a  person  who 
doesn't  know  anything  about  electric  cars  or  the  trolley  sys- 
tem as  they  actually  appear  and  work  in  a  large  city  can 
attribute  to  electricity  as  a  motive  power  danger,  incon- 
stancy, unsightliness  and  no'se;  but  we  are  puzzled  to 
know  where  the  bad  smell  comes  in. 

"Our  Brooklyn  contemporary  evidently  has  had  little 
experience  with  electric  cars.  None  of  the  evils  it  com- 
plains of  troubles  Rochester.  The  trolley  system  is  not 
nearly  as  objectionable  as  those  who  have  had  no  experi- 
ence with  it  imagine.  As  for  the  superiority  of  electricity 
to  horse  power,  there  is  simply  no  comparison.  Rochester 
would  have  a  riot  if  there  were  an  attempt  to  go  back  to 
the  use  of  horses  " 

As  a  resu't  of  the  fight  in  Brooklyn  over  the  introduc- 
tion of  the  trolley  system  the  Atlantic  Avenue  Railroad 
company  of  that  city  has  issued  a  pamphlet  entitled  "What 
is  the  Truth  About  the  Electric  System  for  the  Propulsion 
of  Cars  in  City  Streets?"  A  large  number  of  letters  from 
other  cities  praising  the  trolley  system  are  presented, 
including  indorsements  from  the  mayors  of  Albany, 
Rochester  and  Cleveland. 


Franklin    Experimental  Club 

At  the  last  meeting  of  the  Franklin  E.Nperimental  club, 
of  Newaik,  N.  J.,  Professor  Geo.  C.  Sonn  delivered  an 
interesting  and  instructive  lecture  on  "Seismology,"  or  the 
phenomena  of  earthquake  disturbances  and  methods  of 
studying  the  same.  Professor  Sonn  reviewed  the  various 
theories  prevalent  upon  the  subject  of  earthquakes,  tidal 
waves,  etc.,  and  explained  the  methods  adopted  from  the 
earliest  times  to  the  present  day  in  the  study  and  recording 
of  the  various  disturbances  going  on  in  various  parts  of  the 
earth's  structure.  The  lecture  was  illustrated  by  magic 
lantern  views  of  the  most  important  earthquakes  and  their 
effects  in  Japan,  Java.  Sandwich  Islands.  Lisbon,  Charles- 
ton, and  elsewhere,  and  also  by  diagrams,  prepared  by  Pro- 
fessor Sonn,  of  the  electrical  and  other  methods  employed 
in  recording  the  time  and  duration  of  the  disturbances,  the 
number  and  general  character  of  the  movements.  Some 
interesting  pictures  are  shown  of  various  buildings  and  the 
effects  of  the  shocks  upon  structures  placed  in  certain 
positions,  and  he  explained  that,  as  nearly  all  of  the  im- 
pulses moved  in  one  direction,  it  was  customary  inearth 
quake  countries  to  pass  stringent  laws  stating  how  build- 
ings were  to  be  set,  whether  windows  and  doors,  etc  , 
would  be  allowed  in  walls  which  ran  in  certain  directions, 
relative  to  the  seismic  movements,  the  character  and  ma- 
terial employed.  The  president  exhibited  some  interest- 
ing samples  of  lava  and  earthquake  souvenirs  collected  by 
him  at  Ilerculaneum,  Pompeii  and  the  Island  of  Ischia. 
Professor  Sonn  will  sail  for  Europe  shortly,  and  during  his 
trip  abroad  will  visit  the  electrical  exhibition  in  Frankfort 
and  will  prepare  an  interesting  report  for  the  Franklin 
Experimental  club. 


Armature  Reaction  in  Constant  Current 
Dynamos. 

After  the  reading  of  Prof.  H.  S.  Carhart's  paper  on  "Ar- 
mature Reaction  in  Constant  Current  Dynamos"  at  the 
last  meeting  of  the  Chicago  Electric  Club  the  following 
discussion  took  place: 

Lieut.  F.  B  Badt:  The  points  Prof.  Carhart  makes 
as  to  the  neutral  line  are  remarkable.  I  never  saw  them 
mentioned  in  any  of  the  text  books;  and  I  think  the  points 
made  constitute  a  discovery  of  high  value.  I  am  not  able 
to  even  suggest  anything  for  discussion  in  regard  to  what 
the  professor  has  said.  I  can  only  say  that  I  believe  in 
his  theory. 

Prof.  Carhart:  I  have  learned  since  I  wrote  this 
paper  that  another  method  has  been  devised,  different 
from  mine,  and  with  experiments  of  the  most  delicate 
kind,  the  result  is  precisely  the  same. 

Alex.  Dow:  When  I  undertook  to  prepare  my  paper 
which  was  read  about  six  weeks  ago  I  wished  that  I  could 
get  one  of  those  machines  for  the  purpose  of  testing  some 
of  those  theories,  but  I  did  not  get  it.  The  experiments 
with  open  coil  machines  are  complicated  by  the  action  of 
the  idle  coils.  It  is  practically  impossible  to  get  a  poten- 
tial curve  from  them.  I  mentioned  in  my  paper  that  there 
had  come  into  my  hands  a  four  hundred  ampere  closed  coil 
constant  potential  dynamo  which  had  a  sparkless  commu 
tator  and  the  property  of  allowing  the  brushes  to  be  car- 
ried far  forward  I  took  a  number  of  potential  curves, 
such  as  Professor  Carhart  took  from  this  machine.  I  took 
them  with  no  load,  with  a  load  of  20  amperes,  and  with  a 
load  of  200  amperes.  I  set  the  brushes  just  as  I  would 
set  them  in  practical  work.  I  was  thinking  simply  to  de- 
velop the  fact  that  the  armature  reaction  played  a  great 
part  in  the  regulation  of  brush  rocking  machines,  and  I 
did  not  endeavor  to  ascertain  the  neutral  line  at  all  and 
therefore  I  cannot  put  forward  those  curves  for  compari- 
son with  those  of  Professor  Carhart.  I  think  my  brushes 
were  very  little  in  front  of  the  proper  neutral  line  at  all 
loads.  I  did  not  make  the  observation,  however,  that  in 
this  machine,  and  in  constant  current  machines  the  condi- 
tion of  a  uniform  field  did  not  appear  to  be  the  essential 
one  for  successful  regulation  by  rocking  brushes.  That  is 
opposed  to  Prof.  Carhart's  theory.  The  condition  that 
was  essential  seemed  to  me  to  be  uniform  induction,  and 
that  is  quite  a  different  thing  from  uniform  field.  Theo- 
retically a  uniform  field  will  give  you  the  sine  curve  of  in- 
duction; but  you  can  never  get  a  machine  of  uniform  in- 
duction. 

Prof.  Carhart:  I  should  have  said  uniform  induc- 
tion instead  of  uniform  field. 

Mr.  Dow:  If  the  professor  makes  that  change,  then  I 
am  silent  on  that  point.  There  is  a  most  important  dis- 
tinction between  uniform  field  and  uniform  induclion.  If 
you  wish  to  get  uniform  induction,  your  field  will  be  far 
from  uniform.  A  very  nice  illustration  of  this  is  seen  in 
several  well  known  machines,  for  instance  in  the  Sperry 
machine  and  in  a  machine  which  Prof.  Badt  can  tell  us 
about.  In  this  last  named  machine  the  middle  of  the  pole 
pieces  was  cut  away.  The  reverse  of  this  is  the  practice 
in  constant  potential  machines.  In  the  constant  potential 
machine  you  seek  for  uniform  field  with  small  induction 
near  the  brushes.  In  the  constant  current  machine  you 
seek  for  uniform  induction,  and  to  gain  that  vou  must 
have  an  irregular  field.  Mr.  Weston,  who  is,  I  believe. 
the  pioneer  in  the  analysis  of  fields  in  constant  potential 
machines,  pointed  out  and  adopted  the  method  in  his 
practice,  that  to  secure  a  sparkless  commutator  and 
a  wide  neutral  point  which  would  remove  the  necessity  of 
changing  brushes,  it  was  necessary  to  cut  away  the  edges 
of  the  p  .le  pieces,  so  as  to  have  the  poles  approach  the  ar- 
mature in  the  middle  and  fall  away  at  ihe  sides  Now  this 
practice  or  its  equivalent  you  will  find  in  every  machine 
built  for  constant  potential  work,  which  runs  with  little 
change  of  lead,  and  with  sparkless  brushes.  But  you  find 
the  exact  reverse  in  the  constant  current  machines.  You 
will  find  the  poles  approach  at  the  edges  and  are  cut  away 
in  the  middle.  About  two  years  ago.  in  experimenting  on 
the  regulation  of  a  large  arc  dynamo,  I  noticed  that  there  was 
very  little  change  in  the  value  of  the  field  current  when 
the  field  was  regulated  for  a  small  load.  I  started  to  ascer- 
tain where  the  regulation  came  from  and  concluded  that 
armature  reaction  was  the  source.  My  paper,  read  six 
weeks  ago,  was  written  before  Professor  Thomson's  paper, 
was  read  before  the  Electric  Light  association,  and  was  in 
the  hands  of  this  club  before  the  correspondence  between 
N.  Tesia  and  Professor  Thomson  had  taken  place.  I  now 
find  that  Professor  Carhart  has  been  on  the  same  track. 

When  counter  electromotive  force  is  considered  as  an 
increase  of  resistance  it  is  something  easy  to  handle. 
The  practical  man  sees  that  the  brushes  have  to  go  for- 
ward, and  it  is  easy  to  think  of  the  distorted  magnetic  cir- 
cuit as  a  lengthened  one.  I  wish  those  who  make  these 
definitions  for  us,  who  teach  us  the  proper  methods  of 
thought,  would  make  things  simpler.  This  assumption  of 
counter  magneto  motive  force  is  like  the  theory  of  the 
counter  electromotive  force  of  an  arc.  The  arc  lamp  of 
commerce  behaves  just  like  a  resistance — a  variable  resist- 
ance if  it  is  shunt  wound  and  a  constant  resistance  if  dif- 
ferential. I  would  like  to  see  the  counter  electromotive 
force  of  the  arc  demonstrated.  It  would  be  a  step  toward 
the  cheap  production  of  electricity  from  heat. 

Thomas  G.  Grier:  In  the  installation  of  certain 
machines  now  on  the  market  the  expert  is  instructed  to 
look  after  the  neutral  point.  He  is  instructed  to  put  a 
third  brush  about  two  segments  ahead  of  the  second  brush 
and  he  is  told  that  the  neutral  line  would  be  directly  be- 
tween those  two  brushes,  and  that  the  regulation  of  the 
dynamo  is  accomplished  in  this  manner.  Now  all  this  has 
been  referred  to  in  the  paper,  and  I  would  like  Professor 
<  arhart  to  explain  it.  I  have  never  understood  the  regu> 
lation  of  the  dynamo.  I  thought  that  the  chart  before  us 
might  be  a  means  of  explanation, 

CiiAS.  Wirt:  Several  years  ago  I  tested  a  third  brush 
system.  I  was  offered  every  facility  to  find  out  every- 
thing about  it,  and  I    made  a    great   many   observations. 


After  I  finished  I  tried  to  put  my  obsen'ations  together 
to  form  some  rational  theory,  particularly  as  to  the  rever- 
sal of  the  current  in  the  third  brush,  which  is  one  of  the 
points  the  professor  has  brought  out.  I  am  obliged  to 
confess  that  I  could  offer  no  explanation.  I  tried  to  get 
help  from  the  inventor.  He  did  the  best  he  could,  but 
I  finally  made  up  my  mind  that  he  did  not  understand  it 
either.  After  that  there  was  considerable  literature  on  the 
subject,  but  it  did  not  aid  me  any. 

I  had  also  an  opportunity  to  make  some  experiments 
with  third  brush  potentials  on  a  certain  type  of  dynamo. 
I  noticed  the  very  considerable  lead  of  the  brushes  at  the 
non-sparking  poin'.  I  was  surprised  to  find  that  the  point 
of  highest  potential  was  far  back  of  the  brushes.  A  more 
practical  point  which  my  experiments  showed  me  was  that 
the  neutral  point  or  non  sparking  point  was  a  little  unsym- 
metrical  on  that  part'cular  dynamo.  It  was  a  dynamo  of 
the  horseshoe  type,  and  I  found  the  brushes  worked  the 
best  when'they  were  a  little  off  toward  the  side  that  the 
horseshoe  magnet  was  on  This  action  was  easily  ex- 
plained on  the  theory  that  the  lines  of  force  were  not  sym- 
metrical; that  the  field  was  a  little  stronger  on  the  side 
toward  the  legs  of  the  magnet. 

Prof.  Carhart:  I  think  Mr.  Dow  will  remember  that 
I  referred  to  the  curve  of  activity.which  is  just  the  same  as 
the  curve  of  induction,  as  meaning  the  same  thing.  In 
the  machine  from  which  this  curve  is  plotted,  the  activity 
curve  is  very  irregular;  it  is  not  uniform  at  all.  Where  I 
used  the  term  uniform  field  I  meant  uniform  activity  or 
un'form  induction.  It  is  not  uniform  but  every  time  a 
pole  comes  round  to  where  it  is  not  uniform  it  uniforms  it, 
so  to  speak.  It  flattens  out  any  curve  there  may  be  in 
the  activity.  When  the  pole  gets  round  there  it  does  its 
work.  I  think  there  is  no  difference  between  Mr.  Dow 
and  myself  on  the  question  of  uniform  activity. 

Now  with  respect  to  the  lengthening  of  the  a'r  space  and 
to  the  magneuc  motive  force.  The  lines  of  force  are  de- 
stroyed, as  I  presume  you  can  all  see  them  in  the  chart. 
The  curious  thing  is  that,  no  matter  how  far  you  rock  the 
brushes  over,  the  line  dees  not  appear  to  move  a  bit  furth- 
er. In  fact  I  must  lell  you  that  there  is  some  evidence — I 
am  going  to  experiment  on  that — there  is  some  evidence 
that  when  you  rock  the  brushes  forward  the  neutral  line 
drops  back  a  little;  in  fact  I  think, practically  speaking,  air 
space  shortens  a  little. 

Counter  magetic  motive  force  is  a  perfectly  simple  thing. 
I  am  sure  we  all  understand  that  when  you  have  two 
electromotive  forces  in  a  circuit  you  may  have  them  op- 
posed to  each  other.  You  can  have  the  one  direct  or 
positive,  and  the  other  negative.  When  3'ou  do  this  you 
have  a  counter  electromotive  force.  If  that  were  not  so 
the  law  of  the  conservation  of  energy  could  not  possibly  be 
true.  If  we  wind  a  straight  bar  magnet  with  two  coils  of 
wire,  the  direct  magnetic  force  is  equal  to  the  counter 
magnetic  force.  It  you  wind  two  coils  and  send  a  current 
through  m  opposite  directions  then  you  have  two  oppcsing 
forces.  It  seems  perfectly  simple  to  me.  Vou  had  exact- 
ly the  same  thing  here. 

I  do  not  know  anything  about  the  Waterhouse  dynamo.  I 
have  read  about  it,  but  have  never  seen  one  and  have  never 
investigated  it,  so  that  I  am  unable  to  explain  anything 
about  that  particular  third  brush  machine;  but  I  would 
like  you  to  remember  that  there  is  no  reversal  of  current  in 
this  third  btush  circuit,  unless  that  current  is  very  small. 
The  brush  which  is  higher  becomes  the  lower  in  the  rever- 
sal. If  you  have  any  portion  of  the  current  running 
through  the  tl  ird  brush,  there  is  no  reversal  that  lean 
find;  there  is  no  possibility  of  it.  I  have  my  opinion  as  to 
what  causes  that  reversal,  but  I  don't  know  that  I  am 
right.  I  think  there  is  self  induction;  you  cannot  get  this 
by  increasing  the  main  current,  and  it  will  not  produce  the 
reversal.  Self  induction  will  do  it — it  is  sufficient  to  do  it 
at  all  events.  The  increased  reaction  of  the  armature 
would  cut  down  the  difference  nearly  to  zero,  and  then  you 
have  increased  the  induction  through  that  coil  because 
there  is  a  bigger  current  flowing,  and  if  you  have  a  spark 
there  is  enough  To  bridge  it  over. 

Prof.  Badt:  Mr.  Dow  made  a  remark  concerning  a 
machine  about  which  I  know  something.  This  machine 
was  built  by  a  company  in  Chicago  for  arc  lighting  and 
has  automatic  regulation  by  the  shifting  of  the  brushes. 
A  new  tj'pe  of  this  machine  was  built,  and  it  didn't  regu- 
late.    I  think  that  is  what  he  referred  to. 

Mr  Dow;  I  noticed  the  change  in  the  machine,  but  did 
not  know  the  particulars. 

Prof.  Badt:  We  made  the  field  irregular  by  holes  in 
the  pole  pieces,  and  just  as  soon  as  that  was  done  the 
machine  would  regulate.  Finally,  instead  of  drilling  holes, 
a  rectangular  slot  was  cut  right  on  the  top  of  the  pole 
pieces.  It  was  a  fcur  magnet  machine.  Ever  since  that 
was  done    there  has  been  no  trouble  with  the  regulator. 

Now  I  would  like  to  say  something  about  the  third 
brush  machine  that  Prof.  Carhart  referred  to,  Mr.  Vander- 
poele  has  constructed  quite  a  number  of  reciprocating  elec- 
tric machines,  which  are  used  for  drilling,  pumping,  etc. 
They  all  consist  of  two  solenoids  whose  axes  are  the  same, 
and  which  attract  or  repel  an  iron  plunger  that  travels  to 
and  fro  in  those  two  solenoids  1  he  two  solenoids  are 
connected  to  a  machine  giving  a  pulsating  or  undulating 
current.  The  two  terminals  of  this  machine  are  connected 
to  two  stationary  brushes  on  any  constant  potential  gene- 
tator,  and  the  connecting  wire  between  the  two  solenoids 
runs  to  a  third  brush,  which  is  on  the  dynamo,  rotated 
round  the  commutator.  This  third  brush  is  driven  at  a 
certain  rate  around  the  commutator  by  gearing.  Now  one 
would  suppose  to  look  at  such  an  arrangement  that  there 
would  be  very  great  sparking  in  that  third  brush,  but  as  a 
matter  of  fact' there  is  no  sparking  at  all.  First  one  solenoid 
becomes  strongly  magnetic  and  then  the  other,  and 
that  of  course  makes  the  plunger  go  to  and  fro. 
I  simply  mention  these  facts  relating  to  the  third  brush  to 
show  that  we  do  not  seeiii  yet  to  have  quite  reached  the 
end  of  the  third  brush  arrangement. 

Mr.  Dow:  I  don't  want  it  supposed  that  I  deny  the 
existence  of  counter  electromotive  or  magnetic  motive 
force.     But  I  think  our  teachers  are  a  little  inclined  to  do 
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with  counter  motive  forces  what  we  used  to  do  with  the  in- 
duction in  the  telephone  business.  Whenever  we  could 
not  understand  anj-thing;  whenever  a  telephone  was  out  of 
order  or  would  not  work  properly,  just  as  likely  as  not  it 
was  the  fault  of  the  batterj',  but  we  charged  it  to  induc- 
tion, nevertheless;  and  it  seems  to  me  that  when  a  diagram 
will  not  go  straight,  or  an  explanation  is  wanted  it  is 
charged  up  to  some  counter  motive  force.  Under  arma- 
ture reaction  one  polar  tip  apparently  ceases  to  be. mag- 
netic. My  explanation  of  that  is  simply  that  the  maguelic 
circuit  is  crooked,  instead  of  being  comparatively  straight, 
as  it  was  before.  In  that  case  the  one  polar  tip  will  as- 
sume, as  regards  the  other  polar  tip,  soutb  polarity.  The 
one  will  become  more  strongly  north  and  the  other 
will  become  relatively  south.  Fall  of  magnetic  potential 
is  to  me  as  real  a  thing  as  the  drop  in  an  incandescent 
circuit.  There  is  a  change  in  the  direction  of  this  mag- 
netic circuit;  formerly  it  was  across;  now  it  is  up  and 
down.  I  see  also  a  change  in  its  length,  and  I  attribute  to 
that  change  in  its  length  the  reduction  of  magnetic  flus. 

F.  L.  PerrV:  I  would  like  to  have  Prof.  Carhart  state 
one  thing  before  he  goes.  I  think  I  see  concealed,  so  to 
speak,  in  his  paper  a  design  of  a  dynamo  which  embodies 
a  regulator  operating  on  principles  which  he  has  explained. 
Will  he  once  more  explain  his  idea  of  such  a  machine, 
built  according  to  his  theory? 

Prof.  Carhart:  If  I  were  going  to  do  any  such  thing, 
I  surely  would  not  give  it  au-ay. 

Mr.  Perry:  You  gave  in  your  paper  the  general  features 
of  a  machine  upon  which  you  say  such  a  method  of  regu 
lation  could  be  carried  out  successfully.  Will  you  not  again 
stale  your  idea  in  few  words,  for  the  benefit  of  the  club? 

Prof.  Carhart:  You  can  divide  your  current  from  ihe 
main  brush  and  the  second  b  ush,  and  ycu  can  rock  the 
brushes  as  you  please. 

Mr.  Perry:  You  spoke  of  relative  proportions  of  the 
armature  and  the  fields.      How  about  these? 

Prof.  Carhart:  That  was  fcr  regulation  of  any  machine 
with  rocking  brushes.  You  may  do  it  by  hand  or  auto- 
matically. The  pole  pieces  should  not  be  too  heavy;  ihe 
armature  should  be  magnetically  strong.  I  do  not  believe 
it  is  necessary  to  cut  away  the  pole  pieces  in  most  machines. 
I  know  some  machines  in  which  it  is  done.  I  know  some 
others  in  which  it  is  not  done  at  all,  and  in  which,  I 
should  say,  the  pole  pieces  are  entirely  too  thick.  I  have 
seen  such  pieces  in  machines  in  this  city  since  I  have  been 
here.  It  depends  upon  the  armature  to  some  extent.  The 
drum  armature  machine  seems  to  have  the  pole  pieces  cut 
away.  That  is  because  the  reaction  is  greater  in  this  than 
in  the  Gramme. 


The    Practical   Aspects   of   Electric 
Welding.^ 

By  Frederic  A.  C.  Perrise,  D.  3c. 

The  plant  with  which  I  have  been  intimately  connected, 
though  not  one  of  the  heaviest,  is  ttiil  one  making  a  great 
number  of  successful  welds  in  a  day,  and  is  one  in  which 
the  joints  are  required  to  be  of  the  highest  character,  and 
are  subjected  to  the  severest  tests.  Our  attention  was 
drawn  to  the  process  at  first  as  a  possible  solution  of  a  very 
troublesome  problem  in  preparing  and  packing  iron  tele- 
graph wire.  For  the  convenience  of  the  telegraph  com- 
panies this  wire  must  be  put  up  in  bundles,  measurinc  each 
exactly  one-half  mile  of  continuous  length.  Singularly 
enough,  the  telegraph  companies,  which  bad  for  so  long  ac- 
cepted as  satisfactor)'  cumbrous  connections,  immediately 
commenced  to  complain  of  the  large  burr  left  by  the  weld- 
ing machine,  and  which  we  had  thought  unnecessary  to  re- 
move. An  emery  wheel  solved  this  difficulty,  however,  and 
we  were  then  able  to  defy  them  to  find  the  joint  at  all. 

Among  the  new  solutions  of  old  problems  accomplished 
by  the  electric  welding  process  is  that  of  the  manufacture 
of  spinning  rings,  at  Hopedale,  Mass.  The  desideratum 
of  these  rings  is  a  uniformly  hard  surface,  to  produce  which 
the  method  has  been  to  stamp  the  ring  from  a  sheet  of 
metal,  and  after  finishing  in  a  lathe,  lo  case-harden  the 
whole,  involving,  as  one  would  naturally  see,  the  loss  of  a 
considerable  proportion  of  the  originai  sheet.  With  a 
welding  machine  it  is  possible  to  form  these  little  rings, 
about  2X  in-  in  diameter  from  a  piece  of  bar  iron,  and 
after  the  burr  has  been  reduced  by  a  series  of  dies,  to  finish 
as  before,  with  the  result  of  a  decreased  cost,  and  an 
equally  satisfactory  product. 

One  of  the  largest  and  most  complete  plants  at  present 
in  operation  is  at  South  Bend,  Ind  ,  where  there  are  nine 
machines;  one  of  them  for  iteel  axles  up  to  i}4  in.  square. 

Probably  the  heaviest  work  done  at  present  in  electric 
welding  is  at  Johnstown,  Pa. 

Agricultural  machinery  has  generally  been  furnished  with 
iron  wheels,  consisting  of  a  malleable  iron  hub  into  which 
the  spokes  are  upset,  and  of  a  rim  into  which  they  are  upset 
at  the  opposite  end.  The  electro-welding  machine  has 
given  us  two  new  wheels,  each  of  which  is  supposed  to  be 
preferable  to  the  one  described.  In  the  first,  the  hub  is 
cast  of  malleable  iron,  with  spokes  about  3  in.  long  To 
these  ate  welded,  by  one  machine,  wrought-iron  spokes, 
and  again,  by  another  machine,  these  spokes  arc  upset  in- 
to the  rim.  which  is  itself  welded  into  a  tire,  the  product 
being  a  wheel  of  which  the  spokes  are  less  liable  to  rattle 
loose  at  the  hub.  In  the  second  method,  the  hub  is  com- 
posed of  two  drop  forgings  of  low  grade  steel,  grooved  to 
receive  the  spokes;  one-half  is  placed  on  the  base  of 
the  welder  and  the  spokes  laid  m  their  grooves, 
then  the  other  half  of  the  hub  is  put  on,  and  the  clamp 
brought  down.  The  current  is  then  applied  and  the  whole, 
spokes  and  hub.  welded  solidly. 

A  company  at  Cleveland,  O.,  is  practically  welding  brass 
to  steel,  making  as  high  as  800  welds  per  day,  and  thus 
effecting  a  great  saving  in  the  manufacture  of  type-setting 
and  founding  machines. 

Three  types  of  machines  of  importance  are  soon  to  be  in 
use  for  the  purpose  of  our  army  and  navy,  and  the   early 
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recognition  of  the  importance  of  this  method  of  manufact- 
ure speaks  well  for  the  ingenuity  of  our  government 
designers. 

In  the  new  wire-wound  guns  one  of  the  most  important 
specifications  for  the  wire  was  that  it  should  be  readily 
jointed  by  the  electric  welding  process,  and  in  the  Crozier 
gun  now  constructing  the  wire  will  be  wound  in  one  con- 
tinuous piece  under  a  constant  and  heavy  strain. 

For  the  Charleston  Navy  Yard  there  is  about  completed 
a  machine  for  welding  ship  chains  up  to  2-in.  diameter 
links. 

The  latest  development  for  government  work  is  the 
manufacture  of  conical  shell  and  schrapnel  for  the  smaller 
armor-piercing  guns.  The  electrically  welded  shells  are 
made  entirely  of  forged  point,  body  and  base,  which  may 
be  finished  to  approximate  dimensions,  these  requiring 
after  welding  a  minimum  amount  of  machining. 


An  Alternate  Current  Potentiometer.^ 

By  George  S.  Moler. 

This  device  is  designed  for  the  purpose  of  determining 
what  values  of  the  potentials  of  alternating  currents  will 
produce  given  effects,  and  it  is  intended  to  be  used  mainly 
in  calibrating  alternate  current  voltmeters,  It  may  also  be 
used  as  a  voltmeter,  applying  it  directly  to  the  alternate  cur- 
rent to  be  measured.  By  means  of  this  apparatus  we  may 
determine  whether  the  instrument  which  is  being  calibrated 
changes  its  reading  for  other  rates  of  alternations.  This  is 
shown  by  comparing  the  calibration  curves  obtained  by 
using  widely  different  rates  of  alternations. 

The  instrument,  briefly  described,  is  as  follows:  An  inn 
candescent  lamp  is  so  arranged  and  connected  that  it  ca- 
be  switched  back  and  forth  from  the  terminals  of  an  alter- 
nating current  line  to  those  of  a  direct  current  line,  which 
can  be  altered  in  voltage  till  the  lamp  glows  with  the  same 
intensity  when  fed  by  either  line.  Then,  while  switched 
into  the  direct  current  line,  the  voltage  of  that  line  is 
measured  by  a  direct  current  standard  voltmeter  or  poten- 
tial instrument,  and  the  voltage  so  read  is  equivalent  to  that 
of  the  alternating  current,  which  produces  the  same  effect 
in  the  lamp.  The  switch  is  so  constructed  that  it  snaps 
back  and  forth,  making  the  changeof  connection  so  quickly 
that  the  slightest  change  of  intensity  of  the  light  can  be 
easily  detected.  The  lamp  has  a  blackened  hoed  with  an 
opening  in  one  side  through  which  it  is  viewed  while  the 
sliding  resistance  is  being  adjusted.  This  enables  the 
obser\'er  to  make  a  much  closer  setting  than  otherwise. 
A  very  close  setting  may  also  be  made  by  observing  the 
slight  reflection  of  the  light  from  the  blackened  surface  of 
the  hood. 

The  lamp  and  switch  are  arranged  and  con- 
nected in  the  following  manner;  Referring  to  the  diagram. 


values  from  this   curve  instead  of   from   a  voltmeter  con, 
nected  to  the  switch. 


ALTERNATE  CURRENT  rOTENTIOMETER. 

.1  is  the  alternate  current  dynamo,  or  line,  of  which  we 
wish  to  determine  the  effective  difference  of  potential  in 
volts  between  its  two  terminals,  B  and  C;  />  is  a  stcrage 
battery  or  direct  current  dynamo  of  higher  voltage  than  the 
alternate  current  to  be  measured  A  switch,  £,  made  to 
snap  back  and  forth  by  means  of  a  stiff  spring,  changes 
the  incandescent  lamp,  /•",  from  the  alternating  current  to 
the  direct  current  and  vice  versa.  By  connecting  the  two 
extremities  of  a  resistance,  //,  to  the  battery,  /',  and 
sliding  the  contact  point,  /,  such  a  place  can  be  found  that 
the  intensity  of  illumination  will  be  the  same  for  both 
currents. 

After  the  contact,  /,  is  adjusted,  the  standard  voltmeter, 
G,  is  read  while  the  direct  current  is  flowing  through  the 
lamp,  and  this  voltage  is  taken  as  the  equivalent  voltage  of 
the  alternate  current. 

A  series  of  lamps  of  different  voltages  affords  a  greater 
range  to  the  instrument  than  could  be  obtained  with  one 
lamp  only.  These  may  all  be  connected  to  the  switch  and, 
beginning  at  the  one  of  highest  voltage,  one  after 
another  may  be  tried  till  the  best  one  Is  found. 

For  higher  voltages  than  the  highest  voltage  lamp  will 
stand,  a  number  of  lamps  may  be  used  in  series,  and  the 
fail  of  potential,  for  all.  or  for  each  individual  lamp,  can 
be  measured  by  means  of  its  voltmeter. 

The  resistance,  //.  must  necessarily  be  great  enough  in 
amount  so  that  only  a  small  current  will  be  allowed  to  flow 
through  it,  so  that  the  consumption  of  energy  will  be 
small. 

Instead  of  having  the  switch  and  lamp  connected  in  a 
shunt  line  lo  the  resistance  //,  it  may  be  connected  in 
series  with  -//,  which  must  then  be  arranged  so  that  it  can 
be  varied  in  amount.  If  a  source  of  constant  potential 
large  enough  in  amount  is  available,  the  apparatus  may  be 
used  for  a  voltmeter  for  direct  or  alternating  currents.  To 
use  it  in  this  manner,  we  calibrate  the  apparatus  to  find 
the  potentials  at  tbe  terminals  of  the  lamp  for  different 
positions  of  the  contact  points  /  and  y,  and  construct  a 
curve,  using  the  positions  of  I  and  j  as  abcissx  and  the 
differences  of  potential  of  those  points  as  ordinates.  Then, 
when   using  the  apparatus  as  a  voltmeter,  we  read  the 
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American    Institute  of   Electrical    Engi- 
neers. 

The  papers  presented  at  the  general  meeting  of  the 
American  Institute  of  Electrical  Engineers  were  ably  dis- 
cussed by  the  members  Following  is  a  synopsis  of  the 
remarks  on  Prof.  Francis  B.  Crocker's  paper  on  '  The  Per- 
fection of  Stationary  Electric  Motors: 

Prof.  W.  A.  Anthony:  Prof.  Crocker  certainly  has 
not  laid  too  much  stress  upon  obtaining  a  large  surface  of 
contact  between  the  wrought  and  cast  iron  in  forming  a 
joint.  In  making  a  joint  between  two  wrought  iron  pieces, 
it  seems  to  me  that  a  large  surface  of  contact  is  needed,  for 
any  amount  of  machine  work  that  it  is  practical  to  do 
economically  does  not  produce  anything  like  the  surface  of 
contact  that  you  would  have  in  a  field  magnet  made  up  of 
one  piece.  For  instance,  suppose  the  pole  piece  and  the 
core  were  joined  by  means  of  a  joint  in  this  case — I  ven- 
ture to  say  that  with  any  joint  that  it  would  be  practical  to 
make  there  economically — you  would  not  have  one-quarter 
of  the  surface  of  contact  between  the  two  metals  that  you 
have  when  you  make  it  of  a  solid  piece. 

W.  J.  Hammer:  This  question  of  contacts  in  the  fields 
of  a  motor  calls  to  my  mind  some  experiments  I  made  at 
one  time  in  connection  with  one  of  the  old  Edison  "Jumbo" 
machines.  As  many  of  the  gentlemen  here  will  probably 
remember  the  old  machines  had  a  large  number  of  fields. 
It  used  to  be  a  very  difficult  thing  to  get  perfect  contact, 
although  the  surfaces  were  polished.  Where  the  cores 
were  bolted  together  there  were  consequent  poles  generated, 
and  1  made  some  experiments  at  one  time  with  a  field  ex- 
plorer made  from  an  incandescent  lamp.  I  brought  it  up 
to  high  candle  power — until  there  was  this  blue  fluores- 
cence all  through  the  globe  which  is  very  sensitive,  and  I 
found  it  was  a  very  sensitive  field  explorer,  and  showed 
not  only  the  strength  of  the  field  in  different  parts  of  the 
poles,  but  also  the  magnetic  leakage.  In  passing  it  over 
the  pole  pieces  of  the  machine  I  found  out  that  there  was 
quite  a  difference  at  the  points  of  contact.  They  formerly 
had  a  double  row  of  fields  down  below  with  three  cores, 
and  where  these  bolts  were  put  in  the  surfaces  were 
polished  very  brightly  and  tightly  fitted  tcgether.  In  some 
of  these  places  where  the  bolts  were  not  tightened  up  I 
found  considerable  difference  in  the  lines  of  force  and 
strength  in  the  consequent  poles.  There  was  considerable 
difference  in  the  efficiency  of  the  fields  by  tightening  up 
those  points,  and  that  was  indicated  by  this  sensitive  form 
of  field  explorer. 

Elihu  Thomson:  With  reference  to  the  contact  be- 
tween the  cast  iron  and  the  wrought  iron,  Prof.  Crocker 
is  certainly  right  in  saying  that  there  must  be  a  large 
amount  of  surface  contact,  and  that  the  difference  between 
those  surfaces  must  be  a  minimum;  that  is,  they  should  be 
in  very  close  contact.  Now,  in  order  to  get  the  same 
amount  of  surface  there  would  have  to  be  a  flange  or  some- 
thing of  that  kind.  That  would  occupy  a  great  deal  of 
space.  It  seems  that  the  advantage  that  he  pointed  out 
then  would  be  that  he  puts  the  flange  in  a  hole  and  takes 
out  seme  of  the  cast  iron. 

Edward  C.  Boynton,  Jr  :  I  think  as  regards  multi- 
polar machines  that  the  amount  of  copper  depends  a  good 
deal  upon  whether  you  are  using  consequent  poles  or  not. 
There  is  a  machine  at  present  in  this  city  which  develops 
20  horse  power  with  1 50  pounds  of  copper  on  the  field  mag- 
nets. 

C.  O.  Mailloux:  It  might  be  well  to  state  that  this 
subject  was  carefully  investigated  in  Europe  about  a  year 
and  a  half  ago,  and  it  was  found  that  the  character  of  the 
contact  made  a  great  difference  so  long  as  you  confined 
yourself  to  rather  low  densities — low  degrees  of  saturation 
of  magnetism— but  when  once  the  density  became  great, 
the  apparent  effect  or  defect  of  joint  did  not  make  much 
difference. 

The  eccentricity  of  the  field  is  another  important  point, 
and  it  has  an  advantage  which  I  think  Prof  Crocker  did 
not  mention,  namely,  the  fact  that  it  tends  to  contain 
the  lines  of  force  within  the  sphere  of  the  field  space 
rather  than  to  allow  them  to  crowd  in  toward  the  corners. 
It  prevents  the  tendency  to  increase  the  density  at  any 
particular  part  of  the  core,  and  consequently  it  reduces  the 
tendency  to  Foucaut  currents.  It  has  also  a  marked  bear- 
ing on  sparking  because  it  equalizes  the  potential  from  the 
positive  to  the  negative  side  of  the  commutator.  You  get 
a  better  curve.  There  is,  perhaps,  one  point  to  which  he 
has  failed  to  call  attention,  and  that  is  the  relation  which 
the  shape  of  the  teeth  and  their  form,  etc  ,  bear  to  the 
sparking  of  the  machine.  I  have  had  considerable  experi 
ence  with  Pacinotti  teeth  armatures,  and  I  have  noticed 
that  the  shape  of  the  teeth,  their  number,  also  the  clear- 
ance have  a  great  relation  to  the  sparking. 

Thus.  D.  Lockv.'ood:  The  discussion  seems  to  have 
concentrated  mainly  on  the  importance  of  having  a  perfect 
magnetic  circuit.  I  do  not  know  that  that  was  the  design; 
in  fact  I  am  quite  sure  it  was  not  the  design  of  the  author, 
as  much  as  to  emphasize  the  necessity  of  the  perfection  of 
joints  between  cast  and  wrought  iron  I  have  been  spe- 
cially interested  In  one  remark  which  did  not  seem  to  attract 
general  attention,  namely,  the  supposition  that  cast  iron  is 
cheaper  than  wrought  iron,  which  is  a  fallacy,  as  its  per- 
meability is  as  much  abo\e  wrought  iron  as  is  its  price,  both 
being  about  one-half.  While  lam  in  entire  accord  with 
the  spirit  of  that  paragraph  I  would  venture  to  so  far  de- 
part from  its  terms  as  to  say  that  cast  iron  is  cheaper  than 
wrought  iron,  and.  therefore,  it  is  not  advantageous  to  use 
it.  (Applause.)  I  do  not  think  that  cheapness  should  be 
obliterated  from  electrical  considerations.  Substitute  for 
the  word  cheap,  economy,  and  it  is  all  right,  but  there  is 
no  economy  in  using  cast  iron  instead  of  wrought  iron, 
even  though  its  price  be  one-half. 

Dr.  Nichols'  paper  on  "A  Photographic  Study  of  Ihe 
Electric  Arc"  excited  the  following  discussion; 

Prof.  Ei^ihu  Thomson:  I  would  suggest  that  a  very 
good  thing  to  try  in  this  connection  would  be  lo  actually  , 
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produce,  if  possible,  an  arc  with  a  sine  curve  wave;  that  is, 
hold  the  sine  curve  wave  by  a  large  resistance  in  the  circuit 
or  by  self-induction,  and  then  investigate  the  characters  in 
a  similar  manner.  Of  course  the  arc  would  probably  de- 
form it  some.  I  can  readily  understand  that  the  reason 
for  the  curve  of  current  taking  the  form  it  does  is  that 
the  resistance  of  the  arc,  falling  with  the  increase  of  cur- 
rent, naturally  the  moment  it  begins,  falls  to  a  point  only 
limited  perhaps  by  the  capacity  of  the  apparatus  feeding 
the  arc.  That  is,  the  veriical  line  shown  in  the  curve  of 
current  representing  the  arc  shows  that  the  moment  the 
arc  starts  there  is  practically  no  limit  to  the  current  which 
might  pass  through  that  arc  if  the  electromotive  force  was 
not  extraordinary.  That  is,  underconstant  potential  there 
would  be  no  limit  that  would  naturally  be  expected. 

Dr.  Otto  A.  Moses:  There  is  one  feature  of  the  arc 
that  I  do  not  recollect  to  have  seen  touched  upon  by  any 
of  those  who  have  studied  the  subject,  which  I  think  is 
here  illustrated  and  perhaps  elucidated.  The  material 
transmitted,  whether  with  a  continuous  or  an  alternating 
current  from  one  pole  to  the  other,  is  a  volatilized  hydro- 
carbon gas.  In  that  case  we  have  this  phenomeicn— a 
column  of  gas  rising  or  falling  according  to  the  direction 
of  the  current  surrounded  by  an  envelope  of  oxygen  That 
is  an  element  not  to  be  neglected.  We  have,  of  course,  in 
the  oxidization  of  the  hydrocarbon  a  cause  of  luminosity 
independent  of  the  current  passing.  The  interior  of  such 
a  column  of  gas  would  naturally  present,  through  photo 
graphic  influence,  a  dark  spot. 

After  Dr.  Perrine's  paper  the  following  remarks  were 
made: 

Prof.  Elihu  Thomson:  The  tendency  in  the  develop- 
ment of  electric  welding  seems  to  be  to  produce  new  pro- 
cesses or  to  give  rise  to  new  applications  of  mechanical 
principles  such  as  are  seen  in  the  wheels  before  us.  There 
we  have  practically  a  development  of  a  system  of  work 
depending  entirely  upon  electric  welding  and  that  seems  to 
be  the  direction  in  which  it  is  to  grow  most  rapidly. 

\W.  J  Hammer:  The  electrical  engineers  have  had  to 
meet  a  good  deal  of  opposition  from  their  brother  engi- 
neers in  the  development  of  the  various  departments  of  elec- 
tricity. The  gas  engineers  we  have  had  to  meet  with  the 
electric  light.  In  the  transmission  of  power  we  have  had 
to  meet  the  mechanical  and  civil  engineers.  Those  two 
departments  of  electricity  have  been  pretty  well  eitablished 
and  our  brother  engineers  have  been  converted.  But  to- 
day, to  use  an  expression  of  Prof.  Thomson,  there  is  a 
considerable  amount  of  self-induction  present  in  the  minds 
of  civil  and  mechanical  engineers  on  the  subject  of  electric 
welding.  We  would  like  to  have  a  good  many  of  them 
here  this  afternoon  and  show  them  some  of  the  practical 
evidences  of  the  commercial  state  of  the  art. 


The   Future  of    the  Aluminum  Problem 
from  The  Chemical  Standpoint ' 

By  Dr.  Wm.  H.  Wahl. 

Richards,  whose  opinion  on  all  questions  pertaining  to 
the  aluminum  problem  is  entitled  to  the  highest  respect, 
in  a  lecture  on  this  subject  lately  delivered  before  the 
Franklin  Institute,  says,  "I  do  not  consider  the  sodium 
processes,  however,  as  ever  likely  to  take  part  again  in 
the  metallurgy  of  aluminum.     I  think  their  day  is  past."- 

I  will  not  venture  to  dispute  the  correctness  of  the  con- 
clusion to  which  this  very  able  and  conservative  author  has 
arrived,  since  there  are  other  metallurgical  methods  that 
appear  to  be  much  more  promising.  The  author  I  have 
just  quoted,  indeed,  appears  to  be  of  this, opinion,  inas- 
much as  he  says  in  the  same  paragraph.  "  Ahhough 
electrical  processes  are  '  on  top '  at  piesent  and, 
I  think,  will  stay  there  for  some  time  to  come,  I  am  far 
from  considering  that  they  may  not  possibly  be  superseded 
by  non  electric  methods  of  reduction  " 

Cant,  Alfred  E  Hunt,  in  a  lecture  recently  delivered 
before  the  Boston  Society  of  Arts,  gave  an  estimate 
of  the  probable  cost  of  manufacturing  aluminum  by 
the  electrolytic  method  This  estimate  is  based  on  the 
assumption  that  the  manufacture  shall  be  conducted  on  a 
scale  of  much  greater  magnitude  than  at  present,  and  with 
the  cheapest  source  of  power,  namely,  water  power. 

Apropos  to  this  estimate  of  Capt.  Hunt,  I  wish  to  re- 
mark that  it  has  affored  me  a  most  interesting  subject 
for  study,  and  I  desire  here  to  declare  my  conviction  that 
it  is  in  DO  single  item  exaggerated  on  the  side  of  economy. 
Respecting  one  of  the  figures  named — that  of  the  cost  of 
water  power — I  entertained  at  first  some  doubts  as  to  its 
accuracy  and  to  satisfy  myself  on  the  point  I  presented  the 
infjuiry  to  my  friend,  Prof.  Coleman  Sellers,  an  engineer 
of  wide  experience  and  at  present  one  of  tte  Board  of 
Consullin;;'  Engineers  to  the  Cataract  Construction  com- 
pany, which  is  engaged  in  the  important  work  of  utilizing 
on  a  grand  scale  the  water  power  of  Niagara  Falls. 

T  will  take  the  liberty  of  quoting  to  you  from  a  letter 
which  I  received  from  him  some  data  covering  the  sub 
ject  ol  my  question: 

"The  present  Scheme  of  utilizing  Niagara  Falls  by  the 
company  in  which  I  am  interested  is  by  means  of  a  tail- 
race  tunnel  under  the  townof  Niagara,  and  the  preliminary 
work  no V  being  done,  wh;n  completed,  in  about 
a  year,  will  throw  into  the  market  about  120,000  horse 
power  that  may  be  said  to  be  absolutely  permanent  and 
endurable,  and  capable  of  being  worked  for  24  hours  in 
the  day. 

*'  It  is  premature  to  say  what  this  power  will  bring  in 
the  market,  but  it  is  the  only  example  I  know  of  where 
water  power  can  be  counted  on  as  absolutely  stable  and 
not  liable  to  any  disturbance  or  delay,  and  where  the  price 
will  be  comparatively  low. 

"I   should  think  that   you  might  safely  say  that  it  pre- 

'  AbslMct  of  a  paper  read  licforc  the  American  Institute  Elec- 
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sents  the  possibility  of  power  being  obtained  at  less  than 
half  of  what  ic  would  cost  in  any  other  known  case,  taking 
into  consideration  all  contingencies.  Small  amounts  of 
power  may  be  obtained  from  streams  of  water  of  a  reason- 
able degree  of  stability  and  far  away  from  existing  markets 
as  low  probably  as  ^4  or  $5  per  horse  power  per  annum, 
but  this  is  subject  to  the  risk  before  mentioned. 

"  It  is  not  alone  the  mere  cost  of  water  power  that  must 
be  considered,  but  in  a  case  like  this  it  is  the  continuance 
or  permanency  of  the  power  that  will  give  it  its  value,  and 
that  power  will  be  the  most  valuable  that  is  liable  to  the 
least  fluctuation  either  in  quantity  or  cost- 

"  I  do  not  think,  however,  that  it  will  be  safe  for  you 
to  predicate  the  value  of  metal  produced  upon  anything 
short  of  about  $15  per  horsepower  per  annum,  for  24 
hour  power,  and  that  in  very  large  quantities,  while  per- 
haps $20  per  horse  power  per  annum  would  cover  all  con- 
tingencies." 

Taking  the  estimate  of  %iq  per  horse  power  per  annum 
as  sufficient  "  to  cover  all  contingencies,"  we  would  have 
as  the  cost  of  one  horse  power  per  hour  0.238  cents  (or 
say  about  one-fourth  of  a  cent.) 

This  would  give  for  22  horse  power  5j4  cents,  and  for 
22  electrical  horse  power,  allowing  10  per  cent,  for  loss  in 
the  conversion,  6  cents.  Capt.  Hunt  allows  5  cents  for 
his  power  and  considering  that  the  figure  named  by  Prof. 
Sellers  is  obviously  intended  to  be  liberal,  I  feel  entirely 
satisfied  that  it  is  a  fair  one. 

Capt.  liunt's  estimate  of  the  capabilities  of  the  elec- 
trolytic method  of  producing  aluminum  on  the  largest 
scale  is  as  follows" 

By  the  Electrolytic  Method, 
cost  of  troducing  i  pound  of  aluminum. 

3  !bs.  alumina  {contains  5-^.94  per  cent.  A1-)  at  3  cents.,     ,06 

I   lb.  carbon  electrodes,  at  2  cents 02 

Chemicals,  carbon  dust  and  pots 01 

22  E.  H.  r.  for  I  hour  (water  power) 05 

Labor  and  superintendence 03 

General  expense,  interest  and  repairs 03 

§0  20 

In  presenting,  by  way  of  comparison,  the  possible  fig- 
ures of  the  metallurgical  method,  conducted  on  the  same 
extensive  scale  and  on  the  lines  of  my  previous  comments 
and  explanations,  I  will  assume  that  the  cost  of  f'e  last 
two  items  of  the  foregoing  estimate  will  be  the  same,  an 
arsumpliou  which  may  be  made  with  safety.  Referring 
now  to  the  preceding  data,  we  will  have 

By  the  Metallurgical  Method, 
cost  of  producing  one  pound  of  aluminual 

3J{  lbs.     Al.Ftj     (containing  32,7  per  cent.  AI2),  at  3 

cents 09-M 

2J4  lbs.  sodium  at  ^a  cents 09^ 

Lalsor  and  superintendence 03 

General  expenses,  in'eresi  and  repairs 03 

80.25I-H 

I  think  that  I  have  presented  in  the  foregoing  the  cap- 
abilities of  the  sodium  process  within  entirely  reasonable 
bounds.  I  admitt,  however,  that  I  have  made  the 
best  possible  showing  for  the  metallurgical  side,  except  in 
respect  of  the  last  two  items,  in  connection  with  which 
metallurgical  operations  should  show  an  appreciable  ad- 
vantage over  the  electrolytic  and  may  bring  the  totals  of 
the  two  estimates  practically  to  an  equality. 

The  fundamental  fact  that  alumina  can  be  reduced  to 
the  metallic  state  by  carbon  is  established.  It  is  proved 
beyond  peradvenlure  by  the  operation  of  the  electric 
furnace,  in  which  heat  developed  by  the  transformation 
of  electric  energy  upon  the  passage  of  the  electric  current 
through  a  fragmental  resistance  material  of  carbon  and 
alumina  (with  copper  or  other  metal  present  as  a  solvent) 
is  believed  to  be  the  principal  agency  in  effecting  the  re 
duction.  The  same  action  may  probably  take  place,  to 
some  extent,  in  the  operation  of  the  Herault  furnace,  and 
certainly  does  so,  if  the  statement  can  be  verified  that  the 
output  of  this  furnace  is  greater  than  can  be  accounted  for 
by  simple  electrolytic  action. 

The  reduction  of  alumina  by  carbon,  therefore,  may 
safely  be  stated  to  be  simply  a  problem  of  temperature,  and 
this  temperature  is  probably  not  far  above  the  fusion  point 
of  alumina.  This,  unfortunately  for  the  practicability  of 
the  direct  reduction  process  lies  enormously  high — so  high, 
indeed,  that  it  does  not  admit  of  instrumental  measure- 
ment but  can  only  be  approximately  estimated  as  some- 
where between  2000"  and  2600^  C;  a  point  which  cannot 
be  reached  save  by  the  intervention  of  electric  heating.  I 
will  venture  a  prediction  that  in  the  near  future  the  alloys 
of  aluminum  will  be  produced  at  least  as  cheap'y  by 
chemical  methods  as  by  the  present  electrical  methods. 

The  processes  in  which  electricity  is  applied  either  for 
the  direct  reduction  of  aluminum  by  electrolysis  or  as  the 
agency  for  producing  the  heat  required  to  effect  its  reduc- 
tion by  chemical  reactions,  have  outstripped  the  metallur- 
gical methods  in  the  race  (or  supremacy  and  have  taken  a 
decided  lead. 

Within  the  past  two  years  the  metallurgical  processes  as 
represented  by  the  improved  methods  of  Castner,  Netto, 
Grabau,  and  others  of  less  renown,  have  been  forced  to 
abandon  the  field  to  the  electrical  methods  of  Hall,  Minet, 
Cowles  and  Ilerault. 

In  one  brief  lustrum  to  have  overtaken  and  gained  the 
mastery — though  it  should  prove  to  be  but  temporary — 
over  a  champion  so  redoubtable  as  the  chemist  who  has 
been  striving  for  the  glittering  prize  through  half  a  cen- 
tury of  toilsome  progress  and  indifferent  success,  is  an 
achievement  of  which  the  electrician  may  v/cll  be  proud.  It 
behooves  him.  though,  to  look  well  to  his  freshly  earned 
laurels,  for  his  victory  will  stimulate  his  rival  to  renewed 
exertions. 

Hut  let  our  sympathies  incline  this  side  or  that,  if  the 
outcome  shall  be — and  I  am  persuaded  it  will  speedily  be 
— the  final  solution  of  the  aluminum  problem,  we  may  re- 
joice in  common,  for  in  the  victories  of  peace  the  van- 
quished share  with  the  victors  in  the  spoils  of  the  battle. 


Frankfort  Electrical  Exhibition. 

Details  of  the  electrical  exhibition,  now  in  progress  in 
Frankfort,  Germany,  are  obtainable  from  the  OffizicUe 
AnsstcUungs  Zeititng,  or  official  journal,  of  which  several 
numbers  have  already  appeared. 

The  enterprise  was  initiated  on  November  30,  iSSg,  at 
a  meeting  of  members  of  the  Electro-technical  society  and 
other  corporations  of  Frankfort.  Dr.  Adickes,  mayor 
of  Frankfort,  and  Dr.  Miquel,  minister  of  finance, 
have  been  elected  honorary  presidents.  Dr.  Wer- 
ner von  Siemens  of  Berlin,  Dr.  A.  von  Waltenhofen  of 
Vienna,  Thomas  A.  Edison  of  New  York,  Marcel  Deprez 
of  Paris  and  Dr.  Silvanus  P.  Thompson  of  London  were 
chosen  as  honorary  members.  The  executive  council  con 
sists  of  L.  Sonnemann,  O.  von  Miller ,  C.  Stiebel,  and  A. 
Horkheimer. 

The  ground  plan  of  the  exhibition  comprises  a  consider- 
able area,  reaching  from  the  central  railway  station  to  the 
Gallus-Anlage,  a  distance  of  nearly  one-third  of  a  mile, 
the  principal  boundary  lines  being  the  Kaiserstrasse  and 
Gutteutstrasse,  both  diverging  from  the  Gallus-Anlage. 
The  exhibits  are  divided  into  the  following  12  groups: 

I.  Steam,  air  and  gas  motors. 

II.  Production  of  electric  energy, 

ni.  Distribution  of  electric  energy. 

IV.  Accumulators  and  transformers. 

V.  Electric  transmision  of  power. 

VI.  Electric  lighting  in  all  its  branches. 

VII.  Telegraphy  and  telephony. 

VIII.  Electric  signaling  with  its  various   applications. 

IX.  Electro  metallurgy  and  electrolysis. 

X.  Measuring  instruments  and  scientific  apparatus 

XI.  Application  of  electricity  for   medical  and  surgi- 
cal purposes, 

XII.  Electrical  literature. 

Out  of  77,000  square  meters  area  inclosed  by  the  exhi 
bition  fences,  3,000  are  occupied  by  the  large  machinery 
hall,  which  has  a  frontage  of  27  meters,  a  length  of  127.6 
meters,  and  is  17  meters  high  the  center  cupola 
reaches  to  a  height  of  40  meters.  Twenty  steam 
boilers  of  a  collective  capacity  of  upward  of  3,000  horse- 
power supply  steam  for  the  sixty  engines  of  different  types, 
the  largest  of  which  is  a  triple  expansion  engine  of  500 
horse  power.  In  addition  to  these  are  a  number  of  gas 
engines,  some  actuated  by  ordinary  illuminating  gas,  and 
others  by  Dowson  gas  generated  on  the  spot.  A  consider- 
able portion  of  this  power  is  applied  to  driving  dynamos 
of  different  descriptions,  from  the  smallest  laboratory 
apparatus  up  to  machines  taking  300,  500  and  600  horse 
power. 

Various  kinds  of  accumulators  form  part  of  the  installa- 
tion, and  these  require  about  400  horse  power  for  continu- 
ous charging. 

Electric  motors,  continuous  and  alternating  current,  will 
be  used  for  almost  every  conceivable  industrial  purpose,  as 
well  as  for  driving  all  the  machinery  in  the  "model  mine." 

Among  the  novelties  in  Group  IX.  will  be  found  a  new 
process  of  electro-plating  plaster  cast  figures,  giving  them 
the  appearance  of  solid  bronze. 


Remarkable  Telegraph  Circuit. 

According  to  George  F.  Jones  of  New  York  the  most 
remarkable  telegraphic  circuit  ever  made  was  the  one 
rigged  up  two  years  ago  between  Victoria,  B.  C,  and 
London.  ' 'It  was  the  longest  continuous  circuit  ever  run 
together,"  he  says,  "and  covered  over  one-third  of  the 
earth.  The  occasion  of  it  was  a  prolonged  interview  be- 
tween Editor  Stead  of  the  Pall  Mai!  Gazelle,  and  Henry 
Norman,  a  correspondent  of  that  paper  making  a  tour 
around  the  world.  The  facilities  for  that  talk  were  fur- 
nished by  the  Canadian  Pacific  Telegraph  company  and 
the  Commercial  Cable  company.  Mr.  Stead  sat  at  a  key 
in  his  newspaper  office  in  London,  and  Mr.  Norman  stood 
beside  an  operator  in  the  telegraph  office  at  Victoria. 
The  conversation  continued  for  twelve  hours.  The  exact 
distances  traversed  by  the  circuit  on  this  occasion  were  as 
follows:  Vancouver  (B.  C.)  to  Montreal.  2.900  miles; 
Montreal  to  New  York,  500  miles;  New  York  to  Cape 
Canso,  1,000  miles;  Canso  to  London,  2.600.  Total,  S. 200. 
This  is  the  longest  circuit  ever  worked  and  is  the  greatest  feat 
yet  accomplished  in  telegraphy.  The  wirp.  outstripped  thesun 
by  neariy  eight  hours,  it  being  i  o'clock  in  the  afternoon 
at  Vancouver  when  it  was  9  o'clock  at  night  in  London. 
The  conversation  began  at  9:07:30  r.  M.  London  time  and 
ended  at  12:  u  :3o  A.  i\i.  same  standard.  The  average 
time  occupied  in  asking  a  question  and  receiving  a  reply, 
if  not  lengthy,  was  half  a  minute.  Mr.  Norman  was  about 
to  embark  for  China  and  Japan  on  his  tour  around  the 
world,  and  could  see  tie  Pacific  ocean  and  his  steamer 
from  where  he  sat  talking  with  his  chief.  Duting  the  in- 
terview all  the  prominent  local  officials  and  editors  along 
the  line  exchanged  greetings  with  Editor  Stead  and  his 
able  representative." 


Advancement  of  the  Electric  Railway. 

It  is  estimated  that  there  are  not  less  than  325  electric 
roads  in  the  United  States,  England,  Germany,  Italy,  Aus- 
tralia and  Japan,  requiring  over  4.000  carspnd  7, coo  motors, 
with  2. ('CO  miles  of  track,  with  a  daily  mileage  of  not  less 
than  400,000  miles,  and  carrying  750,000,000  paisengers 
annually.  Grades  of  13  and  14  per  cent.,  distances  of  six 
miles  or  more  from  the  central  stations,  speeds  as  high  as 
from  twenty-live  to  tl  irty  miles  per  hour  for  single  cars  and 
trains  of  from  two  to  four  cars,  characterize  their  operation. 
Not  less  than  lo.oco  persons  represent  the  number  era- 
ployed  on  these  roads.  Fifty  millions  of  capital  invested  in 
this  country  alone  and  a  present  annual  business  not  less 
than  $S, 000, 000  to  $10,000,000  on  the  part  of  the  manu- 
facturing and  contracting  electrical  companie,  show  the 
present  standing  of  the  street  railwav  works. 
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New  York  Notes. 

New  York,  May  30. — The  cable  has  already  begun  to 
play  unpleasant  pranks  and  the  people  who  depend  upon 
it  are  beginning  to  realize  that  the  stories  from  other  cities 
similarly  afllicted  were  not  without  foundation.  It  has  a 
habit  of  failing  at  the  most  critical  times,  greatly  to  the 
inconvenience  of  the  public,  and  the  dismay  of  the  com- 
pany operating  the  road.  One  of  these  failures  happened 
to-day,  when  thousands  of  persons  were  delated. 

The  Board  of  Electrical  Control  met  Wednesday,  all  the 
members  being  present.  Commissioner  Storm  occupied 
his  seat  for  the  first  time.  The  Mayor  expressed  disap- 
proval at  the  failure  of  the  companies  to  place  their  wires 
in  conduits  with  less  delay.  Commissioner  Hess  called 
attention  to  complaints  that  had  been  made  by  the  electri- 
cal companies  of  insufficient  subway  accommodations,  and 
offered  a  resolution  providing  that  both  the  old  and  new 
subway  construction  companies  begin  work  on  all  subways 
required  before  June  1 5th  and  complete  them  before 
December  31st.  This  was  passed  with  the  understanding 
that  failure  to  comply  with  this  order  would  result  in 
forfeiture  of  the  bonds. 

Judge  Ingraham  has  refused  the  Brush  Electric  Illumi- 
nating company's  application  for  a  perpetual  injunction, 
restraining  the  Consolidated  Subway  company  from  re- 
moving the  cables  and  conductors  of  the  plaintiff  company 
from  the  subways,  and  for  an  adjudication  upon  the  just 
and  reasonable  rental  to  be  paid  for  the  use  of  the  sub- 
ways. 

The  topics  of  interest  among  electrical  people  are  the 
incandescent  lamp  suit  and  the  report  of  the  Rapid  Transit 
commission.  Electrical  engineers  are  of  course  elated  over 
the  advance  indicated  in  the  report.  W.  H.  T. 


San  Francisco,  Gal. 

San  Francisco,  May  26. — The  Union  Power  company 
of  Portland,  Ore  ,  has  secured  a  location  for  its  power 
house  at  the  North  Pacific  lumbering  mills.  It  will  at 
once  begin  the  construction  of  a  power  house  with  a 
capacity  of  3.000  horse  power.  This  will  supply  all  the 
po^ver  needed  to  run  the  electric  railways  in  Portland,  and 
also  to  supply  power  to  stationary  mot*)rs.  The  company 
will  deliver  i,coo  elecjrical  horse  power  at  500  volts  to  an 
electric  railway  situated  15,000  feet  from  the  generators. 
The  copper  required  will  cost  in  the  neighborhood  of 
:j 50,000.  It  is  reported  that  six  No.  20  Edison  generators 
have  been  purchased  for  the  plant. 

An  electric  light  and  water  company  has  been  organ- 
ized at  Gallup,  near  Albuquerque,  New  Mexico.  The  in- 
corporators are  W.  F.  Kuckenbecker,  E.  A.  Sawyer,  J.J, 
Keegan,  Alexander  Bowie,  T.  N.  Ilinch,  W.  A.  Maxwell 
of  Gallup,  W.  B.  Childers,  Ernest  Meyers,  ann  E.  W. 
Dobson  of  Albuquerque,  Arnold  Peecherof  Chicago  and 
Jacob  Doehm  of  Denver.  The  object  of  ihe  company  is 
to  furnish  electric  lights  and  water  for  the  town  of  Gal- 
lup, which  is  a  large  coal  mining  camp  with  at  least  2,000 
people. 

The  Transcontinental  Street  Railway  company  of  Port- 
land, Ore.,  recently  ordered  twenty-five  cars  of  the  PuM- 
man  company.  The  proposed  plant  will  consist  of  a  com- 
plete electrical  equipment  for  these  cars,  each  of  which  is 
10  bs  furnished  with  15  horse  power  single  reduction 
motors.  The  new  cars  are  to  be  furnished  with  double 
trucks,  mide  by  the  McGuire  Manufacturing  company. 
The  work  of  putting  up  the  poles,  stringing  the  wires  and 
connecting  the  rails  of  the  system  will  be  begun  as  soon  as 
the  material,  which  his  been  ordered  from  the  East,  ar- 
rives. It  is  expected  that  the  road  will  be  in  running 
order  an  J  the  power  house  completed  in  time  to  operate 
it  by  electricity  by  the  opening  of  the  Industrial  Exposi- 
tion in  October  next. 

TheCentralia,  Wash  .  electric  light  plant  has  been  sold 
by  the  Thomson-Houston  company  to  C.  B.  Ilawlcy  of 
Tacoma,  who  is  at  present  connected  with  the  Tacoma 
Light  &  Water  company,  and  who  took  possession  on  May 
1st,  He  will  at  once  put  in  a  150  horse  power  engine,  and 
otherwise  improve  the  present  service,  increasing  the  num- 
ber of  incandescent  and  arc  lights. 

The  town  of  Monterey,  the  oldest  set  lement  in  Cilifor- 
nia,  and  San  Francisco's  favorite  summer  resort,  will  be 
lighted  by  electricity.  The  Monterey  Kicclric  Light  & 
Power  company  propose  to  celebrate  the  event  by  a  so- 
called  "electrical  ball"  at  Ifagby's  Opera  House.  Six  hun- 
(lr<:d  invitations  have  been  issued,  and  the  aff.iir  promises 
to  be  one  of  the  finest  ever  held  in  California's  ancient 
capital.  The  plant  is  the  Edison  three-wire  system  of  400 
lights'  capacity. 

The  first  car  was  run  over  the  Oakland  &  Berkeley  Rapid 
Transit  company's  new  line  last  Friday.  The  Sprague 
system  is  used,  and  the  cars  are  32   feet  in   length,  of   the 


open  and   closed   combination    type.     The  road  is  about 
fourteen  miles  long. 

A  good  story,  alleged  to  hail  from  Reno,  Nevada,  is 
going  the  rounds  in  electrical  circles  here  The  pro 
verbial  hayseed  who  blows  out  the  gas  stopped  at  a 
Reno  hotel  one  night,  and  before  retiring  nearly  extirpated 
a  lung  in  the  endeavor  to  blow  out  the  incandescent  lamp. 
Failing  in  this  he  sought  to  choke  off  the  oil  that  must,  he 
thought,  run  down  the  tube,  and  the  lamp  cord,  tightly 
knotted  in  a  dozen  places,  bears  silent  witness  of  his  unre- 
warded endeavors.  He  then  compromised  matters  by 
"letting  the  blamed  thing  burn,"  and  paying  50  cents 
extra  next  day  for  an  all  night  light. 

The  Thomson-Houston  company  has  finished  the  instal- 
lation of  a  large  arc  and  incandescent  plant  fcr  the  United 
States  navy  yard  at  Mare  Island.  The  plant  cost  about 
$50,000,  and  is  considered  the  finest  of  the  kind  on  the 
Pacific  Coast. 

The  city  of  Yallejo,  California,  is  inviting  proposals  for 
lighting  the  city  with  30  arc  lamps. 

A  100  light  incandescent  plant  has  just  been  installed  by 
the  Ryland-Robinson  Electric  company  of  San  Francisco 
in  the  Yosemite  Hotel,  Vosemite  Valley,  Cal.  A  Wen- 
strom  dynamo  is  used,  and  power  is  obtained  from  a  No. 
5  Pelton  water  wheel,  under  a  head  of  16S  feet.  In 
making  this  installation  it  was  found  advisable  to  place  the 
dynamo  about  100  feet  or  so  down  a  steep  out-of-the-way 
canyon,  and  the  question  how  to  get  the  machine  down 
there  at  once  arose.  A  jocular  suggestion  that  the  arma- 
ture and  fields  be  tumbled  down  the  embankment  through 
the  brush  received  serious  consideration-  The  binding 
posts  were  removed  from  the  field  frame,  and  it  was  rolled 
down  the  hill,  closely  followed  by  the  armature.  Neither 
were  injured   in   the    slightest  by  their   remarkable   trip. 

The  order  recently  passed  by  the  Board  of  Supervisors 
prohibiting  the  erection  of  overhead  electric  railway  cir- 
cuits within  prescribed  limits  in  San  Francisco  may  pos- 
sibly be  rescinded,  as  that  body  is  considering  a  lesoiution 
recently  introduced  granting  the  San  Francisco  &  San 
Mateo  Railroad  company  permission  to  maintain  its  poles 
already  erected,  and  to  erect  such  others  as  may  be  neces- 
sary to  operate  the  proposed  road  by  the  overhead  system 
as  projected.  A  special  meeting  for  the  consideration  of 
the  matter  was  held  last  evening,  when  the  representatives 
of  the  overhead  and  storage  battery  systems  appeared  and 
respectively  endeavored  to  convince  the  supervisors  of  the 
safety  or  the  hazards  of  overhead  construction.  At  a  late 
hour  the  session  was  adjourned  until  Tuesday  evening 
next.  Meanwhile  work  on  the  San  Mateo  road  is  pro- 
gressing rapidly,  and  the  new  enterprise  is  not  wanting 
financial  support.  The  Sunny  Side  Land  company 
has  voted  a  cash  bonus  of  f  37,500  to  run  the  main  line 
through  Sunny  Side  tract.  Others  have  agreed  with  the 
company  to  give  :j^2  8,300  bonus  for  running  its  main  line 
through  the  Lakeview  tract,  and  the  fact  that  the  Cali- 
fornia Trust  company  guarantees  f  i,  100,000  in  20  years  six 
per  cent,  bonds  is  sufficient  evidence  of  the  good  faith  of 
the  projectors. 

The  lines  of  the  Oakland  iS:  Beikeley  Electric  Railway 
company,  which  started  last  week,  are  carrying  phenome- 
nally large  loads,  and  the  big  combination  32-foot  cars  are 
always  filled  to  their  utmost.  Being  the  first  electric  road 
ever  operated  in  the  immediate  vicinity  of  .San  Francisco, 
it  has  been  a  great  novelty  to  thousands,  who  have  patron- 
ized the  road  out  of  curiosity.  Nevertheless  the  success 
of  the  system  is  assured,  and  the  company  proposes  to  ex- 
tend its  system  by  the  equipment  of  a  crosstown  road.  The 
receipts  of  the  Telegraph  avenue  and  Berkeley  horse  car 
line,  which  is  paralleled  by  the  new  electric  road,  have  fall- 
en off  to  such  an  extent  that  its  owners  propose  to  change 
their  equipment  to  an  electric  system  in  the  hcpe  that  they 
may  again  hold  a  paying  properly.  Another  proposed 
electric  line  for  Oakland,  known  as  the  Vandercook- Ses- 
sions electric  railroad,  will  cross  the  Eighth  street  bridge, 
and  run  out  across  town  to  East  Oakland.  An  ofiicial  of 
the  company  stales  that  they  hope  to  commence  work 
within  two  months,  and  that  the  road  will  ihcn  be  pushed 
to  completion. 

At  a  meeting  held  in  Sania  Cruz  on  the  20lh  inst.  the 
Santa  Cru/.,  Garfield  Park  &  Capitola  Electric  Railway 
company  was  organized  with  a  capital  stock  of  ijioo.ooo. 
A  bonus  of  $20,000  will  be  required,  of  which  sum  $13,000 
has  been  subscril^ed. 

The  Board  of  Trustees  of  Redwood  City,  Cal.,  has 
issued  a  call  for  an  election  to  determine  on  the  bonding  of 
the  town  for  $45,000  for  public  improvements,  consisting 
mainly  of  an  electric  lighting  system.  The  town  now 
owns  its  own  waterworks,  is  out  of  debt  and  its  officials 
desire  to  own  the  lighting  system. 

James  Price  and  James  Joyce  were  at  work  in  a  field  at 
Arroyo  Grande,  Cal.,  last  week  when  they  were  struck  by 
lightning,  Joyce  being  killed  outright,  and   Price  being  se- 


riously but  not  fatally  injured.    Such  an  accident  is  almost 
unheard  of  in  this  state. 

The  contract  for  wiring  the  new  ten-story  Crocker 
building  for  1,700  lights  has  been  awarded  to  the  Edison 
General  Electric  company.  S. 


Kansas  City,  Mo. 

Kansas  City,  Mo.,  May  30. — The  indications  are  that 
Kansas  City  will  soon  have  another  electric  street  railway. 
The  preliminary  work  for  it  Is  now  in  progress.  Petitions 
for  signers  and  for  the  right  of  way  are  being  circulated. 
As  soon  as  these  are  completed  the  city  council  will  be 
asked  for  a  franchise.  The  proposed  road  is  to  s!art  at 
Second  and  Wyandotte  streets.  It  will  run  south  on 
Wyandotte  street  to  Twenty-seventh,  where  it  will  turn 
west  to  Central  street.  On  Central  it  will  run  directly 
south  to  the  suburb  of  Roanoke,  which  will  be  the  southern 
terminus.  In  addition  to  this  a  branch  line  is  projected 
from  Seventeenth  and  Wyandotte  streets  to  run  east  and 
connect  with  the  Ivanhoe  Park  electric  line  on  Vine  street. 
The  Ivanhoe  Park  line  is  owned  and  operated  by  the 
Thomson  Houston  company.  This  fact  would  seem  to 
indicate  that  the  same  company  is  interested  in  the  pro- 
posed new  line,  and  that  its  system  will  probably  be 
adopted  if  it  is  built. 

The  Kansas  City,  Fort  Scott  &:  Memphis  Railway  com- 
pany now  has  a  telephone  exchange  of  its  own  in  its  gen- 
eral office  building  in  this  city.  Any  officer  can  carry  on  a 
conversation  with  any  other  person  in  the  building  abso- 
lutely secure  from  outside  interference  and  danger  of  being 
overheard.  The  exchange  has  no  bells.  Press  buttons 
and  falling  shields  are  used  instead.  The  instruments  in 
the  offices  are  movable,  and  conversations  may  be  carried 
on  in  almost  a  whisper. 

Gerald  W.  Hart,  who  has  for  the  past  four  years  been 
actively  connected  with  the  electric  lighting  interests  of 
Kansas  City  as  superintendent  of  the  Edison  Electric 
Light  li  Power  company  and  assistant  general  manager  of 
the  Kansas  City  Electric  Light  company,  was  recently  pre- 
sented a  handsome  gold  watch  by  the  employes  of  the  two 
companies  named.  Mr.  Hart  severed  his  connection  with 
the  companies  on  April  ist  in  order  to  devote  his  whole 
time  to  the  interests  of  the  Hart  &  Hegeman  Manufactur- 
ing company,  in  which  he  is  associated  with  G.  S.  Hege 
man.  also  formerly  of  the  Edison  Electric  Light  &  Power 
company.  The  business  of  the  company  is  the  manufact- 
ure of  special  electric  light  supplies.  Mr.  Hart  was  the 
first  man  the  Thomson  Houston  Electric  company  em- 
ployed when  it  first  started  in  business  in  iSSo  in  New 
Britain,  Conn.  In  1SS7  he  came  to  Kansas  City  to  accept 
the  positions  which  he  has  just  now  relinquished.  In  1SS2 
he  installed  the  plant  of  the  Kansas  City  Electric  Light 
company,  the  first  station  anywhere  established  using  tlie 
Thomson  Houston  system.  Mr.  Hart  has  left  for  New 
York,  where  his  company  will  be  located. 

The  Atchison,  Topeka  &  Santa  Fe  Railway  company 
has  taken  the  initial  step  toward  carrying  out  the  project 
conceived  several  years  ago  of  building  at  Morris,  Kan., 
ten  miles  west  of  this  city,  a  large  manufacturing  suburb. 
This  step  consists  of  taking  out  a  charier  for  the  Quivera 
Dam  and  Electric  Power  company,  all  the  officers  and 
directors  of  which  are  stockholders  in  the  Santa  Fe,  and 
many  of  whom  are  directors  of  the  road.  The  object  o^ 
the  company  is  to  constiuct  a  dam  in  the  Kaw  river  at 
Morris  and  to  convert  the  water  power  into  electrical  power, 
light,  heat,  etc. 

At  an  early  date  the  Inter-state  Water  &  Eltctric  Power 
company  of  Kansas  City,  Kan  ,  will  file  with  the  register 
of  deeds  an  abstract  of  the  riparian  rights  secured  by  that 
company  on  and  along  the  Kaw  river  west  of  the  city. 
This  means  that  the  great  project  of  the  company  is  to  be 
carried  out.  The  company  proposes  to  convert  the  water 
power  of  the  river  into  electric  power,  heat  and  light,  which 
is  to  be  accomplished  by  the  building  of  a  huge  dam  and 
the  establishment  of  large  electrical  works.  A  complete 
survey  of  the  project  was  made  last  fall  by  engineers  fiom 
the  East,  who  reported  most  favorably  to  the  proposed 
eastern  stockholders. 

The  court  of  appeals  has  recently  decided  that  a  person 
is  entitled  to  damages  against  a  telegraph  company  for  a 
delay  in  the  delivery  of  a  message,  whether  the  claim  for 
damages  is  made  within  the  limited  sixty  days  or  not.  The 
limit  is  fi\ed  by  the  statutes  in  case  a  penalty  is  to  be  in- 
llicted  on  Ihe  company  for  neglect.  The  court  also  decided 
that  a  telegraph  company  was  liable  for  damages  for  reveal 
ingthe  contents  of  a  message  to  any  other  person  than  he 
to  whom  it  was  addressed,  no  matter  what  the  nature  of 
the  message. 

Vice-President  Robert  C.  Clowry,  C.  H.  Summers,  T. 
T.  Eckert,  Jr.,  son  of  General  Manager  Eckert,  and  M. 
C.  Bristol,  all  of  Chicago,  with  the  exception  of  Mr. 
Eckert  whose  home  Is  in  New  York,  were  in  the  city  this 
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week  on  a  tour  of  general  inspectioo  of  the  Western  Union, 
and  left  on  their  way  through  to  the  coast. 

Trial  trips  have  been  made  over  the  West  Side  electric 
line  in  Kansas  City,  Kan.,  and  have  proved  successful,  and 
as  soon  as  the  litigation  over  one  crossing  has  been  settled, 
the  road  will  begin  regular  operations.  The  road  has  been 
constructed  in  just  fifty-nine  days,  and  that  with  bad 
weather  and  other  things  to  cause  vexatious  delays.  The 
engine  and  generators  have  been  given  adequate  tests,  and 
proved  perfect.  The  engine  is  a  150  horsepower  Williams 
compound,  and  is  said  to  be  the  first  ever  set  up  in  either 
Kansas  City.  P- 

Pittsburg,  Pa. 

Pittsburg,  May  30. — A  bill  in  equity  was  filed  the 
other  day  by  the  Thomson-Houston  Electric  Light  com- 
pany and  the  Thomson-Houston  Electric  company,  of 
Boston,  against  the  Hughes-Gawthrop  company  of  this 
city.  The  latter  was  the  local  agent  of  the  Thomson- 
Houston  company.  The  defendant,  it  is  stated,  was 
organized  with  a  capital  stock  of  5^25,000.  Its  assets 
amount  to  $48,000,  and  its  liabilities  to  over  $7g,ooo. 
.  The  plaintiffs  are  creditors  to  the  extent  of  $39,000,  of 
which  the  local  company  holds  $24,000  and  the  parent 
company  $15,000.  The  defendants,  they  allege,  are  un- 
able to  pay  the  indebtedness,  and  intend  to  confess  judg- 
ment to  Paul  H.  Hacke,  the  president  of  the  company, 
or  some  one  in  his  interest,  for  $21,000.  An  injunction  is 
asked  for  in  the  bill  to  restrain  them  from  selling  or  as- 
signing their  property  or  confessing  any  judgment,  and 
to  have  a  receiver  appointed  to  take  charge  of  the  affairs 
of  the  company. 

The  Troy  Hill  branch  of  the  Pleasant  Valley  Electric 
Street  Car  company  was  opened  this  morning  for  opera- 
tion. The  line  runs  from  the  Postofifice  building  in  this 
city  to  the  Allegheny  City  Line  on  Troy  Hill,  a  distance 
of  five  miles. 

A  party  of  German  capitalists  from  Bremen,  Hamburg 
and  Cologne  passed  through  this  city  a  few  days  ago  on 
an  American  tour,  inspecting  electric  street  railroad  sys- 
tems operated  in  this  country.  They  left  here  on  Tuesday 
morning  on  their  way  to  Cleveland,  O. 

Arthur  Hartwell,  one  of  the  electricians  of  the  Westing- 
house  Electric  &  Manufacturing  company,  has  jest  re- 
turned from  Portland,  Ore.,  where  he  has  been  staying 
for  the  last  six  months,  engaged  with  the  Willamette  Falls 
Electric  company.  E,   H.   H. 


Denver,  Colo. 


Denver,  May  30. — About  two  months  ago  a  company 
was  incorporated  'o  furnish  electric  light  for  North  Denver 
and  Highlands;  but  in  case  a  franchise  is  obtained  from  the 
city  council  operations  will  be  undertaken  on  a  larger  scale. 
This  will  also  give  the  city  an  opportunity  to  secure  lower 
rates  for  street  lighting. 

Work  has  been  begun  on  the  Denver  consolidated  Electric 
company's  additional  plant.  It  will  have  a  capacity  of 
1,203  arc  lamps  and  12,000  incandescent  lights. 

The  Denver  &  'Suburban  company  is  hurrying  the  con- 
struction of  its  line. 

Woric  on  the  new  electric  line  to  connect  Denver  and 
Highlands  will  be  begun  at  once. 

South  Denver  was  illuminated  by  electric  lights  a  few 
days  ago.  The  South  Denver  Electric  Light  &  Power 
companyhas  recently  placed  an  i^So.ooo  plant  in  that 
suburb,  and  has  about  thirty  miles  of  wire  strung. 

The  Berkeley  motor  line  is  being  changed  to  an  electric 
road. 

C.  M.  Davis,  electrician  for  the  Pueblo  street  railway 
company,  has  resigned  his  position  to  accept  one  with  the 
Edison  Light  company  in  Denver.  The  Citizens'  Electric 
company  of  Pueblo,  to  furnish  electricity  for  lighting, 
heating  and  power  in  that  city,  has  filed  articles  of  incorpora- 
tion with  the  secretary  of  state.  The  promoters  of  the  en- 
terprise are  John  F.  Vail,  C.  H.  Lamkin,  and  F,  H. 
Devine,  and  the  capital  slock  is  $100,000. 

The  Gonyard  Electric  company  cf  Denver  with  the  ob- 
ject of  operating  the  Ganyard  electro- magnetic  process  for 
the  treatment  of  low  grade  ores  and  carrying  on  a  general 
electric  business  has  filed  articles  of  incorporation.  The 
capital  stock  is  $100,000,  and  the  incorporators  are  Gus- 
tave  M.  Gonyard,  John  C.  Watson  and  Albert  G.  Hood. 

Downs  <Iv  Ashton  have  secured  the  contract  for  the  erec- 
tion of  the  power  house  of  the  Denver  Suburban  railroad. 
The  building  is  to  cost  $20,000  and  is  to  contain  three  100 
horse  power  engines. 

The  stockholders  of  the  Pueblo  I'^lectric  Railway  com- 
pany met  last  week  and  elected  the:  following  officers: 
B,  M.  Wilson,  president;  W.  A,  Moses,  vice-president; 
J.  R.  Dixon,  secretary;  George  J.  Djnbaugh,  treasurer; 
J.  P.  Vail,  general  manager.     It  will   push   the  work  of 


construction  as  soon  as  material  can  be  secured  from  the 
East. 

The  Canyon  Traction,  Light,  Power  &  Land  Improve- 
ment company,  with  a  capital  of  $[,500,000,  is  a  new  or- 
ganization at  Canyon  City.  Colo.  One  of  the  objects  of 
the  company  is  to  build  an  electric  line  in  Canyon  City 
The  officers  are  A  R.  Black,  president;  B.  B.  Schoek, 
secretary,  and  J.  H.  Harrison,  treasurer.  E.  C.  D. 


Nashville,  Tenn. 

Nashville,  May  30. — A  great  activity  has  prevailed  in 
the  extension  of  electrical  enterprises  in  this  city  since  Jan- 
uary 1st.  Almost  every  session  of  the  city  council  during 
this  year  has  been  distinguished  by  the  consideration  of 
weighty  matters  of  rights  of  way,  charters,  franchises,  etc. 
One  company  appears  disposed  to  deny  to  the  other  com- 
panies the  right  to  use  the  earth  for  return  currents,  but 
this  dispute  has  not  got  into  the  courts  yet.  The  condi- 
tions are  all  favorable,  however,  for  a  rapid  and  continuous 
extension  of  the  business.  Since  the  compromise  between 
the  United  Electric  and  the  Maplewood  railway  companies, 
work  upon  the  latter  line  is  being  vigorously  pushed.  It  is 
now  given  out  that  the  Maplewood  company  is  to  construct 
and  equip  the  line  and  that  the  United  Electric  company 
is  to  operate  and  keep  it  in  repair  under  a  guarantee  from 
the  former  that  the  receipts  shall  fully  cover  operating  ex- 
penses. 

The  Shelby  avenue  extension  has  nearly  been  com- 
pleted, and  the  United  Electric  company  began  May  ist  to 
run  its  cars  from  the  Fatherland  street  line  south  along 
Tenth  street  to  Shelby"  avenue  and  east  on  Shelby  beyond 
the  city  limits. 

The  Electric  Railway  &  Power  company  ran  a  trial  car 
over  its  lines  on  I\Iay  ist. 

The  installation  of  the  new  electric  light  plant  at  the 
shops  of  the  Nashville,  Chattanooga  ^  St.  Louis  Railroad 
company  has  been  completed.  This  is  one  of  the  largest 
isolated  light  plants  in  the  South. 

The  United  Electric  railway  has  now  go  miles  of  track, 
with  56  motors  in  daily  operation,  supplied  by  nine  gener- 
ators of  a  total  capacity  of  770  electrical  horse  power. 
During  the  races  it  handled  5,000  people  in  thirty  min 
utes  every  day  for  eleven  days. 

The  Citizens'  Rapid  Transit  line  now  runs  to  West 
Nashville,  a  distance  of  three  and  one-half  miles,  using 
three  cars  of  the  Sprague  type.  This  company  has  an  So 
horse  power  AUis  Corliss  engine  and  a  No.  20  Edison  gen 
erator,  and  is  doing  fairly  well.  The  Cumberland  Tele- 
phone &  Telegraph  company  is  improving  its  system  con- 
siderably by  stringing  on  Cherry  and  Church  streets 
lead  covered  cables,  which  take  the  place  of  many  wires. 

The  new  shops  of  the  Nashville,  Chattanooga  &  St. 
Louis  Railway  company  are  now  lighted  by  incandescent 
and  arc  lights  run  by  an  So  horse  power  Dick  &  Church 
engine.  B. 

Toledo,  O. 

Toledo,  May  30. — 1  his  city  will  scon  have  one  of  the 
most  complete  systems  of  electric  street  railways  in  the 
country.  A  little  over  a  year  ago  a  syndicate,  composed 
of  Chicago  capitalists,  bought  all  the  horse  car  lines  in  the 
city,  and  reorganized  them,  calling  the  new  company 
the  Toledo  Consolidated  Street  Railroad  company;  N.  B. 
Ream  president,  and  ^V.  E.  Hale,  secretary,  both  of  Chi- 
cago, and  A    E.  Lang  of  Toledo,  general  manager. 

This  was  followed  by  another  syndicate,  composed  of 
Toledo  capitalists,  proposing  to  build  and  operate  an 
electric  road,  the  name  of  which  is  the  Toledo  Electric 
Street  Railway  company,  more  commonly  known  as  the 
"Robisons,"  as  David  Robison,  Jr.,  &  Son,  are  the 
principal  owners  and  operators. 

The  two  companies  have  fought  desperately  in  the  courts 
for  a  year,  and  the  end  is  not  yet. 

Summit  street  being  the  principal  thoroughfare,  the  Robi- 
sons have  endeavored  to  obtain  the  right  to  use  the  Con- 
so'idated  company's  tracks  on  Adams,  Summit,  Monroe 
and  Ottawa  streets  as  a  connecting  link  to  their  lines.  They 
succeeded  in  stringing  wires  over  the  Consolidated  com- 
pany's tracks  Sunday  and  Sunday  night,  and  now  they  own 
the  wires,  while  the  Consolidated  company  owns  the  tracks, 
and  each  is  prohibited  from  using  the  other's  prop* 
erty. 

The  Consolidated  company  has  changed  many  of  the 
lines  to  electric,  and  expects  to  have  them  all  rutining  by 
electricity  at  an  early  day,  but  cannot  use  the  Robisons 
wires,  and  the  city  will  not  allow  two  sets  of  wires  to  be 
placed  in  one  street. 

A  decision  was  rendered  in  the  Probate  Court  giving  the 
Robisons  the  right  to  use  the  Consolidated  tracks  on 
Adams  street,  from  Ontario  to  Summit,  a  distance  of  six 
blocks,  by  paying  the  sum  of  $17,376.46.  'I"he  Consoli- 
dated company  refused  to  accept  the  money,  which  now  re- 
mains on  deposit.  , 


Judge  Millard  of  the  Circuit  Court,  after  studying  over 
the  question  of  the  necessity  for  the  condemnation  of  Sum- 
mit, Monroe  and  Ottawa  streets,  arrived  at  a  decision  in 
favor  of  the  Robisons.  This  decision  he  intimated  to  the 
lawyers,  but  gave  no  reason  for  the  judgment.  The  de^ 
cision  is  intimated  in  advance  because  the  bill  of  exceptions 
must  be  presented  when  the  judgment  is  given,  or  the  right 
to  take  the  case  to  the  Common  Pleas  court  is  de- 
barred. 

This  petition  in  error  will  be  more  than  twice  as  volum- 
inous as  in  the  Adams  street  case,  which  was  the  largest 
petition  in  error  that  ever  went  up  in  any  Probate 
Court. 

This  decision  gives  the  Robisons  the  right  to  go  over  the 
streets  desired  unless  the  jury  fixes  the  compensation  so 
high  that  the  Toledo  Electric  Street  Railway  company  can- 
not cover  it. 

They  are  willing  to  settle  on  the  same  basis  as  on  Adams 
street.  Barton  Smith,  one  of  the  attorneys  for  the  Con- 
solidated line,  in  speaking  of  the  case,  said;  "There  are 
three  things  brund  to  be  settled  in  the  courts;  first,  the 
right  of  a  company  to  use  any  motive  power  desired; 
second,  provisions  for  the  renewal  of  the  track;  and  third, 
regulations  for  the  joint  use  of  the  tracks.  There  will  be 
constant  friction  until  these  points  are  settled.'' 

The  prospects  seem  very  favorable  just  now  for  the  pro- 
posed electric  railway  to  run  from  Toledo  to  Perrysburg,  a 
distance  of  nine  miles  up  the  Mautnee  river.  It  is  proposed 
to  go  up  on  one  side  of  the  river  and  down  on  the  other 
side,  taking  in  the  town  of  Mauraee  and  the  beautiful 
scenery  along  theentire  line  . 

Toledo  now  has  a  most  complete  system  of  electric  light- 
ing, having  an  arc  lamp  at  each  street  intersection  hung  in 
the  middle  of  the  roadway.  The  blocks  are  usually  short. 
F.  C.  H. 

Detroit,  Mich. 

Detroit,  May  30. — A  franchise  for  a  street  railway  has 
been  granted  by  the  town  board  of  Hamtramck,  extending 
from  the  Detroit  city  limits  to  Leesviile,  a  distance  of 
about  six  miles.  The  town  board  will  select  the  kind  of 
motor  to  be  used. 

The  Detroit  exposition  managers  are  busy  planning  for  a 
great  exhibition  of  electrical  inventions  next  fall.  The  dis- 
play is  intended  to  be  on  a  grand  scale,  and  to  occupy  the 
whole  of  the  art  hall  and  all  necessary  space  on  the  expo- 
sition grounds.  It  will  include  all  the  marvels  of  modern 
electrical  inventions. 

A.  B.  Glover  of  the  Ann  Arbor  electric  railway  and  the 
Ypsilanti  &:  Ann  Arbor  motor  line,  was  in  Detroit  this 
week. 

A  new  electric  light  company  has  been  organized  in 
Windsor  (opposite  Detroit),  and  will  make  application  for 
incorporation  at  once.  The  incorporators  are  Aldermen 
Nash  and  Sutherland  and  W.  C.  Turner.  The  name  of 
the  new  company  will  be  the  Windsor  Electric  Light  & 
Power  company;  capital,  $25,000.  Work  is  to  be  pushed 
as  rapidly  as  possible,  and  it  is  thought  by  the  directors 
that  current  will  be  turned  on  by  July  ist. 

The  Ann  Arbor  Electric  Railway  company  is  having 
trouble  in  building  an  extension.  Several  residents  along 
the  line  asked  for  an  injunction  restraining  the  company. 
The  courts  refused  the  injunction,  but  poles  and  guy  wires 
had  been  cut,  and  it  was  found  necessary  to  guard  the 
line. 

The  Bay  City  board  of  electric  control  has  passed  an  or 
dinance  that  the  street  railway  companies  must  erect  iron 
poles  to  support  their  trolley  wires,  and  widen  th«  distance 
between  tracks  to  six  feet. 

There  is  no  doubt  that  all  the  street  car  companies  here 
are  contemplating  a  change  in  motive  power.  The  City 
Railway  company  has  been  experimenting  with  the  Healey 
steam  motor,  and  is  still  using  it  on  its  lines  ccca- 
sionally. 

The  horse  car  lines  at  Battle  Creek  are  to  be  changed  to 
electric  lines,  and  the  tracks  extended  about  four 
miles. 

The  South  Haven  city  authorities  have  given  S.  XL  and 
G.  F.  Harrison  of  Paw  Paw  permission  to  run  an  electric 
light  plant  in  South  Haven  for  ten  years. 

A  Western  Union  lineman  received  a  severe  shock  from 
an  electric  light  wire  he  was  trying  to  fix  at  Fort  Gratiot. 
His  horse  was  killed  by  the  wire  falling  on  it. 

The  Fort  street  company  is  considering  electricity  as  a 
motive  power,  and  has  conferred  with  representatives  of 
several  electric  companies  with  a  view  of  installing  a 
plant.  ^• 


J.  C.  Henry  of  San  Diego,  Cal.,  suggests  a  novel  means 
of  testing  the  condition  of  horses'  feet.  Attach  one  termi- 
nal of  a  light  battery  to  the  animal's  bit,  the  other  to  the 
shoe.  If  the  horse  suffers  from  the  shoe  or  nails,  he  will 
squirm  under  the  test.  If  there  be  no  irritation  he  will  pay 
no  attention  to  it. 


June  6,  1891 


Western    ELEctRiciAii. 


329 


PERSONAL. 

Charles  J.  Van  Depoele  was  in  Chicago  last  week. 

W.  L.  Adams,  well  known  in  engineering  circles,  is  now 
with  the  Electric  Merchandise  company,  Chicago,  repre- 
senting the  company  in  the  East. 

A  telegram  from  Washington  reports  the  resignation  of 
Charles  E.  Mitchell,  the  commissioner  of  patents.  He 
will  retire  June  30th,  according  to  this  authority. 

William  S.  Turner  of  Brooklyn  and  Helen  Sewell  were 
married  at  Clarinda,  la..  May  19th.  Mr.  Turner  is  presi 
dent  of  the  Woodbridge  &  Turner  Engineering  company  of 
New  York  city. 

Frederick  Sargent,  consulting  electrician  to  the  Depart- 
ment of  Construction  of  the  World's  Columbian  Exposi- 
tion, has  formed  a  copartnership  wi;h  A.  D.  Lundy,  at 
present  chief  electrical  engineer  for  the  southern  district  of 
the  Edison  General  Electric  company,  with  headquarters  at 
Atlanta.  Mr.  Lundy  is  an  experienced  electrician.  He 
was  engaged  on  the  tirst  electrical  street  railway  in  the 
country  in  Richmond,  Va.  He  will  arrive  in  Chicago 
June  loth.  ,^^____^_.^ 

NEW  INCORPORATIONS. 

Rocky  Mountain  Electric  Light  &  Supply  company, 
Butte  City,  Mont.;  capital  stock,  $50,000;  sale  of  electrical 
supplies. 

Portland  Electric  Light  &  Power  company,  Portland, 
Mich;  capital  stock,  $10,000;  to  supply  light,  heat  and 
power  by  electricity. 

Hastings  Electric  Light  &  Power  company,  Hastings, 
Mich.;  capital  stock,  $15,000;  to  supply  Hastings  with 
electric  light  and  power. 

Bath  Electric  Light  &  Power  company,  Bath,  N.  Y.; 
capital  stock,  $25,000;  manufacturing  and  using  elec- 
tricity for  light,  heat  and  power. 

Elkton  Canning  &  Evaporating  company,  Elkton,  Va. ; 
capital  stock.  $30,000;  canning  fruits,  etc  ;  real  estate, 
building  street  car,  gas  and  electric  works. 

Martinsville  Electric  Light  &  Power  company,  Martins- 
ville, Ind.;  capital  stock,  $q,ooo,  to  manufacture  and 
furnish  electricity  for  light,  heat  and  power  at  the  city  of 
Martinsville,  Ind. 

Rocky  Mountain  Electric  Power  Sc  Supply  company, 
Butte,  Mont.;  capital  stock,  $50,000;  furnishing  electric 
light  and  power,  steam  heat.and  dealing  in  electrical  appa- 
ratus and  supplies. 

Rogers  Park  Light,  Heat  &  Power  company,  Rogers 
Park,  III.;  capital  stock,  $75,000;  to  build,  maintain  and 
operate  gas  and  electric  plants,  etc.,  and  to  supply  gas  and 
electricity  for  light,  heat  and  power. 


ELECTRIC  LIGHTING. 

An  electric  light  plant  will  soon  be  established  io  Wat- 
kins,  N.  Y. 

It  is  expected  that  au  electric  light  plant  will  be  estab- 
lished at  once  at  Athens,  Tenn. 

Elyria,  111  .  has  introduced  the  electric  light.  Sixty-five 
arc  lamps  are  used  on  the  streets. 

A  stock  company  will  probably  be  organized  at  Convers, 
Ga.,  to  establish  an  electric  light  plant. 

The  Anniston,  Ala.,  Gas  &  Light  company  will  in- 
stall additional  machinery  in  its  electric  light  plant. 

The  city  council  of  Harlan,  la.,  has  awarded  the  con- 
tract for  an  electric  lighting  plant  to  the  Edison  General 
Electric  company. 

The  people  of  Lachine,  Quebec,  have  decided  to  intro- 
duce electric  lighting,  and  A.  J.  Corriveau  has  contracted 
to  establish  a  plant. 

Wheeling,  W.  Va.,  will  hold  a  popular  election  to  de- 
termine whether  it  shall  issue  $3o,ooo  of  bonds  for  the 
erection  of  an  electric  light  plant. 

The  city  council  of  Paris,  Tex.,  has  contracted  for  the 
supplying  of  the  city  with  electric  lights;  a  plant  costing 
about  $20, coo  will  soon  be  erected. 

The  citizens  of  Paris.  Tenn.,  have  petitioned  the  city 
council  for  the  holding  of  an  election  to  vote  on  the  issue 
of  bonds  for  the  purpose  of  establishing  an  electric  light 
plant. 

Despite  the  political  troubles  in  which  the  country  is 
plunged,  it  is  evident  that  Bulgaria  is  paying  considerable 
attention  to  modern  improvements,  as  the  municipal  au- 
thorities of  Sofia  have  advertised  for  bids  for  an  electric 
light  installation.  The  time  for  receiving  such  proposals 
expires  on  July  13th. 

Manistee,  Mich.,  boasts  of  two  arc  lighting  plants  estab- 
lished since  last  Christmas.  One  of  then  is  a  Brush  plant 
operating  I  ro  lights.  Two  65  tight  machines  and  one  30 
light,  driven  by  Ide  and  Ideal  engin-es,  comprise  the  plant. 
In  the  second  plant  there  are  three  30  light  Western  Elec- 
tric company  generators  driven  by  Pbtunix  engines.  The 
Brush  plant  will  be  doubled  shortly  and  a  Corliss  engine 
used. 

An  extensive  scheme  foi  the  generation  of  electricity  by 
water  power  is  under  consideration  In  Melbourne  It  is 
proposed  to  utilize  the  power  of  the  Garra  river  at  water- 
falls, respectively  eleven  and  sixteen  mites  from  the  center 
of  the  city.  The  works  will  cost  about  $(joo,ooo,  and  it  is 
estimated  that  50  <M}t)  incandescent  lamps  could  be  operated 
in  times  of  the  lowest  water,  while  in  the  winter  season 
45o,oo<j  could  be  supplied. 

When  the  plans  of  thcne  v  Consumers'  Electric  Lighting 


&  Power  company  of  St.  Louis  are  executed,  it  will  have 
one  of  the  largest  stations  in  the  Southwest.  The  com- 
pany, which  has  a  capital  of  $750,000,  will  establish  a  plant 
on  the  southeast  corner  of  Levee  and  Morgan  streets.  The 
building  will  be  100  by  150  feet,  and  five  stories  high. 
The  machinery  for  the  station  is  being  manufactured,  and 
the  plant  is  to  be  sufficient  to  operate  1,500  arc  and  15,000 
incandescent  lights. 

Tho  Denver,  Colo.,  Consolidated  Electric  company  is 
preparing  plans  for  increasing  the  capacity  of  the  West 
Denver  station.  The  cost  of  the  contemplated  improve- 
ments, for  the  greater  p^rt  of  which  the  contracts  have 
already  been  let,  amounts  to  $150000.  The  company, 
which  has  been  in  operation  since  August  19  18S1,  has 
now  in  operation  1,500  arc  lights,  1,200  municipal  street 
incandescent  and  40,000  commercial  incandescent  lights, 
and  motor  service  of  100  horse  power. 


ELECTRIC  RAILWAYS. 

It  is  said  that  an  electric  railroad  thirty  miles  long,  cost- 
ing $400,000,  is  to  be  built  in  Siam. 

The  Houston,  Tex.,  Rapid  Transit  company  has  se- 
cured a  franchise  to  build  twelve  miles  of  electrical  railroad. 

The  Charlottesville,  Va. ,  &  University  Street  Railway 
company   expects  to  adopt  electricity  as  the  motive  power. 

The  Eureka  Springs,  Ark.,  Electric  Light  &  Street  Rail- 
way company  will  probably  construct  an  electrical  railroad. 

The  owners  of  the  Oakland,  Cal.,  and  Berkeley  rapid 
transit  road  contemplate  bonding  the  property  for 
$500,000. 

The  Rapid  Transit  Railway  company  of  Baltimore  will 
probably  operate  several  branch  lines  by  the  storage  bat- 
tery system. 

It  is  probable  that  an  electric  road  will  be  built  this  year 
from  Lester  Park  to  West  Duluth,  Minn  ,  a  distance  of 
twelve  miles. 

The  Thomson-Houston  system  will  be  adopted  for  the 
Quincy,  Mass.,  electric  freight  railroad.  This  road  will 
be  principally  used  for  the  transportation  of  granite. 

The  Belt  Electric  Railway  company  of  Los  Angeles,Cal., 
has  purchased  the  Los  Angeles  and  Vernon  street  railway 
line,  which  will  be  run  in  connection  with  the  main  sys- 
tem. 

The  trolley  system  as  tried  at  Syracuse  has  resulted  in 
unequivocal  success,  according  to  the  Sfandar,l  of  that  city, 
which  states  that  many  capitalists  and  the  officials  of  num- 
erous cities  have  inspected  it. 

The  Paterson  Railway  company  of  Paterson,  N.  J.,  and 
the  Passaic,  Garfield  iS;  Clifton  Electric  Railroad  company 
have  been  consolidated.  The  Paterson  Railway  company 
absorbed  the  other,  and  the  new  company  will  be  known 
by  that  name. 

The  town  of  Spardau,  in  Germany,  has  granted  a  con- 
cession to  a  Boston  firm  for  the  construction  and  operation 
of  two  electric  railways  within  the  limits.  The  concession 
is  to  last  for  fifty  years,  the  town  to  receive  a  percentage 
of  the  profits  of  both  roads. 

The  Metropolitan  Trust  company  of  New  York  has  be- 
gun mortgage  foreclosure  proceedings  against  the  Topeka 
Rapid  Transit  company, owner  of  the  extensive  electric  street 
railway  system  in  Topeka.  Kan  ,  and  suburbs,  for  the 
Thomson- Houston  Electric  company.  The  Thomson- 
Houston  company  owns  $185,000  of  the  $324,000  of 
mortgage  bonds.  The  court  has  been  asked  to  appoint  a 
receiver. 

The  Worcester,  Leicester  &  .Spencer  Electric  railway  is 
the  name  of  a  new  road  which  is  to  run  from  the  city  hall, 
Worcester,  through  Valley  Falls,  Cherry  Valley,  Leicester 
to  the  town  hall  in  Spencer,  Mass  The  entire  distance  is 
about  thirteen  miles,  and  the  road  will  run  through  a  well 
populated  district.  The  road  equipment  will  consist  of  ten 
motor  and  six  trail  cars,  which,  it  is  expected,  wil!  be  in 
operation  about  the  middle  of  July. 

"In  Scranton,  Pa.,"  says  the  S/rcct  /^(lihvay  Rt-jicn', 
''they  delight  to  call  their  city,  'The  Electric  City.'  The 
extension  of  the  electric  railway  lines  to  adjoining  towns 
and  suburbs  has  had  a  most  astonishing  effect  in  enlarging 
the  volume  of  business.  Where  formerly  people  came  in  to 
trade  once  in  four  weeks,  now  they  come  regularly  twice 
every  week.  This  practically  gives  the  residents  of  outlying 
and  cheap  property  the  advantages  of  the  city  for  trade  and 
amusement.  So  profitable  have  the  merchants  found  the 
additional  trade  that  many  of  them  furnish  the  transporta- 
tion both  ways  for  those  who  come  in  to  trade;  while  the 
delivery  of  goods  to  neighboring  towns  by  the  electric  lines 
has  proved  a  great  advance  over  the  old  method  of  horses 
and  delivery  wagons." 

A  syndicate  has  been  organized  for  the  purpose  of  build- 
ing an  electric  railroad  connecting  St.  Louis,  Webster  and 
Kirkwood.  The  company,  which  is  composed  of  wealthy 
citizens  of  St.  Louis  county,  all  of  whom  are  large  holders 
of  real  estate  along  the  proposed  line,  was  organized  with 
a  capital  stock  of  $50,000,  under  the  name  of  the  St.  Louis 
Electric  Railway  &  Power  company.  The  proposed  route 
is  westwardly  along  the  Manchester  Rock  road,  from  an 
eastern  terminus  at  the  intersection  of  Chouteau  avenue 
and  Manchester  road  to  the  intersection  of  the  Denny 
road,  thence  south  to  Kirkwood.  A  branch  will  also 
extend  over  the  Rock  Hill  road  from  the  main 
line  on  the  Manchester  road  to  Webster  Groves. 
A  petition  has  already  been  presented  to  the  County  Court 
by  the  company  asking  for  a  franchise  for  fifty  years,  and 
obligating  itself  to  begin  work  on  the  road  within  six 
months,  and  to  complete  it  within  three  years  from  the 
date  of  the  granting  of  the  franchise. 


ELECTRIC  MINING, 

The  works  of  the  Pittsburg  Reduction  company,  which 
manufactures  aluminum  by  the  electric  process,  will  be  re- 
moved from  Pittsburg  to  Kensington,  on  the  Allegheny 
river,  about  twenty  miles  above  the  former  city. 

The  Last  Chance  concentrator  of  the  Cceur  d'  Alene 
country,  Idaho,  began  using  its  new  electric  plant  last 
month.  The  power  used  is  an  iSinch  Pelton  wheel  sup- 
plied by  water  from  the  mine  through  a  4-inch  pipe  with  a 
fall  of  685  feet.  With  a  ?^-inch  nozzle  the  wheel  revolved 
at  the  rate  of  1,350  turns  per  minute,  with  only  one-fourth 
of  the  water  turned  on,  35  incandescent  lamps  being  used. 
With  a  full  column  of  water  the  plant  will  generate  30 
horse  power,  makin^  2,600  revolutions  per  minute.  The 
connections  for  the  drills  have  not  yet  been  made. 


TELEGRAPH. 


The  Loyalton  and  Sierra  City  branches  of  the  Sierra 
Valley,  Cal.,  telegraph  line  have  been  consolidated,  and  the 
company  has  increased  its  capital  stock  from  $10,000  to 
$12, 000. 

The  Pacific  Telephone  &  Telegraph  company  has  certi 
fied  to  the  board  of  supervisors  of  San  Francisco  that  it 
has  expended  $53,369.76  in  laying  underground  conduits. 
The  work  has  only  been  begun. 

Col.  J.  C.  Duff  of  the  Duff  Opera  company  has  brought 
a  suit  for  $7,300  against  the  Western  Union  Telegraph 
company.  Mr.  Duff's  company  was  playing  in  Boston  in 
the  latter  part  of  last  January,  and  late  one  night  Mr.  Duff 
was  notified  of  an  action  to  be  brought  against  him  by  the 
Metropolitan  Job  Printing  company  of  New  York  for 
$1,800.  Mr.  Duff  wrote  a  message  on  ordinary  letter 
paper  at  his  hotel  and  addressed  it  to  his  lawyer.  Louis 
Steckler  of  this  city.  The  message  directed  the  lawyer  to 
negotiate  a  settlement,  but  it  was  delivered  to  another 
lawyer  of  the  same  name  at  a  different  address,  who  sent 
it  by  bis  office  boy  to  Mr.  Duff's  lawyer  late  in  the  after- 
noon. In  consequence  of  the  delay,  Mr.  Duff  says,  he  was 
arrested  in  Boston  at  the  instance  of  the  Metropolitan 
Printing  company,  and  had  to  stay  in  that  city  two  days 
longer  than  he  had  intended,  in  order  to  make  a  settlement. 
The  blunder  of  the  telegraph  company,  he  says,  created 
considerable  confusion  in  his  plans  At  that  time  his 
"Babes  in  the  Wood''  company  was  playing  at  Niblo's, 
and  negotiations  were  pending  for  a  production  at  Palmer's 
Theater,  and  his  enforced  absence  from  the  city  caused 
much  of  the  alleged  damage.  The  telegraph  company's 
answer  to  the  complaint  was  served  last  Monday.  Mr. 
Duff's  lawyer  holds  that,  although  his  client's  message 
was  not  written  on  one  of  the  company's  blanks,  the  accept- 
ance of  the  message  imposed  upon  the  company  all  the  or- 
dinary responsibilities  of  prompt  and  correct  transmission 
and  delivery. 


TELEPHONE. 


The  telephone  system  in  Austria  has  just  received  an 
important  extension  by  the  laying  of  a  line  from  Vienna  to 
Trieste.  The  two  provincial  cities.  Graz  and  Laibach,  are 
already  in  the  circuit,  and  the  lines  from  Fiume  and  Gurz 
are  to  be  joined  to  the  system. 

F.  E.  Sloat  of  Brockport,  N.  Y.,  has  commenced  an 
action  against  the  Bell  Telephone  company  of  Buffalo  to  re- 
cover i^io.ooo  damages  alleged  to  have  been  sustained  in 
consequence  of  a  mistake  in  a  telephone  message.  Mr. 
Sloit  is  the  owner  of  the  stallion  Cambria  Wilkes,  a  half- 
brother  of  Maud  S.  Recently  the  animal  became  sick.  A 
veterinary  surgeon  in  Rochester  was  sent  for  and  was  told 
to  come  at  once.  The  message  was  sent  by  telephone.  In 
repeating  it  the  operator  made  "F.  E.  Sloat"  "P".  E. 
Smith,"  and  "Brockport"  "Fairport."  The  dcctor  went 
to  the  latter  place  and  returned,  before  the  mistake  was 
discovered.  He  arrived  at  Brockport  twelve  hours  later 
than  he  could  have  reached  that  place,  it  is  claimed,  had 
there  been  no  mistake.  In  consequence  of  this  delay,  the 
complaint  alleges,  an  operation  became  necessary  which 
seriously  affected,  if  it  did  not  destroy,  the  animal's  value. 
The  horse  is  said  to  be  worth  $16,000. 


MISCELLANEOUS. 

A  man  was  arrested  in  San  I'Vancisco  recently,  charged 
with  malicious  mischief  in  entering  the  establishment  of 
the  Electric  Improvement  company  and  endeavoring  to 
smash  a  large  dynamo.  He  had  formerly  been  employed 
by  the  company,  and  the  act  was  evidently  inspired  by. 
malice. 

Recently  published  statistics  show  that  on  Jan  r,  i8go,. 
there  existed  in  the  German  Empire,  exclusive  of  Wurtem- 
berg  and  Bavar'a,  2,590  electric  light  installations,  com- 
prising 339,000  incandescent  lamps  and  2,160  arc  lamps. 
There  were  also  nine  installations  connected  with  the  elec- 
trolytic industry  and  16  power  transmission  plants.  Some 
S6  per  cent,  of  the  lighting  installations  were  supplied  with 
continuous  currents,  g  per  cent,  employed  alternating  cur- 
rents, and  5  per  cent,  used  both. 

In  a  handsomely  illustrated  article  on  "The  City  of 
I,ynn,"  by  Edwin  A.  Start  in  the  June  number  of  New 
En^^latul  Magazine,  occurs  this  reference  to  the  electrical 
industries  of  that  town:  'The  advent  of  the  great  Thom- 
son-Houston electrical  business  in  1883,  with  its  large 
capital,  boundless  enterprise,  and  large  staff  of  skilled  em- 
ployes, has  much  done  for  Lynn,  and  will  probably  gather 
about  it  allied  industrits,  becoming  a  rival  of  the  shoe  bus- 
iness, or  its  superior,  in  magnitude  and  importance.  Al- 
ready hopeful  Lynn  men  dream  of  seeing  the  city  the  great 
electrical  center  of  the  country." 

R.  Meade  Bjche  believes  that  it  is  possible  to  destroy 
bacteria  in  water,  and  even  in  the  human  body,  by  electric- 
ity, on  which  the  Philadelphia  Rccin-d  remarks;  "If  to 
the  multiplying  uses  of  electrical  energy  should  be  added 
the  power  of  destroying  the  germs  of  disease  in  drinking 


S$o 


WESTERN     ELECTRICIAN. 


June  6,  1891 


water,  and  in  the  bodies  of   afflicted  humanity,  it  would-be 
a  wonderful  achievement." 

In  a  recent  lecture  on  "Electric  and  Magnetic  Screening," 
Sir  William  Thomson  condemned  che  use  of  the  single 
wire  system  of  lighting  ships  by  electricity,  on  the  ground 
that  observation  has  shown  it  to  produce  an  error  in  the 
ship's  compass  of  three  to  seven  degrees,  every  care  being 
taken.  It  has  been  argued  that  the  iron  hull  protects  or 
screeis  the  compass  from  the  deflecting  influence  of  the 
current,  but  Sir  William  declared  that  this  argument  was 
fallacious.  He,  therefore,  recommends  the  double  wire 
system  for  electric  lighting  on  board  ship,  that  is  to  say, 
the  use  of  a  going  and  returning  wire,  except  in  the  un- 
usual case  of  an  alternating  current  being  used. 

Electricity  has,  it  seems,  been  called  to  the  aid  of  those 
ingenious  rascals  who  engage  in  tfee  operation  known  as 
"sweating"  gold  coins.  The  service  of  an  ordinary  battery 
and  some  cheap  acid  is  all  that  is  necessary  to  conduct  the 
operation.  The  scheme  is  similar  to  that  employed  in  plat- 
ing with  gold  by  electricity.  The  coin  is  placed  in  the 
fluid  and  attached  to  it  are  wires  from  the  poles  of  the  bat- 
tery leading  to  another  piece  of  metal  prepared  to  receive, 
in  the  form  of  plating,  the  metal  to  be  removed  from  the 
coin.  The  battery  being  connected,  sufficient  gold  to  form 
a  plating  is  quickly  transferred,  and,  as  it  is  removed  uni- 
formly from  all  parts  of  the  coin,  the  liability  of  disfigure- 
ment is  reduced  to  a  minimum.  The  only  effect  is  to  blur 
the  characters  slightly.  About  fifty  cents'  worth  of  gold  can 
be  removed  in  this  way  from  a  ten  dollar  gold  piece  without 
exciting  the  suspicion  of  the  casual  observer. 


TRADE   NEWS. 


The  Electrical  Supply  company,  Chicago,  has  secured 
the  general  western  agency  for  the  Stanley  Electric  Manu- 
facturing company  and  will  carry  a  full  line  of  the  special- 
ties made  by  it.  The  salient  features  of  the  Stanley 
transformers  and  the  Stanley  alternating  current  fan  mo- 
tors are  well  known.  The  merit  of  these  specialties  com- 
bined with  the  enterprise  of  the  Electrical  Supply  com- 
pany will,  no  doubt,  develop  an  extensive  field  in  this 
territory. 

The  Electric  Merchandise  company,  Chicago,  celebrated 
its  first  "birthday"  June  1st,  and  in  honor  of  the  event  is- 
sued a  handsomely  engraved  card  thanking  its  patrons  for 
the  encouragement  and  support  extended  during  the  year. 
This  company  has  closed  a  most  successful  season  A 
year  ago  when  the  present  organization  was  effected  it  suc- 
ceeded to  the  business  of  one  of  the  oldest  companies  of 
the  kind  in  the  country,  and  retained  practically  the  same 
management.  The  company  claims  to  be  the  only  exclu- 
sive electric  railway  company  in  the  country. 


BUSINESS. 


House  lighting  plants,  small  motors  and  experiment- 
al apparatus  are  specialties -of  the  Mason  Battery  Elec- 
trical company,  257  Broadway,  New  York.  They  are 
illustrated  attractively  in  the  company's  new  catalogue. 

It  is  claimed  for  the  new  storage  battery  placed  on  the 
market  by  Lloyd  &  Paxton,  2  Wall  street.  New  York,  that 
it  has  "distinct  advantages  over  all  others  in  mechanical 
perfection,  light  weight,  longer  life,  higher  delivery  and 
cheapness." 

J.  W.  Calkins  &  Son,  356  Rookery,  Chicago,  have  just 
sold  two  500-light  Mayo  generators  to  the  National  Elec- 
tric Construction  company,  6  Calhoun  Place,  to  be  used 
in  an  extension  of  the  capacity  of  a  central  station  lighting 
plant  in  operation  in  that  section  of  the  city. 

The  Shaw  Electric  Crane  company  will  remove  its 
office  and  works  from  Milwaukee.  Wis.,  to  Muskegon, 
Mich.,  before  the  close  of  June.  New  buildings  are  now 
being  built  at  Muskegon,  and  it  is  expected  that  every- 
thing will  be  ready  for  the  machinery  at  the  time  indicated. 

The  Ba'l  engine  is  increasing  in  popularity  with  electric 
lighting  companies.  Secretary  Lyman  of  the  Queen  City 
Electric  Light  company  of  Cincinnati,  writes  that  the  en- 
gines "have  always  done  their  duty  in  a  highly  satisfactory 
manner,  and  we  look  upon  the  Ball  as  one  of  the  best  high 
speed  engines."  The  treasurer  of  the  Naugatuck  Electric 
Light  company  of  Naugatuck,  Conn.,  also  writes  to  ex- 
press his  satisfaction  with  the  Ball  engine. 

The  Central  Electric  company  of  Chicago  reports  a 
largely  increased  demand  for  soldering  torches  of  various 
kinds.  This  company  carries  a  large  assortment  of  these 
goods.  The  Bain  break  insulator,  marketed  by  this  com- 
pany, is  having  a  ready  sale,  and  is  fast  growing  in  popu- 
larity with  electric  railroad  men,  who  use  it  for  insulating 
span  wires.  The  electric  light  companies  are  also  using  it 
quite  extensively  to  insulate  suspended  arc  lamps. 

The  Page  Belting  company  reports  recent  sales  to  the 
following  named  firms:  Beaumont  Furniture  &  Art  Wood 
Manufacturing  company,  Beaumont,  Tex. ;  Mohawk 
Knitting  company,  Mohawk,  N.  Y  ;  Pennsylvania  Steel 
company.  Sparrows  Point,  Md.;  J.  A.  Grant  &  Co.,  Port- 
land, Me. ;  National  Sewer  company,  Newport,  O. ; 
Eorbes,  Liddell  &  Co.,  Montgomery,  Ala.;  Electric 
Eorging  company,  Boston;  Des  Moines  Manufacturing 
and  Supply  company,  Des  Moines,  la.;  McNeil  Pipe  and 
Foundry  company,  Burlington,  N.  J.;  Gaines  &  Glover, 
Richmond,  Va. ;  Catasauqua  Electric  Light  and  Power 
company,  Catasauqua,  Pa.;  Edison  Electric  Illuminating 
company,  lioston ;  ISiectric  Light  aud  Power  company, 
Ellcnburg,  Washington;  Hampton  Si.  Old  Point  Comfort 
Railway  company.  The  belt  sent  to  I^llenburg  was  a  very 
large  one — 96^  feet  long,  24  inches  wide,  and  containing 
70,000  pieces  of  leather. 

The  Thomson- Houston  Electric  company  reports  re- 
cent jalcs  made  ihrough  its  western  isolated  lighting 
department  as  follows:  Smith  Steam  Baking  company, 
Kansas  City,  Mo  ,  50  light  incandescent  plant;  Wainwright 


Real  Estate  company,  St.  Louis,  Mo.,  3,000  incandescent 
lights;  Iowa  Agricultural  College.  Ames,  la.,  6  arc  light 
dynamo,  35  light  incandescent  dynamo,  one  i  horse  power 
motor  and  appurtenances  for  laboratory  use;  CudahyPacking 
company,  Sheftield  and  North  avenues,  Chicago,  125  in- 
candescent lights;  Carson,  Pirie,  Scott  &  Co.,  Adams  and 
Franklin  streets,  Chicago,  35  arc  light  and  400  light  in- 
candescent plants:  S.  S.  Badger,  Ouray,  Colo.,  100  incan- 
descent light  plant;  Central  Market  company.  State  and 
South  Water  streets,  Chicago,  30  arc  light  plant  and  100 
light  incandescent  plant;  Chicago  City  Railway  company, 
150  light  incandescent  plant;  H.  H.  Shufeldt  &  Co.,  23 
Larrabee  street,  Chicago,  250  light  incandescent  dynamo, 
to  increase  capacity  of  plant  sold  last  November. 


ELECTRICAL  PATENTS. 

Issued  May  26,  iSgi. 

452,771.  Police  Signaling  Apparatus.  Henry  A.  Chase, 
Boston,  Mass. 

452,775-  Telephone  Receiver.  Charles  T.  Dickson,  Cin- 
cinnati, O. 

The  first  claim  is: 

"The  combination,  in  a  telephone  receiver,  of  an 
ear  piece  adjacent  to  the  diaphragm  of  the  receiver,  an 
air  space  between  the  diaphragm  of  the  receiver  and 
the  ear  piece,  an  aperture  communicating  with  the 
air  space  and  transmitting  sound  to  one  ear,  a  tube  de- 
pending freely  from  the  ear  piece,  communicating 
with  the  air  space  and  having  at  its  free  end  a  sec- 
ond ear  piece  whereby  sound  is  transmitted  to  the 
other  ear,  the  tube  being  so  arranged  that  the  sound 
waves  caused  by  the  vibration  of  the  diaphragm  will 
be  admitted  to  it  before  passing  out   of  the  aperture." 

452,780.  Incandescent  Electric  Lamp.  Isaac  J.  Flagg, 
Clinton,  Mass. 

452,785.  Coin  Controlled  Annunciating  Machine.  Harry 
M.  Hamrick,  Philadelphia,  Pa. 

452  7g5.  Electric  Motor.  Charles  J.  Kintner,  New  York, 
N.  Y. 

Claim  one  reads  as  follows: 

"An  electric  motor  having  a  field  magnet  core 
divided  at  its  neutral  point,  in  combination  with  an 
armature  carried  by  a  shaft  having  longitudinal  move 
ment  in  its  journal  bearings  and  a  fan  attached  to 
one  end  of  the  armature  shaft." 

452,796.  Hollow  Braided  Lightning  Rod.  George  R. 
Kress,  Pittsburg,  Pa. 

452,799.  Hanger  for  Incandescent  Lamps.  James  A. 
Matteson,  River  Point,  R.  I. 

452,871.  Automatic  Safety  Electric  System  for  Locomo- 
tives.    Edward  Deming,  Brooklyn,  N.  Y. 

452,872  Automatic  Safety  Electric  System  for  Railways. 
Edward  Deming,  Brooklyn,  N.  Y. 

The  invention  relates  to  a  system  of  electric  distri- 
bution and  mechanism  for  use  on  railways  and  rail- 
way trains  for  the  purpose  of  preventing  accidents 
which  happen  so  often  by  one  train  running  into  an- 
other while  on  the  same  track  and  both  going  either 
in  the  same  direction  with  different  velocities  or  in  op- 
posite directions,  or  one  being  in  motion  and  the  other 
stationarv." 

452.873.  Automatic  Electric  Safety  System  for  Railway 
Switches  and  Draw  Bridges.  Edward  Deming,  Brook- 
lyn, N.  Y. 

452.874.  Automatic  Electric  Safety  System  for  Railway 
Crossings.     Edward  Deming,  Brooklyn,  N.  Y. 

The  object  of  the  invention  is  to  provide  a  system 
in  which  a  train  will  be  automatically  stopped  within 
a  predetermined  distance  of  the  crossing  when  another 
train  is  at  or  near  the  crossing  on  another  track. 

452.875.  Multiple  Fuse  Block.  Lorenzo  B.  Favor,  Glou- 
cester, Mass. 

452,913.  Sextuplex  Telegraph,  Thomas  A.  Edison, 
Menlo  Park,  N.J. 

The  object  of  this  invention  is  to  transmit  six  inde 
pendent  messages  over  one  wire  at  the  same  time, 
three  in  one  direction  and  three  in  the  opposite  direc- 
tion. 

Claim  two  is: 

"In  a  sextuple-telegraph, the  combination, with  trans 
mitting  keys  and  means,  operating  to  send  the  proper 
currents  of  three  receiving  instruments,  the  first  of 
which  responds  to  reversals  in  the  polarity  of  the  cur- 
rent, the  second  responds  to  either  of  two  currents 
that  are  above  a  medium  strength,  and  the  third 
respondsto  a  current  of  the  greatest  strength,  or  to 
no  current  from  the  transmitting  batteries." 

452.920.  Electric  Railway.  Rudolph  M.  Hunter,  Phila- 
delphia. Pa. 

Of  the  twenty  claims  the  seventeenth  is  given: 
"The  combination  in  a  car  of  the  axles,  a  frame 
supported  by  the  axle  boxes  and  extending  between 
the  axles,  a  motor  sustained  by  said  frame,  and  power 
transmitting  devices  between  the  motor  and  each 
axle." 

452.921.  Electrical  Switch-Board.  John  B.  Lyon,  Brook- 
lyn. N.  Y. 

452.931.  Electro  Mechanical  Gong.  Frederick  W.  Cole, 
Newton,  Mass. 

452.932.  Electro  Mechanical  Gong.  Frederick  W.  Cole, 
Newton,  Mass. 

The  first  claim  is: 

"In  an  electro-mechanical  gong,  a  striking  arm  or 
lever,  and  controlling  mechanism  therefor,  combined 
with  releasing  mechanism  for  said  controlling  mechan- 
ism governed  by  the  armature  of  an  electro  magnet,  a 
component  part  of  said  releasing  mechanism  serving 
as  a  retractor  for  the  armature." 
452,934.  Electric  Motor  or  Generator.  Walter  K.  Free- 
man, Brooklyn,  N.  Y. 


452,935.  Electric  Motor  or  Generator.  W^alter  K.  Free- 
man, Brooklyn,  N.  Y. 

452  936.  Electric  Meter,  Walter  K  Freeman,  Brooklyn, 
N.  Y. 

The  object  of  this  invention  is  to  measure  and  re- 
cord by  electro  mechanical  means  the  current  flowing 
through  a  given  electric  circuit. 

452.937-  Electric  Switch.  Walter  K.  Freeman,  Brook- 
lyn, N.  Y. 

45-. 951-  Armature  for  Dynamo  Electric  Machines  or 
Motors.     Elihu  Thomson,  Lynn,  Mass. 

The  invention  consists  in  making  the  armature  core 
of  sheets  or  lamince  of  soft  iron,  which  are  punched 
into  the  desired  form,  and  which  sheets  have  a  section 
or  plug  removable  therefrom  in  such  a  way  that  the 
conducting  coils  can  be  slipped  in  the  opening  and 
upon  the  magnetizable  ring,  when  the  replacement  of 
the  plug  into  its  position  in  the  ring  restores  the  con- 
tour and  magnetic  continuity,  such  plug  and  core  also 
having  such  a  form  that  they  interlock  and  oppose  cen- 
trifugal action,  the  stronger  the  centrifugal  action  the 
greater  being  its  interlocking  effectiveness. 

452.955.  Electric  Transmitting  Clock.  Henry  S.  Pren- 
tiss, Elizabeth,  N.J. 

452.956.  Synchronizer  for  Electric  Clocks.  Henry  S. 
Prentiss,  Elizabeth,  N.  J. 

452,983.  Grounding  Device  for  Lightning  Rods.  Cassius 
M.  Radford,  East  Concord,  N.  H. 

This  invention  relates  more  especially  to  lightning 
rods,  the  object  of  the  invention  being  to  provide  a 
suitable  ground  terminal  for  lightning  rods,  which 
may  be  readily  driven  into  the  ground,  and  connected 
to  a  rod  just  above  the  surface. 

452.992.  Electric  Motor  for  Wheeled  Vehicles.  Robert 
S.  Dobbie,  Jersey  City,  N.  J. 

453,000.  Electric  Connection  for  Distributing  Telephone 
Lines.  William  M.  Goodridge,  Highland  Park,  111. 
The  object  of  the  invention  is  to  provide  at  the  rear 
of  each  switch-board  means  whereby  the  connections 
with  the  answering  jacks  may  be  made  in  the  shop, 
and  for  this  purpose  is  provided  at  the  rear  of  each 
switch-board  a  strip  containing  spring  connectors  for 
the  different  wires  of  the  cable. 

453,002.  Adjuster  for  Electric  Lamp  Reflectors.  James 
E.  Hamilton,  Chicago,  III. 

453.029.  Multiple  Cut-out  for  Electric  Distribution  Sys- 
tems.    Ernest  P.  Warner,  Chicago,  III. 

The  invention  consists  in  the  construction  whereby 
several  cut-outs  may  be  connected  on  one  side  with  a 
common  bus  bar  by  means  of  U  spring  switches  ar- 
ranged so  as  to  permit  of  the  ready  disconnection  of 
any  cut-out  from  the  bus  bar.  In  this  manner  each 
circuit  of  lamps  would  be  provided  with  a  cut-out  at 
each  point  of  attachment  to  the  main  feeders. 

453.031.  Electric  Motor.  Elbridge  Baker,  Maiden, 
Mass. 

453.032.  Automatic  Electric  Switch  Mechanism.  Harry 
H.  Blades,  Detroit,  Mich. 

453,036.  Adjustable  Support  for  Electric  Wires.  Thos. 
H.  Brady,  New  Britain,  Conn. 

453.041.  Electric  Display  Burner  for  Oil  Lamps.  Will- 
iam A.  Drysdale,  Philadelphia,  Pa. 

453,046.  Electrical  Safety  Switch.  George  L.  Hall,  Low- 
ell, Mass. 

453.070.  Support  for  Trolley  Wires.  George  K.  Wheeler, 
Chicago,  III. 

The  invention  consists  in  a  metallic  basket  or  trough 
adapted  to  receive  the  trolley  wire,  and  also  adapted  to 
admit  the  passage  of  the  trolley  wheel,  and  provided 
with  ears  which  can  be  bent  over  the  trolley  wire  after 
it  is  placed  in  the  trough,  in  order  to  hold  the  wire  in 
proper  contact  with  the  trough,  and  also  provided  with 
means  for  connecting  it  to  the  usual  insulator  between 
it  and  the  span  wire. 

453,093.  Trolley  Wheel.  John  Sullivan,  Washington, 
D.  C. 

453,097.  Electric  Railway  Signal.  Willie  Cowles  Wal- 
ter, Richmond,  Va. 

453,100.  Insulating  Clamp  for  Span  Wires.  William  E. 
Baker  and  Charles  H.  Macloskie,  Boston,  Mass. 

453,104.  Electric  Contact  Brush.  James  R.  Branch, 
Richmond,  Va. 

453,111.  Electric  Fuse  Box.  William  Edson,  Boston, 
Mass. 

453.162.  Apparatus  for  Hardening  and  Tempering   Steel  - 
and  Iron.     Elias  E.  Ries,  Baltimore,  Md. 

453.163.  Method  of  and  Apparatus  for  Hardening  and 
Tempering  Steel  and  Iron.  Elias  E.  Ries,  Baltimore, 
Md. 

453,ifi4-  Art  of  Repairing  Metal  Structures  by  the  Aid 
of  Electricity.     Elias  E.  Ries,  Baltimore,  Md. 

The  first  claim  is: 

"The  method  of  repairing  fixed  metal  structures, 
which  consists  in  cutting  out  the  defective  or  objection- 
able section,  and  then  inserting  a  new  section  in  place 
of  the  old  and  welding  it  at  both  ends  electrically  to 
the  fixed  structure." 
453.167.  Electric  Locomotive  or  Street  Car  Motor.  Ru- 
dolph Eickemeyer,  Yonkers,  N,  Y. 

Claim  one  reads  as  follows: 

"In  an  electric  street  car  or  locomotive,  the  combi- 
nation, of  driving  wheel  and  axle,  a  slow  speed  electric 
motor  having  an  iron  cored  armature,  field  coils  which 
surround  and  directly  polarize  the  armature,  and  a  shell 
or  casing  which  surrounds  the  armature  and  coil, 
springs  which  relieve  the  motor  from  strains  and 
shocks  imparted  from  the  rails  to  the  axles  or  driving 
wheels,  and  pitmen  or  links  with  cranks  which  directly 
connect  the  armature  shaft  and  the  driving  wheels  or 
axle." 
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EUGERE  E.  Fmr.T.TPS,  Pteaiafent.  W.  H.  Sawtbb,  ■sco'y  and  EIectrfclaa,> 

AMEEICAIT  ELECTRICAL  WORKS, 

PROVIDENCE,  R.  I. 

Manufacturers  of  Patent  Finisbed 

ELECTRIC   LIGHT  WIRE, 

Magnet  Wire,  OfDce  and  Annunciator  Wire,  Rubber  Covered 

Wire,   Lead  Encased   Wire,  Telephone  aod 

Incandescent  Cords. 

FARADAY  CABLES. 

New  York  Office.  10  Cortiandt  Street, 


Insulation  Guaranteed  Wherever  Used,  Aerial,  Underground  or  Submarine. 


Inaletter  fromthe  ivsPECTORof  the  Boston  Fire  Fnderwriters' Union,  under  date  of  March29, 
1886.  he  says:    "A  Thoroughly  Reliable  and  Desirable  "XTire  in  £very  Kespect." 

The  robber  need  In  insilating  oar  wirea  and  cables  is  specially  chemically  prepared,  and  Is  guar- 
enteed  to  be  walerprnof,  and  will  rot  deteriorate,  oxidize  or  crack,  and  w  U  remain  flexible  in  extreme 
cold  weather  and  not  affected  by  heat.  Tbe  insulation  is  protected  from  mechanical  injury  by  one  or 
more  braids  and  thewhole  slicked  with  Clart's  Patent  Compoaod,  which  la  water,  oii,  acid  bnd  to  a 
verv  ^eat  es'ent.  fire-proof  Our  insulation  will  prove  durable  wiien  alt  others  tail.  We  are  prepared 
to  furnish  sioele  Wirea  of  all  gauges  and  diameter  of  insulation  for  Telegraph,  Telephone  and 
Blectric  Lights  from  stock.    Cables  made  to  order. 

EASTERN  ELECTRIC  CABLE  COMPANY, 

G\  and  63  IIainp5liii*e  Street,  Boston,  Mass. 

HENET  A.  CLARK,  General  Manager.  HERBERT  H.  EUSTIS,  Electrician. 


ALL  SIZES 

AND 
QUALITIES 


MICA 

For  Electrical  Purposes. 

EUGENE  MU1ISELL&  CO, 

218  Water  St..  Wew  York. 


nc  Turner  Brass  WoBKsl 
1  la5alle  ave 
Chicago: 


SpeciaTties 


Electrical  EnpeeringCo.^ 

ROOIVI  603,  MOWON  BUILDING.  CHICAGO. 

PERFECTED  MOTORS. 


Verj-  slow  npeed.  foil  power,  perfect  rojrti- 
lation,  forced  fieldM  let  into  ha-se.  Melf-oilins 
l>earin^M.  r^elf-centerins;  bearin^M.  all  MizeM. 
both  arc  and  incandescent,  for  all  power 
purpoHCH. 

Acknowledged  by  the  Leading  Manufacturing  Companies  to  be 

THE  MOST  PERFECT  MOTOR  MADE. 

Estimates  and  Plans  Furnished  fof  Electric  Power  Equipment- 
Correspondence  Inuited. 

430--432  WEST  UTH  ST.,  NEW  YORK. 


JAMES  LEFFEL  WATER  WHEELS 


Built   by   the 


JAMES  LEFFEL  tt  CO. 


UPRIGHT    AND    HORIZONTAL, 

FOR 

Electric,  Mining  and  Manufacturing 

Easy  working  gates.  High  percenlugo  and  oven 
Hpf^ed  at  full  and  partcaimclty.  Efjually  adapted  to 
blj;h  and  low  lic-^tdn.  jlart;o  nnDil)er  of  alzcn  and 
fltylurt.     Stud  for  dt'S.Tiplivo  paojiiLl't  to 

THE  JAMES  LEFFEL  &  CO. 

SPRINGFIELD,    I    on  110   LIBERTY   ST.. 
OHIO.  I       NEW   YORK  CITY. 


QUEEN'S  PORTABLE  TESTING  SETS. 

For  accurate  and  rapid  deter- 


mination     of    resistance    and 
insulation  of  wires  and  cables. 


Send  for  circular  No.  240  and  illustrated  catalogue  1-66. 

QUEEN  &  CO.,  PHILAOELPHIA, 


WANTED. 

A  young  man  having  a  good  theoretical 
knowledge  of  electricity  would  like  to 
learn  the  practical  part  "with  a  construe- 
lion  or  local  company.  Salary  not  an 
object.  Address  X, 

Care  Western  Electbicia>,'. 

FOR    R  A  T.  T! 

SECOND-HAND  MACHINERY. 

Two  50  light  United  States  Arc  DynamoB,  with 
eliding  base  frame  and  automatic  re"Tilator,  100 
new  etfle  Daplex,  United  States  arc  lamps,  with 
hanger  boarde.  One  '.20-light  United  States  Arc 
Dynam  o,  with  sliding  baae  frame,  automatic  regu- 
lator, 20  Daples  lamps,  with  hanger  boards.  One 
Continental  65-light,  componnd  wound,  Incande?- 
cfnt  Dynamo,  bjiee  frame  and  rheostat.  Two 
"Edison"  45-llght,  ehnnt  wound  Dynamos,  base 
frame,  rheostat,  ampere  meter  and  extra  armature. 
F.  P.  LlTTIiE  &  CO., 
141  E.  Seneca  St.,  BafTalo,  N.  Y. 


An  Electrician  experienced  in  conslmc- 
tion,  repair  and  central  station  work,    -will 
be  open  to  engagement  after  July  1st. 
Address  "Ts" 
Care  Westekn  Electrician. 


FOR  SALE. 

Two  new  Thomson-Houston  Stationary 
Motors,  of  latest  tyne.  One  10  H.  P.,  110 
volts,  and  one  15  H.  P.,  220  volts.  Will 
sell  cheap  for  cash. 

J.  W.  CALKINS  &  SON, 
356  Rookery  Bld^.,  Chicago. 


Fine  Office  Furniture 
and  Folding  Beds. 

Brass  and  Wire  Work.    2,5WabashA, 

A.  H.  Andrews  &  Co.,  Cliicago. 


.^ 


K 


The  Electrical 
Construction  Co. 


C.  A.  HARTER,  Manager. 


Telephone,   1718. 


lURE  ALUMINUM 

IN 

Castings,  Ingots,  Sheets,  Rods, 
and  Wire. 

ALUMINUM  BRONZE 


Castings,  Ingots,  Slieets,  Rods  and  Wire. 

SEND  FOS  PKICES. 


Electrical  Wood. 


THE  CLEVELAND  ALOMINCM  CO., 


Atwater  Building, 


CLEVELAND, O 


Telegraph  ) 

Telephone  -       CROSS    L    ARMS 

Electric  Ijicht  1  E 

S 

OCTAGONAL    PINE    AND    STEEL  POLES. 

C.  H.  HOLMES,  ''°°'"'"°'=°SV.'fi'uf4-,  mo 


ELECTRIC 


OUTFIT. 


MASON'S   FAMOUS  BATTERIES. 

MEDAL  AWARDED,  American  Institute  Exhibition,  1891. 
SEND  FOR  ILLUSTRATED  CATALOGUE  B. 


JAMES  H,  MASON, 


118  &  120 

Park  Ave. 


Brooklyn,  N.Y, 


ELECTEICAL 

Accumulators 

Useful  and  economical  for  all  purposes  to  which 
electricity  is  applicable,  such  as 

Propulsion  and  Lighting  of  Street 
Cars,  Vehicles,  Yachts,  Etc. 

Central  Station  and  Isolated  Light- 
ing. 

Portable  Lighting  or  Power. 

Portable  Electric  Lanterns. 

Electric  Power  for  Motors. 

Portable  Electric  Fans  for  Office, 
Family  and  Sick  Room. 


'TiW 

*i 

i* 

Only  Cli'an  nii<I  Convenient   llatttTy  for  SureeonSt 
I)enti»>tK,  and  ProfcsBional  Men  GoucriiUy. 


MANUTAOTUEED  EXOLUSIVELY  UNDEE  THE  PATENTS  OF 
FAURE,  SWAN,  SELLOX,  GRISCOM,  and  others. 


COMPLETE  ELECTRIC  LIGHT  AND  POWER  PLANTS. 


THE  ACCDMDLATOR  COMPANY, 

224  and  226  Chestnut  Street,  Philadelphia,  Pa. 

PHILADELPHIA  AGENCY :— ELECTRO  DYNAMIC  CO..  224  and  226  Chestnut  St. 

NEW  YORK:— TRUEX  &  VAIL.  44  Broadway.        CHICAGO  :~WIW.  HOOD.  239  La  Salic  St. 

SAN  FRANCISCO:~THE   PACIFIC  ELECTRICAL  STORAGE  CO.,  1  18  and  120  Pino  SI. 

BOSTON:— THE  HOLTZER-CABOT  ELECTRIC  CO..  Ill  Arch  St. 

PROVIDENCE:-SWARTS  &  GANNETT,  Swarts  Building. 
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Established  in  1861. 

E.  BKGGOT, 

WHOLESALE  AND  RETAIL  DEALER  IN 

ELECTROLIERS, 

COMBINATION 

GAJS  AHD  ILlECTRIC 

FIXTURES. 

ELECTRIC  AND  GAS  GLOBES, 

SHADES,  Etc.,  Etc., 

171  E.  ADAMS  STREET, 

CHICAGO. 

——BRANCH   STORE 

2134  Michigan  Avenue. 


EDISON  LAMPS  REDUCED  TO  44  GTS. 

16  CANDLE  POWER  LAMPS. 

Lots  of  25  to  150 44  cents  each. 

Lots  of  150  to  500 42  cents  each. 

Lota  of  500 40  cents  each. 

Other  sizes  In  piopoitlon.     All  sizes  in  stock,  with  bases 

to  fit  any  make  of  lamps  or  sockets. 

Full  Line  OKONITE  WIRES  in  Stock.    Safest  and  best  wire  made. 


Full  Line  of  Edison  Sachets  and  Appliances, 


STANDARD  ELECTRICAL  WORKS 


CINCINNATI, 
OHIO. 


J.    M.    LENNON, 

ConsiltiiElectricaklficliaDical 

22  Loan  &  Trust  Building, 
MINNEAPOLIS,     -    -     MINN. 

Telegraphic  and  Cable  Addrees :  \  "^'-SneTpolis. 


ROSE  POLYTECHNIC  INSTITUTE. 


i:iM{K    irMlh.    INDIA 


Do  yon  know  where  the  majority  of  the  proflta 
of  Alternating  Plants  go  tnV  No!  Why,  into 
yonrTransfTmerB,  of  coureel  Now,  if  yoii  would 
nse  the  BedePhng  Tranfiformere  yoa  would  lind 
that  your  profita  were  doubled  In  no  time.  They 
are  of  the  highest  efllclency  and  of  the  lowest 

firlce.  What  more  can  jou  possibly  wanty  Made 
n  si/.eB  from  GO  to  2.^,000  wat'8  capacity,  and  from 
$1G  to  S'lO  in  price.  Another  cniiee  ot  loea  ie 
your  low  effli^iency  liimpB.  Write  me  for  ataHs- 
tlce  and  pricea  upon  the  beat  lampa  in  ihe  world 
for  all  purpoees  and  at  all  prices. 


ot     KM,I\KK|{1>(;. 


TRIPOD  BOILER 


Safety, 
Economy, 
Low  First  Cost 


Three 
Points    of 
Superiority 
Guaranteed: 


Eepeated  tests  prove  that  it  is 
absolutely  Non-ifixpiosive  aitd. 
the  most  Durable  ever  made. 

Strong  testlraoniale  from  hun- 
dreds of  users,  in  all  parts  of  tbe 
country. 

Sizes  10  to  1:000  H.  P. 


For  full  information  address, 

IHAZELTONTRIPOD  BOILER  CO. 

809  Mopon  Block.,  OHICAQO,  ILL. 


KARTAVERT 

THE  BEST  SUBSTITUTE  FOR  HARD  RUBBER. 

A  HARD  AND  FLEXIBLE   FIBER. 

IN  SHEETS,   RODS  and  TUBING.     FOR  ALL  ELECTRICAL  PURPOSES  WHERE 
PERFECT  INSULATION  IS  DESIRED.     PATENT  INSULATING  CLEATS. 

The^  Kartavert  «  Manufacturing  «  Do..> 

^^IXjilVtI3Xr<3k-T03Xr,    X3JEiXj. 


Stilwell's  Patent  Live  Steam-Feed  Water  Purifier. 


a.,,:,     -iUp— ^ 


Removes  all  Impurities. 

Entirely   prevents   SCALE    in   Steam 
Boilers.    Catalogue  on  application. 

SmWELL&BIERGEMFG.CO., 

DAYTON,  OHIO. 


EIVIPIRE  CHINA  WORKS, 

144  to  156  GreeiSt.,  Green  Point,  BrooHyn,  E.  D.,  N.  Y. 
HARD  PORCELAIN   ELECTRICAL  SUPPLIES, 

INCLUDING 

f^witcb  BaseB.  Cnt-Oat  Boxen,  Cleats,  Circuit  Breakers, 
Baslunes,  Kaobs  and  other  Insulators. 

The  Ijody  of  our  goods  is  made  non-conductive.  Our  ware  is  the  moat 
dense  and  is  consequently  (h°i  most  non-absorbent  that  can  be  produced, 
being  the  TRUB  HARD  POaCELAIN. 


FOR  TSK 


Western  Electrician 


$1.00. 


IF  YOU  HAVE  A  BATTERY. 

Gravity  or  Leclanche,  use  the  Delany  Battery 
Strip.  It  prevents  salts  from  creepine,  keeps 
batteries  and  shelves  clean,  preven's  local  action, 
and  proloDEB  life  of  battpry.  WARBANTBD. 
Pe  idoz.,  Gravity,  60c;  Leclanche,  50c. 

PATRICK  B.  DELANY, 

South  Orange,  N.  J. 


PURE  ALUMINUM 

At  90c  per  Pound. 


Llmiteil 


COWLES  SYNDICATE  CO.. 

MILTOM,  near  Stoke  on  Trent,  ENGLAND, 

Offer  Aluminum  in  ingots  whlcli  is  guar- 
anteed to  be  tqual  in  puiily  to  any  on  the 
marliet,  fnr  flOe  per  pound,  1.  o.  b.  New 
York,  N.  Y. 

Correspoiidf  nee  Solicited. 


Experimental  Work, 


In  Anything  Electrical. 

FREEMAN,  COLEMAN  &  CO., 

53  and  55  S.  Jefferson  St.,  Cfiicago. 


Bare  and  Insulated  Wires. 

(COPFEB.  IKON  AND  STKEL). 

Supplies  of  Every  Description 

FOR  ELECTRIC  LIGHT,  POWER,  RAILWAY, 
TELEGRAPH  AND  TELEPHONE  USE. 

Quotalions  Cheerfully  Furnished  and  Correspondence  Solicitpd. 

The  Empire   City  Electric    Company, 

15  &  17  Dey  Street,  NEW  YORK.  


FRANKLIN  S.  CARTER, 
CHAS.  M.  WILKINS. 
E.  WARD  WILKINS. 


T1UDIN8  AS 


PARTRICK  8l  CARTER  CO.. 


MANUFACTURERS  OF  ALL  KINDS  OF 


Send  your  business  card  and  get  our  Catalogue  and  Trade 

Discount  Sheet^  then  you  will  see  what  we  makCj 

and  how  low  we  sell  our  goods. 

125  SOUTH  SECOND  STREET,        .         .        PHILADELPHIA,  PA. 
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VICTOR  TURBINE  WATER  WHEEL 

The  attention  of  ELECTRIC  COMPANIES  is  called  to  this  CKL.E- 
BICATEO  "WAXER  WIIKEL,  as  particularly  adapted  to  their  use, 
on  account  of  its  re]pia.rlca,bly  stea.^y  motion,  hicrli  Speed 
anci  ereat  Efficiency,  and  lare::e  Capacity,  for  its  diameter, 
being  double  the  Po'wer  of  most  wheels  of  same  diameter.  It  is  used  by  a 
number  of  the  leading  electric  companies  with  great  satisfaction.  In  the  econom-^ 
ical  use  of  water  it  is  without  an  an  equal,  producing  the  highest  per  cent,  oi  use- 
ful effect  g;uai'anteed. 

t^MO  FOB  CATALOGUE  AXD  PARTICULARS. 

Our  Horizontal  "Victor"  is  highly  recommended,  as  no  geai-  are  required, 
and  it  can  be  belted  directly  to  dynamo. 

The  accompanying  engraving  represents  a  pair  of  12-inch  VHCTOE 
XURBH\ES  arranged  on  a  horizontal  shaft  with  Cast-iron  Flume,  Draft 
Tubes,  End  Bearings  for  Shaft,  and  Driving  Pulleys  complete,  all  mounted  upon 
a  substantial  cast-iron  bed  plate.  The  entire  arrangement  is  very  complete  and 
strictly  first-class  in  every  particular.  We  are  now  prepared  to  furnish  Victor 
Turbines,  either  single  or  in  pairs  on  horizontal  shafts,  and  where  the  situation 
admits  of  their  use.  we  recommend  them. 

STILWELL  &  BIERCE  MFG.  CO.,  •  DAYTON,  OHIO. 


GLOBE£W5i4q 


MAKERS  OF  HICH-CRADE 

FOR    ELECTRIC  LIGHTING. 


ALUMINUM 

IN  ALLOYS  75c.  PER  POUND. 

Alaminam  in  alloya  equal  In  parity  to  any  on 
the  marbet  75c.  per  ponnd  for  the  contained 
Alamlnnm. . 

Cowles  Pare  Alnminnm  In  lagote  is  offered  as 
low  as  that  of  any  American  concern,  qQality 
gnarante  d.  The  statement  made  hy  The  Fitts- 
bnrgh  Redaction  Company  that  costomers  baling 
Alnmlnam  of  as  at  lee"  than  $1.50  per  pound  are 
Itahle  therefor  le  as  silly  as  it  is  maiicinns. 
Alaminam  is  not  a  patented  article,  and  therefore 
can  be  freely  dealt  in  by  all. 

THE  COWLES 

Eleotric  Smelting  &  Aluminiun  Co., 

LOCKPOBT,  N.  T. 


HARRISON  CONVEYOR 

FOR  HANDLING 

Grain,  Coal,  Tan  Bark,  Seeds,  Etc. 

Will  convey  all  kinds  of  jrrain  without  mixing. 
Will  carry  two  differeni  kinde  of  material  In  op* 
posite  directions  ai  the  8uuie  time. 
Will  convey  One-Hundred  and  Fifty  Tons  of  Coal 

Fer  hour.  Made  ofWroiiiJhtlron  and  Steel,  Send  for 
llus.  Catalog.  BORDKN  <$£  SEI>I^ECK.  CO., 
4S  and  &0  I^abe  St..  Chicago,  111. 


Xonmabe  a  mistake  If  you  don't  bay  Electrical 

Sapplies  from  F.  &  F.,  Cleveland,  Ohio. 

Send  foi 

the  latest 

*'Ijlet  of  Rargalns 

for  Bell  Hangers'' 

and  "rocb  bottom  prices"  on 

Sledical  Batteries. 

We  andereell  all. 

Address 

Pletcher  &  Fletcher  Blectric  Co.,  Cleveland,  O. 

Mention  this  paper  If  yon  want  bottom  prices. 


Wm.  S.  Tdbkke,  Pres. 


Geo.  a.  bell,  v.  peks. 


J.  liESTEE  \VooDBRiD<3E,  Sec.  and  Treas. 


WOODBRIDGE  &  TURNER  ENGINEERING  CO., 


Consulting  and  Constructing 


ELECTRICAL  AND  MECHANICAL  ENGINEERS. 

Complete  Equipment  of  Electric  Railways.  Steam  and  Flectric  Plants. 

47  Times  Building.  Telephone  Call,  lOOS  Cortlandt.        NEW   YORK. 


Onel5-liglit  50  volt 
One25-light  60  volt 
One  so-light  50  volt 
One75-light  110  volt 
One  100-light  110  volt 
One  150-light  110  volt 
Including  Lamps  and 


Dynamo 
Dynamo 
Dynamo 
Dynamo 
Dynamo 
Dynamo 
Holders. 


I.  W.  COLBURN  &  CO.. 

FITCHBURC,  MASS. 


J.  C.  TEMPLE. 

(Formerly  of  STOUT,  MILLS  &  TBMPLB), 
DAYTON,  OHIO. 

HytolicaniMGclianicalEDpeer 

Improv*>ment  of  Water  Powers,  Arrancement  | 
of  Fewer  Planta,  Shafting,  etc,  for  Electric  Power  , 
and  Light.    CONSTRUCTION  SUPEftlNUNDiD. 


^  <i 


WE    ARE    FITTED   WITH 


^Sf        RELIABLE  Machinery  and  Tools, 


.^ 


•*NXV  ""flEmploy  RELIABLE  Workmen. 

^1^^/01.11  Kinds  of  Eleotrioal  Apparatus  to  Order. 

CHICAGO  ELECTRIC  IKIF6.  CO. 


HENRY  HUTTON, 

CoDBQlling  and  Cootrictiog  Eitctrical  EDgiaeer. 

COMPLETE  ELECTRIC  LIGHT 

AND  POWER  P1.A1VT8. 

MINING   AND   SPECIAL   MACHINERY. 
MANUPACTITRERS'  AGENT. 


Sunbeam  sunletS 


Shall  the  first  cost  of  a  Lamp 
or  the  Current   Consumed  be 


the  chief  consideration? 


The  Sanbeam  Incandescent  Lamp  Co., 

805  Chamber  of  Commerce  BIdg..  Chicago. 
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ALEXANDER,  BARNEY  &CHAPIN 


TELEPHONE  BUILDING,  20  Cortlandt  St.,  NEW  YORK. 


VOLTMETERS. 


\  ABC.  1 


AMMETERS. 


ELECTRICAL  SUPPLIES 


ARC  AND 

INCANDESCENT 

LAMPS. 


ELECTRIC 
RAILWAY 

For  All  Systems.     S  U  P  P  L I ES 


SEND  FOR  CATALOGUE. 


ELECTRIC    MERCHANDISE    CO., 

11  AD  AMIS  STREET,  CHI€AC}0. 

"W.  R.  MASON,  General  Manager. 


Dynamo  Regulators  and  Rheostats 

Of  all  descriptions  in  slock  and  manufactured  to  order  for  any  special  work. 

MOTOR    SWITCHES, 

Both  Hand  and  Automatic,  of  Superior  Design 
and  Construction. 

Entire  attention  devoted  to  the  manufacture  and  wiring  of  Blieostats. 

AUTOMATIGlWiTGH  COMPANY, 

SOLE  MANDFACTURER8  OF  THB 

Whittingham    Automatic    Switch, 

No.  8  Keyset  Building, 

BALTIMORE,    MARYLAND. 

SEND  FOR  CATALOGUE  AND  PRICE  LIST. 


THE  ELEKTRON  MFG.  CO., 

79  and  81  Washington  Street,  Brooklyn,  N.  Y. 


-MAHrUFACTrKERS    OF- 


Perret  Electric  Motor$iD}R[iino$ 

LAMINATED  FIELD  MAGNETS,  HIGH  EFFICIENCY, 

LOW  SPEED,  FULL  POWER. 

Motors  of  any  size  for  any  purpose.  Factories  equipped  throughout  with  Electric  Powen 

Isolated   Plants  for  Incandescent  Electric  Lighting. 


SHlX.IjIlSrGl-   J^3-E3<rTS: 

CHICAGO,  ILL.,  The  Electrical  Engineering  Co.,  320  Dearborn  St.  WASHINGTON,  D.  C,  J.  U.  Burkett  &  Co.,  1409  N.  Y.  Ave. 

BALTIMORE,  MD..  Huntington,  How  &  Pitcher,  306  West  Fayette  St.  ST.  PAUL,  MINN.,  F.  J.  Renz,  327  Minnesota  St. 

PerretgQH.F.  Motor,  Speed  550.  Welghtl.aooiba.       PHILADELPHIA,  PA.,  Pennsylvania  Machine  Co.,   29  N.  7th  St.  NEW  ORLEANS,  LA.,  George  Baquie,  140  Gravier  St. 

BAIIM  ELECTRIC  MFG.  CO., 

FOREE  BAIN,  President  and  Engineer, 
47  and  49  S.  Jefferson  Street,  CHICAGO. 

DYNAMOS    AND    MOTORS 

1-12  to  500  Horse  Power. 


Highest  Class  in  Efficiency,  Mechanical  Design,  and  General  Utility. 

Experts  in  applying  Electricity  to  New  Uses. 


HKMD  FOB  eATAIiOOUB. 
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IT7ZX<X3XIZIB     OS* 


ELECTRIC    POWER    MACHINERY, 


And  Manufacturers  of 


General  Electrical  Supplies 


This  is  the  only  motor  geared  to 
both  axles.  It  is  designed  and  built 
for  efficient  and  economical  working. 
Its  practical  operation  of  street  rail- 
ways so  far  sustains  this  claim. 


DETROIT.  MICH. 


AND  STILL  THEY  COME. 


Among  our  late  sales  are 


38  "WARD"  ARC  LAMPS 

TO  THE  CENTRAL  R.  R.  OF  NEW  JERSEY. 


185  "WARD"  ARC  LAMPS 

TO  THE  H.  B.  CLAFLIN  COMPANY  OF  NEW  YORK. 


SATISFACTION  GUARANTEED. 

la  Corresponding  please  state  Voltage  and  System.     Immediate  Shipment  Guaranteed. 
Increased  orders  from  all  Central  Stations  using  the  lamp. 

THE  ELECTRIC  CONSTRUCTION  AND  SUPPLY  CO. 


Established  1881. 


18  Cortlandt  Street,  NEW  YORK  CITY. 
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C.  &  C.  ELECTRIC  MOTORS  ANO  DYNAMOS. 


Electric  motors  in  all  standard  sizes 
for  operating  elevators,  pumps,  print- 
ing presses  and  machinery  for  gen- 
eral manufacturing  purposes. 


Electrical  Mining  Machinery  of  all 
kinds.  Hoists,  Tram  Cars,  etc. 

Electric  Blowers  for  ship   ventila- 
tion.   Fan  outfits. 


Electric  plants  f  jr  pumping  church 
organs. 

Over  10,000  motors  in  actual  oper- 
ation. 


THE  C.  &  G.  ELECTRIC  MOTOR  CO. 


Dynamos  in  all  sizes  of  same  de- 
sign and  dimensions  as  the  standard 
motors. 

Equipment  of  mines,  factories,  ma- 
chine shops,  ofiQ.ce  buildings  with  com- 
plete electrical  plants  for  lighting  and 
power. 

New  England  Office,  63  Oliver  St.,    -    BOSTON. 
Philadelphia  Office,  38  S.  FOURTH  ST. 

Chicago  OfHce,        -        ■        PHENIX  BLDG. 
San  Francisco  Office;       •       35  MARKET  ST. 


402-404  GREENWICH  ST., 


S'OSS     SMJLjS. 


DYNAMO. 

Almost  new.    Will  sell  with  or  without 

lamps.    Price  low. 

Hiram  M.  Howard  &  Co.,  -     Cincinnati.  Ohio. 


I»  C3 


A.Xji  £1. 


New  10  and  25  Light 

Arc  Dynamos  and  Lamps. 


HIGH   TENSION. 


JAS.  McLaughlin,  Mfg.  Electrician, 

50  N.  Clinton  St..  Cliicaeo. 


^^Electrk  Light  GLOBEjr-^- 

,      the-LarGEST-LiME-of 

\M0VELaAfiTiSTIC,PATTEHNS&[FFEGTS| 
^^  729  BROADWAY  NY  J 

■  SEND  FOR  CATALOGUE 


This  cut  IllQBtratea  the  working  of  two  belts  in  the  Electrical  EspoBltion  at  St.  Louia,  during  the 
months  of  September  and  October,  1890.  The  two  dynamos  were  rnn  In  the  same  circuit,  and  belted 
from  the  same  eneiup.  Both  belts  were  12  Inches  wide.  The  photograph,  of  which  the  cut  is  an  exact 
reproduction,  was  taken  while  the  enE;ine  was  in  motion.  !Note  the  steadluesa  of  the  Acme  Link  belt, 
wnich  bPII  remains  on  the  pulley,  taking  the  entire  load  deeigned  for  both  dynamos,  and  consequently 
for  both  belts.  The  link  belt  manufactured  by  one  of  our  competitors,  In  the  midst  of  the  work, 
failed  to  do  i's  duty,  elipped  and  jumped  from  the  pulley,  leaving  the  conditions  as  the  cut  iDdicates. 
Under  such  circumstances,  with  oidlnary  belting  upon  the  dynamo  still  at  work,  the  belt  would  break, 
or  jump  the  pulley;  and  many  electrical  engineers  know  well  by  experience  the  reenlts  of  such  an 
accident.  Contrary  to  the  rule,  our  Acme  Link  ^elt  etalo  on  the  pulley,  tsklng  all  the  loadldesigned 
for  both  belts,  and  carrying  the  business  right  along  without  diflScnlty,  trantmitting  KiO  H.  P. 

Th.  ACME  is  made  py^gg  BELTING  COMPANY,  Factory,  CONCORD,  N.  H. 


only  by  the 
Brancbes: 


)  16  Dey  Street,  NEW  TORE. 
j  17  Federal  Street,  BOSTON. 


165  Lake  Street,  CHICAGO. 

409  Market  Street,  SAN  FRANCISCO. 


The  New  American  Turbine  Water  Wheel. 


PARTIOTJIAELT  ADAPTED  TO  DBIYING 

ELECTRIC  LIGHT  AND  POWER  STATIONS, 

On  account  of  its  high  efladency  at  all  stages  of  gate,  steadiness  of  motion  and 
easy  working  gate,  the  construction  of  which  makes  It  the  most  sensi- 
tive to  the  action  of  a  governor  of  any  wheel  on  the  market. 


SEND  FOR  CATALOGUE 


Illustrating  various  styies  of  setting 
on  both  vertical  and  liorlzontti  shaft. 


THE  DAYTON  GLOBE  IRON  WORKS  CO., 

DAYTON,  O. 


SUCCESSORS  TO 


JOHN  STEPHENSON  CO., 


LIiytlTElD, 


NSTV  YORK. 


STREET    CARS 


-FOR- 


ELECTRIC  MOTORS. 


CARS   ADAPTED   TO    ALL    SYSTEMS. 
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THE  EVANS  FRICTION  CONE  CO., 

35  '\7\r.^.ar£]x«.  sa?xi.:E3Bia?,  ^ostpozo',  ac.a.ss. 


The  Bridgeport  Electric  Light  Co.,  Bridgeport,  Conn.,  have  thoroughly  tested 
and  have  adopted  the  Evans  System  of  Driving  Dynamos. 

Thousands  of  H.  P.  in  use.     For  full  particulars  send  for  Catalogue  B,     Hundreds  of  sets  of  Speed  Coses  in  use, 
driving  all  classes  of  machinery  where  a  variable  speed  is  required.     For  further  information  send  for  Catalogue  T. 

CHICAGO    I1TST7LATED    WIRE    COMFAXTT, 

jSkX.A.T^TJX'.A.c'rxju.mt.ia  ox* 

WEATHERPROOF   WIRES, 

OFFICE  AND  ANNUNCIATOR  WIRES, 

MAGNET  WIRES, 

INCANDESCENT  LAMP  CORDS, 

ETC.,    ETC.,    ETC. 

Our  facilities  are  such  that  we  are  prepared  to  fill  orders  of  any  size. 


HIGH  GRADE  INSULATED  WIRES 


OF    A.LTL.     r>ESCKlPTIOP«JS. 


WEITE  FOE  QUOTATIONS 
AND   SAMPLES. 


CHICAGO  INSULHTED  WIRE  CO..  48-52  N.  Clinion  St.,  CHICAGO.  ILL. 


TURDINE  WATER  WHEELS 


MANUFACTURED  BY 


P 


:C3Xrl^C3ZltCtl 


■\7"©rtlca.l. 


RODNEY  HUNT  MACHINE  COMPANY. 

SPECULTIES  FOR  ELECTRIC  LIGHT  AKD  POWiR. 
Donbl<^  the  power  of  most  wheela,    Hiph  speed.    Beltinc:  directly  to 
dynamo.     Kfflclenct ,  .'JD-'jU.     Holyok<»  Testing  Flume.     Kasv  tvorkiofi:  $:ate. 
■cvt-n    Hpeeil      E:icellpnt  workmant^hlp,  preat  darabllliy      Slndorate  prieea 

and  eatlefHCtloD  in  every  re^p'^ct  fjiiamntped.  li^^iW  wheela  so'd  io  Now  Kngland.  One 
parly  has  87  of  the^e  whertlBinusR;  anf^ther  (i.sill)  h.p.;  another  7, OlO  h  p.,  etc.,  etc. 
Large  number  of  wheels  finniehed  for  Electric  LiyhlinE;  All  glvlog  perfect  aatisfact- 
ioD.    Write  for  catalogne  and  eBtlmateson  propoeed  plants. 


Boston  Office,  70  Kilby  St.   Main  Office  and  Works,  ORANGE,  MASS.,  U.  S.  A. 


ELECTRICAL 
BOOKS. 

Send  For  Complete  Catalogae. 

Electrician  Publishing 
Company, 

6  Lakeside  Building,    -    CHICAGO. 


BAXTER 

MllWir  MOTOIS 

SLOW  SPEED. 

NO  INTERMEDIATE  GEARING. 
Gears  Run  in  Oil. 


P 


EXAMINE  INTO  THE  MERITS  OF  THESE  MOTORS 

IF  A  REDUCTION  IN  REPAIRS  IS 

WORTHY  OF  CONSIDERATION. 


COMPLETE  r;::  eqdipments. 


SLOW 
SPEED 


STATIONARY  MOTORS 


For  ARC  and 
Incandcscont  Circuits. 


♦ 


,v<i>»'*>,.0"  BALTIMORE,  MD. 


THE  SCHUYLER 


-STTSTEOyi:    OIF- 


ARC  LIGHTING 


CONTAINS  THE  FOLLOWING  IMPORTANT  FEATURES; 


Instantaneous  and  Automatic  Regulation. 

Self-Lubricating  Boxes. 

Ventilated  Armature,  proof  against  a  burn-out. 

A  Pure  White  Steady  Light. 

H  SCHUYLER  ELECTRIC  CO., 

MIDDLETOWN,  CONN. 
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SOUTHERN  ELECTRICAL  SUPPLY  CO., 

823  Locust  St.,  ST.  LOUIS,  MO., 
Okonite   Wires   AGENTS   FOR  THE   CELEBRATED    PACKARD    LAMP. 


TRADE  MARK. 


Cables. 


We  also   have  a  full   stock  of  Sockets  made  to  fit  any   Lamp. 


STEAM  PLANTS 


II«STAi.IiJKD  Bf 


ITir.  B.  PXSARSOIff  i£  CO., 

SECHAXICAIy  KXCilKEERS  AKD  CONTRACTORS. 

403  HOME  INSURANCE  BUILDIWC,  -  CHICAGO. 


THE 


WOODBURYINGINE 


SELF-CONTAINED,  AUTOMATIC 

HIGH  SPEED  STEAM  ENGINE 

for   Electric    Lighting   and 

Street  Railway  Service,' 

With  BOILER   PLANT  Complete. 
Catalosiaessent  ol^  application. 

STEARNS  MftNFG.  CO.  ERIE,  PA. 


^DRY  STEAMS 

THE  POND  SEPARATOR, 

The  Pond  Separator  Is  guaranteed  to  relieve  the 
steam  of  all  entrained  water,  and  return  this  water 
to  the  boiler,  thus  eilecting  a  large  saving  in  fuel. 


Send  ta  Nearest  Office  for  Circular. 


POND  EIVGINEEBIIVO  COMPASTY, 


ST.  LOU;S. 
OMAHA. 


CHICAGO. 

DALLAS. 


KANSAS  CITY. 
SEATTLE. 


W.  N.  HoBiET,  Prea't 


L.  O.  Maddux,  Vice-PreB'tand  Treaa. 
J.  C.  HoBABT,  Sec'y. 


J.  H.  EicKERSHOFi",  Snp*t. 


THE  TRIUMPH 

Economy,  Simplicity,  Durability,  Silence. 

_   18  TO  300  HORSE-POWER. 
Bill  COMPOUND  AND  VALYELESS. 

a"!v    -w  Most  perfect  regulation  ever  obtained. 

NO  SMALL  PARTS  REQUIRING  REPAIRS. 

».        NO  ECCENTRICS.     NO  STUFFING  BOXES. 

^  NO  PISTON  RODS. 

'^^  INTERNAL  FRICTION  A  miNIMUM. 

f'^   ALL  PARTS  INTERCHANGEABLE. 


SIOUX  CITY  ENGINE  WORKS. 


Giddinfjjj    Aiitomj  «c 


Builders  of  Hlsh  Grade 

ADTOH&TIC  ENGINES 

from  30  to  500  H.  P. 

OF  BOTH  THE 

Corliss  asd  Biddings' Types, 

Boilers  and  complete  Sleam 
P  ants  erected.    Send  for  cir- 
culars and  estimates. 

Largest  E^nelue  Works  west  of  the 

Mississippi  lliver  at 

SIOUX  CITY,  IOWA. 

S.  K.GREGG, 

"Manager  Chicago  Ollice, 
4»  9i.  Canal  SU 

C.S.LEWIS.  Agent, 

70S  Market  St.,   St.  Louie,  Mo 


The  engine  Is  perfectly  balanced  and  self  contained;  all 
wearing  fiurfaree  are  exceptionally  large,  making  it  the 
most  perfect  high  speed  engine  built. 


SOLE 
BUILDERS, 


THE  TRIUMPH  COMPOUND  ENGINE  CO., 

21  I,  213,  215  and  217  W.  2nd  St.,  CINCINNATI,  O. 

FRASeR  &  CHALMERS.  Agents.  Salt  Lake  City,  Utah;  Helena,  Mont. 


THE    DIFFEREIVCE! 

The  po-wer  of  any  Engine  is  regulated,  lat.  By  the  Steam  Pressure.  2d.  By 
the  Cylinder  Area.    3d.  By  the  Speed ! 

Owing  to  the  SINGLE-ACTING-  principle  of  "Westinghouse  Engines,  the 
standard  speed  of  small  ones  is  500  and  of  large  ones  250  revolutions  per  m.in- 
ute ;  while  the  speed  of  other  Engines  is  limited  to  about  200  in  small  and  70 
to  100  revolutions  in  large  ones  where  durability  is  duly  considered  • 

The  ordinary  Steam  Engine  requires  constant  attention,  largely  from  two 
causes :  Ist.  Because  its  design  (not  admitting  of  self-lubrication)  must  have  all 
parts  lubricated  by  hand  many  times  daily;  2d.  Because  the  DOUBLE-ACTING 
principle  MUST  loosen  the  parts.  This  is  only  a  question  of  time.  If  the 
Engine  be  well  built,  more  time ;  if  carelessly  built,  less  time ;  the  result,  how- 
ever, is  inevitable.  It  is  a  question  of  principle  and  not  of  workmanship. 
Imagine  the  shock  produced  by  reversing  the  full  power  at  every  stroke.  Just 
think  how  this  shock  is  aggravated  when  the  Engine  is  speeded  up  !  The  blow 
is  equal  to  that  of  a  steam,  hammer,  and  MUST  loosen  the  parts. 

The  low  initial  cpeed  of  the  ordin.vry  Engine  necessitates  "  speeding-up,"  as 
it  is  called,  in  driving  aU  machinery  that  runs  even  at  ordinary  speeds.  This 
"speeding-up"  procoss  involves  an  outlay  for  shafting,  hangers,  pulleys,  belt- 
ing, etc.,  often  equal  to  the  cost  ot  the  Engine  itself!  It  costs  at  least  $5.00  per 
year  to  lubricate  each  additional  bearing.  It  costs  the  fuel  necessary  to  drive 
all  this  useless,  expensive  and  non-productive  machinery,  bought  and  run  for 
the  sole  purpose  of  obtaining  requisite  speeds. 

WESTINGHOUSE  ENGINES  have  been  designed  by  intelligent  and  ex- 
perinced  Steam  Engineers,  expressly  to  meet  and  correct  these  manifest  evils  I 
6000  in  usel 
Illustrated  printed  matter  furnished  on  application. 


THE  WESTIHGHOUSE  MACHINE  COMPANY. 

e    PITTSBURGH.  PENNA.U.S.of  A.  G 


BALL 

AUTOMATIC 

CUT-OFF 

ENGINE 


COMPANY  ER I  Ey  PA. 

Standard. 


Cross  CompouDd. 
Triple  Expansion. 
Tandem  Cofflpound 

ENGINES  for  Electric  Railway  and  Electric  Lichtinc. 

The  only  GOVERNOR  giving  ABSOLUTELY  the  Same  Speed  under  all  CHANGES  OF  LOAD  or  BOILER  PRESSURE. 

SniTTKTC    ACVKFTS.     E.T.COPELAND  &  CO,  loe  Liberty  si..  NEWYORK;    i.W.  PARKER.  38  So.   Fourth  SI..  Philadelphia.  Pn  :  COOLEY  «  VATER,  224  Washlnnton  Ave., 
QUliliinU  aUrliniO.  Minneapolis,  Minn.;  W.  B.  PEARSON,  Room  403  Home  Insurance  BIdg.,  Chicago,  III.;  DRAVO  &  BLACK,  804  Lewis  Block,  PITTSBURG,  PA. 
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THE  BUTLER  HARD  RUBBER  CO., 


-  PeSSKtSS  SUPERIOR  ADTANTAeBS  IN  THE  HIASTCPACTrRE  OF 


Especially  in  articles  adapted  to  electrical  iiDlu.-tries,  having  obtained  the  solSright  to  manufacture  HARD 
RUBBEk  under  the  valuable  Patents  granted  to  WILLIAM  KIEL, 

All  operations  of  sawing,  cutting,  tvmitig  and  polishing  our  new  standards  of 


SHEET,  ROD  AND  TUBING 


Can  be  performed  Tvith  a  larg'e  reduction  in  the  -wear  and  tear  of  tools,  and  considerable  saving^  of  labor. 

Our  new  standards  are  of  a  richer  black  throughout,  not  subject  10  change  in  color,  are  tougher  and 
more  flexible, do  not  become  brittle  w^ith  age,  and  have  been  tested  and  approved  by  the  leading  electrical  companies  of  the  United  atates.  In  addition  to  these  ad- 
vantages, we  also  offer  advantages  in  prices. 

KIEL'S  PATENT  HARD  RUBBER  CELLS  FOR  STORAGE  AND  PRIMARY  BATTERIES 

eStill   remain  tbe  most  satisfactory   and.    cheapest   In   the  market,  nneqnaled    for    strength,  durability,  insnlation  anc>    resistance    to   acids. 

HARD  RUBBER  GOODS  OF  EVERY  DESCRIPTION  MANUFAGTURED. 

Correspondence  solicited  from  all  manufacturers  and  dealers  in  electrical  machinery  and  supplies. 

FOR  ISAIiB  BX  THE  CENTRAliKl^ECTKIC  CO.,  CH1CA60. 

DISQUE  LE  CLANCHE  BATTERY. 


CENTRAL  UNION  TELEPHONE  COMPANY. 
General  Offices,  Telephone  Building,  203  Washington  Street, 

CracAoo,  April  25, 1891. 
WESTERN  ELECTRIC  CO.,  Chicago. 

Deak  Sirs;— For  a.  numi)er  of  years  past  this  Company  has  used  quite  generally 
the  LeClanche  porous  cups  manufactured  by  you,  and  they  have  given  us  entire 
satisfaction,  and  it  Is  our  intention  to  continue  their  use,  si  long  as  conditions  remain 
as  at  present. 

We  have  not,  thus  far,  found  it  necessary  to  take  advantage  of  Ihe  guarantee 
furnished  by  you,  as  to  the  life  of  these  porous  cops,  as  they  have  outlived  the  time 
specified  in  the  agreement.  Yours  respectfully, 

(Signed)  F.  G.  BEACH,  Gen'l  Supt. 


CHICAGO  TELEPHONE  COMPANY', 

Tel'-phone  Building,  203  Washington  St., 

Chicago,  III.,  April  8, 1891. 
WESTERN  ELECTRIC  CO.,  Chicago. 

Gentlemen: — Regarding  your  Inquiry  of  yesterday  relative  to  Porous  Cups, 
we  have  been  using    ihe  Western  Electric  Company's  DIsque  LeClanche  Porous 
Cup  for  a  number  of  years  and  have  experienced  a  very  satisfectory  fervice  from  the 
same,  so  much  so,  in  fact,  that  we  are  purchasing  this  cup  in  large  quantities. 
Y'ours  truly, 

"(S'gncd)  J.  J.  NATE, 

Purchas'ng  Agent. 


PRICES  ON 

APPLICATION. 


WESTERN  ELECTRIC  COMPANY, 


CHICAGO  AND 
NEW  YORK. 


w 


-.f^^c 


'SSL 


J 


CABLES  OF  ALL  K 

UNDERGROUND  CONDUCTORS. 

LEAD  COVERED  TELEPHONE  CABLES. 

WEATHERPROOF  AND  UNDERWRITERS'  LINE  WIRE. 

COPPER  AND  BRONZE  TROLLEY  WIRE. 

MAGNET  WIRE. 


MANUFACTURED  BY- 


JOHN  A.  ROEBLING'S  SONS  CO., 

Warelionse,  171  and  173  Lake  St.,  Chicago,  111. 
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A  MARYELOjJSlNNOVATIOH 

THE  THOMSON-HOUSTON  ELECTRIC  COMPANY 

Has  Revolutionized  the  Electrical  Equipment  of  Street  Railways. 


The    Intermediate    Shaft,   Pinion    and 
Gear  have  been  discarded. 


The  Armature  Pinion  and  Axle  Gear 
are  now  enclosed  in  a  dust-proof 
case  filled  with  oil. 


Reducing  to  a  minimum  the  cost  for 
repairs  and  absolutely  eliminating 
the  objectionable  noises  incident  to 
all  other  systems. 


The  Armature  speed  has  been  reduced 
from  1200  to  500  revolutions  per 
minute. 


The  Railway  Motor,  as  now  construct- 
ed, comprises  less  than  a  dozen 
parts. 


The  construction  of  the  Armature 
avoids  the  possibility  of  a  burn-out, 
except  by  malicious  carelessness, 
and  when  daraaged,  can  be  readily 
repaired  by  a  novice. 


Don't  make  a  mistake  by  contracting 
for  Railway  Equipment  before  see- 
ing or  understanding  this  marvel- 
ous machine. 


Prices  for  Repairs,  Parts  and  Supplies 
materially  reduced. 


Information,  Prices  and  Literature  fur- 
nished on  application. 


ftisi-HDisti  ictric  Co. 


CHICAGO  OFFICE: 

148  Michigan  Avenue. 


BOSTON    OFFICE: 

620  Atlantic  Avenue. 
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THIE 


KNAPP  ELECTRICAL  WORKS 


The  Safety  Insulated  Wire  &  Cable  Co. 

We  wish  to  call  the  attention  of  our  customers  and  the 
trade  in  general  to  the  fact  that  we  are  now  the  General  West- 
ern Agents  for  the  Safety  Insulated  Wire  &  Cable  Co.  of  New 
York.  After  several  years'  experience  with  rubber  covered 
Wires,  Cables^  etc.,  we  are  satisfied  that  the  Safety  Seamless 
Rubber  Insulated  Wires  and  Cables  for  Underground,  Aerial, 
Submarine  and  Inside  uses,  are  without  an  equal. 

Our  aim  has  always  been  to  handle  the  best  and  nothing 
but  the  best^  and  until  we  find  something  better  than  the 
Safety,  you  will  find  us  in  position  to  ship  promptly  any 
quantity  or  sizes  of  Seamless  Rubber,  or  lead  covered  Wires 
and  Cables, 


PERKINS  ELECTRIC  LAMP  CO, 

Lamps  to  Fit  any  Socket. 
Any  Candle  Power.     Highest  Efficiency. 

OUR   CATALOGUE    FOR    '91    JUST   OUT. 

54  and  56  FRANKLIN  STREET,  -      CHICAGO. 
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FACTORIES,  ANSONIA,  CONN. 


INCORPORATED  1880. 


After  July  1st, 

102  &  1 04  Michigan  Ave., 

Cor.  Randolph  St. 


Tfi^ 


C/il(A(a9. 


^ACADEMY  OF  INFORMATION. 


SUMMER  TERM  BECINS  RIGHT  NOW, 

Pupils  will  be  admitted  without  regard  to  Creed,  Denom- 
ination or  Section— the  question  of  'isms  rigorously  excluded. 
The  curriculum  will  embrace  the  following: 

Dividends  and  their  Relation  to  Sunbeam  Lamps. 
Rubber  Covered  Wires— Habirshaw. 
Moisture  Proof  Wires— Uses  of. 
Adjustable  Hangers— By  Bradner. 
Ajax,  on  Dry  Batteries. 

Other  Courses  will  be  added  as  seems  proper,  but  Students 
will  be  expected  to  become   especially  proficient  in   the   above. 

For  further  information  and  terms  please  write  for  our 
illustrated  Catalogues.         


Special  Announcement:  Prof.  .Stann  Lee  M'Tor  will  deliver  an  address 
here  next  week — Subject:    "How  to  Raise  the  Wind."     Everybody  invited. 
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DOUBLE  CARBON  LAMPS 

Afford    the    Only    Reliable    and    Efficient    Means    for 

ALL  NIGHT  ELECTRIC  LIGHTING. 

All  0 

ther  devices  are  crude,  expensive,  and  unsatisfactory. 

TIE  tm  mm  comi 

Has  established  its  broad  foundation  patent  for  Double  Carbon  Arc  Lamps, 
No.  219,208,  having  won  four  distinct  infringement  suits  in  the  United 
States  Courts,  two  of  them  on  final  hearing,  the  decisions  being  rendered  by 
Judges  Gresham,  Blodgett,  Brown  and  Ricks. 

The  public  is  warned  against  the  use   of  infringing  lamps  or  any  crude 
substitute  for  the  Brush  invention. 


ARC  LIGHTING  APPARATUS, 

ELECTRIC  MOTORS  AND  GENERATORS, 

ALTERNATING  CURRENT  APPARATUS. 
INCANDESCENT  LIGHTING  MACHINES, 

CARBONS  FOR  ARC  LIGHTING, 
ETC,  ETC,  ETC. 

THE  BRUSH  ELECTRIC  CO., 

>,    CDIHLICD. 
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FORT  WAYHE  ELECTRIC  CO., 


MAKVFACTUREBS    OF    THE 


Slattery  Induction  and  Wood  Arc  System 

THE  MOST  PERFECT  OF  ANY. 

For  references  as  to  the  merits  of  these  systems,  inquire  of  the  local  companies,  the  operators,  or  the  customere  in 
the  large  cities  of  this  country  -where  these  systems  are  now  being  used  almost  exclusively  after  other  systems  have  been 
tried  and  thrown  out — Philadelphia,  New  Orleans,  Cincinnati,  St.  Louis,  Kansas  City,  Louisville,  Detroit,  etc. 

WE    MAKE   ALL   STANDARD   SIZES   OF 

INCANDESCENT  LAMPS  FOR  THE  ALTERNATING  SYSTEM, 

Also  Arc  Lamps  of  Standard  Sizes,  2,000  c.  p.,  1,200  c.  p.  and  800  c.  p. 

andFaetoxy,   FORT  "QCATITE,  IITD. 


Kzi.A.ia-0^  ox^f^xoxiss 


NEW  YORK I  15  Broadway. 

CHICAGO 185  Dearborn  Street. 

PHILADELPHIA.    •  907  Filbert  Street. 

DALLAS,  TEXAS McLeod  Building. 


PITTSBURGH,  PA 533  Wood  Street. 

SAN  FRANCISCO 35  New  Montgomery  Street. 

TORONTO,  CANADA 138  King  Street,  W. 

BUFFALO 228  Pearl  Street. 


The  Consolidated  Electric  Storage  Co., 

THE    jrULIEN 

ELECTRIC  STORAGE  BATTERY. 

ExclnsiYC  licensees  for  the  whole  of  the  United  States  of  the  Storage  Battery  Patents  of  Charles  F.  Brnsh  [lately  owned  by  the 
Brash  Electric  Company],  and  sustained  by  the  Circnit  Court  of  the  United  States. 

Electrical  Accumulator  Company  vs.  Julien  Electric  Company,  38  Federal  Reporter,  117. 
Brush  Electric  Company  vs.  Julien  Electric  Company,  41  Federal  Reporter,  679. 

BAHERIES  ^  LIGHTS  POWER, 

SolcS.  cLt   I»no©s    so   Xjox^t   a,s   to   IDofy-   Ooxxxx^etltlon. 

For  Agencies  and  Licenses  apply  at  the  Company's  Oflace  at 

X20  ::oii.oAx»A7^AY,  ]>arEST;v  Tronic  oit^tt. 

All  other  inquiries,  more  especially  those  in  relation  to  Purchase  of  Batteries,  should  be 

addressed  to  the  Philadelphia  Office  of  the  Company. 

926  Drexel  Building,  PHILADELPHIA,  PA. 


^ 


$3  per  Annum. 


EVERY  SATURDAY. 


10  cents  per  Copy. 


VoL  vin. 
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No.  24 


Ireson's  Self-Adjusting  Leather-Link  Belting. 


Patd.  Nov.    16,  '86. 

Especially  adapted  for 
all  ElectiicpnrpoBes  and 
other  high-apeed  machin- 
ery. 


Send  for  Ireeon'e  lUns- 

trated  Treatise  on  Self- 
Adjnstliig  Leather  Link 
Belting,  farntehed  gra- 
ta itously. 


Manfd  by  CHARLES  L  IRESON,  97  High  St.,  Boston,  Mass. 


HIGH    INSULATION, 
LbV/ W  STATIC  CAPACITY 

And  Resistance,  according  to  Mr. 

J  AtlilUt'S  FORMULA,   makes 
Telephonic  transmission  through  Our  Cable  an  easy 

GAME. 


THE  HOLTZER-CABOT  ELECTRIC  CO., 

MANTJFACTUREBS  OP  AJTD  DEALBRS  IN  ' 

EVERYTHING   ELEOTRIGAL 

SEND  FOB  S36-PAeE  CATAIiOeUE, 

1 11  Arch  Street,  BOSTON,  MASS. 

SPEOIAL  AG£HCIE8-i^^'^^^^  *  HARRIS,  Dallas,  Texas. 

(  Path.  Skilerb  Elbctbicai,  Wokks,  San  Francisco,  Cal. 
A  foil  line  of  onr  manufacture  can  be  found  at  oni  Agencies. 


THE  BEST! 

$30.^ 


COMPAXY, 


Xnttall  Trolley.    Patents  Pending. 


50  Broadway, 


REMOVAI.. 

ENCINEERIWC 

EQUIPMENT  COMPANY 

From  temporary  offices,  78  Cortlandt  St.»  N.  T, 
City,  about  May  let, 

To  the  "CENTRAL  BUILDING," 

143  Liberty  St.,  N.Y.City. 

^^Stock  room  for  the  Underwood  Mfg.  Co. 
belte  coDtictiedal  73  Cortlandt  Street. 


WILLAKI)  L.  CANDEE,   /d  -vr 

H.  DL-IiANT  CHEEVEK,;^"*^^^^^^^^"^"^- 


The 

International 


F.  CAZENOVE  JONES, 

Manager  of  Factories. 


OKONiTE  COMPANY, 


*5>N'^ 


LIMITED. 

13  Park  Row,  New  York. 

INSULATED 

WIRES  AiDCABLES, 

For  Aerial.  Submarine  and  Underground  Use. 

Candee  Aerial  Wires. 
Manson  Protecting  Tape. 
OI<onite  Waterproof  Tape. 

BRAXCHES:    Chicago.    Boston.    Philadplpliia.    Minneapolis,    Cmcinnati, 
KannaM  tity.  Omnlia.  Louisville.  St.  l.oui.s.  San    Franeisco. 


GESDAR    POLBS. 


If  In  want  of  Poles,  save  money  by  get 
ting  my  prices. 

W.  C.  STERLING, 

Monroet    Mich. 


Insulated  Wires  and  Cables. 

Tbe  ackJiowlfd^ed  StAndsrd  for  darable  and  lilsh  In- 
solation. Ets  ni«rlti9  proved  by  a  record  of  over  quarter 
of  a  oentnary.    Adnpced  to  all  electrical  purposes. 

CELEBRATED  KERITE  TAPE  FOR  INSOLATIN&  JOINTS, 


Etectric  Light  and  Power. 

Tel«graph  and  Telephone, 

Railway  and  all  other        , 

Branches  of  Signaling, 


ALL  SIZES  Aerial  Use. 

Lead  Encased  Wires.        Subterranean  Use. 
•.cuu  «./(«,iMi,u  »r.fc«.        Submarine  Use. 

Concealed  Wiring  In  all  Locations. 


GEORGE  B.  PRESGOTT,  Jr.,  Gen.  Agt.,  16  Dey  St.,  New  York. 

■Western  £lectric  Co.,  Chicago,  111.,  Sole  Agents  for  tlie  West. 


ALEXANDER,  BARNEY  $e  CHAPIN, 

20   CORTLANOT   ST.,   NEW   YORK. 

CENERAL  ELECTRICAL  SUPPLIES. 


THE  MOST 

POPULAR  LAMP 

IN  THE  MARKET 

"a.bIc. 


WRITE  US 

FOR 

PRICES 

OF   ALL   GOODS. 


THZ:     ''CHAMPION"     BATTZSRIT. 

Price,  with  Rod  Zinc,  $1. IB  per  Cell,  with  Corrugated  Zinc,  $1.35  per  Cell. 


'itMHIHIIHIimBlW^il^' 


The  E.S.  GREELEY  &  CO. 

5  AND  7  DBY  STRBET,  NEW  YORK. 

Manufacturersi  Importers  and  Dealers  In' 

Electrical  Supplies 

OF  ALL  DESCRIPTION. 

Telegraph,  Telephone,  Electric  liight  and 

Power    Appliances,  Construction 

Tools  and  Line  Material. 


Cuiuplcte  Oil  of  Ctiaiuplou 
Bat  t  err. 


Curhuii  lt<.-it6rvolr  anil  CovL-r 
ut  CliaiJiplou  Iluttory. 


Corrofcatcd  Zinc  of  Clmmploo 
Uutterr. 


standard 
Electrical  Measurement 
apparatus. 
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NOTE  THE  Contrast!! 

INCANDESCENT   LIGHTS 

In  Central  Stations  July  1st,  1890. 


THOMSON-HOUSTON  SYSTEM. 

4,150 

12,800 

1,500 

18.450 


VERMONT, 

TENNESSEE, 

SOUTH  CAROLINA, 


Agireiate  of  All  Otter  SysteiDs. 


2,200 

1,485 
E. 


P 


TOTAL 


9 


3,685 


piyp    TIMES  ^^  i^a,n7  of  the  Thomson-Houston  System  as  of 


ALL   OTHERS    COMBINED. 


The  figures  referring  to   "total  of  all 
aystems,"   taken  from  table  published  in 
August  number  of  "Electrical  Industries," 
for  year  1890,  are  of  undisputed  accuracy. 

Total  of  all 
systems. 

Thomson-Houston  System. 

Number. 

Percentage  to  total  of  all 
systems. 

Vermont,      -     -     -     _ 
Tennessee,  -     -      -     - 
South  Carolina, 

6,350 

14,285 

1,500 

4,150 

1 2,800 

1,500 

65  ,o  per  cent. 
89^  per  cent. 
1 00  per  cent. 

THSMSON-HOUSTON  ELECTRIC  CO., 


620  Atlantic  Avenue,  Boston,  Mass. 

Wall  and  LJoyd  Streets,  Atlanta,  Ga. 

116  Broadway,  New  York  City. 

16  First  Street,  San  Francisco,  Oal. 

831  New  York  Life  Building,  Kansas  City,  Mo. 


148  Michigan  Avenue,  Chicago,  111. 
406  Sibley  Street,  St.  Paul,  Minn. 
216  West  Fourth  Street,  Cincinnati,  O. 
1110  Noble  Street,  Philadelphia,  Pa. 
1333  F  Street,  Washington,  B.  C. 
116  North  3d  Street,  St.  Louis,  Mo. 
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INDEX  AND  CLASSIFICATION  OF  ADVERTISEMENTS. 


ALPHABETICAL   LIST. 

Accumulator  Co.,  The 

Abendroth  &  Root  Mfg.  Co xiii 

Alexander,  Barney  &  Chapln.  I,  xvi 

American  Electrical  Works xlii 

Automatic  Switch  (Jo xiv 

Andrews  &  Co.,  A.  H . .  .xiil 

Baggot,   E xiv 

Bain  Electric  Mfg,  Co xvi 

Ball  Engine    Co xiv 

Baxter  Electric  Motor  Co ■  .xxvi 

Bernstein  Electric  Co x 

Blatz,  L xiii 

Borden  &  Selleck  Co xv 

Bostwick  &  Burgess  Mfg.  Co. . .  xii 

Braun  Illustrating  Co xiv 

Brownlee  &  Co xil 

Brush  Electric  Co xxv 

Buckeye  Electric  Co xx 

Bunnell  &  Co.,  J.  H 

Butler  Hard  Rubber  Co xxi 

C.B.  &Q.  R.  K 

C.  &.  C.  Electric  Motor  Co. . .  .xvlil 

Calkins  &  Son.  J.  W xiii 

Card  Electric  Motor  &  Dynamo 

Co X 

Central  Electric  Co vii 

Chicago  Electric  Club 

Chicago  Electric  Mfg.  Co x  v 

Chicago  Insulated  Wire  Co xlx 

Cleveland  Aluminum  Co xiii 

Cleverly  Electrical   Works iv 

Colburn&Co.,  I.  W xv 

Coolidge.  Fuel  &  Supply  Co x 

Cowles  Electric  Smelting  and 

AluminumCo xv 

Cowles  Syndicate  Co.  Ltd., The. xiv 
Crocker-Wheeler  Electric  Motor 

Co xiii 

Day's  Kerlte  Insulation i 

Dayton  Globe  Iron  Works  Co.xvill 

Detroit  Electrical  Works xvil 

Eastern  Electric  Cable  Co xlii 

Edison  General  Electric  Co., — 

Motor  Dept viij 

Electric  Merchandise  Co xvi 

Electric  Railway  Specialty  Co i 

Electric  Construction  &  Sup.  Co.xvli 

Electrician  Pub.  Co x,  xiv,  xvi 

Electrical  Construction  Co.,  The.xIII 

Electrical  Engineering  Co xiil 

Electrical  Supply  Co.,   The...xxlv 

Elektron  Mfg.  Co xvi 

Empire  City  Electric  Co xix 

Empire  China  Works xiv 

Engineering  Equipment  Co i 

Evans  Friction  Cone  Co xix 

Fletcher &Fietcher  Electric  Co...xv 

For  Sale xiii 

Fort  Wayne  Electric  Co xxvi 

Freeman,  Coleman  *&  Co 

Globe  Carbon  Co xv 

Great  Western  Electric  Sup.  Co v 

Greeley&Co.,  The  E.  S i 

Hawkeye  Electric  Mfg.  Co xiv 

Hay-Horn  Mfg.  Co xiv 

Hazelton  Tripod  Boiler  Co xiv 

Heisler  Electric  Light  Co xiv 

Hill  Clutch  Works 

Holmes,  C.  H xiil 

Holmes,  Booth  &  Haydens iv 

Holtzer-Cabot  Electric  Co I 

Hood,  Wm x 

Howard  &  Co.,  Hiram  M xli 

Hunt  Machine  Co.,Rodney 

Hutton.Henry xv 

Illinois  Electric  Material  ( '.> xix 

India  Rubber  &  Qutta  Percha 

Insulating  Co 

Interior  Conduit  Mnsulation  Co  ..xIl 

International  Okonlte  Co i 

IresoD,  Chas  L I 

Kartavtrt  Mfg.   Co xix 

Knapp  Electrical  Works xxiil 

LefFel  &  Co..  Jas xiii 

Little  &  Co.,  F.  P xiii 

McLaughlin.  James xil 

Mason,  J.  W xll 

Mason, James  H xiii 

MUllkenBros iv 

Minneapolis  Street  Railway  Co....vi 

Monitor  Electric  Co x 

Mosher  Arc  Lamp  Co 

Munsell  &  ('0.,  Eugene xiil 

National  Carbon  Co Iv 

National  Electric  Mfg.  Co Ix 

N.Y. Belting  ifc  PackTne  Co xll 

New  York  Insulated  Wire  ('o.  .xvlll 

North  American  Electric  Co. .. 

Northwestern  Electrical  Spec- 
ialty Co Iv 

Ostrandcr  &  Co.,  W.  R xil 

Palate.  H.  T xil 

Page  BeltingCo 

Partrlck  &  Carter  Co xx 

Payne  &  Co., Geo.  W 

Pearson    &  Co.,  W.  B xlll 

Phoenix  Glass  Co 

Pond  Engineering  Co xx 

Powell  Co..  Wm.  


Queen  <&  Co xiil 

Roebllnga'  Sons  Co.,  Jno.  A. . . .  xxl 


Rose  Polytechnic  Inslitute 

Sawyer-Man  Electric  Co xi 

Schieren  »fe  Co.    Chas.  A xli 

Schuyler  E'ectric.Co xxvi 

Shawhan  Machine  Works. .... .- 

Shultz  Belting  Co xx 

Sioux  City  Engine  Works xx 

Southern  Electrical  Supply  Co.  .xx 

Standard  Electrical  Works xiv 

Standard  Underground  Cable  Co i 

Stanley  &    Hall xii 

Standard  Paint  Co xli 

Stanley  Electric  Mfg,  Co 

Star  Iron  Tower  Co x 

Sf earns  Mfg.  Co xx 

Stephenson  Co.,  Jno xviii 

Sterling,  W.  C i 

Stllwell  &  BierceMfg.  Co  . .  .xiv,  xv 

Sunbeam  Incand.  Lamp  Co xv 

Taussig,  S xiii 

Temple,  J.  C xv 

Tnomson-Houston  Electric  Co. 

Lighting  Ddpartment il 

Thomson-Houston  Electric  Co., 

Railway  Department xxii 

Triumph  Comp'd  Engine  Co xx 

Turner  Brass  Works. xiil 

Union  Hardware  Co xii 

United  States  Electric  Lighting 

Co 

VanNuls  C.  S 

Wanted xlii 

Western  Electric  Co xxi 

Westlnghouse  Electric  and  Mfg. 

Co xl 

Westinghouse  Machine  Co xx 

Weston   Electrical    Instnunent 

Co 

Woodbridge  &  Turner  Engineer- 
ing Co    XV 

CLASSIFIED  LIST. 

Accnmulatora. 

Accumulator  Co.,  The. 
Brush  Electric  Co. 

A  lam  in  Dm. 

Cowlee  Electric  Smelting  &  Refln- 

IDE  Co. 
Cowles  Syndicate  Co. 
Cleveland  Alamlnum  Co. 
P'reemao,  Coleman  &  Co. 

Anniuiciators. 

Central  Electric  Co. 
Electrical  Coaatrnction  Co.,  The. 
Kmpire  City  Electric  Co. 
Fletcher  &  Fletcher  Electric  Co. 
GreatWeetern  Electric  Snpply  Co. 
Greeley  &  Co.,  The  a.  8. 
Holtzer-Cabot  Electric  Oo. 
Knapp  Electrical  Works. 
Monitor  Electric  Co. 
Oetrander  &  Co.  W.  R. 
Partrlck  &  Carter  Co. 
Standard  Electrical  Works. 
Stanley  &  Hall. 
Western  Electric  Co. 

Anti-Friction  aietal. 

Turner  Braea  Works. 
Arc  Ijamps. 

Bain  Electric  Mfg.  Co. 
Brush  Electric  Co. 
Electric  Conatructlon  &  Supply  Co. 
Port  Waynu  Electric  Co. 
Hawkeye  Electric  Mfg-  Co. 
McLaughlin.  Jas. 
Schuyler  Electric  Co. 
Thomeon-Hoaetoo  Electric  Co. 
WeetlnghouHe  Electric  &  Mfg.  Co. 
Western  Electric  Co. 
Batterlee. 
Bunnell  &  Co.,  J.  H. 
Central  Electric  Co. 
Electrical  SnpplyCo.,The. 
Fletcher*  Fletcher  Electric  Co. 
Great  Western  Electric  Supply  Co. 
Mason,  Jas.  H. 
Monitor  Electric  Co. 
Partrlck  &  Carter  Co. 
Queen  &  Co. 

southern  Electrical  Snpply  Co. 
Standard  Electrical  Works. 
.Stanley  db  Hall. 
Western  Electric  Co. 

Battery  Jam. 

Butler  Hard  Rubber  Co. 
Central  Electric  Co. 
Electrical  Supply  Co.,  The. 
Holizer  Cabot  Electric  Oo. 
I'artrlck  &  Carter  Co. 
Queen  &  Co. 
Htanley  &  Halt. 
Western  Electric  Co. 

BellM.  RlectFlc. 

Central  Electric  Co. 
Empire  Cltv  Electric  Co. 
Flotr.her  &  Fletcher  Electric  Co. 
(Jreat  Western  Electric  Supply  Co. 
firewley  &  To.,  The  E.  8. 
Knapp  tClectrlcaJ  WorkB- 
Mooiwr  Electric  Co. 
NordiweHtern  Elect.  Specialty  Co. 
OBtrander  A  Co.,  W.  R. 
Partrlck  &  Carter  Co. 
Southern  Electrical  Hupply  Co. 
Standard  Electrical  Works. 
Stanley  &  Hall. 
Weetefii  Electric  Co. 

BellH,  naffneto. 

Central  Electric  Co. 
Empire  City  Electric  Co. 
Greeley  &  Co.,  The  8.S. 
Holt/.er-  Cabot  Electric  Co. 
Knapp  Electrical  Works. 
Partrlck  &  Carter  Co. 
Htandard  Electriail  Works. 
Stanley  &  Hall. 
Western  Electric  Co. 

Bel  tin fc. 

EvaoB  Friction  Cone  Co. 

Ireion.  Cbaii.  L. 

N.  V.  Belting  A  Packing  Co. 


Page  Belting  Co. 

Schieren  &  Co.,  Chaa.  A. 

Shalt2  Belting  Co. 
Boilers. 

Abendroth  &  RootMfg.  Co. 

Hazelton  Tripod  Boiler  Co. 

Pond  Engineering  Co. 
Books,  Electrical. 

Electrician  Publishing  Co. 
Braider  Spoolers. 

Payne  &  Co.,  Geo.  W. 
Brass  Cioods. 

Blatz, L. 
JSnrelar  Alarms. 

Central  Electric  Co. 

Electrical  Supply  Co.,  The. 

Empire  City  Electric  Co. 

Fletcher  *  Fletcher  Electric  Co. 

Great  Western  Electric  Supply  Co. 

Greeley*  Co., The  E.  8. 

Holtaer-Cabot  Electric  Co, 

Knapp  Electrical  Worke. 

Monitor  Electric  Co. 

Oetrander  &  Co.,  W.  R. 

Partrlck  &  Carter  Co. 

Southern  Electrical  Supply  Co. 

Standard  Electrical  Works. 
Cables. 

(See  Wire  Insulated.) 
Cable,  Electric.  (See  Wire  Insu- 
lated), Copper,  is^heet  and  Bar, 

Roebllng'e  Sons  Co.,  John  A. 

Standard  Underground  Cable  Co. 

Western  Electric  Co. 
Carbons,  Points  and  Plates. 

Brush  Electric  Co. 

Central  Electric  Co. 

ElectrlcalSupply  Co.,  The. 

Empire  City  Electric  Co. 

Globe  Carbon  Co. 

Knapp  Electrical  Works. 

National  Carbon  Co. 

Western  Electric  Co. 
Cars,  Electric  Railway. 

Minneapolis  St.  Ey.  Co. 

Stephenson  Co.,  Jotin. 
Clatcbes,  Friction. 

Hill  Clutch  Works. 
Cunstrnctlon  and  Kepalrs. 

Chicago  Electric  Mfg.  Co. 

Bain  Electric  Mfg.  Co. 

Electric  Construction  &  Supply  Co. 

Electrical  Construction  Co., The. 

Electrical  Engineering  Co. 

Knapp  Electrical  Worke. 

McLaughlin,  Jas. 

Shawhan  Machine  Worke. 

Temple,  J.  C. 

Weetern  Electric  Co. 
Contractors,  Blectrtc   liieht, 

Bnsioe  Plants  and  Biectric 

Ba  Unsays. 

Brush  Electric  Co. 

Chicago  Electric  Mfg.  Co. 

Edieon  General  Electric  Co. 

Electrical  Engineering  Co. 

Fort  Wayne  Eieciric  Co. 

Engineering  Equipment  Co. 

Hutton,  Henry. 

McLaughlin,  jas. 

PearsMi  &  Co.,  W.  B. 

Pond  Engineering  Co, 

Temple,  J.  C. 

Thomson-Houston  Electric  Co. 

United  States  Electric  Lighting  Co. 

Westinghouse  Electric  &  Mfg.  Co. 

Western  Electric  Co. 

Woodbridge  &  Turner  Eng.  Co. 
Copper  %VireB  and  Tapes. 

American  Electrical  Worke. 

Central  Electric  Co. 

Chicago  InBOlated  Wire  Co. 

Edison  General  Electric  Co. 

Electrical  Supply  Co.,  The. 

GreatWeetern  Electric  Supply  Co. 

Holmes,  Booth  &  Haydene. 

International  Okonlte  Co.,  The. 

Knapp  Electrical  Worke. 

Monitor  Electric  Co. 

Roebling'fl   Sona  COj  Jno.  A. 

Standard  Electrical  Works. 

Standard  Underground  Cable  Co. 

Western  Eieciric  Co. 
Cross- Arm  s. 

Central  Electric  Co. 

Electrlcjil  Supply  Co.,  The. 

Groat  Weetern  Electric  Supply  Co. 

Holmes,  C.  H. 

Monitor  Electric  Co. 

Southern  Electrical  Supply  Co. 

Western  Electric  Co. 
Cnt-onts  and  Switches. 

Alexander,  Barney  &  Chapln. 

Automatic  Switch  Co. 

Central  Electric  Co. 

Electrical  SiiDolyCo.,  The. 

Empire  City  Electric  Co. 

P'letcher  »fc  Fletcher  Electric  Co. 

Great  Weatern  Electric  SupplyCo. 

Greeley  &  Co.,  The  E.  8. 

Holtzer-Cabot  Electric  CO. 

Palate,  H.T. 

I'artrlck  &  Certer  Co. 

Southern  Electrical  Supply  Co. 

Union  Hardware  Co. 

Van  Nuls  C.  3. 

Western  Electric  Co. 
Uynamos. 

Brush  Electric  Co. 

Bain  Electric  Mfg.  Co. 

Colbarn  Jtro.,  I.  W. 

Electrical  Engineering  Co. 

Fort  Wayne  liiectrlc  Co. 

Hawkeye  Electric  Man ufacturtngCo. 

iloward  &  Co.,  Hiram  M. 

HniBlnr  Electric  Light  Co. 

Mtlli'.t  Co.,  V.  V. 

National  Electric  Manufacturing  Co. 

Schuyler  Electric  Co. 

Shawhan  Machine  Works. 

Thomson-Uoutnton  Electric  Co. 

Unltorl  Htates  Elerfrlc  Lighting  Co. 

Western  Electric  Co. 

WeetlnghoiiHe  Electric  &  Mfg.  Co. 
Klectrlcal  Instrnments. 

Centrfll  Electric  Co. 

Electrical  Supply  Co..  The. 

Great  Western  Electric  Snpply  Co. 

Greeley  <t  Co.,  The  H.  8. 

Partrlck  &  Carter  Co. 

Q.ueen  &  Co. 

Weetern  Electric  Co. 

Weston  Electrical  Instrument  Co. 
Blectrloal  HpcrialtlnN. 

lUlnolH  Electric,  Material  t;o. 

Northwestern  Elect.  Specialty  Co. 

Turner  Brass  Worke. 


Blectrlc  Bail  wars. 

Detroit  Electrical  Works. 

Edison  General  Electric  Co. 

Thomson-Houeton  Electric  Co. 

Wesllnghouae  Electric  &  Mfg.  Co. 

Woodbridge  &  Turner  Eng.  Co. 
Blectroiiers  and  Combina- 
tion Fixtures. 

Baggot,  E. 

Electrical  Supply  Co.,  The. 

Great  Weatern  Electric  Supply  Co. 

Sawyer-Man  Electric  Co. 

Thomson-Houeton  Electric  Co. 
Blectro-Platine  Slachines. 

Brush  Electric  Co. 

Colbnrn  &  Co.,  I.  W. 

Edieon  General  Electric  Co. 

Thomson-Houston  Electric  Co. 

EneineSf  Steam. 

BSi  Engine  Co. 

Engineering  Equipment  Co. 

Pearson  &  Co.,  W.B. 

Pond  finaineering  Co. 

Sioux  City  Engine  Works. 

Steams  Mfg.  Co. 

Triumph  Compound  Engine  Co. 

Westlnghouse  Machine  Co. 
Bd  gravers. 

Braun  Illustrating  Co. 
Fire  Alarms. 

Electrical  Snpply  Co.,  The. 

Knapp  Electrical  Works. 

PartrlcK  JE  Carter  Co. 

Western  Electric  Co. 
Friction  Cones. 

Evans  Friction  Cone  Co. 
Cias  I^iebtlneTf  Klectric. 

Cleverly  Electrical  Works. 

Electrical  Supply  Co.,  The. 

Knapp  Electrical  Works. 

Partrlck  &  Carter  Co. 

Western  Electric  Co. 
General  Electrical  (Supplies. 

Alexander,  Barney  &  Chapin. 

American  ElecLrlcal  Works. 

Antomatlc  Switch  Co. 

Brush  Electric  Co. 

Central  Electric  Co. 

Chicago  Electric  Mfg.  Co. 

Cleverly  Electrical  Works. 

Edison  General  Electric  Co. 

Electric  Construction  &  Supply  Co. 

Electrical  Supply  Co.,  The. 

Empire  City  Electric  Co. 

Fletcher  &  Fletcher  Electric  Co. 

Great  Western  Electric  Supply  Co. 

tireeley  &Co.,TheE.  S. 

Holmes,  Boothtfc  Haydens. 

Holtzer-Cabot  Electric  Co, 

llllnoia  Electric  Material  Co. 

International  Okonlte  Co.,  The. 

Knapp  Electrical  Works. 

Mason,  J.  W. 

Monitor  Electric  Co. 

Ostrander  &  Co.,W.  R. 

Partrlck  &  Carter  Co. 

Southern  Electrical  Supply  Co. 

Stanley  &  Hall. 

Standard  Electrical  Works. 

ThomBon-Houston  ElectrlcCo. 

Union  Hardware  Co. 

VanNuls  C.S. 

Western  Electric  Co. 
<dlobes  and  Electrical  6iiass- 

Trare. 

Baggot.  E. 

Great  Western  Electric  Snpply  Co. 
Phoenix  Glass  Co. 
Hard  Bnbber  for  Electrical 

Purposes. 

BuUer  Hard  Rubber  Co. 
Insulators  and  insniatlne 

Materials, 

Alexander,  Barney  &  Chapln. 

Butler  Hard  Rubber  Co. 

Central  Electric  Co. 

Electric  Merchandise  Co. 

Electrical  SupplyCo.,  The. 

Empire  CItv  hieclric  Co. 

Fletcher  &  Fletcher  Electric  Co, 

GreatWeetern  Electric  Supply  Co. 

IllluolH  Electric  Material  Co. 

Interior  Conduit  &  Insulation  Co. 

International  Okonlte  Co.,  The. 

Kartavert  Mfg.  Co. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Monsell  &  Co.,  Eugene. 
-  New  York  luHulated  Wire  Co. 

Partrlck  &  Carter  Co. 

Southern  Electrical  Supply  Co. 

Standard  Paint  Co. 

Western  Electric  Co. 
Insulated  IVires  and  Cables. 

nineoet  Wire. 

American  Electrical  Works. 

Central  Electric  Co. 

Chicago  Insulated  Wire  Co. 

Day's  Kerlto  Insulation. 

Eaetem  Electric  t'able  Co. 

Edieon  General  Electric  Co. 

Electrical  Snpply  Co.,    The. 

Great  Western  Electric  Supply  Co. 

Uolmeti,  Booth  &  Oaydena. 

Interior  Conduit  &  Insulation  Co. 

Intornational  Okonlte  Co.,  The. 

IndiaRubber  &  Uutta  Porcha  Ineu- 
latin  gCo. 

Knapp  Electrical  Works. 

Moeoo,  J.  W. 

Monitor  Electric  Co. 

Now  York  tnenlated  Wire  Co. 

Partrlck  &  Carter  Co. 

Southern  Electrical  Snpply  Co. 

Standard  Electrical  WorKS. 

Standard  Underground  Cable  Co. 

Western  Electric  Co. 
Journal  ilenrlncrs. 

Turner  Braea  Works. 
l^ampH,  Incandescent. 

Alexander.  Barney  &  Chapln. 

Bernstein  Electric  Ca 

Brush  Electric  Co. 

Backeye  Electric  Co. 

Central  Electric  Co. 

Edison  General  Electric  Co. 

Electrical  Supnly  Co.,  The. 

Empire  City  Electric  Co. 

Groat  Western  Electric  Snpply  Co. 

Greeley  &  Co.,  The  B.  8, 

Heliler  Electric  Light  Co. 

Hood,  Wm. 

Knanp  Electrical  Works. 

MonllAr  HIectrIc  Co. 

Hawver-MftD  Electric  Co. 

Sonthem  Electrical  Tnpply  Co. 

Sunbeam  IncandeBcent  Lamp  Co. 


Iiamps,Incandescent— Contd. 

Thomson-Houston  Electric  Co. 

Western  ElectrlcCo. 
aiaenet  Wire. 

{See  Insulated  Wire.) 
medical  Batteries. 

Fletcher  &  Fletcher  Electric  Co. 

Partrlck  &  Carter  Co. 
Itlica. 

Munsell  &  Co.,  Eugene. 
niinins  Apparatus,  Electric. 

Bain  Electric  Mfj];.  Co. 

Edison  General  Electric  Co. 

Thomson-QoHston  Electric  Co. 

Westlnghouse  Electric  &  Mfg.  Co 
Sflotors. 

Bain  Electric  Mfg.  Co. 

Brush  Electric  Co. 

Baxter  Electric  Motor  Co. 

Calkins  &  Son  J.  W. 

Card  Electric  Motor  &  Dynamo  Co 

Crocker-Wheeler  Electric  Motor  Co 

C.  &  C .  Electric  Motor  Co. 

Detroit  Electrical  Works. 

Edison  General  Electric  Co. 

Electrical  Engineering  Co. 

ElektroE  Manufactaring  Co. 

Hawkeye  Electric  Mfg.  Co. 

Shawhan  Machine  Works. 

ThomeoE-HouBton  ElectrlcCo 

U.  S.  Electric  Lighting  Co. 

Westinghouse  Electric  &  Mfs   Co 
Ofllce  Furniture. 

Andrews*  Co.,  A.  H. 
Oils. 

TauBBig,  S. 

Oil  Cups  and  Brass  Goods. 

Powell  Co.,  Wm. 
Packing:. 

N.  Y.  Belting  &  Packing  Co. 
Plus  and  Brackets. 

Central  Electric  Co. 

Coolidge  Fuel  &,  Supply  Co. 

Electrical  Supply  Co.,  The. 

Great  Weetern  Electric  Supply  Co 

Holmes,  C.  H.  ft-j. 

Standard  Electrical  Works. 

Soulhern  Electrical  Supply  Co 

Western  Electric  Co. 
Poles. 

Brownlee  &  Co. 

Central  Electrlo  Co. 

Coolidge  Fuel  &  Supply  Co. 

Electrical  Supply   Co  ,  The 

Great  Western  Electric  Supply  Co 

Holmes,  C.  H,  rr  .f        . 

Mllllken   Bros. 

Sterling,  W.  C. 

Star  Iron  Tower  Co. 
Pnblisbers.  Electrical. 

Electrician  Publishing  Co. 
Push  Buttons. 

Central  Electric  Co. 

Electrical  Supply  Co.,  The 

Fletcher  &  Fletcher  Electric  Co 

Great  Western  Electric  Supply  Co 

Knapp  Electrical  Works 

Northwestern  Elect.  Specialty  Co 

Partrlck  A  Carter  Co. 

Standard  Electrical  Worke. 

Union  Hardware  Co. 

Weetern  ElectrlcCo. 
Railways,  Electric. 

(See  electric  railways.) 
Separntorp.  Hteam. 

Pond  Engineering  Co, 
l^peakine  Tubes, 

Central  Klectric  Co. 

Electrical  Supply  Co.,  The. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

OBtrander  &  Co.,  W.  R. 

Western  Electric  Co. 
Hpeed  Indicators. 

Queen  &  Co. 
Stfpet  By.  Rqnipmeut. 

Minneapolis  Street  Ry,  Co. 
t^upplles.  Electric  Bailway. 

Electrli;  Merchandiee  Co. 

Electric  Railway  Specialty  Co. 
Tapes,  InsulatiDflT. 

American  Electrical  Works. 

Central  Electric  Co. 

Eastern  Electric  Cable  Co. 

Edison  General  Electric  Co. 

Electrical  Snpply  Co. ,  The. 

GreatWeetern  Electric  Supply  Co. 

India  Rubber  &  Gutta  Percha  In- 
sulallog  Co. 

International  Okonlte  Co.,  The. 

Now  York  Ineitlated  Wire  Co. 

Weatern  ElectrlcCo. 
Teleerapb  Apparatus. 

Bunnell  &Co.,  J.  H. 

Central  Electric  Co. 

Electrical  Snpply  Co.,  The 

Empire  City  Electric  Co. 

Great  Weetorn  Electric  Supply  Co. 

Greeley  A  C(?.,  The  E.  8. 

Knapp  Electrical  Worke. 

Monitor  ElectrlcCo. 

Partrlck  &  Carter  Co. 

Standard  Electrical  Worke. 

Western  Electric  Co. 
Telephones,  Electric. 

Standard  Electrical  Works. 

Western  Electric  Co. 
TclephniK^M,  IVon-Klectrlc. 

noylwick  A  Rurgoaa  Mfg.  Co. 
Test  JuHtrunients. 

Bain  Electric  Mfg.  Co. 

Central  Electric  Co. 

Electrical  Supply  Co^The. 

Greeley  &  Co.,  The  E.  S. 

Knapp  Electrical  Works. 

Qneen  Jb  Co. 

WoBtern  Electric  Co. 

Woflton  Electrical  Instrument  Co 
Trunsfornicrs. 

Stanley  Klectric  Mfg.  Co. 
Trncks,  Electric  Car. 

Detroit  Eloctrlcal  Worke. 

Edieon  General  Eieciric  Co. 

Steplienaon  Co  .  Jno. 

Thomaon-lloiiflton  Electric  Co. 

WestlnglioiiBi)  Electric  &  Mfg.  Co. 
Tnrbine  Al'^hecls. 

Dayton  Globe  Iron  Worke  Co. 

Hunt  Machine  Co,,  Rodney. 

LelTel  &  Co.,  Jiimea. 

Stllwell  &  Blerce  Mfg.  Co. 
Wire,  Bare. 

American  Electrical  Worke. 

Central  Electric  Co. 

Electrical  Supply  Co.,  The. 

HnJmeH,  booth  ift  HaydouB. 

Knnpp  Electrical  Worke. 

PorMok  St  Carter  Co. 

Rooblliki[*B  Sons  Oo.,  Jno.  A. 


WESTERN     ELECTRICIAN, 


June  13,  i8gi 


TTHf E  ]VATi:o]Vv4.i:.  c^RB  o:iv 


Olex^^eland.,  01:i.io. 

-MANUFACTURERS  OF- 


ELECTRIC  LIGHT  CARBONS  asb  BATTERY  MATERIAL. 


Electric  Specialties. 

WE    MAKE 

Electric  Supplies  Under  Contract. 


II 


Thit  the  Western  Electrician  enjoys  the  distinction 
of  having  heen  selected  by  one  of  the  shrewdest 
of  advertisers  as  the  medium  for  carrying  the 
largest  advertisement  ever  placed  in  an  electrical 
journal.  This  tells  its  own  story,  and  points 
its  own  moral. 


THE  MILUKEN  PATENT  POLE 

For  Electric  Street  Railways  and  Electric  Light  Worli. 


56  LIBERTY  STREET, 

NEW  YORK. 


MAHtTTACTUBED  ET 

MILUKEN  BROS. 


69  DEiRBORN  STREET, 

CHICAGO. 


Designers  and  Builders  of  Iron  and  Steel   Roofs. — Iron  ^A'^ork 
for  Light  Stations  a  Specialty. 

^VBITE   FOB  CIKCUL.AR  AIUD  CATAIiOGUE. 


HOLMES,  BOOTH  &  HAYDENS, 

MANUFACTURERS    OF    BARE    AND    INSULATED    WIRE. 

Underwriters'  Copper  Electric  Light  Line  Wire,  handsomely  finished,  highest  conductivity.     Copper  Magnet  Wire,  Flexible  Silk,  Cotton 
jEj^te^  and  Worsted  Cords  for  Incandescent  Lighting.    Sound  and  Flat  Copper  Bars  for  Station   Work.  t2«bS?-< 

"^  Insulated  Iron  Pressure  Wire.  '* 

PATENT      KiKi      LINE  WIRE 

For  Electric  Light,  Electric  Railways,  Motors,  Telegraph  and  Telephone  Use. 

.A.g'erLts  for  fb.e  TTv^-A-SHIiTa-TOasr  C.A.E,B01T  CO.,  Cartoou-s  for  -A-rc  Xdig-litirLgr. 

THOS.  L.  SCOVILL,  New  York  Agent,        -       -       -       -        25  Park  Place,  NEW  YORK. 


THE  HAWKEYE  ELECTRIC  MFG.  CO., 

DAVENPORT,  IOWA. 


Thone  Improved  Electric  Macliine  for  Light  and  Powe'. 


Complete  Central  Station   and    Isolated 

Plants  of  Highest  Efficiency 

at  Lowest  Cost. 

ELECTRIC  MOTORS 

ANY    VOLTAGE    OR    SIZE. 


Reliable  Agents  Wanted.  Correspondence  Solicited. 

Estimates  Promptly  Furnished. 


SOMETHING 
FOR  NOTHING. 

Send  your  name  and  address,  and  we  -will  send 
you  a  sample  of  the 

ECONOMIC 

INCANDESCENT 

LAMP 

:fxi.3E33ei  OIF*  oxa:.^.xi.o:E:. 


THE  BEST  LIGHT, 

THE  MOST  LIGHT 
AND  THE  LONGEST  LIFE 

FOR  THE  LEAST  MONEY. 


Northwestern  Electrical  Specialty  Co., 


GENEEAL  WESTERN  AGENTS, 


CEO.  L.  KIRKHAM, 


1017  Chamber  of  Commerce,  Chicago. 


MANAOER. 


June  15,  1891  WESTERN     ELECTRICIAN. 


NIGBT  IS  DAT 


■WHEISr      THE 


Sun  Arc  Lamp 

IS    XJSE3ID. 


Manufactured  to  burn  on  either  Arc  or 

Incandescent  Circuits. 


sir^s^i^"5^  OR  11^  se:p^ie:s. 


HEADQUARTERS  FOR  HOLMES,  BOOTH  ^  HAYDEIMS' 


Weatherproof^ K.K1  Line  Wire 


IT  HAS  NO  SUPERIOR. 

GREAT  WESTERN  ELECTRIC  SUPPLY  CO., 

Manufacturers,  Dealers  and  Importers, 

CMICJLaO,  U.  S,  iL. 
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STREET 
GARS 


ON    ACCOUNT   OF 

Zxicrease  of  Business 


^IsTD    TUB 


Adoption  of  Eleotrioity, 


THIE^ 


Of  ^vCirLrLeapolis,   ^v^inrL., 

OFFER  FOR  SALE  THE  FOLLOWING  EQUIPMENT: 

63  12foot  Cars,  all  fitted  with  Fare  Boxes  and  "Small"  Conveyors. 
76  Extra  "Small"  Conveyors  for  14  and  16  ft.  Cars. 
63  Extra  "Slawson"  Fare  Boxes. 
12  Steam  Motors,   15to  20  Ton. 

2  Locomotives  and  Tenders,  20  and  25  Ton. 
21  Passenger  Coaches,  26  to  40  ft. 
34  Open  Passenger  Excursion  Cars,  34  ft. 

8  Flat  Cars,  30  ft. 

Most  of  the  cars  have  been  in  service  only  a  short  time,  and  all  are  in  first-class  condition.  We  can  make  changes 
or  alterations  and  fit  them  up  to  suit,  and  will  sell  very  cheap.  The  gauge  of  any  of  the  cars  can  be  changed  to  suit 
purchaser.     Full  description  and  photographs  mailed  upon  application. 


June  13,  iSgt 
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Our  St.  Louis  Branch: 

Southern  Electrical  Supply  Co., 


nlON/^ 


TRADE       MARK. 

823  Locust  St., 

ST.  LOUIS,  MO. 


NICKEL-PLATED 


WITH  OR  WITHOUT  INDICATORS. 


Our  Kansas  City  Branch: 

Gate  City  Electric  Company, 


^^N/i 


TRADE        MARK. 

572  Delaware  St., 

KANSAS  CITY,  MO. 


mMjkm.&m 


WE    HAVE    A 


■1 


^-'  O  O  K 


of  these  SPEAKING  TUBE  WHISTLES  on   hand,  which  we  will  dispose  of  at  the  following  prices: 


I  dozen  lots, 

5       " 

10       " 

25       " 

50       " 

100       " 


S2.00. 
1.75. 
1. 50. 
1. 40. 
1.35. 
1. 30. 


The  ELECTRIGIAN'S  TORCH 

Is  safe,  durable,  easily  rfjtaired,  has  a  reversible  burner 
that  can  be  used  in  any  j^ositlon  and  will  not  blow  out  in  a 
gale  of  wind.  Can  be  -used  as  a  BloH--]>ipe  Torch  or  a  Fan- 
tail  Beater  and  can  be  instantly  charged  from  an  intense 
heat  to  a  fteble  Jlatne,  or  //,«  revirse. 


\o.  f.    Ilelpei"  Forge. 


Tlie  Ho.  1  HELPER  FORGE 

Can  also  be  used  in  (he  highest  uiiiil.  One  gallon  <f  74° 
deodcriztd  gasoline  n-ill  run  it  all  day.  It  is  made  to  stanil 
hard  uo'k. 


These 


CARBON  HOLDERS 


I  Upper  Carbon  Holder. 


Are  designed  espeeially  for  Thomson-Houston  and  Brush 
lamps,  and  are  sold  at  very  lou:  prices.  We  also  have  a  lot 
of  Thomson-Houston  lower  carbon  holdtr  rings. 


I^ower  Cnrlioii  Holder. 


We  are  dow  excinsive  Wesletn  Agents  for 


Commercial  Fiie-Proof  lamp  Cord,     Packard  IncandesceDt  lamps, 
Bryant  Sockets  (an  porceiam  and  Brass),  okonite  Wire,  Improved  Candee  Wire. 


Our  Omaha  Branch: 

Western  Electrical  Supply  Co., 


4-0  N/^ 


TRADC         r.lARK. 


418  S.   15th  St., 

OMAHA,  NEB. 


CENTRAL  ELECTRIC 

COMPANY, 

I  1 6  &  118  Franklin  Street, 

CHICAGO. 


Connocted  by  Private  Wire  with   Postal  Telegraph-Cable 
Company's  Systemi 


Our  Denver  Branch: 

Electric  Power  Transmission  Co., 


>i.o  w/> 


TRADE       WARKi 


1722  Lawrence  St., 

DENVER,  COLO. 
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Edison  General  Electric  Co. 

Edison  Building,  Broad  St.,  New  Yorif  City. 


NEW  ELECTRIC  MOTORS 


HIGHEST  EFFICIENCY. 


iQdependent  Coils.    No  Sparing.    Antomatically  Adjusted  Brnshes.    Slow  Speed. 

Mechanically  Perfect.   Minimnm  of  Attention  and  Repair. 

Improved  Lnbrication.  In  sizes  from  1-16  H.  P.  to  1-2  H.  P. 

Send  for  descriptive  circular  to  the  nearest  District  Office. 


DISTRICT  OFFICSS 


CanadinnlliHtrict,  KtliHon  Bldg., Toronto, Can. 
CTentral  l>iMtrirt,  17.H  anil    I7S  AdaniM  Hi.,  ChicaKO,  III. 
KaHtcin  I>iHtrict,  KdiHOn  Hoildine,  Broad  Ht.,   New  Vork. 
New  England  Uiatrict,  26  Otis  titreet.  Beaton,  Ulaaa. 


ravilivCoa)«tl>iMt.,I<!di8onBldt;.,  118  BniitliSt.,i>ian  Franoii>ro,Cal. 
I'acilif  NortliweNt  OiHtrict,  Flpiiiioliner  Bide-,  I'orUand,  Ore. 
Bocky  Mountain  l>i8trict,  Masonic  Bnliding,  Uonvcr,  Colo. 
8oatliern  Viatrict,  lO  Dccatnr  IStreet,  Atlanta,  da. 


June  13,  i8yi 
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THE  NATIONAL  TRANSFORMER  SYSTEM 


CONVERTER  EFFICIENCIES. 
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Transformer  on  Pole  Showing  National  Safety  Fuse  Box. 


COMPLETE 

CENTRAL  STATION  EQUIPMENTS 

FOR 

LIGHT    OR    POWER 

DIHTBiniTTIOH. 


OUR  APPARATUS  IS  OF  THE 

HIGHEST    EFFICIENCY, 

MECHANICALLY  AND  ELECTRICALLY. 

PROTECT  OUR  CUSTOMERS. 


COMPLETE 

DIRECT   CURRENT  SYSTEM 

FOR 

ISOXJ-A.TEID 

Lia-HTIITG. 


NATIONAL  ELECTRIC  MFG.  CO.,       Eau  Claire,  Wis. 


G»3E]0. 


A.O-'E'lSrTS: 


NEW  YORK,  N.  Y.,      • 
BUFFALO,  N.  Y., 
CINCINNATI,  O., 
WASHINGTON,  B.C., 
PHILADELPHIA,  PA., 


National  Electric  Mfg.  &  Const.  Co.,  50  Broadway. 

Little,  McDonald  &  Co.,  141  East  Seneca  St. 

W.  N,  Gray,  1 2  Chamber  ol  Commerce. 

.      L.  N.  Cox,  16  FUthSt.,  S.  E. 

C.  M.  Blanchard,  Glrard  Building. 

SAN  FRANCISCO,  CAk., 


KANSAS  CITY,  MO., 
ST.  PAUL,  MINN., 
DETROIT,  MICH., 
DENVER,  COLO., 
WINNIPEG,  MAN., 

National  EloctrlQ  Doyolopmont  Co. 


Thomas  Wolfe.  515  Main  St. 

The  Electrical  Engineering  &  Supply  Co. 

■    Commercial  Electric  Co. 

The  Mountain  Electric  Co. 

Slmpaoii'DevIs  Electrical  Construction  Co, 
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BEST  MAST  ARM  IN  USE.  XZ'^t 

STAR  IRONTOWER  CO.,  FORT  WAYNE,  INO. 


CATALOGUES 
ON  APPLICATION. 


SEND  FOR 


New  American  Electrical  Directory,  just  pnblislied,  very  complete    lists.     Invaluable  for  its 
information  of  I/islitin::  and  Railway  I'lants. 


COOUDGE  FUEL  &  SUPPLY  CO., 
CEDAR  AND  OCTAGONAL  PINE  POLES. 

Railroad  Cross  Ties  and  Piling. 
Cross  Armsn  Pins  and  Brackets,  Manufactured  bv  J.  R.  CLARK  CO., 


-  SIAMUFACTrBED  BIT  - 


The  Card  Electric  Motor  and  Dynamo  Co. 


J 

Cincinnati,  Ohio, 

MANDFACTURBRS  OP 

Electric  Motors  for  Arc  and  Incan- 
descent Circuits,  from  1-6 
to  50  H.  P. 

Correspondence  {Solicited. 


BOSTON— The  Eaetf  rn  Electrical  Supply  & 

OotiBtrnclloh  Co.,  65  Oliver  St. 
CHICAGO— The  ThOB.  L.  JohneoD  Co.,  312 

Dearborn  St. 
MILWAUKEE— HeniyBamien, 641  ThlT<t  St. 
WASHINGTON,  D.  C— J-    Geo.    Garduer, 

lOitB  H  St. 
ST.  LOUIS— Stagl   Electrical  Engineering 

Co.,  1106  Pine  St. 
MONTGOMERY,  ALA.— W.  P.  Murphy. 
DETROIT,  MICH.— The  Michigan  Electric 

Co  .  2VZ  and  214  Griswold  St. 
MIN  NE APOLIS,  MINN.— J.  M.  Lennon,  No. 

ai  Loan  and  Tmet  Building. 


WONDERFUL! 

,#^^^%        WHAT? 


^/9r-:^\  \  Tk  New  [ 


(( 


THE  JEWEL" 

ANY  VOLTAGE.     FOE  ASY  SOCKET. 


For  particulare  apply  to 

W^M.  floOD, 

GENERAL  AGENT, 

239  LaSalle  St.,   -    CHICAGO. 


BERNSTEIN  ELECTRIC  CO. 


INGANDBSGENT  LAMPS 

FOR 

ARG-LMT  CIRCUITS. 

SIMPLE.  RBLIABLF..  DURABLE. 

The  only  safe  socket  for  series  lamps,  and  the  only 
socket  having  Insulating  material  for  the  outside 
parts.    Send  for  Illustrated  Catalogue. 

620  ATLANTIO   AVENUE, 


G.  A.  HABMOUNT, 

MANAGER 

MONITOR  ELECTRIC  CO., 

14^9     WABASH  AVE.,  CHICAGO,  ILL. 

WHOLES.\LE  DEALER  IN  GENERAL 

ELECTRICAL  SUPPLIES. 


WESTEItnr  AGENT  FOK 

ALFRED  F.  MOORE 


(KSTABLISHKD  IS-iO.  i 


ELECTRICAL  WIRES  AND  GABLES. 

Electric-  Light,  Annunciator  and  OIRce-  Wires.    Incandescent  and  Battery  Conls:   ii 
fact,  every  kind  of  Wire  known  lo  llie  Electrical  Trade. 


ELECTRICAL  WORDS,  TERMS  \  PHRASES. 


OBy    lESDATCTIKT    J-. 


COXJSTOKT,    jA.,    3Vt. 


656  Pages.    397  illustrations.    Cloth  Bir\ding 

This  Dictionary  'Deludes  close  upon  2,500  distinct  Words,  Terms  or  Phrases.  Each 
of  the  great  clasees  or  divisions  of  electrical  Investigation  or  utilization  comes  under 
careful  and  exbuuHlive  treatment.  For  some  reasons  it  deserves  rather  to  be 
called  an  Encyclop8edia  than  a  dictionary. 

The  Scheme  ol  Treatment  is  as  follows: 

Ist.  The  words,  terms  and  phrases  are  invariably  followed  by  a  short,  concise 
iefinition,  giving  the  sense  In  which  they  are  correctly  employed. 

2d.  A  general  statement  then  follows  of  the  Principles  of  Electrical  Science  on 
which  the  dehnitlon  is  founded. 


Price,  postage  prepaid,  to  any  part  of  the  world,  S2.50. 

3d.  When,  from  the  complexity  of  the  apparatus,  or  from  other  considerations, 
It  has  been  thought  desirable  to  do  so,  an  Illustration  or  Diagram  of  the  apparatus  is 
given. 

4th.  To  facilitate  study,  an  elaborate  system  of  Cross  References  has  been  adopted 
so  that  it  is  as  easy  to  find  the  definitions  as  the  words,  and  aliases  are  readily  detected 
and  traced. 

In  applying  these  rules  great  care  has  been  exercised  to  secure  CLEARNESS,  to  the 
end  that  while  the  definitions  and  explanations  shall  be  SATISFACTORY  TO  THE 
EXPERT  ELECTRICIAN,  they  shall  also  be  SIMPLE  AND  INTELLIGIBLE  to 
those  who  have  had  no  training  at  all  In  electricity,  or  are  novices  in  the  art. 


ZSIaZSCTRICIAN  PUBIalSHINQ  CO., 


o  Xa,A.^x3sxx>xo  :BXJXXjX>xzia'Gi^, 


cio.A.a-0,  xx<Xjix«roxs. 
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HDLTIPflLAR  STREET  RAILWAY  GENERATORS. 


COMPOUND-WOUND.    SELF-EXCITING. 


Perfect 
Self- 
Regulation. 


Electrical 
Efficiency,   [i 


Slow 
Armature 

Speed. 

No  External 
Magnetism. 

Self-Oiling 
Bearings. 


Descriptive  Catalogues  of  Generators,  Single-Eeduction  and  Qearless  Motors,  and  Power  Station  Appliances  furnished 
upon  application.    Correspondence  on  all  subjects  connected  with  Electric  Sailways  is  solicited. 

WESTINGHOUSE  ELECTRIC  &  MANUFACTURING  CO., 

PULLMAN  BUILDING,  CHICAGO.  PITTSBURGH,  PA.  120  BROADWAY,  NEW  YORK. 


CUT-OUTS, 

Single  Light,  Main  and  Branch, 

OF  SUPERIOR  PORCELAIN, 

With  ail  Connections  Under  Cover. 


s 

A 
W 
Y 

E 
R 

A 
N 


LAMPS  oANY 


C    P 

VOLTAGE 

BASE. 


HIGH  QUALITY  LAMPS  FOR  EDISON  CIRCUITS. 

\7irRITZ:    FOR    PRICSS. 


See  Catalogue  of  Aug.  1 ,  1890. 

SAWYER'MAN  ELECTRIC  CO., 


620  Atlantic  Avenue, 
BOSTON,  MASS. 


510-534  W.  23d  Street, 
NEW  YORK. 


217    LaSalle   Street, 
CHICAGO,  ILL. 
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m 


CEDAR,  OCTAGONAL  PINE  AND  STEEL. 

\[  you  are  in  want  of  poles  of  any  kind,  it  would  pay 
you  to  write  for  our  prices,  before  ordering. 

BROWNLEE  &  CO.,  "^."0^' 


SPEIKING  TUBES  (ND  WHISTLES, 

Oral,  Electric,  Pneumatic  and  Mechanical 

ANNnirCIATORS  i^  BELLS. 

FUIili  I.IME  A.I/WA.'SS  IN  STOCK. 


W.  R.  OSTRANDER  &  CO., 


195  and  197  Fulton  St.,  New  York. 

Factory,  HBl  and  1463  DeKalb  Aye.,  Brookljn,  N.  Y. 
f^^Send  for  New  Catalogdb.  Out  August  iBt. 


PATENT?' 


ii»H 


Bans  more  Slack  than 
ITnperforated  Belts,  hence 
adapted  to  uneven  power 
of  Electric  Bailways  and 
for  Electric  Power  in  Gen- 
eral. 


WRITE  US  FOR  PRICES  ON 


SPEAKING  TUBES 


CHAS.  A.  SCHIEREN  &  CO., 


PATENTEES  AND  SOLE  aiANUFACTUKEES, 


Also  New  York,  Boston,  > 
Philadelphia.  i 


46  SOUTH  CANAL  ST.,  CHICAGO.  ILL. 


NEW  YORK  BELTI NG  ScPACKINC  GO 


JOHN  e.  CHEEVEK,    1  (LIMITED,') 

J.  1>.  CHEKVER,  f  Managers.     ^  ' 

F.  CAZENOVE  .JONES, ) 

WM.  T.  BAIKD,  Sec'y. 

Oldest  and  largest  Manufacturers  in  the  United  States  of 


J^ISTID    STJI^'I'XjIEiS. 


FORTY  CENTS 


FOR  OUR  DUST-PROOF  BELL. 


32  AND  34  Framkfort  Street,        -        -        -        NEW  YORE  CITY. 


15  PARK  ROW,  »EW  YORK. 

Jnited  States  of 

Vulcanized  Rubber  Fabrics 


SALESROOMS: 

PHILADELPHIA,  308  Chestnut  Street. 
BOSTON,  52  Summer  Strest. 
CHICAGO,  151  Lake  Street. 
DENVER,  1601-1611  ITth  Street. 
CHARLESTON.  16J  Meelina  Street. 
GRAND  RAPIDS.  4  Monroe  Street. 
MINNEAPOLIS,  28  Soutli  M  Street. 
CLEVELAND,  176  Superior  Street. 


FOB  BECHANICAl  PDEP08BS. 

Rubber  Belting, 
Packing 
and  Hose. 


SALESKOO-MS: 

SAN  FRANCISCO,  17  Main  Street. 
ATLANTA,  16  Decatur  Street 
DETROIT,  16i:4  Woodward  Ave. 
P.ALTIMORE.  13  North  Charles  Street 
BUFFALO.  134  128  Washington  Street. 
NEW  ORLEANS,  F-12  North  Peters  Street. 
KANSAS  CITY.  1!I;)  West  I2tli  Street. 
ST.  LOUIS,  616  Locust  Street. 


THE  NEW  CATALOGUE 


-OX>    ^F£C£I- 


Copies  mailed  upon  application  to 


UNDERGROUND  CONDUIT  SYSTEM 

T?E  Interior  Conduit  &  Insulation  Company 


INTERIOR  CONDUIT   i£    INSUI^ATIOIff  COV/UPANIT. 

EDWARD  H.  JOHJTSOir,  President. 
WORKS,  537  to  531  w.  34tii  St.  and  526  to  s»s  w.  35tii  Ht.  GENERAL  OFFICES,  42  &  44  BROAD  ST.,  NEW  YORK. 

H.  n.  UNDBRWOOO,  Gen.  n'estern  Agent,  Bookery  Bnlldine,  Chicago.  B.  FBASIK  JOHNSOSI,  «en.  Agt.  for  Fa.,  Provident  Bldg.,  Fliiladelplila,  Pa. 

THOS.  WAY  &  CO„  den.  Agents  for  CaUfainia,  San  Francisco,  Cal. 


^'Ois   s.a-Xj:E:. 


DYNAMO. 

Almost  Dew.    Will  sell  with  or  without 

lamps.    Price  low. 

Hiram  M.  Howard  &  Co..  -     Cincinnati.  Oliio. 


3P  O  H. 


&  a.Xm:ej. 


New  ID  and  25  Light 

Arc  Dynamos  and  Lamps. 

HIGH    TENSION.        CHEAP. 

JAS.  McLaughlin,  Mfg.  Electrician, 

50  N.  Ciinton  St.,  Chicago. 


ma  umm  co. 

PUSH-BDTTON 


TORRINGTON,  CONN., 

AND 

95  CHAMBERS  STREET.  NEW  YORK. 


H.  T.  PAISTS, 

^(ANUFACTUIlElt  01- 

Paiste  Electrical  Specialties. 

WeBtern  (HIlco  and  Stole  room  : 


341   THE  ROOKERY. 

CHICAaO.  ILL. 

Kafclern  Olllce  mid  Factory  : 
1201   MARKET  ST.. 

PHILADELPHIA.  PA. 


'<=S! 


ri 


fkiim. 


PAISTE 
I  SWITCH 

J  SOCKETS. 


•F^jg   «aT»  A  -ivT-r-t  a  -ca  -r-t 

TELEPHONE! 

Non-Electric,  and  only  one  Adjustable  to  Atmospheric  Changes. 

SOLD  OUTRIGHT  with  "PEERLESS  INSULATORS." 

■-Sp  ■  ■,'    -  ■     "^/  For  Private  Short  Lines,    For  ConnectiEg  Factory  and  Office, 

S^S^^^^^^iS^l  Kesidence  and  Store,  Siable,  etc.,  etc. 

Plainest  Speaking!  Superior  to  Others!    Highly  Recommended! 

Intending  purchsBera  will  do  well  to  Investigate  It  before  buying  elsewhere. 

THE  BOSTWICK  &  BURGESS  MFG.  CO., 

NOBn'AIiK.  OHIO,  U.  S.  A. 

ACTIVE  MEN  AND  BUSINESS  HOUSES  can  secure  valuable  territory 
in  whicli  to  tal<e  orders  and  put  up  lines. 


J.  W.  mASON, 

DEALER   IN 

GENERAL   ELECTRICAL   SUPPLIES. 


SPECIAL  AGENT   I'OR 


Safely  Insulated  Wires.  Cables  and 
Incandescent  Cord. 

■'^Tv^iite      for      <3-va.ota.ticxis.      Samples      aixd.       Oa/ta,log:ia.a. 

527    DELAWARE    STREET, 

I'KOMl'T  SIUPMENT.S — LOW  PRICKS.  KANSAS     CITY.     MO. 


Porcelain  Insulation  used. 

Made  to  fit  ail  Standard  Lamps. 


SEND  FOR  SAMPLES  OF 

Po  n  Armatore  Varnisli 
-fi  D.  Insolating  Tapes  and  Compounds. 

THEY  COST  NOTHING. 

THE  STANDARD  PAINT  CO., 

69  Maiden  Lane,  NEW  YORK. 


EVERY    SATURDAY. 
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The  Degenhardt-Keller  Conduit  Systems 
for  Electric  Street  Railways. 

That  a  demand  exists  for  a  reliable  electric 
street  railway  equipment  in  which  there  is  no 
overhead  construction  is  now  generally  ad- 
mitted. While  the  overhead  wire,  as  a  rule,  is  not 
objected  to,there  are  nevertheless  many  instances 
where  the  electric  system  would  replace  other  and 
less  efficient  equipments,  could  the  current  be 
delivered  to  the  car  motor  by  other  means  than 
through  a  conductor  strung  overhead. 

Recognizing  the  advantages  that  would  ac- 
crue througti  the  em- 
ployment of  a  system 
of  conductors  laid  en- 
tirely  underground, 
Fred.  E.  Degenhardt 
of  the  Standard  Un- 
derground Cable  com- 
pany, Chicago,  has  de- 
vised  two  conduits 
which  possess  a  num- 
ber of  novel  and  val- 
uable  features.  Mr. 
Degenhardt,  it  may  be 
mentioned,  has  been 
identified  with  under- 
ground electrical  work 
for  a  number  of  years, 
and  in  developing  this 
equipment  had  asso- 
ciated with  him  Elec- 
trical Engineer  E.  E. 
Keller  of  the  North 
American  Construction 
company,  Chicago. 

The  general  design 
of  one  of  the  conduits 
is  shown  in  Figs,  i,  2 
and  3.  Figs.  4  and  5 
represent  the  main 
features  of  another 
system  which  is  also 
being  exploited  by 
Messrs.  Degenhardt 
and  Keller. 

In  designing  the  sys- 
tem illustrated  in  F'igs. 
I,  2  and  3  the  funda- 
mental idea  was  to  have 
a  closed  conduit  and 
one  in  which  the  sup- 
ply conductor  was  en- 
tirely insulated  except 
at  the  point  over  which 
a  car  was  passing. 

The  manner  in  which 
the  details   have   been 
worked  out  will  be  understood   by  reference  to 
the  lettered  parts,  Fij^s.  2  and  3. 

The  conduit  proper  M,  which  was  designed  to 
be  laid  on  top  of  the  cross-ties,  is  built  of  cir- 
cular sheet  metal  tubes  in  sections  about  four 
feet  long,  with  a  cast-iron  yoke  for  each  tie. 
The  tube  is  about  ten  inches  in  diameter,  and 
has  the  upper  portion  cut  away  so  as  to  form  the 
top  of  the  conduit;  in  other  words,  the  tubes  are 
formed  simply  of  sheet  iron  rolled  into  a  circu- 
lar form.  This  is  not  shown  in  Fig.  i,  as  there 
the  whole  conduit  is  cast  in  pieces.  The 
slot  rails  are  shown  to  the  left  in  Fig.  i.  These 
are  of  steel,  and  are  bolted  onto  the  top  of  the 
conduit.  Resting  upon  lugs  in  the  conduit 
proper,  is  the  series  of  cast-iron  troughs  T  7', 
Figs.  2  and  3.  The  conduit  is  filled  throughout 
its  entire  lenj,'lh  with  troughs  aljiitting  as  shown, 
and  each  one  is  filled  with  oil  of  a  greater  spe- 


cific gravity  than  water.  These  chambers,  which 
are  about  three  feet  in  length,  are  covered,  as 
shown  by  overlapping  lids  C.  The  lids  C  carry 
a  contact  rail  O  which  is  electrically  connected 
with  two  flexible  downwardly  projecting  pieces. 
Each  lid  has  also  on  its  underside  a  bow  spring 
S.  The  supply  conductor  passes  from  trough 
to  trough  through  stuffing  boxes,  and  is  sup- 
ported in  the  oil  in  each  chamber  on  two  porce- 
lain blocks  P  P.  The  bow  springs  rest  on  the 
porcelain  insulators  and  throw  up  the  lids  so  as 
to  close  the  slot.     The  joints  between  the  sec- 
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tionsare  formed  like  a  gear  tooth  and  its  space, 
as  indicated  at  /in  Fig.  2.  A  glance  at  Fig.  i 
will  enable  the  reader  to  appreciate  more  clearly 
the  simplicity  of  the  .system  in  its  entirety. 

The  operation  of  the  conduit  may  now  be  ex- 
plained: When  there  is  no  car  passing,  the 
springs  .S',which  extend  down  through  the  oil  and 
bear  on  the  porcelain  blocks,  keep  the  contract 
bars  not  only  insulated  but  elevated,  so  as  to 
close  the  slot.  The  trolley  which  is  attached 
beneath  each  car,  as  it  moves  along  pushes  down 
each  lid  in  turn  and  presses  its  two  contact  pieces 
into  sliding  contact  with  the  trolley  wire.  This 
action,  it  will  be  seen,  effects  what  might  be 
termed  a  momentary  connection  between  the 
supply  wire  and  the  car  motor.  As  soon  as  the 
trolley  wheel  has  rolled  three  feet  and  run  onto 
another  section,  the  spring  attached  to  the  first 
lid    elevates    it,    breaking    the    contact    with 


the  supply  conductor  and  closing  the  slot. 
In  practice  there  will  be  a  space  of  two  inches 
between  the  wire  carrying  the  current  and  the 
metal  pieces  O  O  which  make  connection  with 
the  36-inch  sections.  On  this  account  if  a  pedes- 
trian should  depress  the  center  rail  with  a  cane 
or  umbrella,  or  if  the  wheel  of  a  vehicle  should 
run  into  the  slot,  it  would  be  practically  impos-  - 
sible  to  make  contact  with  the  live  wire,  sub- 
merged in  the  oil  below.  In  addition  to  this, 
as  the  springs  on  one  36-inch  section  are  made 
heavy  it  would  require  considerable  effort  to 
depress  one  section  two 
inches,and  a  far  greater 
amount  of  force  to  de- 
press two  sections  at 
their  ends. 

Figs.  4  and  5  are 
sectional  views,  one 
through  a  manhole  and 
the  other  through  the 
conduit  proper,  of  an- 
other system  in  which 
the  current  is  conveyed 
from  the  feeder  wire  in 
the  conduit  to  the  mov- 
ing vehicle  without  the 
use  of  any  slot-closing 
device. 

In  this  equipment  as 
in  the  one  just  describ- 
ed.sections  of  a  working 
conductor  are  brought 
by  the  pressure  of  a 
trolley  successively  into 
contact  with  a  supply 
conductor.  Manholes, 
Fig.  4,are  located  along 
the  conduit  24  feet 
apart,  and  the  channel 
iron  working  conduct- 
or is  divided  into  sec- 
tions 24  feet  in  length. 
Each  section  of  the 
working  conductor  is 
supported  on  yokes 
hung  in  the  manholes 
from  swinging  bars  A, 
as  shown.  The  feeder 
for  the  system  passes 
from  manhole  to  man- 
hole making  electrical 
connection  with  con- 
tact clips  N  in  each 
manhole.  The  clips  are 
incased  as  indicated  in 
a  tight  box  B  filled 
with  oil.  The  piston 
H  works  into  box  B  through  a  stuffing  box. 
This  piston  is  electrically  connected  as  shown 
near  its  outer  end  with  the  channel  iron;  its  inner 
end  is  fitted  with  a  Hat  metal  piece  for  making 
contact  with  switch-clip  A^.  A  lug  connected  with 
the  swinging  conductor  engages  the  piston  H. 

The  action  of  the  system  is  as  follows:  When 
the  trolley  comes  along  it  presses  the  bar  with 
its  yokes  toward  the  left  i'.-  inches,  and  closes 
the  circuit  through  the  switch  jaws  N,  thus  giv- 
ing current  to  one  section  of  the  channel  bar. 
The  switch  jaws  take  current  from  the  feeder 
through  a  safety  fuse. 

When  the  trolley  is  out  of  the  way,  the  iron 
channel  bar  swings  back  ij^  inches  toward 
the  center  of  the  conduit,  -and  is  prevented 
from  swinging  further  by  the  yoke  coming 
in  contact  with  a  lug.  When  in  this  posi- 
tion the  hangers  A   are   not  quite   vertical,  so 
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there  is  a  slight  pressure  against  the  projection. 
In  this  way  the  channel  bar  and  the  yoke,  by 
means  of  a  lug,  act  to  draw  out  of  contact  pis- 
ton H. 

In  operating  the  conduit  it  is  the  intention  to 
have  one  car  out  of  the  entire  equipment  car- 
rying a  wire  brush  directly  behind  the  trolley. 
This  brush  will  fill  the  conduit,  and  sweep  all 
dirt  into  dirtholes,  which  are  to  be  a  foot  or  so 
deeper  than  the  conduit  and  manholes. 

It  will  be  noticed  that  the  latter  system  has  in 
it  neither  magnets  nor  springs,  also  that  in  both 
systems  there  can  be  no  arcing  at  the  points  of 
the  switch,  as  the  circuit  is  never  opened.  The 
contact  in  front  is  made  before  that  in  the  rear 
is  broken. 


Electrical  Department,  World's  Fair. 

One  of  the  greatest  features  of  the  World's 
Columbian  Exposition,  according  to  the  pres- 
ent plans,  will  be  the  transmission  of  power  by 
electricity.  It  is  now  definitely  announced  by 
the  Department  of  Construction  that  Engineer 
Gottlieb's  scheme  for  transporting  steam  long 
distances  in  pipes  has  been  abandoned.  Instead, 
the  greater  part  of  the  power  used  on  the 
grounds  will  be  converted  into  electricity  at  the 
great  power  station  and  thence  distributed  to 
the  various  buildings  by  conductors  laid  in  sub- 
ways. Probably  the  greater  part  of  machinery 
in  Machinery  hall  will  be  run  by  steam  power 
supplied  from  an  adjoining  power  house,  but  in 


access  to  which  will  be  had  by  man-holes  pro- 
vided at  convenient  distances.  The  subways  will 
be  made  large  enough  to  accommodate  the  maxi- 
mum number  of  conductors  that  will  be  needed, 
but  the  amount  of  power  may  be  increased  as 
found  necessary.  In  crossing  the  lagoon  the 
conductors  will  be  attached  to  the  under  side  of 
the  bridges.  The  electric  light  wires  will  also 
be  carried  in  the  subways. 

By  this  means,  it  is   thought,  each  manufact- 


FIG.  4.    THE  DEGENHARDT-KELLER  CONDUIT  SYSTEMS   FOR 
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urer  of  electrical  machinery  can  put  in  his  own 
generator,  run  his  wires  and  operate  his  motors 
by  his  own  current.  Exhibitors  in  other  de- 
partments requiring  power  will,  of  course,  be 
permitted  to  select  whatever  motors  they  may 
desire.  One  advantage  of  the  plan  will  be  to 
obviate  the  use  of  much  belting  and  shafting. 

It  is  probable  that  a  large  force  of  draughts- 
men will  soon  be  put  at  work  under  Mr.  Sar- 
gent preparing  plans  for  the  subway  system. 
As  yet,  however,  the  route  has  not  been  deter- 
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all  other  departments  electric  power  will  be 
used  almost  exclusively.  When  it  is  stated  that 
probably  four  or  five  thousand  horse  power  will 
be  needed  in  one  building  alone,  the  magnitude 
of  the  plan  will  be  appreciated.  It  will  be  the 
greatest  demonstration  of  the  practical,  com- 
mercial value  of  the  application  of  electricity 
for  power  transmission  ever  known,  and  may 
perhaps  be  considered  as  the  climax  of  the  mar- 
velous development  of  electrical  science  in  the 
nineteenth  century. 


FIG.  5.    THE  DEGENHARDT-KELLER  CONDUIT  SYSTEMS   FOR 
ELECTRIC  STREET   RAILWAYS. 

"The  leading  outlines  of  the  plan  have  been 
agreed  upon  at  several  recent  conferences  of 
Chief  J'.arrett  of  the  Department  of  Electrici>y, 
and  ('hief  liurnham  of  the  Construction  De- 
partment, while  the  details  have,  to  some  ex- 
tent, been  elaborated  by  Frederick  Sargent,  in 
consultation  with  the  other  engineers  connected 
with  the  Construction  hepartment.  It  is  pro- 
posed to  construct  subwaysof  a  diameter  suffici- 
ently large  to  permit  a  man  to  walk  through,  say 
six  feet.  The  conductors  will  probably  be  sus- 
pended on  brackets  or  arms  projecting  from 
either  side,  leaving  a  passage  way  in  the  center, 


mined.  Prof.  Barrett,  as  chief  of  the  Depart- 
ment of  Electricity,  will  represent  the  electrical 
exhibitors  and  have  general  charge  of  the  plan- 
ning of  the  generating  plant,  the  placing  and 
insulation  of  the  conductors,  connections  and 
requirements  of  the  electrical  building,  etc. 
His  ideas  will  be  formulated  by  the  electrical 
engineer  of  the  department,  who  will  in  turn 
act  in  conjunction  with  Mr.  Sargent.  This  will 
leave  Secretary  Hornsby  free  to  attend  to  the 
business  end  of  the  department.  This  official 
will,  under  the  direction  of  Prof.  Barrett,  attend 
to  the  correspondence  with  prospective  exhibi- 
tors, make  the  calculations  for  space  and  have 
general  charge  of  the  office  work.  He  has 
already  engaged  a  stenographer  and  intends 
shortly  to  issue  a  circular  to  the  electrical  in- 
dustries throughout  the  country  setting  forth 
exactly  the  conditions  that  will  obtain  in  the 
electrical  exhibit. 

Last  week  all  but  one  of  the  contracts  for  the 
construction  of  the  electrical  building  were 
awarded  by  the  committee  on  grounds  and 
buildings.  The  names  of  the  successful  bidders, 
with  the  amount  of  their  bids,  follow: 

Arthur  Johnson  &    Bro.  .Omaha,    carpenter   and 

iron  work if  1 66. 444 

John  Clriniths,  Chicago,  lathing  and  plastering..  6.000 

W.  P.  Nelson  &  Co.,  Chicago,  painting  and  giaz 

ing 6,522 

I'ark  &  I'alcs.  Chicago,  slaiT  and  ornamental  and 

exteiior  finish 85,000 


$263  066 

The  contract  for  the  roofing  was  held  in 
abeyance,  although  several  bids  were  ret^eived. 
A  similar  course  was  pursued  in  the  case  of  the 


mining  building.  The  delay  is  caused  by  the 
f  let  that  the  plans  for  the  roofing  material  may 
possibly  be  altered,  as  doubts  have  been  ex- 
pressed as  to  whether  a  felt  roof,  which  was 
specified,  would  last  for  the  required  time- 
Henry  F.  Cady,  a  joint  bidder  with  Johnson  & 
Bro.,  when  asked  by  a  reporter  when  work  on 
the  building  would  be  begun,  replied: 

"Almost  at  once.  I  should  say  that  within 
two  weeks  I  will  be  unloading  lumber  on  the 
ground.  The  material  used  will  be  mostly  yel- 
low pine,  shipped  here  from  Texas  and  Arkan- 
sas. The  specifications  say  that  the  work  must 
be  completed  by  Feb.  15,  1892,  and  I  have  no 
doubt  we  shall  be  through  on  time." 

The  American  correspondent  of  the  London 
Electrician^  writing  of  the  World's  Fair,  says 
that  "the  feeling  now  is  that  the  electrical  ex- 
hibits should  be  consolidated  as  far  as  possible, 
and  not  scattered  as  the  architects'  fancy  would 
dictate." 

Interest  in  the  controversy  over  the  electrical 
building  continues,  despite  the  fact  that  it  has 
practically  been  closed.  Commenting  on  the 
lack  of  space  devoted  to  this  department,  Mod- 
eni  Light  and  Heat,  Boston,  says: 

Mr.  Edison's  visit  to  Chicago  has  had  the  effect  of 
drawing  the  attention  of  the  commissioners  and  other  offi- 
cials of  the  World's  Columbian  Exhibition  to  the  problem 
of  the  electrical  exhibit  in  a  very  decided  and  energetic 
manner.  The  Western  Electrician  for  May  23d  con- 
tains a  full  account  of  the  outlining  features  of  the  exhibit 
as  projected  by  the  fair  officials,  and  points  out  clearly  the 
inadequacy  of  their  proposed  arrangements.  In  his  inter- 
views with  Professor  Barrett,  the  great  inventor  outlined 
his  ideas  of  just  what  such  an  exhibit  should  be.  We  are 
glad  to  notice  that  Mr.  Edison  favors  a  combined  exhibit, 
and  deprecates  the  plan  of  spreading  the  various  exhibits 
throughout  different  buildings.  Mr.  Edison  also  says  the 
proposed  building  will  not  be  large  enough  to  do  justice  to 
the  progress  of  electrical  applications,  and  that  the  power 
will  be  ludicrously  inadequate  to  the  demand.  In  fact, 
Mr.  Edison's  visit  brings  to  light  a  sad  lack  of  enthusiasm 
upon  the  part  of  the  electrical  department  officials.  Surely 
tliis  is  not  as  it  should  be.  What  is  the  matler  with  the 
woolly,  windy  city  ?  Where  shall  we  look  for  enthusiasm 
and  the  intelligent  push  which  surmount  difficulties  appar- 
ently insurmountable,  if  not  to  Chicago?  And  with  an 
agent  so  flexible  as  electricity,  which  can  be  utilized  in  an 
infinite  number  and  variety  of  ways,  with  a  beauty  and 
originality  which  simply  cannot  be  equaled  in  any  other 
industry  in  the  world,  what  tremendous  possibilities  are 
within  their  reach!  Let  us  have  a  building  big  enough, 
ample  power  to  run  the  apparatus,  and  a  rational  enthusi- 
asm of  the  officers,  and  the  electrical  department  of  the 
World's  Columbian  Exhibition  will  surpass,  in  instructive- 
ness  and  attractiveness,  any  half-dozen  other  departments 
in  the  entire  fair. 

It  should  be  remarked  in  this  connection  that 
the  chief  of  the  Department  of  Electricity  has 
done  everything  in  his  power  to  secure  for  the 
electrical  interest  the  requisite  space  for  a  united 
exhibit.  Whatever  blame  there  is  to  be  attached 
to  fair  officials  shou'd  be  laid  to  the  Construc- 
tion Department,  which  was  responsible  for  the 
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plans  and  allotment  of  space,  and  the  committee 
on  grounds  and  buildings,  which  approved  the 
action  of  Chief  Burnham  of  the  Construction 
Department. 

Prof.  Barrett,  who  has  been  indisposed  for 
the  last  week  or  two,  left  for  Michigan  City 
with  his  family  last  Saturday.  He  expected  to  be 
back  in  two  or  three  days,  but  a  telegram  re- 
ceived from  him  on  Monday  stated  that  his  stay 
would  be  prolonged  a  week  or  more. 


It  is  proposed  to  connect  P.elgrade  and  Topschider,  in 
Servia,  by  an  electric  railroad. 
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Sims-Edison  Automatic  Torpedo. 

An  interesting  experiment  with  a  new  elec- 
trically propelled  torpedo  was  recently  made  at 
the  nava!  station  of  GreviUe,  in  the  harbor  of 
Havre,  France.  The  distinguishing  feature  of 
this  torpedo,  which  is  the  Sims-Edison,  is  that 
the  operator,stationed  at  the  place  of  departure, 


nishes  the  power.  The  current  is  passed 
through  a  rheostat  to  the  cable  of  the  torpedo. 
The  terminals  of  the  cable  are  joined  to  the 
commutator  of  the  motor  in  such  a  way  that  the 
unwinding  of  the  cable  is  governed  by  the 
rotation  of  the  motor  armature.  The  motor  is 
a  two  pole  machine  wound  in  series,  so  that  the 
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retains  complete  control  over  it.  By  means  of 
electricity  it  can  be  guided  in  any  direction, 
stopped  or  exploded  at  the  will  of  the  operator 
on  shore  or  on  board  a  war-ship. 

The  torpedo  consists  of  two  distinct  parts. 
The  upper  portion  or  floater  is  built  of  sheet 
copper  and  filled  with  a  buoyant  material  that 
serves  to  support  the  lower  part,  or  torpedo 
proper,  the  whole  remaining  submerged  at  a 
fixed  depth  below  the  surface  of  the  water. 
The  torpedo, which  has  the  common  cigar  shape, 
is  divided  into  four  compartments,  of  which  the 
first  contains  the  explosive,  450  pounds  of  dyna- 
mite or  gun-cotton.  The  second  compartment  is 
filled  with  air,  which,  beside  counteracting  the 
weight,  serves  to  separate  the  explosive  from 
the  mechanism  of  the  torpedo.  In  the  third 
chamber  is  coiled  10,500  feet  of  two  wire  cable, 
well  insulated  and  carefully  wound  on  a  mov- 
able spool.  The  cable  is  0.4  inch  in  diameter 
and  its  specific  gravity  is  exactly  that  of  water, 
so  that  when  the  cable  is  wound  off  the  spool 
and  water  takes  its  place  in  the  compartment 
the  total  weight  of  the  torpedo  is  not  changed. 
The  rear  compartment   gives  room  for  an  elec- 


reversing  of  the  current  does  not  alter  the 
direction  of  its  rotation.  The  reversing  of  the 
current  is  utilized  in  deflecting  the  torpedo  from 
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side  to  side  and  is  accomplished  by  the  aid  of  a 
polarized  relay,  which  is  mechanically  connected 
to  the  rudder. 


the  increased  current  then  attracts  the  arma- 
ture of  the  magnet  and  causes  a  short  circuit 
through  the  explosive  compound. 

At  present  it  is  impossible  to  advance  an 
intelligent  prediction  as  to  the  merits  of  the 
Sims-Edison  torpedo  in  actual  warfare,  but  as 
a  new  and  ingenious  application  of  electricity 
in  naval  service  the  invention  is  unquestion- 
ably of  great  interest.  The  cuts  are  reproduced 
from  L' lllustraiion. 


Froges    Aluminum    Plant    at    Grenoble, 
Frdnce. 

The     accompanying    illustrations   represent 
the  Froges  aluminum  plant,  allusion   to   which 


FROGES  ALUMINUM  PLANT,  GRENOBLE,  FRANCE. 

has  heretofore  been  made  in  the  Western 
Electrician.  This  plant  is  located  on  the 
river  Adrets,  near  Grenoble,  France,  and  is  one 
of  the  largest  aluminum  works  in  Europe. 
This  and  the  Neuhausen  works  in  Switzerland 
were  among  the  first  to  use  electricity  on  a 
large  scale  in  the  production  of  this  important 
metal.  The  plant  consists  of  two  turbines  of  600 
horse  power  and  two  dynamos  each  capable 
of  generating 6,000  amperes  at  an  electromotive 
force  of  15  volts.  Current  for  the  illumination 
of  the  plant  is  furnished  by  a  third  dynamo 
driven  by  another  turbine  of  100  horse  power. 
The  cuts  were   reproduced  from  La   Nature. 


Ide's  Protected  Trolley  Wire. 

The  cut  presented  herewith  illustrates  a 
method  proposed  by  A.  L.  Ide  of  Springfield, 
111.,  by  which  a  trolley  wire  could  be  made 
harmless  as  far  as  making  contact  with  other 


FROGES  ALUMINUM  I'LANT,  GRKNODLE,  FRANCE. 

trie  motor  directly  connected  to  the  propeller 
and  making  Soo  revolutions  per  minute,  pro- 
ducing a  S|)eed  of  20  knots  an  hour.  The 
motor  is  furnished  with  a  governor  for  regulating 
its  speed.  The  total  weight  of  the  torpedo  is 
2,720  pounds,  and  its  length  is  24  feet.  It  is 
placed  in  the  water  through  a  tube  in  the  same 
way  as  any  ordinary  torpedo. 

A  small  mast  surmounted  by  a  red  ball  projects 
above  the  surface  of  the  water  and  enables  the 
operator,  whether  on  shore  or  in  a  vessel,  to 
follow  and  regulate  the  movements  of  the 
torpedo.  A  continuous  current  dynamo  of 
a  capacity  of  25  amperes  at   1,300  volts   fur- 


Another  purpose  served  by  the  electric  current 
is  that  of  exploding  the  torpedo.  An  electro 
magnet  having  an  armature  balanced  with  a 
spring  is  joined  in  the  circuit,  but  remains 
undisturbed  as  long  as  the  current  does  not 
exceed  the  average  speed,  When  an  explosion 
is  desired,  the  operator  draws  out  his  resistance; 


SIMS  EDISON   AUTOMATIC  TORPEDO. 

wires  is  concerned.  Mr.  Ide's  idea  is  to  cover 
the  upper  portion  of  the  trolley  wire  with  non- 
conducting material,  and  leave  the  lower  por- 
tion exposed,  as  indicated,  for  contact  with  the 
trolley  wheel.  The  insulating  sliield  is  tapered 
at  its  edges,  in  order  that  the  curved  llange  of 
the  trolley  may  the  more  readily  remain  in  con- 
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tact  with  the  wire  when  the  car  is  rounding  a 
curve.  The  thin  portions  are  sufficiently  thick, 
however,  to  cause  a  crossing  wire  that  might 
happen  to  fall  upon  the  coating  and  hang  down- 
wardly, to  stand  out  from  the  trolley  wire. 


Experiments  with  High  Tension  Currents 
at  Berlin. 

The  firm  of  Siemens  &  Halske,  Berlin,  Ger- 
many, has  for  a  couple  of  years  been  e.xperi- 
menting  with  converters  for  high  tension  cur- 
rent, and  also  with  conductors  and  insulators 
suitable  for  this  system  of  electrical  transmis- 
sion.  In  opposition  to  similar  experiments  made 
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FIG.  2.      EXPERIMENTS   WITH  HIOH  TENSION  CURRENTS  AT 
BERLIN. 

at  the  Oerlikon  factory  in  Zurich,  Switzerland, 
described  in  the  Western  Electrician,  April 
4,  1891,  this  concern  has  been  working  to 
abandon  the  use  of  oil  insulation  for  converters. 
It  has  undertaken  the  task  of  finding  a  dry  ma- 
terial that  would  be  as  effective  as  oil,  hoping 
that  whatever  good  results  might  be  obtained 
would  prove  valuable  in  the  construction  of 
high  insulation  cables  as  well  as  in  converters. 
A   series  of   experiments  in   this   line   was  re- 


FIG.  3.      EXPERIMENTS  WITH  HIGH  TENSION  CURRENTS  AT 
BERLIN. 

cently  made  at  the  club  rooms  of  the  Electro- 
technical  society  in  Berlin,  by  Dr.  Koepsel, 
who  read  an  interesting  paper  in  explanation. 

The  apparatus  employed  in  the  lecture  room 
consisted  of  three  converters  of  different  con- 
struction, but  of  an  even  capacity  of  10,000 
watts;  a  group  of  200  incandescent  lamps  (lo 
candle  power,  120  volt)  connected  in  series,  and 
another  group  of  200  lamps  (16  candle  power, 
ICO  volt)  connected  in  multiple.     In  addition  to 


I'IG.    0.      EXPERIMENTS  WITH  lUGJl  TENSION  CUKRENIS    AT 
BERLIN. 

this  there  was  a  complete  set  of  instruments  for 
indicating  the  current,  electromotive  force,  etc. 
A  1,000  volt,  10  ampere,  Siemens  .V  llalske  al- 
ternating dynamo  supplied  the  current.  This 
machine  was  located  at  the  factory,  whence  the 
current  was  carried  for  a  considerable  distance 


to  the  club-room.  Copper  conductors  of  a  car- 
rying capacity  equal  to  No.  12  B.  and  S.  gauge, 
supported  by  oil  insulators,  Fig.  r,  were  used. 
The  wires  were  joined  to  converter  No.  i.  Fig.  2, 
and  the  dynamo  current  of  1,000  volts  and  10 
amperes  was  transformed  into  20,000  volts,  also 
0.5  ampere.  Through  converter  No.  2  the  ten- 
sion was  again  reduced  to  1,000  volt,  and 
through  converter  No.  3  to  100  volts  and  100 
amperes.  At  this  pressure,  100  volts,  the  cur- 
rent was  fed  to  the  second  group  of  lamps,  sup- 
plying the  200  16  candle  power,  100  volt  lamps 
in  multiple.  Volt  and  ampere  meters  indicated 
during  the  display  the  exact  condition  of  the 
current,  and  also  the  loss  of  energy  in  convert- 
ing. As  one  experiment  the  current  was  taken 
from  the  secondary  coil  of  converter  No.  i,  with 
a  tension  of  20,000  volts,  and  was  carried 
through  a  fine  wire  to  the  first  group  of  200 
lamps  (10  candle  power,  120  volt)  connected  in 
series.  The  current  consumed  in  these  lamps 
proved  to  be  only  0.3  ampere.  During  the  ex- 
periment an  interesting  phenomenon  was  ob- 
served in  the  lamps.  The  carbon  filaments  in 
the  outside  lamps  of  the  series  were  noticed  to 
vibrate  rapidly,  the  rate  of  vibration  decreasing 
in  the  lamps  toward  the  center  of  the 
group,  where  the  filament  remained  quiet.  The 
cause  of  this  vibration  was  explained  by  means 
of  an  electroscope,  Fig.  3.     From  five  points  of 


FIG.   I.      EXPERIMENTS   WITH  HIGH  TENSION  CURRENTS  AT 
BERLIN. 

the  windings  of  the  secondary  coil  in  the  con- 
verter and  from  corresponding  points  in  the 
lamp  group  wires  were  connected  to  two  sets  of 
foil  electroscopes  supported  by  rods  of  hard 
rubber.  The  connections  were  such  that  the 
two  terminal  wires,  both  from  converter  and 
lamps,  were  joined  to  the  two  outside  foils  of 
each  group,  and  the  center  wire  from  each  side 
to  the  center  foil  of  the  electroscope,  and  so  on. 
In  sending  a  current  through  the  converter  and 
lamps  it  was  found  that  the  outside  foils  of  both 
sets  would  diverge  considerably,  while  the  foils 
next  to  them  would  be  less  disturbed,  and  the 
foils  in  the  center  would  remain  uninfluenced. 
Dr.  Koepsel  explained  this  as  a  proof  that  there 
are  two  points  in  the  circuit  where  the  difference 
of  potential  between  the  circuit  and  the  earth  is 
zero,  and  that  these  points  when  accurately 
determined  can  be  touched  without  feeling  the 
slightest  shock,  although  the  current  and  con- 
sequently its  tension  is  the  same  at  any  point 
throughout  the  whole  circuit.  In  approaching 
the  terminals  the  difference  of  potential  be- 
tween the  circuit  and  the  earth  increases.  It 
was  found  that  if  a  body  in  connection  with  the 
earth  was  brought  near  the  lamps  the  filament 
was  alternately  attracted  and  repelled.  The 
vibration  of  the  filament,  however,  could  not 
keep  pace  with  the  alternations  of  the  current; 
when  moving  at  the  same  rate,  however,  the 
filament  would  sometimes  strike  the  side  of  the 
glass  globe  and  break  off. 

The  electroscope  was  also  used  in  testing  to 
ascertain  the  possibility  of  an  electric  charging 
of  the  iron  casing  of  the  converter,  but  the  foils 
did  not  show  any  dellection  and  the  potential 
did  not  vary  from  that  of  the  earth.  In  con- 
sidering the  question  of  the  difference  of  poten- 
tial between  the  converter  circuit  and  the  earth 
another  interesting  point  was  brought  out.  A 
wire  was  connected  from  one  of  the  terminals 
of  the  .seconilary  coil  of  a  converter,  l'"ig.  .|, 
to  any  part  of  eith-.r  the  secondary  or  primary 
coil  of  another  convcrter,and  sparks  of  0.4  inch, 
accompanied   by  rattling   reiiorts,   were  drawn 


from  any  metallic  part  by  means  of  a  wire  with 
ground  connection.  This  experiment  showed 
the  necessity,  where  several  converters  are 
joined  in  multiple,  of  having  all  connections 
broken  when  the  device  is  not  in  use. 

Experiments  were  also    made    showing    the 
insulating  resistance  of  several  well-known  insu- 


FIG.   5.      EXPERIMENTS  WITH  HIGH  TENSION  CURRENTS   AT 
BERLIN. 

lating  materials.  A  soft  rubber  disk  of  0.04 
inch  thickness  was  placed  between  two  brass 
disks  each  four  inches  in  diameter.  In  this  test 
the  current  would  flow  from  one  pole  to  another 
across  the  edge  of  the  rubber  disk  with  much 
sparking  and  rattling.  It  would  not  penetrate 
the  rubber  disk  until  a  potential  of  10,000  volts 
was  reached.  A  disk  of  hard  rubber  would 
resist  a  tension  of  20,000  volts  without  being 
pierced  by  the  current.  A  glass  disk  of  0.12 
inch  thickness  was  also  placed  between  the 
brass  plates,  and  the  discharge  of  current  across 
its  edge  presented  the  striking  effect  illustrated 
in  Fig.  5  as  a  photographic  view  of  this  exper- 
iment. 

To  ascertain  the  resistance  of  oil  there  was 
employed  an  apparatus  consisting  of  two  brass 
cups  adjustable  by  screws  and  immersed  in. an 
oil  bath.  A  current  of  20,000  volts  would  strike 
through  0.12  inch  thickness  of  oil  transforming 
the  oil  at  the  points  of  contact  into  a  cloudy 
mixture  evidently  consisting  of  carbonized  sub- 
stances. 

Further  experiments  were  made  with  air  re- 
sistance. Fig.  6.  An  apparatus  having  ball  shaped 
pole  pieces  0.4  inch  in  diameter  would  discharge 
20,000  volts  through  a  space  of  0.4  inch.  With 
brass  disks  of  1.6  inches  diameter,  the  distance 
for  the  same  current  would  increase  to  o.S  inch, 
and  with  cone  shaped  poles  of  45  degrees  the 
space  would  be  1.2  inches.  In  this  last  experi- 
ment there  was  observed  the  electrical  phenom- 
enon known  as  St.  Elmo's  fire.  This  effect  was 
noticed  just  before  the  actual  discharge  took 
place.     The  discharge  between    the  pole  pieces 


FIG.    4.      EXPERIMENTb  WPPH  HIGH  TENSION  CURRENTS  AT 
BERLIN. 

would  assume  the  form  of  a  pointed  arc  making 
a  strong  clattering  noise,  the  tone  of  which 
would  vary  with  the  speed  of  the  dynamo.  The 
light  of  the  arc  displayed  a  great  variation  of 
colors,  and  would  maintain  itself  even  if  the 
pole  pieces  were  drawn  apart  to  a  distance  of 
4  inches.  In  using  carbon  poles  the  arc  could 
be  extended  to  4.4  inches. 

Further  tests  were  made  with  samples  of  high 
insulation  cables  encased  with  lead,  but 
without  rubber  for  inside  insulation.  The 
cables  were  joined  in  the  circuit  and  the  lead 
casing  grounded  on  the  waterpipesof  the  room. 
The  cables  resisted  20,000  volts'  pressure  with- 
out sustaining  any  injury,  while  rubber  insu- 
lated, lead  encased  cables  would  break  down  at 
a  tension  of  10,000  volts.  The  cuts  are  re- 
prodced  from  the  ]<yii;troh\hnis.chc  /.cilsclii ifl. 
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Electrical  Engineering  at  Cornell. 

In  the  accompanying  illustration  is  shown  a 
view  of  the  dynamo  room  at  Cornell  university, 
Ithaca,  N.  Y.  The  plant  is  located  in  Franklin 
hall,  which  was  erected  in  1SS3,  and  designed 
to  accommodate  both  the  physical  and  chemical 


ing  which  prevents  accidental  displacement  of 
the  springs.  The  device  thus  constructed  may 
be  less  than  from  one  thirty-second  to  one  fif- 
tieth of  in  inch  in  thickness,  and  when  placed 
under  an  ordinary  carpet  will  give  no  indication 
of  its  presence  by  a  ridge  and  will    produce  no 


ELECTRICAL   ENGINEERING   AT   CORNELL. 


departments.  At  the  present  time,  however, 
the  entire  building  is  given  over  to  the  study  of 
experimental  physics.  On  the  first  floor  is  the 
large  lecture  room.  In  addition  to  recitation 
rooms,  the  cabinet  of  apparatus  occupying  three 
large  rooms  adjoining  the  lecture  room,  and  the 
laboratories  for  practice  work  in  general  physics, 
applied  electricity,  photometry  and  practical 
photography,  Franklin  hall  contains  many 
rooms  where  original  investigation  can  be  car- 
ried on. 

The  dynamos  that  are  used  for  lighting  the 
university  herewith  shown  are  arranged  to 
afford  opportunity  for  complete  "plant"  testing 
by  students  of  electrical  engineering.  They 
have  been  placed  in  the  steam  engine  laboratory 
in  the  closest  pro.ximity  to  the  sources  of  water 
and  steam  power.  For  the  incandescent  light- 
ing of  the  shops,  laboratories  and  offices,  current 
is  obtained  from  an  Edison  five  hundred  light 
dynamo.  Arc  lamps  in  shops  and  armory  and 
on  the  campus  are  supplied  with  current  from 
a  40  arc  light  alternator  of  the  Westinghouse 
type. 

The  dynamos  are  so  installed  that  they  may 
be  driven  by  water  or  steam  power  or  both.  Or- 
dinarily the  generators  are  operated  by  water 
power,  furnished  by  the  turbine  wheel  in  the 
Ithaca  gorge,  and  they  are  driven  from  the 
shop  main  line  shaft  by  belting  through  a  jack- 
shaft.  This  connection  to  the  line  shaft  is  made 
automatically  when  the  machines  are  to  be 
started,  so  that  the  line  shaft  does  not  have  to 
be  stopped.  The  jack-shaft  is  equipped  with 
friction  clutch  pulleys  of  the  most  approved 
make,  enabling  each  machine  to  be  started  and 
stopped  independently.  A  straight  line  auto- 
matic engine  is  so  arranged  that  it  can  be  belted 
to  the  jack-shaft  at  any  time  without  stopping, 
and  is  thus  used  ordinarily  to  help  the  water 
power  over  the  maximum  demand  for  power  in 
the  shops,  and  for  lights  between  5  and  6  o'clock. 
The  dynamo  room  is  in  charge  of  Professor  H. 
J.  Ryan. 


Circuit  Closer  for  Burglar  Alarms. 

The  device  illustrated  is  a  new  form  of  cir- 
cuit closer  for  burglar  alarms,  and  consists  of  a 
pair  of  very  thin  strips  of  elastic  metal,  watch- 
spring  steel  being  preferred.  These  strips  are 
mechanically  connected,  but  are  insulated  from 
each  other  by  thin  pads  or  washers  at  short 
distances.  These  strips  may  be  of  any  desired 
length.     They  are  inclosed  in   a  tubular  cover- 


appreciable  wear  on  the  carpet.  The  elasticity  of 
the  springs  is  sufficient  to  support  the  weight  of 
the  carpet  without  permitting  the  springs  to  come 


CIRCUIT   CLOSER    FOR    IIURGLAR   ALARMS. 

in  contact,  but  when  pressed  upon  by  a  heavy 
weight,  as  for  instance  when  a  person  treads  on 
the    carpet    just  above    one    of  these    circuit 


Electric  Hoists  In  Mine  Haulage. 

An  advantage  peculiar  to  the  electric  system 
of  haulage  for  underground  work  is  the  ease 
with  which  the  locomotive  may  be  assisted  on 
inclines  by  means  of  stationary  electric  hoists 
operated  on  the  same  circuit  with  the  locomo- 
tive, thus  permitting  the  employment  of  much 
smaller  locomotives  than  would  be  possible 
otherwise.  For  instance,  in  a  certain  coal  mine, 
a  '  40  horse  power  locomotive  was  necessary. 
As  the  entry  was  driven  forward  a  fault  in  the 
measure  was  met,  and  the  grade  for  a  compara- 
tively short  distance  so  increased  that  th»  loco- 
motive was  unable  to  handle  the  work. 
An  auxiliary  stationary  hoist  was  set  up  at  the 
top  of  this  hill  to  remedy  the  difficulty.  For 
such  work  special  apparatus  is  necessary,  and 
the  Thomson-Van  Depoele  Electric  Mining 
company  has  placed  on  the  market  electric 
hoists  designed  for  underground  haulage  plants. 
The  illustration  shows  one  of  these  which  was 
recently  made  for  a  western  coal  mine.  The 
plant  originally  consisted  of  one  hoist,  but  its 
work  and  the  results  obtained  by  its  use  proved 
so  eminently  satisfactory  that  two  other  hoists 
were  immediately  ordered. 

The  outside  dimensions  of  the  hoist  are 
nine  feet  by  seven  feet  four  inches,  and  the 
total  height  is  nearly  six  feet.  The  motive 
power  is  furnished  by  a  Thomson-Houston 
motor  of  35  horse  power,  and  wound  far  a  poten- 
tial of  440  volts.  It  is  series  wound  and  runs 
normally  under  load  at  aspeed  of  1,100  revolu- 
tions per  minute.  A  speed  reduction  from 
the  motor  armature  to  the  drum  of  25 ^'2  is  ac- 
complished by  one  intermediate  shaft  with 
proper  gears  and  pinions.  This  gives  a  rope 
speedof  a  little  over  500  feet  per  minute,  or  492 
feet  per  revolution  of  the  motor.  The  drum, which 
is  mounted  on  a  sleeve  and  is  thrown  into  action 
with  the  large  gear  by  a  friction  clutch,  is  four 
feet  in  diameter,  with  a  36-inch  face.  Its  rota- 
tion, when  running  independently,  is  governed 
by  two  band  brakes  which  extend  around  nearly 
the  entire  circumference  of  the  drum.  The  out- 
fit is  equipped  with  five  controlling  levers,  four 
of  which  are  shown  in  the  illustration.  One  op- 
erates the  rheostat  contact,  one  the  drum  clutch, 
two  are  brake  levers,  which  are  entirely  inde- 
pendent, and  the  last  operates  the  reversing 
switch,  giving  the  drum, when  thrown  into  action 
with  the  motor,  positive  motion  in  either  direc- 
tion of  rotation.  The  controlling  levers  are 
all  latched,  and  all  within  easy  reach  of  the  op- 
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closers,  the  springs  will  yiekl  and  come  in  con- 
tact, thus  closing  the  circuit.  A  side  elevation 
and  a  plan  view  of  the  device,  which  is  the  in- 
vention of  Edwin  A,  Darling  of  Worcester, 
Mass.,  are  presented  in  the  cut. 
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erator.  The  gears  and  pinions  are  noiseless, 
and  carefully  covered  to  prevent  accidents,  and 
the  motor  has  self-oiling  bearings. 


Olympia,  Wash.,  is  to  h.ivc  an  electric  street  railwayv 
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Wassel's     Methods     of     Automatically 
Starting  Constant  Potential  Motors. 

To  make  clear  the  ingenious  controlling  de- 
vices illustrated  in  the  cuts,  it  will  not  be  amiss 
to  explain  a  few  facts  which  are  well  known  to 
the  majority  of  those  handling  constant  poten- 
tial motors. 

When  the  armature  of  a  constant  potential 
motor  revolves  at  a  slow  rate  of  speed  its  count- 
er electromotive  force  is  small,  and  hence'  it 
offers  very  little  resistance  to  the  flow  of  current 
through  it.  As  the  speed  rises  the  counter 
electromotive  force  gradually  rises  also,   until, 
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FIG.  I.      STARTING   CONSTANT   POTENTIAL   MOTORS 

when  the  normal  speed  has  been  attained,  there 
will  be  a  normal  flow  of  current  through  the 
armature.  An  increase  of  load,  as  it  tends  to 
reduce  the  speed  of  the  armature,  will  cause  an 
abnormally  strong  current  to  flow.  The  effect 
of  this  is  the  great  liability  to  heat  the  wires  and 
burn  the  insulation  of  the  armature  before  it  at- 
tains the  requisite  speed.  To  overcome  this 
difficulty  it  has  been  the  general  practice  to  pro- 
vide an  artificial  resistance  placed  into  the  ar- 
mature connection  to  be  gradually  cut  out  by 
hand  as  the  speed  rises. 

With  a  view  of  improving  on  the  old  fashioned 
practice  and  rendering-au;omatic  the  movement 
of  the  rheostat  contact  lever,  F.  A.  Wessel  of 
Brooklyn,  N.  Y.,  has  devised  the  three  following 
methods: 

Fig.  I  represents  diagramraatically  a  mechan- 
ism through  which  the  magnetism  of  the  motor 
fields  is  employed  to  cut  out  resistance  in 
series  with  the  armature. 

-  In  this  arrangement  the  rheostat  lever  is  pro- 
vided with  an  armature  and  is  fu'crumed,  as 
shown,  just  above,  and  in  close  proximity  to  the 
poles  of  the  field  magnet.  A  spring  holds  the 
lever  away  from  the  magnet,  and  a  dash  pot  is 
inserted  to  prevent  a  too  quick  movement  of  the 
lever. 

To  start  the  motor  it  is  only  necessaiy  to  close 
the  switch.  The  field  magnet  takes  full  cur- 
rent, and  the  armature  begins  slowly  to  revolve. 
At  this  stage  of  the  operation  injury  to  the  ar- 
mature is  prevented  by   the  resistance  which  is 
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included  at  starting  in  the  shunt  circuit. 
The  field  magnet  now  begins  to  attract 
the  armature,  drawing  down  the  lever  to  cut 
out  the  resistance.  This  movement  is  gradual 
and  so  controlled  by  the  dash-pot  that  a  prede- 
termined time  elapses,  sufficient  for  the  arma- 
ture to  have  acquired  the  requisite  speed  before 
the  lever  is  completely  drawn  down,  and  all  the 
resistance  coils  are  cut  out. 

In  a  second  method.  Fig.  2,  Mr.  Wessel  makes 
use  of  the  tendency  of  an  armature  to  center 
itself,  so  to  speak,  when  revolving  between  the 
fields.  This  tendency  he  controls  by  a  dash- 
pot,  which  retards  the  centering  operation,  and 
consequently  the  movement  of  the  rheostat  lever. 


When  the  current  is  cut  off  a  spring  returns  the 
lever  and  armature  to  their  initial  positions  and 
interposes  the  full  resistance  into  the  armature 
circuit,  so  that  on  starting  the  operation  de- 
scribed will  be  repeated. 

Fig.  3  illustrates  a  third  method  which  is  de- 
scribed as  being  particularly  applicable  to  fan 
motors.  Referring  to  the  cut  it  will  be  under- 
stood that  when  the  current  is  turned  on,  the  fan 
revolving  with  the  armature  in  the  direction  of 
thearrow,  will  tend  to  force  the  sliding  armature 
shaft  inward  against  the  spring  in  the  direction 
of  the  arrow.  This  causes  the  rheostat  lever 
to  move  in  the  direction  of  its  arrow.  This  ten- 
dency of  the  fan  to  force  the  shaft  inward,  and 
consequently,  through  the  lever  to  cutout  more 
or  less  of  the  resistance,  is  substantially  propor- 
tional to  the  speed  of  the  armature.  The  re- 
sistance interposed  in  the  armature  circuit  will 
hence  be  entirely  governed  by  the  amount  of 
resistance  required  by  the  armature  to  counter- 
act the  action  of  the  current.  A  governor  is  thus 
provided. 

National  Electric  Light  Association. 

The  members  of  the  executive  committee  of 
the  National  Electric  Light  association  assem- 
bled at  Montreal  la^t  week  to  arrange  details 
for  the  coming  convention.  An  unusually  active 
interest  is  manifested  this  year  in  the  Montreal 
meeting,  not  only  by  the  electrical  people  of  the 
United  States  but  also  of  Canada,  and  it  looks 
as  though  the  attendance  and  objects  of  interest 
displayed  will  equal  and  even  exceed  those  of 
■former  conventions.  The  association  has  been 
growing  steadily  during  the  last  few  years.  It 
is  the  representative  organization  of  the  electri- 
cal interests  of  the  country,  and,  owing  to  the 
very  practical  nature  of  its  objects  and  labors 
and  the  immense  aid  it  affords  its  members  in  a 
knowledge  of  the  most  economical  and  efficient 
solution  of  the  every  day  problems  in  commer- 
cial work,  is  growing  in  favor. 

The  Victoria  skating  rink  at  Montreal  will  be 
used  for  the  purposes  of  the  exhibition,  as  it  has 
been  found  that  a  smaller  hall  would  not  be 
sufficiently  large  to  accommodate  all  who  are 
anxious  to  obtain  space. 


Proposed  South   Side  Electric   Railway, 
Chicago. 

An  ordinance  has  been  introduced  in  the  Chi- 
cago city  council  gianting  a  franchise  to  the 
newly  organized  South  Chicago 
Street  Railway  company.  This  com- 
pany proposes  to  operate  an  electric 
road  on  the  following  named  streets: 
On  Commercial  avenue  from  Ninety- 
second  street  north  to  Seventy-ninth, 
thence  to  Coles  avenue;  on  Commer- 
cial avenue  from  Seventy-ninth 
street  to  Cheltenham  place,  thence  to 
Coles  avenue;  on  Buffalo  avenue 
from  Ninety-second  to  Eighty- 
seventh  street;  on  Eighty-seventh 
from  Buffalo  avenue  to  Superior 
avenue,  thence  to  Eighty-third  street, 
thence  to  Ontario  avenue;  on  On- 
tario avenue  to  Ninety-ninth  street, 
and  thence  to  Coles  avenue;  on  Coles 
avenue  to  Seventy-first  street;  on 
Seventy-first  street  to  Yates  avenue: 
on  Yates  to  Sixty-eighth  street,  and 
on  One  Hundred  and  Sixth  street 
from  Ewing  avenue  to  Indiana  boule- 
vard. The  ordinance  permits  the  use 
of  either  overhead  or  underground 
wires  or  storage  batteries,  and  re- 
quires the  cars  to  be  heated  from  No- 
vember to  March  inclusive.  A  f  10,000 
bond  must  be  filed  to  secure  the 
completion  of  the  lines  in  two  years. 


Philadelphia  Storage  Battery  Cars. 

The  first  public  exhibition  of  the  new  Wright 
and  Starr  system  of  street  railway  propulsion  by 
storage  batteries  was  given  in  Philadelphia 
recently.  The  T/'/wi  of  that  city  thus  describes 
the  trip:  "The  special  car  left  the  depot  at 
I^ehigh  avenue  shortly  after  four  o'clock,  con- 
taining a  large  number  of  councilmen  and  those 
interested  in  electrical  affairs.  The  car  was 
handsomely  fitted.  The  propelling  power  is 
furnished  by  two  rows  of  storage  cells  on  each 
side  of  the  car,  placed  under  the  seats,  connected 
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to  a  motor  geared  directly  to  the  wheels  of  the 
car.  Withthe  cells  the  car  weighs  13,500  pounds." 
It  is  claimed  that  the  car  will  be  able  to 
ascend  a  10  per  cent,  grade  with  a  full  load,  but 
the  heaviest  grade  on  the  trial  trip  was  one 
about  3j4  per  cent.  The  new  system  worked 
very  satisfactorily  on  the  trial  trip,  the  car 
starting  and  stopping  easily  and  readily  with  a 
load  of  about  twenty  passengers. 


Electric  Railway  Litigation. 

The  Supreme  Court  of  Ohio  has  reversed  the 
decision  of  the  Cincinnati  Superior  Court,  which, 
at  the  petition  of  a  telephone  company,  ordered 
an  electric  railway  company  to  substitute  the 
double  for  the  single  trolley  system,  it  being  as- 
serted that  the  latter  interfered  with  the  use  of 
telephone  wires.  The  decision  will  affect  all 
the  larger  cities  in  the  state. 


Frankfort  Electrical  Exhibition. 

On  the  occasion  of  the  recent  opening  of  the  Frankfort 
Electrical  K.xhibition,  Finance  Minister  Miquel,  as  honor- 
ary president,  took  the  opportunity  of  thanking  the  em- 
press and  the  grand  duke  for  the  interest  they  had  shown 
in  the  enterprise.  After  three  cheers  had  been  proposed 
by  the  burgomaster  of  Frankfort  to  the  emperor,  the  Em- 


Large  Isolated  Plant. 

The  Chicago  Herald  has  decided 
to  install  a  large  isolated  plant  in  its  new  build- 
ing on  Washington  street,  Chicago.  It  has 
awarded  the  contract  to  the  Chicago  Edison 
company  for  the  incandescent  plant,  and  the 
Thomson-Houston  company  for  the  arc  lighting. 
The  building  is  now  being  wired  by  these  com- 
panies. There  will  be  50  arc  lamps  and  2,000 
incandescent  lamps. 
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press  Frederick  and  the  grand  duke  walked  through  the 
exhibition.  Among  other  things  they  heard  the  very  suc- 
cessful telephonic  transmission  of  an  opera  by  r>elibes. 
which  was  being  performed  in  the  opera  house  at  Munich, 
and  then  listened  to  an  English  song  given  by  an  Edison 
phonograph.  The  empress  and  the  other  distinguished 
visitors  expressed  great  satisfaction  with  what  they  had 
seen.  In  Ihe  afternoon  there  was  a  bantjuet,  nnd  in  tiie 
evening  festive  performances  in  the  exhibition  theater  and 
in  the  opera  house. 
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Storage    Battery   Cars   on   the    Milford, 
Mass.,  Street  Railway. 

The  results  attained  during  the  last  two  years 
at  Beverly,  Mass.,  on  the  Beverly  &:  Danvers 
street  railway,  have  been  sufficiently  satisfactory 
to  induce  the  Hopedale  Electric  Car  company 
to  equip  the  Milford  &  Hopedale  line  with  the 
latest  type  of  its  appliances. 

The  cars  have  been  in  operation  since  April 


as  seven  or  eight  at  once.  The  current  used  is 
from  five  to  eighteen  amperes  with  a  voltage  per 
cell  of  about  two  and  one-fifth.  From  three  to 
four  hours  is  required  for  charging. 

The  cars  were  made  by  the  Ellis  Car  com- 
pany of  Amesbury,  Mass.;  six  of  them  are  16 
feet  1 1  inches  long,  and  seat  twelve  passengers 
on  a  side.  They  are  mounted  on  Bemis  trucks. 
Two  7^2-horse  power  motors  with  single  reduc- 
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14th.  The  length  of  the  line  is  about  six  arid  a 
half  miles,  and  is  laid  with  thirty-five  pound  rail, 
made  by  the  Pennsylvania  Steel  company.  Tie 
rods  are  used  every  seven  feet.  The  grades  are 
as  high  as  eight  per  cent.,  and  include  one  of 
five  per  cent,  for  1,500  feet,  and  one  of  eight 
per  cent,  on  a  curve  of  forty-five  feet  radius. 
The  cars,  it  is  stated,  ascend  this  grade  at  a  rate 
of  about  five  miles  per  hour. 

The  power  station  and  car  house  are  at  the 
center  of  the  line.  The  generating  plant 
consists  of  two  automatic  Ball  engines,  one  of 
30-horse  power  and  one  of  60-horse  power. 
These  engines  drive  two  twenty  light  Weston 
generators  by  means  of  Evans  friction  pulleys. 
The  arrangement  is  such  that  either  generator 
can  be  driven  by  one  or  both  engines.  The 
switch-board  made  by  Holster  &  Cabot  is  most 
complete,  and  presents  a  handsome  appearance. 
Weston  current  and  pressure  indicators  are 
used. 

The  boiler,  of  a  unique  and  special  des'gn, 
was  made  by  Edward  Kendall  &  Son  of 
Carabridgeport,  Mass.  It  is  of  theBelpair  type 
which  was  originally  brought  out  in  Belgium, 
but  has  been  modified  in  a  number  of  essential 
points  by  the  manufacturers  in  this  country.  It 
is  of  tubular  pattern,  like  a  locomotive  boiler, 
and  no  bricks  are  used  in  its  setting,  the  boiler 
being  simply  mounted  on  piers.  By  this  method 
of  construction  it  is  claimed  that  there  is  no 
space  heated  by  fire  which  does  not  directly 
produce  steam.  A  fire  arch  is  used  above  the 
furnace,  and  every  part  of  the  boiler  is  accessi- 
ble. 

The  car  house  and  storage  room  are  connected 
directly  with  the  power  house.  The  racks  for 
holding  the  batteries,  are  made  adjustable 
in  height  by  means  of  screws  connected  with 
sprocket  chains  and  operated  from  one  point. 
This  arrangement  facilitates  the  removal  from 
and  the  replacement  of  the  storage  cells  in  their 
positions  under  the  car  seats.  The  connections 
from  the  cells  to  the  car  and  rack  are  made  au- 
tomatically when  they  are  set  in  place.  The 
batterie.s,  which  are  of  the  Johnson  type,  are  ar- 
ranged in  trays  of  twelve  cells  each,  and  weigh 
thirty-two  pounds  per  cell,  making  a  total  weight 
for  the  battery  equipment  of  .(,4>io  pounds.  The 
number  of  cells  for  each  car  is  140.  'I'hreesets, 
or  420  cells,  are  generally  charged  at  a  time, 
though  the  equipment  allowsof  charging  as  few 


tion  gearing  run  in  oil,  are  used  on  each  car. 
An  essential  portion  of  the  system  is  the  con- 
trolling switches,  two  of  which  are  used,  one  at 
each  end  of  the  car.  The  inside  cylinder  of  this 
switch  is  made  of  the  best  vulcanized  rubber 
with  brass  connections.  Each  switch  has  six 
different  positions  and  regulates  the  current 
flowing  through  themotorsby  changing  the  con- 


that  the  energy  of  the  car  while  going  down 
grade  can  be  used  to  operate  the  motors  as  dy- 
namos. It  is  claimed  that  in  actual  practice  it 
has  been  found  possible  by  this  device  to  return 
to  the  batteries  from  fourteen  to  twenty-two 
per  cent,  of  the  energy  expended  in  operating 
the  car. 

Only  two  cars  at  a  time  are  being  run  at  pres- 
ent, and  each  car  covers  twenty-four  miles  with- 
out re-charging.  During  the  last  thirty-seven 
days  the  cars  made  2,736  miles,  and  carried  13,- 
200  passengers. 

The  cars  run  at  present  sixteen  hours  a  day, 
or  six  hours  longer  than  the  generating  station 
is  kept  in  operation.  The  time  required  to  as- 
cend the  five  per  cent,  grade  with  the  length  of 
1,500  feet  already  referred  to,  is  slated  to  be 
three  minutes,  with  an  average  amperage  of  72 
and  voltage  of  145. 

An  example  of  the  capability  of  the  system 
was  shown  during  the  early  part  of  April  when 
one  of  the  cars,  in  trying  to  pass  a  curve  which 
was  not  laid  with  grooved  rails,  ran  off  the  track 
into  the  sand.  This  car  was  replaced  on  the 
track  by  its  own  motive  power  within  twenty 
minutes.  The  cuts  are  from  the  Street  Railway 
Journal. 

Edmond  Becquerel's  Death. 

Edmond  Becquerel,  the  eminent  Frencti  electrician, 
whose  death  was  recently  announced,  was  born  in  Paris, 
March  24.  1820.  His  father,  the  veteran  Antoine  Ccesar 
Becquerel,  Ihe  friend  of  Davy,  Faraday,  de  la  Rive,  Am- 
pere, Arago  and  ail  the  notabilities  of  the  former  genera- 
tion, died  at  the  age  of  ninety,  in  187S.  From  lS23to 
1863  he  had  worked  incessantly  at  electro  chemistry, 
atmospheric  electricity  and  kindred  problems;  and  in  many 
of  the  later  of  those  researches  his  son  Edmond  was  asso 
ciated  with  him.  In  1856  the  latter  made  a  very  com- 
plete study  of  the  electromotive  force  and  internal  resist- 
ance of  primary  batteries.  At  one  time  he  gave  much 
attention  to  the  subject  of  magnetism,  and  conducted  a 
series  of  researches  on  the  diamagnetic  properties  of  bodies, 
using  for  that  purpose  an  electro-magnet  of  a  size  which 
at  that  date — 1846— had  scarcely  been  equaled  in  power. 
M.  Becquerel  also  made  e.xhaustive  researches  into  the 
causes  and  effects  of  light,  and  his  treatise  on  this  subject 
is  considered  a  standard  authority. 


Effect  of  Electrical  Discharge  on  Steam. 

Before  the  Royal  Meteorological  society  of  England, 
recently  Shelford  Bidwell,  M.  A  ,  F.  R  S.,  exhibited  an 
experiment  showing  the  effect   of  an   electrical    discharge 
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nections  of  the  batteries  so  as  to  vary  the  poten- 
tial. To  put  the  switch  in  circuit  it  is  necessary 
to  insert  a  key  at  the  base,  and  this  can  only  be 
done  when  the  regulator  handle  is  at  the  zero 
position.  Through  this  arrangement  there  is  no 
danger  of  accidental  short  c  rcuiting.  Another 
valuable  feature  of  the  car  is  an  electric  brake 
which  is  under  complete  control  of  the  motor 
man  by  means  of  a  knob  at  the  top  of  the  switch 
box.     The  braking   is  done  in  such   a  manner 
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upon  the  condensation  of  Steam.  The  shadow  of  a  small 
jet  of  steam  cast  upon  a  white  wall  is,  under  ordinary  con- 
ditions, of  feeble  intensity  and  of  a  neural  tint,  but  if  Ihe 
steam  is  electrified  the  densiiy  of  the  shadow  is  at  once 
greatly  increased,  and  it  assumes  a  peculiar  orange  brown 
hue.  The  electrical  discharge  appears  to  promote  coales- 
cence ol  the  cxcee 'ingly  minute  particles  of  water  con- 
tained in  the  jet,  thus  forming  drops  large  enough  to 
obstruct  the  more  refrangible  rays  of  light,  ft  is  suggested 
that  this  experiment  may  help  to  explain  the  intense  dark- 
ness, often  temper;;d  by  a  lurid  yellow  glow,  which  is  char- 
acteristic of  thunder  clouds. 
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The  contract  for  the  electrical  building  at 
the  World's  Columbian  Exposition  was  awarded 
during  the  week  as  was  anticipated.  There  is 
now  no  question  about  the  dimensions  of  the 
proposed  structure.  The  original  plans  will  be 
followed  and  the  electrical  people  will  be 
obliged  to  make  the  best  of  the  facilities  at  their 
disposal.  Despite  the  earnest  protest  of  the 
entire  fraternity  it  has  been  decided  to  make 
the  electrical  display  in  a  building  much  smaller 
than  the  requirements  of  the  department  de- 
mand. 

This  will  prove  a  great  disappointment  to 
the  electrical  interests,  as  it  was  hoped  even  at 
the  last  moment  that  the  directors  would  cause 
the  plans  to  be  changed  so  as  to  provide  for  a 
larger  building.  Chief  Barrett  made  a  strong 
fight,  but  wa?  unable  to  secure  the  desired 
change,  owing  to  the  fact  that  the  plans  had  so 


far  progressed  that  any  serious  alteration  such 
as  that  contemplated  in  the  demand  of  the 
Electrical  Department,  would  necessitate  a  com- 
plete rearrangement  of  buildings  and  allotments. 
The  whole  trouble  was  due  to  the  failure  of 
Chief  Burnham  of  the  Construction  Department, 
to  consult  the  electrical  interests  as  to  the 
amount  of  space  a  representative  display  of 
the  industry  would  occupy.  Throughout  the 
entire  proceedings  he  has  studiously  disregard- 
ed the  demands  of  the  electrical  people  and 
has  opposed  every  attempt  to  change  the  origi- 
nal design. 

While  it  is  true  that  the  electrical  people  have 
not  been  successful  in  their  efforts  to  secure  a 
larger  building  and  a  united  display  they  have 
gained  many  points  in  the  controversy  and  have 
reason  to  congratulate  themselves.  It  is  true 
that  the  generating  plant  will  be  situated  some 
distance  from  the  electrical  building,  but  it  is 
also  equally  true  that  Engineer  Gottlieb's  pet 
scheme  for  conveying  steam  from  the  "ma- 
chinery annex"  to  the  electrical  building,  a  dis- 
tance of  1500  feet,  has  been  abandoned  and  in 
its  place  has  been  substituted  an  electric  system 
which  will  furnish  power  not  only  in  the  electric 
building,  but  also  throughout  the  grounds.  An 
immense  generating  plant  will  be  installed  in 
the  "Iood"  and  current  will  be  supplied  from 
this  point  for  the  illumination  of  buildings  and 
grounds  and  the  operation  of  machinery  in  all 
parts  of  the  great  fair.  This  is  an  important 
advantage  and  one  that  was  scarcely  expected 
even  though  electrical  engineers  realized  that 
it  would  be  to  the  interest  of  the  exposition  to 
make  this  arrangement.  At  present  the  plans 
for  an  underground  system  of  distribution  are 
being  prepared,  and  visitors  to  the  Fair  will  no 
doubt  have  an  apportunity  of  seeing  a  model 
system  in  practical  operation.  It  is  certainly 
appropriate  that  Chicago,  the  first  city  in  the 
world  to  make  the  radical  departure  of  adopt- 
ing underground  work  on  an  extensive  scale, 
should  make  a  special  display  at  the  Fair  show- 
ing the  advancement  that  has  been  made  in 
this  department. 

This,  however,  is  not  all.  The  agitation  for 
anelectrical  building  of  adequate  dimensions 
aroused  considerable  interest  among  the  direc- 
tors and  they  determined  to  utilize  electricity 
wherever  possible.  One  of  the  directors  ex- 
pressed the  conviction  that  the  fair  would  de- 
velop into  an  immense  electrical  display.  It  is 
nevertheless  to  be  regretted  that  the  directors 
could  not  be  prevailed  upon  to  change  the 
plans  for  the  building  devoted  to  electricity. 


Through  a  London  paper  news  comes  from 
Italy  that  an  elevated  electric  railway  of  unprece- 
dented height  is  about  to  be  built  at  Naples.  It  is 
stated  that  the  towers  supporting  the  rails  will 
reach  an  altitude  of  100  metres,  over  300  feet. 
If  this  is  true — doubtless  there  will  be  many  dis- 
posed to  doubt  the  accuracy  of  the  statement — 
the  success  of  this  extraordinary  undertaking 
will  be  watched  with  much  interest  by  electrical 
and  mechanical  engineers  the  world  over. 


The  irrepressible  conflict  between  the  electric 
railway  and  telephone  interests  still  wages. 
The  latest  manifestation  of  the  legal  aspects  of 
the  controversy  is  reported  from  Cincinnati,  O., 
where  the  Supreme  Court  of  the  state  has  over- 
ruled a  decision  made  by  the  Cincinnati  Super- 
ior Court  in  favor  of  the  telephone  people,  by 
which  the  street  car  company  was  ordered  to  re- 
place the  single  trolley  system  liy  double  trol- 
leys, on  the  ground  that  the  former  interfered 
with  the  telephone  wires.  This  decision  will 
undoubedly  have  the  effect  of  giving  renewed 
confidence  to  the  overhead  trolley  advocates. 
Those  who  are  most  interested  in  ,the  telephone 


and  electric  railway  systems  have  advised  a 
compromise,  and  it  is  believed  this  will  event- 
ually be  effected.  Both  the  telephone  and  the 
electric  railway  have  enough  to  do  resisting 
outside  interferences  without  fighting  each 
other. 

Much  dissatisfaction  is  expressed  in  New 
York  over  the  recent  proceedings  of  the  Board 
of  Electrical  Control  and  the  subway  companies. 
The  litigation  growing  out  of  the  misunder- 
standing between  the  several  interested  corpo- 
rations and  the  board  has  not  served  to  add 
luster  to  the  fame  of  the  commissioners.  The 
daily  press  is  a  unit  in  declaring  the  board  an 
inefficient  body,  and  all  who  have  had  business 
relations  with  this  institution  will  heartily  ap- 
prove this  expression. 


In  the  discussion  of  the  paper  before  the  in- 
stitute on  rapid  transit  in  cities,  reported  in  this 
issue.  Prof.  Forbes  calls  attention  to  the  fact 
that  the  English  have  apparently  outstripped 
the  Americans  in  rapid  transit  matters.  We 
have  heretofore  called  attention  to  the  progress 
that  has  been  made  on  the  other  side,  especially 
in  the  London  underground  system  It  appears 
that  our  friends  across  the  water  are  thoroughly 
enjoying  the  situation,  and  taking  all  the  com- 
fort possible  from  the  thought  that  they  have  at 
last  surpassed  their  American  rivals.  One  can- 
not wonder  at  this.  It  is  a  rare  spectacit  and, 
probably,  the  one  occasion  of  a  lifetime  for  our 
English  friends. 

The  subject  of  lighting  railroad  tunnels  is 
once  more  before  the  people  of  New  York,  the 
railroad  commissioners  having  resumed  their 
inquiry  into  the  best  methods  of  lighting  and 
ventilating  the  Fourth  avenue  tunnel  in  New 
York  City.  There  is  a  wide  difference  of 
opinion  expressed  by  the  experts  who  have  been 
heard.  Some  advocate  arc  lights,  others  prefer 
incandescent,  but  the  engineersoppose  any  kind 
of  electric  lights  as  they  say  they  could  not  see 
the  signal  lights  used  in  the  tunnel  owing  to  the 
brilliancy  of  the  electric  light.  The  commis- 
sioners have  not  yet  filed  their  final  report  and 
it  is  probable  that  another  attempt  will  be  made 
to  secure  a  system  which  shall  be  acceptable  to 
the  railroad  companies  and  serve  its  purpose. 
The  railroads  seem  to  be  particularly  unfortu- 
nate in  securing  a  practicable  s)'stem.  They 
profess  to  be  eager  to  secure  such  a  system  but 
they  have  yet  to  discover  one.  Authorities  in 
other  states  should  watch  the  proceedings  in 
New  York  and  take  advantage  of  the  informa- 
tion presented  by  the  experts. 


It  has  been  noticeable  of  late  that  the  tend- 
ency of  English  manufacturers  is  toward  the 
construction  of  combination  electric  lighting 
plants  rather  than  to  the  building  separatelv  of 
dynamos  and  engines.  Almost  every  week  the 
London  technical  papers  describe  an  outfit  simi- 
lar to  the  one  presented  in  another  column.  The 
advantages  of  the  combination  plant  are  many, 
and  it  would  seem  as  though  there  should  be  a 
sufficient  demand  in  the  United  States  foi  such 
machines  to  warrant  their  introduction  bv  our 
more  enterprising  concerns.  Several  .ilmerican 
dynamo  makers  have  exploited  combination 
plants  for  ship  lighting  service,  and  we  call  to 
mind  one  firm  at  least  which  is  employing  dyna- 
mo's directly  connected  with  engines  for  central 
station  work,  but  there  seems  outside  of  these 
to  be  little  or  no  appreciation  of  the  peculiar 
adaptability  of  such  equipments  for  isolated 
plants  in  cities.  In  Chicago,  for  instance,  in  the 
business  portion  of  the  city  where,  it  may  be 
said  without  exaggeration,  space  is  sold  by  the 
square  foot,  one  can  not  but  believe  that  the 
combined  engine  and  dynamo  would  meet  with 
favor  from  a  larger  number  of  those  who  wish 
to  install  an  isolated  lighting  system.  Go  into 
the  cellars  of  Chicago's  commercial  buildings, 
and  how  much  space  do  wc  find  wasted  in  order 
that  a  proper  length  of  belt  may  be  obtained 
between  engine  and  dynamo?  It  should  be 
enough  to  call  attention  to  this  bad  feature  in 
our  present  practice  to  insure  its  remedy. 
Which  of  our  manufacturers  will,  by  imitating 
the  English,  take  advantage  of  this  latent  de- 
mand? 
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Method  of  Magnetic  Separation. 

A  device  for  separating  magnetic  from  non- 
magnetic substances  is  shown  in  the  accom- 
panying illustration.  This  is  particularly  appli- 
cable to  the  separation  of  iron  particles  from 
magnetic  sands.  It  is  necessary  to  establish  a 
flow  of  water  in  which  the  materials  are  carried 
in  divided  form,  thus  producing  in  the  stream 
two  flowing  strata,  in  one  of  which  the  magnetic 
material  is  maintained  by  magnetic  action 
opposed  to  another  force,  as  gravity,  while  the 
non-magnetic   materials   are    forced    or   main- 
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METHOD   OF  MAGNETIC   SEPARATION. 

tained  in  another  stratum,  and  diverting  the 
stratum  of  flowing  liquid  and  magnetic  material 
through  a  channel  separate  from  that  through 
which  the  stratum  holding  the  non-magnetic 
material  passes. 

A  glance  at  the  cut  will  show  the  arrangement 
of  magnets  above  the  trough  and  in  close  prox- 
imity to  the  cover.  The  magnets  may  be  per- 
manent or  electro- magnets,  and  it  is  preferable 
to  give  them  a  movement  in  the  direction  of  the 
arrow  along  the  upper  side  of  the  trough.  To 
accomplish  this  they  may  be  mounted  upon  a 
belt,  carried  upon  two  wheels  or  drums  as 
indicated. 

At  the  outlet  end  of  the  conduit  or  trough 
two  openings  are  provided  on  different  vertical 
planes,  one  of  which  is  adapted  to  direct  the 
water  near  the  top  of  the  conduit  into  a  sepa- 
rate receiver  from  that  into  which  the  water  at 
the  bottom  of  the  conduit  or  trough  passes. 
The  lower  opening  preferably  takes  in  the 
greater  part  of  the  moving  stream,  especially 
where  the  magnetic  substances  forma  small  pro- 
portion of  the  total  solid  material.  Water  or 
other  liquid  under  pressure  or  head  may  be 
introduced  at  the  upper  end  of  the  trough  or 
conduit.  A  slight  inclination  is  given  to  the 
trough  or  conduit  to  assist  the  flow. 

It  will  be  noticed  that  there  is  an  openwork 
basket  or  receiver  reaching  nearly  to  the  bot- 
tom of  the  trough  and  in  the  path  of  the  flow- 
ing liquid.  Into  this  the  divided  substance — 
such  as  magnetic  sand — is  introduced  by  means 
of  a  hopper.  The  openings  in  the  receiver  are 
of  sufficient  size  to  allow  the  sand  or  other  sub- 
stance in  divided  form  to  be  washed  out  freely 
and  carried  along  by  the  stream  of  liquid  flow- 
ing through  the  conduit.  Receivers  having 
different  sized  openings  may  be  used  for 
materials  of  different  degrees  of  fineness.  The 
device  is  the  invention  of  Hemyl  Townsend  of 
New  York. 


Tapping  Telegraph  Wires  Prohibited. 

The  Illinois  legislature  last  week  passed  a 
bill  amending  the  present  act  prohibiting  the 
tapping  of  telegraph  wires.  It  provides  that 
any  person  who  shall  unlawfully,  intentionallj', 
and  maliciously  injure,  molest  or  destroy  any 
telegraph  line,  wire,  or  cable,  pole,  pier,  or 
abutment,  or  the  material  or  property  belong- 
ing thereto,  or  any  unauthorized  person  who 
shall  unlawfully,  willfully  and  maliciously  cut, 
break,  tap,  or  make  any  connection  with  any 
telegraph  line,  wire,  cable  or  instrument,  and 
unlawfully  or  willfully  and  maliciously  copy  in 
any  unauthorized  manner  any  message,  either 
social,  business,  sporting,  news  or  commercial 
reports  passing  over  it  in  this  state;  or  who 
shall  willfully  and  maliciously  prevent,  obstruct 
or  delay,  by  any  means  or  contrivance  whatso- 
ever, the  sending,  conveyance,  or  delivery,  of 
any  authorized  communication  by  or  through 
any  telegraph  line,  wire,  or  cable  under  the 
control  of  any  telegraph  company  doing  busi- 
ness in  the  state,  or  who  shall  willfully  and 
maliciously  aid,  agree  with,  employ,  or  conspire 
with  any  unauthorized  person  or  persons  to  un- 
lawfully do  or  cause  to  be  done  any  of  the  acts 
herein  before  mentioned,  shall,  on  conviction 
thereof,  be  deemed  guilty  of  a  misdemeanor 
and  be  punished  by  a  fine  of  not  less  than  .S300. 
or  more  than  $500,  or  imprisonment  in  the 
county   jail  not  exceeding  one  year,  or   both,  at 


the  discretion  of  the  court  having  cogn'zance 
thereof. 

Prosecution  under  this  act  shall  be  by  indict- 
ment in  any  court  having  criminal    jurisdiction. 

This  bill  is  aimed  at  bucket  shops  and  crooks 
mainly,  who  have  heretofore  interrupted  mes- 
sages and  held  them  back  until  they  could  take 
advantage  of  the  knowledg*  thus  obtained. 


An  Electrostatic  Safety  Cut-out. 

The  device  shown  in  the  accompanying  illus- 
tration is  a  brass  cylinder  fixed  on  an  ebonite 
base,  and  closed  at  the  top  by  an  ebonite  cap. 
A  solid  brass  rod  runs  from  top  to  bottom,  and 
near  the  bottom,  and  at  right  angles  to  it,  is 
fixed  a  smaller  adjustable  rod,  terminating  in  a 
flat  head.  Opposite  this  flat  disk  there  is  a 
brass  strip  secured  to  the  ebonite  cap.  From 
the  top  of  this  brass  strip  hangs  a  piece  of  gold 
or  aluminum  foil.  The  foil  and  strip  are  con- 
nected to  earth,  and  the  solid  brass  rod  is  con- 
nected to  the  circuit  to  be  protected.  Should 
the  difference  of  potential  between  the  foil  and 


ELECTROSTATIC   SAFE!  V   CUTOUT. 

the  terminal  opposite  it,  attain  more  than  a 
certain  amount,  electrostatic  attraction  will 
cause  the  foil  to  touch  the  disk,  and  thus  ground 
the  circuit.  This  apparatus,  which  is  a  modifi- 
cation of  the  Cardew  earthing  device,  is  con- 
structed by  Drake  .!>:  Gorham,  London,  England. 
The  cut  is  from  the  London  Electrician. 


University  of  Pennsylvania. 

The  improvements  in  the  University  of  Pennsylvania 
now  under  way  include  modern  methods  of  heating  and 
ventilalingj  of  existing  buildings  and  providing  (or  that  of 
new  buildings,  either  in  process  of  construction  or  to  be 
erected  in  the  immediate  future,  and  provisions  for  the 
growing  demands  of  the  department  of  mechanical  engi- 
neering Heretofore  each  building  has  been  heated  by  a 
separate  plant  in  its  basement,  and  has  been  lighted  by  gas. 
It  has  been  decided  to  build  a  central  healing  station,  with 
a  present  boiler  capacity  of  1.200  horse  power,  from  which 
to  heat  all  the  buildings,  at  present  eleven  in  number.  In 
addition  the  buildings  are  to  be  lighted  throughout  by  elec- 
tricity, and  to  be  thoroughly  ventilated  by  the  use  of  large 
ventilating  fans  in  the  basement,  which  will  probably  be 
driven  by  electric  motors.  The  engines  and  dynamos  for 
this  purpose  are  to  be  placed  on  the  ground  door  of  a  sepa- 
rate building,  the  two  upper  floors  of  which  will  be  used  by 
the  mechanical  engineering  department.  The  entire  plant 
is  to  be  put  in.  not  only  for  the  purpose  of  furnishing  light 
and  heat  in  the  most  economical  manner,  but  in  addition 
it  is  designed  e-^pecia!ly  for  the  purpose  of  instruction,  for 
which  it  will  at  all  times  be  available. 

Steam  will  be  generated  at  100  pounds,  used  in  the  en- 
gines, and,  when  exhausted,  will  be  used  for  heating,  so 
that  the  power  used  in  generating  electricity  for  lighting: 
will  be  obtained  at  a  minimum  of  cost,  and  the  lighting  of 
buildings  will  be  very  much  better  than  at  present.  Ow- 
ing to  the  configuration  of  the  land,  it  is  possible  to  get  a 
gravity  return  of  the  water  from  the  condensed  steam  from 
all  the  separate  buildings  to  a  well  in  the  boiler  house,  from 
which  it  will  be  pumped  into  the  boilers. 

Separated  from  the  boiler  house  by  a  distance  of  fifteen 
feet  is  the  building  for  the  mechanical  engineering  depart- 
ment, which  will  contain  in  its  basement  the  engine  and 
dynamo  room.  The  building  will  at  present  have  a  length 
of  eighty  feet  and  a  width  of  forty-five  feet,  with  a  provision 
for  any  desired  extension  in  the  future.  In  the  dynamo 
room  will  be  located  two  100  horse  power  compound  en- 
gines and  two  engines  of  the  high  speed  type. 

The  electric  lighting  will  be  partly  on  the  alternating 


and  partly  on  the  direct  current  53  stem.  Two  500  light 
I  ooQ  volts  alternating  and  four  500  light  direct  current 
dynamos  are  to  be  employed.  As  with  the  boilers  and 
engines,  it  is  proposed  to  use  several  types  of  American 
machines.  The  direct  current  machines  will  be  com- 
pounded. These  will  also  be  so  connected  to  their  switch- 
board as  to  run  separately  or  in  multiple.  One  alternating 
and  one  direct  machine  will  be  connected  by  belt  to  each 
of  the  compound  engines:  the  remaining  dynamrs  will  be 
driven  each  by  its  separate  engine.  By  this  arrangement 
either  dynamo  or  either  engine  may  at  any  lime  of  the  day 
be  used  for  experiment  or  instruction,  as  is  the  case  with 
the  boilers.  This  plant,  in  addition  to  the  machines  already 
belonging  to  the  department,  and  including  the  motors  for 
driving  fans,  will  be  large  and  more  comprehensive  than 
that  of  any  institution  in  the  country  Students  will  have 
actual  practice  in  the  handling  of  the  entire  apparatus  and 
will  be  enabled  to  obtain  a  very  considerable  familiarity 
with  the  details  and  peculiarilits  of  the  systems  of  the  prin- 
cipa'  American  manufacturers. 

On  the  third  floor  will  be  the  electrical  engineering 
laboratory,  occupying  a  spac-^  of  i  600  square  feet.  On 
one  wall  a  special  switch-board  will  be  placed,  so  arranged 
that  any  or  all  of  the  dynamos  can  be  connected  at  will 
with  anv  measuring  instrument  or  apparatus  in  the  labora- 
tory. It  will  be  provided  with  a  photometric  room  for 
measurements  upon  both  arc  and  incandescent  lamps,  with 
the  many  different  types  of  which  the  department  is  supplied. 
The  apparatus  for  electrical  measurement  is  already  quite 
extensive,  and  is  continually  and  rapidly  increasing.  The 
department  library  contains  a  large  number  of  the  modem 
works  upon  mechanical  and  electrical  engineering. 


Electric  Riveting  Interference   Decision. 

Tc  tlu  Editoy  of  t!u  Western  Electrician: 

The  communication  from  Elias  E.  Ries.  published  in 
the  Western  ElectricianoI  May  i6th.  regarding  a  recent 
decision  in  the  Thomson  vs.  Ries  electric  riveting  interfer- 
ences implies  that  this  decision  of  the  examiner  of  interfer- 
ences is  final,  and  the  statement  is  made  that  "the  claims 
involved  in  the  decision  cover  broadly  and  fondamentally 
the  art  of  riveting  by  means  of  electricity  and  the  appara- 
tus nece?sa''y  for  successfully  operating  the  same." 

The  decision  referred  to  by  Mr.  Ries  was  that  of  the 
lowest  tribunal  in  the  p*tent  office,  from  whose  conclusions 
there  are  two  appeals.  We  believe  the  detisions  of  the 
examiner  of  interferences  are  wrong,  and  an  appeal  has 
already  b^en  taken  and  argued.  This  interference  relates 
merely  to  a  refinement  of  the  inventions  of  Prof.  Thom- 
son on  which  he  has  secured  patents  which  cover  broadly 
the  subject  matter  of  the  interference  to  which  Mr.  Ries 
refers.  No  electric  riveting  can  bv  anv  possibility  be  done 
without  infringing  patents  already  issued  10  Prof  Thom- 
son, as  a  reference  to  those  patents  will  show 

Yours  truly. 
Thomson  Electric  Welding  Co. 
Boston,  June  2.  1S91.  per  H.  X.  Sweet. 


English  Engine  and  Dynamo. 

The  cut  presented  herewith  represents  a  com- 
bined s'eam  engine  and  dynamo  constructed  by 


ENGLISH   ENGINE  AND   DYNAMO. 

Clarke,  Chapman  cS:  Co.,  of  Gateshead-on-Tyne, 
England,  and  exhibited  at  the  Royal  Naval  ex- 
hibition. The  plant,  which  is  compactly  ar- 
ranged, consists  of  an  engine  and  dynamo 
coupled  directly  and  bolted  on  the  same  bed  plate. 
The  engine  has  a  cylinder  S^'j  inches  in  diameter 
with  an  8  inch  stroke,  and  is  of  sufficient  power 
to  drive  a  dynamo  giving  an  output  of  9,000 
watts.  The  makers  have  special  appliances  for 
machining  the  frames  and  cylinders  of  these 
engines,  whereby  the  main  bearings,  motion  bar 
seatings,  motion  bars,  cylinder,  and  cylinder 
stuffing  boxes  are  all  bored  at  one  setting.  The 
cylinder  flanges  are  faced  at  the  same  time,  thus 
insuring  all  these  surfaces  being  perfectly  true 
with  one  another.  The  main  bearings  are  of 
ample  length  and  diameter,  the  extreme  pres- 
sure being  220  pounds  per  square  inch,  while 
that  on  the  crank  pins  is  about  450  pounds  and 
on  the  motion  bars  only  50  pounds,  when  fully 
loaded  with  a  steam  pressure  of  120  pounds  per 
square  inch.  The  dynamo,  which  is  of  the  drum 
type,  is  constructed  to  furnish  150  16  candle 
power  lamps  at  65  volts.  The  cut  is  from  /«^ 
duslries. 
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Present  Theories   Concerning    the   Na- 
ture of  Electricity.' 

By  Pkof.  C.  S.  Cook. 

AmDOg  the  unsolved  problems  of  physicial  science 
none  are  mDre  fuodamental  and  of  greater  import  than  the 
questions  as  to  the  nature  of  matter,  eiher,  electricity  and 
gravitation.  A  full  understanding  of  the  nature  of  ether 
would  no  doubt  give  the  solution  of  all  the  other  prob- 
lems named,  as  well  as  others  not  named.  Faraday  was 
always  convinced  that  there  was  some  relation  between 
gravitation  and  electricity,  although  none  has  been  discov- 
ered other  tban  the  undoubted  fact  that  their  manifesta- 
tion is  most  intimately  identified  with  a  common  medium, 
the  ether.  As  Prof.  Trowbridge  says,  "It  is  somewhat 
strange  tbat  although  we  are  so  curious  in  regard  to  elec- 
tricity, we  seldom  reflect  that  gravitation  is  as  great  a 
mystery  as  electrical  attraction." 

Little  is  to  be  gained  by  considering  the  older  and  fa- 
miliar so  called  theories,  which  were  often  formulated 
chiefly  to  famish  scientific  nomenclature,  and  were  framed 
from  motives  of  convenience  rather  than  for  acceptance, 
and  were  for  use,  not  for  belief. 

We  must,  first  of  all,  try  to  gain  some  notion  as  to  that 
all  pervading  medium  known  as  the  ether.  We  are  sure 
that  such  a  raediun  exists.  What  we  have  been  accus- 
tomed to  call  tiie  "forces  of  nature '  are  manifested 
through  the  ether  just  as  much  as  through  matter.  We 
should  no  longer  talk  of  the  "bypothetical"  ether  any 
more  than  we  should  talk  of  hypothetical  matter.  It  is 
just  as  certain  that  the  one  medium  exists  as  the  other. 
Moreover  they  are  equally  important  in  nature. 

Many  effects  are  observed  involving  transmission  across 
space  entire  y  devoid  of  matter,  or  at  least  where  the 
amount  of  matter  is  surely  inadequate  to  the  effect.  For 
example,  what  we  call  the  "attraction"  of  gravitation  the 
"attraction"  of  electrified  bodies,  magnetic  induction  and 
radiant  energy.  As  we  receive  light  from  the  remotest 
part  of  the  universe,  there  must  exist  a  medium  of  corres- 
ponding extent,  which  has  been  commonly  called  the 
luminiferous  ether.  Are  we  to  suppose  that  this  lumini- 
ferous  ether  serves  also  for  the  propagation  of  gravita- 
tion, electrical  and  magnetic  influences?  It  used  to  be 
customary  to  assign  a  separate  ether  lo  each  group  of 
phenomena.  As  Maxwellsays,  ".Eth'rs  were  invented  for 
the  planets  to  swim  in,  to  constitute  electric  atmospheres 
and  magnetic  effluvia,  to  convey  sensations  from  one  part 
of  our  bodies  to  another,  and  so  on,  till  all  space  had  been 
filled  three  or  four  times  over  with  xthers.  It  is  only 
when  we  remembtr  the  extensive  and  mischievous  influ- 
ence on  science  which  hypotheses  about  tether  used  for 
merly  to  exercise  that  we  can  appreciate  the  horror  of  the 
cethers  which  sober-minded  men  had  during  tie  eighteenth 
century.  To  fill  all  space  with  a  new  medium  whenever 
any  new  phenomenon  is  to  be  explained  is  by  no  means 
philosophical,  but  if  the  study  of  two  different  branches 
of  science  has  independently  suggested  the  idea  of  a  me 
dium,  and  if  the  properties  which  must  be  attributed  to 
the  medium  in  order  to  account  for  electro  magnetic  phe 
nomena  are  of  the  same  kind  as  those  which  we  attribute 
to  the  luminiferous  medium  in  order  to  account  for  the 
phenomena  of  light,  the  evidence  for  the  physical  exist- 
ence of  the  medium  will  be  considerably  strengthened. 
If  it  should  be  found  that  the  velocity  of  propagation  of 
electro-magnetic  disturbances  is  the  same  as  the  velocity 
of  light,  and  this  not  only  in  air,  but  in  other  transpar- 
ent media,  the  combination  of  the  optical  with  the  elec 
trical  evidence  will  produce  a  conviction  of  the  reality  of 
the  medium  similar  to  that  which  we  obtain,  in  the  case  of 
other  kinds  of  matter,  from  the  combined  evidence  of  the 
senses."  It  is  noteworthy  that  Maxwell  speaks  of  ether 
as  a  "kind  of  matter,"  but  this  is  not  usual.  While  the 
ether  appears  to  have  some  of  the  properties  of  ordinary 
matter,  notably  inertia  and  elasticity,  it  possesses  a  com- 
bination of  properties  which  we  hav;  not  associated  with 
matter.  If  we  accept  ether  as  a  form  of  matter,  we  must 
greatly  modify  our  definitions  and  notions,  and  enlarge 
our  conception  of  matter.  In  the  present  state  of  our 
knowledge,  unfortunately,  it  is  not  possible  to  assign  to 
the  ether  with  confidence  all  the  properties  it  must  possess. 
In  fact,  it  must  be  said  that  comparatively  very 
little  is  known  as  to  its  properties,  and  we  have 
nothing  but  surmises  as  to  its  constitution. 
None  the  less  most  encouraging  progress  has  bsen 
made,  and  as  a  consequence  some  things  are  known,  and 
it  is  possible  to  frams  tentative  conceptions  intelligently, 
which  may  and  probably  will  require  modification,  while  we 
may  reasonably  hope  that  they  embody  much  truth. 

Before  accepting  the  existence  of  a  new  medium  in 
space,  a  medium  endowed  with  unfamiliar  properties,  e\ery 
effort  must  be  made  to  show  that  no  form  of  ordinary  mat- 
ter is  able  to  perform  the  functions  assigned  to  this  lumin- 
iferous ether.  The  ease  with  which  bodies  traverse  it,  the 
fact  that  very  light  bodies  of  great  size  can  Siveep  through 
it  at  very  high  velocities  without  appreciable  retardation, 
seems  to  make  it  clear  that  if  the  ether  is  a  form  of 
ordinary  matter  it  can  only  be  composed  of  matter  in  the 
gaseous  state  Our  experience  scarcely  allows  us  to  asso- 
ciate such  great  mobility  and  small  density  with  the  solid 
and  liquid  states 

Mr.  Toloen  Preston  has  given  much  study  to  the  theory 
of  the  ether,  and  arrives  at  conclusions  which  are  full  of 
interest.  He  assumes  that  the  ether  is  composed  of  par- 
ticles of  a  much  smaller  size  than  the  atoms  of  matter, 
these  particles  being  endowed  with  very  high  velocities  as 
are  the  atoms  of  a  gas,  but  the  ethereal  particles  having  a 
much  higher  velocity.  While  the  particles  of  hydrogen 
gas  at  ordinary  temperature  have  a  mean  velocity  of  about 
a  mile  a  second,  the  ethereal  particles  must  have  velocities 
of  something  exceeding  the  velocity  of  light,  or  186,000 
miles  per  second.  This  is  an  inferior  limit  which  may  be 
almost  indefinitely  exceeded  apparently.  In  this  theory 
there  is  this  important  difference  between  a  gaseous  and 
ethereal  medium,  namely,  that  while  the  particles  of  gases 
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are  near  each  other,  and  so  suffer  constant  collisions,  the 
much  smaller  ethereal  particles  are  at  such  great  distances 
from  another  that  collisions  rarely  occur  and  the  mean  free 
path  becomes  a  distance  of  a  magnitude  such  as  separate 
the  planets  from  one  another. 

The  condition  which  Preston  says  must  be  met  by  the 
hypothetical  medium,  and  which  he  attempts  to  show 
might  ba  met  by  a  medium  of  atomic  and  ultra-gaseous 
character  areas  follows:'  "As  a  first  condition  we  require 
the  existence  of  a  physical  agent  capable  of  transmitting 
motion  to  a  distance  with  speed  and  facility,  in  order  to 
refer  to  physical  agency  all  the  effects  at  present  brought 
under  the  theory  of  'action  at  a  distance.'  As  a  second 
condition  this  physical  agent  must  be  shown  to  be  capable 
of  inclosing  a  store  of  motion  of  a  very  intense  character, 
competent  to  produce  all  those  forcible  molecular  and  other 
movements  of  matter  exhibited  in  such  effects  as  the  phe- 
nomena of  chemical  action,  the  'electric'  motions,  com- 
bustion, the  remarkable  development  of  molecular  motion 
observed  in  the  case  of  explosive  compounds,  such  as  the 
explosion  of  gunpowder,  and  other  numerous  and  striking 
phases  of  motion  witnessed  on  all  sides.  Thirdly,  this 
physical  agent  will  have  to  be  proved  to  be  competent  to 
exert  an  intense  pressure  upon  the  molecules  of  matter, 
and  consonant  with  the  very  forcible  character  of  the 
static  effects  exhibited  in  'cohesion,'  and  the  stable  aggre- 
gation of  molecules  general'y;  and  finally,  these  several 
physical  qualities  of  the  agent  will  have  to  be  shown  to 
be  capable  of  existing  harmoniously  together,  and  consist- 
ent wi  h  an  extremely  low  density  in  the  agent." 

The  first  condition  of  speedy  transmission  of  impulses 
he  mee::s  by  assigning^  to  the  particles  of  the  agent  a  nor- 
mal speed  of  something  e.xceeding  the  velocity  of  light. 

The  second  condition  compels  us  to  accept  a  pressure  of 
not  less  than  500  tons  per  square  inch,  a  pressure 
exerted  on  the  molecules  in  such  a  way  that 
our  senses  are  powerless  to  recognize  it.  He  arrives  at  this 
figure  for  the  pressure  from  considerations  founded  on  the 
tenacity  of  steel.  The  above  values  of  the  velocity  of  the 
particles  and  the  pressure  of  the  medium  lead  us  reassign  a 
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density  less  than  that  of  the  best  vacuum  obtained.  Each 
cubic  foot  of  the  medium  should  have  a  store  of  energy  in  vir- 
tue of  the  motion  of  its  particle  amounting  to  not  less  than 
ro.yoofoot-tons.  While  we  have  noright  to  affirm  thatsuch 
striking  results  s.t&  a  priori  impossible  or  incredible  un- 
less they  can  be  shown  to  lead  to  results  which  our  senses 
can  disprove,  yet  there  are  great  difficulties  in  the  way  of 
accepting  theories  affirming  the  gaseous  nature  of  the 
medium.  Especially  serious  is  the  difficulty  in  accounting 
for  the  fact  that  the  vibrations  of  light  are  transverse,  a  kind 
of  vibration  of  which  gases  are  necessarily  incapable. 
However,  Maxwell  has  suggested  that  something  of  the 
nature  of  a  rotation  of  the  ether  particles  might  possibly 
give  results  permitting  of  the  application  of  the  same 
equations  now  in  use  for  expressing  the  displacement  in  the 
present  tlieory  of  transverse  vibration. 

The  larger  number  of  the  writers  on  electrical  theory 
make  use  of  the  conception  of  an  ether  which  has  littie 
resemblance  to  gases,  but  if  likened  to  any  kind  of  ordinary 
matter  is  most  commonly  said  to  resemble  a  thin  jelly. 
This  is  clearly  an  attempt  to  conjoin  the  fluidity  demanded 
by  the  free  motion  of  the  heavenly  bodies  with  the  rigidity 
demanded  for  the  transmission  of  transverse  vibrations. 
It  is  probably  wiser  not  to  insist  too  much  on  such  com- 
parisons, and  to  recollect  that  the  ether  must  confessedly 
have  properties  unlike  those  of  ordinary  matter. 

The  prevailing  tendency,  at  least  among  English  writers, 
is  to  make  use  of  a  medium  more  or  less  remotely  resemb- 
ling a  jelly.  Whether  this  agent  is  molecular  is  not  de- 
cided. If  such  particles  e.xist  they  are  much  smaller  than 
the  atoms  of  matter.  Some  writers  hold  that  it  is  contin- 
uous, and  is  not  molecular  in  any  sense,  that  it  has  no 
parts  and  is  strictly  homogeneous.  Such  a  medium  may 
or  may  not  be  compressible.  It  is  often  affirmed  that 
matter  must  be  composed  of  parts  separated  by  distances, 
otherwise  it  would  not  be  possible  to  compress  it.  But 
there  is  no  good  reason  why  we  may  not  assume  that  a 
medium  containing  no  cavities  is  compressible. 

Every  part  of  such  a  medium  may  be  conceived  of  as 
elastic  and  capable  of  compression.  However,  there  is 
reason  to  believe  that  the  ether  is  really  incompressible.  A 
light  wave  contains  only  transverse  vibrations,  which  can 
only  be  explained  by  supposing  that  the  ether  possesses 
elasticity  of  figure  without  elasticity  of  volume.  The 
intense  vibration  of  incandescent  molecules  would  give  rise 
to  vibrations  of  the  surrounding  medium  in  all  directions, 
to  longitudinal  as  well  as  transverse,  and  the  absence  of 
the  former  would  be  explicable  by  supposing  the  medium 
incompressible.  If  this  is  the  case,  no  true  vibrations 
occur,  there  is  no  true  displacement,  but  only  a  periodic 
alteraiion  or  alternation  of  stresses.  Another  reason  for 
ether  to  be  incompressible  will  be  considered  when  we 
discuss  the  relations  between  that  medium  and  electricity. 

In  order  that  a  medium  may  transmit  a  vibration  it  must 
possess  two  fundamental  qualities,  density  and  elasticity. 
The  velocity  with  which  the  impulse  will  be  propagated 
will  be  equal  to  the  square  root  of  the  elasticity  divided  by 
the  density.  The  ether  must  certainly  possess  these  two 
qualities.  As  the  velocity  of  light  is  known  to  be  very 
great  we  are  sure  that  the  elasticity  of  the  ether  is  very 
great,  or  the  density  very  small,  or  that  both  these  con- 
ditions exist.  As  the  velocity  of  light  is  uniform  in  the 
interstellar  spaces,  the  density  and  elasticity  are  uniform 
and  are  not  affected  by  gravity  as  are  these  properties  of 
our  atmosphere.  As  light  traverses  transparent  bodies  at 
velocities  often  much  less  than  that  in  vacuo,  it  is  evident 
that  the  ether  within  bodies  is  modified  in  its  properties  by 
the  presence  of  the  molecules  of  matter,  and  apparently 
either  the  density  is  increased  or  the  elasticity  diminished. 
Fuesneli  assumes  that  it  is  the  density  which  is  modified, 
McCuIlagh,  that  it  is  the  elasticity.  Fuesneli's  hypothesis 
is  the  familiar  one,  yet  it  is  not  tenable  in  its  literal  inter- 
pretation if  the  ether  be  assumed  incompresifble. 


It  has  been  shown  experimentally  that  of  the  ether  with- 
in a  body,  a  definite  portion  is  "free,"  that  is, 
it  does  not  share  in  the  motions  of  the  body, 
while  another  portion  is  in  some  way  entangled 
among  or  bound  to  the  molecules,  and  moves  with  them. 
Frizeau  has  shown  (and  his  results  have  been  verified  by 
Michelsion)that  when  a  beam  of  light  is  transmitted  through 
a  stream  of  water,  if  both  are  moving  in  the  same  direction 
the  velocity  of  the  light  is  greater  than  if  they  are  moving 
in  opposite  directions.  However,  as  the  increase  in  the 
velocity  of  the  light  due  to  the  motion  of  the  water  is 
found  to  be  less  ihan  the  velocity  of  the  water,  it  is  con- 
cluded that  only  a  portion  of  the  ether  is  transported  with 
the  water. 

WMth  all  our  ignorance  concerning  the  ether  this  much 
we  have  seen  is  almost  certain.  The  medium  possesses  in- 
ertia (consequently  density).  It  possesses  elasticity  of  fig- 
ure; it  is  freely  traversed  by  matter,  a  portion  of  the  ether 
flowing  freely  with  no  appreciable  friction  through  the  pores, 
or  inter  molecular  spaces  of  the  body,  while  another  portion 
is  in  some  way  apparently  bound  to  the  molecules,  and 
moves  wi;h  them. 

No  doubt  every  one  present  has  said  to  himself  that  it 
is  about  time  something  was  said  about  the  subject  of  the 
paper,  and  that  electricity  should  receive  some  attention. 
We  all  know  that  it  often  occurs  in  mathematics 
that  two  problems  very  different  in  their  statement  are 
really  closely  related,  and  the  solution  of  the  one  is  the  so- 
lution of  both.  Now  there  is  little  doubt  that  the  ether 
puzzle  is  the  same  as  the  electricity  puzzle.  According  to 
some  ether  and  electricity  are  one  and  the  same. 

We  are  very  familiar  with  the  statement  that  the  physical 
universe  contains  only  two  things,  matter  and  energy.  We 
know  well  that  electricity  is  not  a  form  of  energy,  and  no 
one  seems  inclined  to  consider  it  material;  must  we  say 
that  the  physical  universe  is  made  up  of  three  things — 
matter,  energy  and  electricity?  It  is  surely  better  to  say 
that  the  physical  univene  contains  energy,  matter  and 
ether,  and  try  in  some  way  to  identify  the  latter  with  elec- 
tricity. 

By  far  the  most  carefully  worked  out  exposition  of  the 
results  of  recent  thought  and  research  is  the  well  known 
book  by  Prof.  Lodge,  published  some  two  years  ago. 
(Modern  Views  of  Electricity). 

Prof.  Lodge's  views  on  the  point  just  raised  are  but 
given  in  his  own  words  as  follows:  "Few  things  in  physi- 
cal science  appear  to  me  more  certain  than  that  what  has 
so  long  b.en  called  electricity  is  a  form,  or  rather  a  mode 
of  manifestatis  of  the  ether.  Such  words  as  '  electrifica- 
tion '  and  '  electric  '  may  remain ;  '  e'ectricity '  may  grad- 
ually have  to  go."  It  can  be  noticed  that  whereas  in  the 
earlier  part  of  the  book  the  word  electricity  occurs  fre- 
quently and  the  word  ether  seldom,  in  the  latter  portion 
this  order  of  frequency  is  inserted.  A  rough  and  crude  state- 
ment adapted  for  popular  use  is  that  electricity  and  ether  are 
identical;  but  that  is  not  all  that  has  to  be  said  for  there  are 
two  opposite  kinds  of  electricity,  and  there  are  not  two  ethers. 
But  there  may  be  two  aspects  of  one  ether,  just  as  there  are 
two  sides  to  a  sheet  of  paper,  or  two  aspects  of  a  trans- 
parent clock  face;  and  similarly  positive  and  negativ  eelec- 
tricity  maybe  two  aspect?, or  ,as  I  have  sometimes  C£.lled  them 
by  chemical  analogy,  'components  of  the  ether."  Anything 
that  can  be  sheared  (and  ether  is  sheared  by  every  electro- 
motive force  applied  to  it)  must  consist  of  two  parts 
sufificiently  different  to  be  displaced  in  opposite 
direction.  If  this  statement  is  vague,  it  is  because  the 
knowledge  of  the  structure  of  the  ether  is  vague,  not  be- 
cause the  relationship  of  the  electricity  to  ether  is  uncer- 
tain, or  will  be  anything  but  definite  so  soon  as  we  know 
the  constitution  of  the  ether  more  precisely.  Vague  at 
present  our  knowledge  of  the  ether  is,  but  not  so  vague  as 
these  lines  may  suggest.  That  which  has  now  to  be  in- 
vestigated is  not  the  nature  of  electricity,  but  the  natureof 
the  ether,  and  a  question  it  is  indeed:  fhc  question  of  the 
physical  world  at  the  present  time.  But  if  it  is  not  un- 
answerable; it  is, in  my  belief,  not  far  from  being  answered. 
And  it  is  probably  a  simpler  question  than  the  supplemen- 
tary and  next  subsequent  question.  What  is  matter?  It  is 
simpler,  partly  because  ether  is  one,  while  matter  is  appar- 
ently many." 

Electricity  manifests  its  presence  in  four  ways:  We 
recognize  electricity  in  charges,  in  currents,  in  magnetism, 
and  less  familiarly  as  yet  in  radiant  energy,  that  is  "radi- 
ant heat"  and  light.  Let  us  see  if  we  can  get  some  notion 
of  the  part  played  by  the  ether  in  each  of  these  cases. 

Let  us  note,  however,  the  most  significant  fact  that  we 
are  to  take  a  very  unfamiliar  view  of  things,  and  are  to 
greatly  change  our  ideas  of  the  part  played  by  the  con- 
ducting body.  There  are  indications  that  we  shall  be 
called  upon  to  consider  nearly  all  the  activity  as  residing 
in  the  dielectric  surrounding  the  conductors,  both  in  the 
case  of  charges  and  of  currents.  In  this  view  Faraday  has 
led  the  way,  and  wt  are  but  extending  his  ideas. 
By  the  dielectric  we  mean  in  reality,  of  course,  the  ether 
surrounding  the  conductor,  with  its  properties  somewhat 
modified  by  the  matter  also  present.  But  our  attention 
is  to  be  fixed  on  the  ether. 

It  is  possible  to  give  only  the  briefest  outlines  of  the 
theory  as  detailed  by  Prof.  Lodge.  It  is  impracticable  now 
to  give  any  account  of  the  niechanical  analogies  which  he 
uses  so  freely  to  make  his  meaning  clear,  Such  a  sketch 
can  carry  very  little  of  the  force  which  the  fuller  statement 
would  possess. 

To  explain  electrical  charges  we  are  to  assume  what  seems 
a  very  artificial  and  curious  condition  of  things  as  existing 
in  the  ether.  It  is  perhaps  the  most  inconceivable  part  of 
the  whole  scheme,  and  we  are  to  accept  it  provisionally  as  a 
"working  hypothesis."  It  is  that  the  ether  consists  of 
electricity  in  a  state  of  entanglement  similar  to  that  of 
water  in  a  jelly.  The  electricity  (and  the  ether  for  that 
matter)  it  will  be  remembered  is  incompressible;  and  when 
an  electromotive  force  acts  upon  the  electricity  it  produces 
no  compression  but  rather  a  tendency  toward  displacement 
resisted  by  force  resulting  from  its  entanglement,  just  as 
we  know  that  the  water  contained  in  a  mass  of  jelly  does 
not  flow  out  at  the   bottom  or   sides,    ahhough   gravity  is 
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constantly  urging  it  downward.  This  is  the  condition  of 
things  in  a  dielectric.  Conductors  are  very  different  in  this 
regard,  and  are  like  cavities  in  the  jelly,  cavities,  however, 
filled  with  a  more  or  less  porous  body  which  allows  the 
ready  passage  of  a  liquid,  but  with  friction. 

Some  idea  of  what  is  involved  in  charging  a  body  is 
gained  by  conceiving  that  a  little  of  an  incompressible 
liquid  is  forced  into  a  cavity  in  a  mass  of  jelly.  There  will 
result  a  strain  of  the  walls  of  the  cavity  which  will  enlarge 
the  space  within.  When  electricity  is  forced  by  an  electro- 
motive force  into  a  conducting  sphere,  we  can  best  conceive 
of  what  happens  by  supposing  that  the  dielectric  surround- 
ing the  sphere  is  forced  back  a  short  distance  from  the  sur- 
face, the  intervening  space  being  occupied  by  a  volume  of 
electricity  equal  to  that  forced  into  the  sphere.  We  thus 
have  a  result  in  accordance  with  the  well-known  fact  that 
"charges  reside  on  the  surface,"  and  we  see  that  there  has 
been  no  change  in  the  quantity  of  electricity  in  the  metallic 
sphere,  i.  e.,  there  is  no  charge  there. 

Let  us  next  consider  how  conduction  is  to  be  viewed, 
that  is,  how  electrical  currents  are  conveyed  Here  we 
meet  with  equally  remarkable  conceptions  which,  however, 
have  much  to  support  them,  both  in  mathematical  theory 
and  experimental  result,  particularly  in  the  famous  experi- 
ments of  Hertz. 

The  familiar  and  correct  idea  is  that  electricity  is  forced 
into  one  end  of  a  wire  by  some  generator,  and  flows  out  at 
the  other  end  into  the  ground,  or  to  the  generator  again; 
we  are  accustomed  to  think  that  the  energy  is  transmitted 
just  as  the  electricity  is.  The  new  theory  is  that  the 
energy  is  on  the  contrary  propagated  through  the  dielec- 
tric surrounding  the  wire,  while  the  electricity  flows  in  the 
conductor.  It  is  the  function  of  the  generator  to  produce  a 
strain  in  the  dielectric  surrounding  it.  This  strain  is'not, 
however,  transmitted  equally  in  all  directions,  but  is  largely 
directed  by  the  wire,  which  it  surrounds  and  accompanies 
to  an  indefinite  distance.  By  taking  up  a  portion  of  this 
strain  and  dissipating  it  as  heat,  the  wire  seems  to  make 
this  indefinite  transmission  possible,  as  otherwise  there 
would  be  a  balancing  of  forces  which  would  produce  equili- 
brium and  put  an  end  to  this  staticnetic  effect. 

In  the  transmission  of  power  by  electricity  we  are  to 
conceive  that  all  the  energy  received  by  the  motor  has 
come  from  the  generator  not  through  the  wire,  but  through 
the  air,  or  perhaps  better  through  the  ether  which  sur- 
rounds the  wire.  That  portion  of  the  energy  which  does 
get  in  to  the  wire  is  the  portion  which  is  wasted  as  heat, 
and  which  never  reaches  the  motor.  We  can  get  some 
support  for  this  idea  from  certain  facts  proven  by  Hertz 
as  well  as  by  several  others.  It  was  shown  that  when  the 
currents  traversing  a  wire  are  made  to  alternate  very  rapidly 
the  flow  of  electricity  is  confined  to  the  surface,  whereas  for 
ordinary  currents  it  is  well-known  to  traverse  the  whole 
wire.  If  the  disturbance  in  the  wire  comes  from  without 
inward  rapid  alternations  of  impulse  from  the  dielectric 
would  be  likely  to  cause  superficial  disturbances  in  the 
wire,  which  would  not  be  the  case  if  the  alternations  be  slow 
or  if  the  strain  be  continuous  as  with  a  constant  current. 

Many  experiments  have  been  tried  to  determine  if  an 
electrical  current  does  not  possess  momentum.  Surely 
the  ether  possesses  inertia,  and  if  electricity  is 
the  same  as  ether,  or  even  a  component  of  it, 
it  should  show  momentum  when  set  in  motion.  Very 
familiar  facts  do  show  this  property.  The  phenomena  of 
self-induction  are  best  explained  in  this  way.  A  current 
requires  time  to  acquire  its  full  power,  and  the  spark  seen 
on  breaking  a  circuit  is  good  evidence  that  it  does  not  read- 
i  y  stop  flowing.  However,  there  are  simple  mechanical 
effects  which  a  moving  body  possessing  momentum  should 
show,  which  have  been  looked  for  in  vain.  Indeed,  any  of 
the  ordinary  mechanical  effects  of  momentum  have  never 
been  observed.  It  is  evident  that  a  pipe  traversed  by  a 
rapid  stream  of  water  would,  when  moved,  show  results  of 
inertia,  as  well  as  whenever  the  water  is  suddenly  started 
or  stopped.  Prof.  I-odge  explains  this  apparent  lack  of  in- 
ertia by  saying  "  that  an  electric  current  really  consists  of 
two  equal  flows  in  contrary  directions,  so  that  mechanically 
they  neutralize  one  another  completely,  while  electrically. 
— i.  e.  in  the  phenomena  of  self-induction  or  extra-current — 
they  add  their  effects.  Or  it  may  mean  merely  that  the  mo 
meolum  is  too  minute  to  be  observed.  Or,  again,  the 
whole  thing — the  appearance  of  inertia  in  some  experi- 
ments and  the  absence  of  it  in  others— may  have  to  be  ex- 
plained in  some  altogether  less  simple  manner,  to  which  we 
will  proceed  to  lead  up," and  he  later  gives  an  explanation 
which  cannot  be  reproduced  here.  All  that  can  be  said  at 
present  is  that  there  is  no  experimental  evidence  that  need 
be  taken  as  disproving  the  existence  of  inertia  of  electricity, 
while  the  facts  of  self-induction  arc  strong  evidence  in  favor 
of  its  existence.  Furthermore  the  well  known  theories  of 
Ampere,  Weber  and  Maxwell  concerning  magnetism  and 
dia-.nagnetism  require  that  an  electric  current  shall  persist  in 
its  motion  until  checked  by  some  resistance,  in  other  words, 
shall  possess  momentum  We  have  good  grounds  then  for 
asserting  that  in  all  probability  electricity  possesses  in- 
ertia. 

The  flow  of  electricity  is  surely  opposed  by  friction. 
Ohm's  law  may  be  interpreted  as  affirming  that  the  friction 
between  the  electricity  and  the  conductor  varies  directly 
with  the  velocity  of  the  former. 

In  this  connection  it  is  of  great  interest  to  consider  the 
density  and  the  elasticity  of  the  ether.  If  ether  and  elec- 
tricity should  be  found  to  be  one  and  the  same  agent,  then 
the  values  to  b;  given  for  the  ether  become  those  of  elec- 
tricity. 

We  have  seen  the  velocity  of  transmission  of  a  vibration 

in  an  elastic  medium  is  equal  to  1^—.      This  lav/   applied  to 
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the  ether  becomes  the  expression  for  the  velocity  of  light, 
but    light   we  know   now  to  be   a  purely  electrical  phe- 
nomenon; in  other  words  the  only  vibration  of  which   the 
ether  is  known  to  be  capable  is  an  electrical  one.      It  has 
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been  shown  by  Maxwell  that  in  the  formula  V  =    \^ —  wc 
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may  replace  the  E  by  — ,  that  is,  that  specific  induction  ca- 
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pacity  is  directly  related  to  the  elasticity  of  the  ether.  We 
may  similarly  replace  the  D  hy  /';  that  is,  magnetic  perme- 
ability corresponds  to  density  of  the  ether.  These  are  im- 
portant conceptions.  Induction  is  viewed  as  a  shearing 
stress,  which  if  strongly  resisted  signifies  small  inductive 
capacity  in  the  dielectric,  or  considering  the  ether  we  say  it 
resists  the  shearing  stress  in  virtue  of  its  high  elasticity. 
This  means  that  specific  inductive  capacity  varies  inversely 
with  the  elasticity  of  ether.  Similarly  great  magnetic  per- 
meability is  interpreted  as  implying  great  ether  density. 
The  ether  contained  in  iron  is  viewed  as  possessing  a  high 
density,  much  higher  than  that  in  any  other  matter. 

Basing  his  reasoning  on  what  is  called  a  "  justifiable  as- 
sumption "  Sir  Wm  Thomson  finds  that  the  energy  in  a 
cubic  cm.  of  ether  near  the  sun  is  1.SS6  ergs,  the  great- 
est tangential  stress  per  sq.  cm.  30.176  dynes,  the  density 
9.36x10-19  and  the  coefficient  of  rigidity  S42.S.  The  elas- 
ticity of  steel  is  about  109  times  this  last  figure. 

The  only  theory  yet  proposed  to  explain  magnetism  is  the 
well  known  Amperean  hypothesis  that  magnetic  phenomena 
are  due  to  the  circulation  of  electric  currents  around  the 
atoms  of  the  magnet,  these  atoms  being  necessarily  perfect 
conductors  of  electricity.  Dia-magnetism  is  singularly  ex- 
plained by  Weber's  hypothesis.  A  magnetic  field  is 
explained  by  assuming  that  each  line  of  force  is  surrounded 
by  a  whirl  of  ether,  of  which  rotation  the  line  of  force  is 
the  axis. 

Of  the  four  methods  of  manifestation  of  electricity  pre- 
viously named  (charges,  currents,  magnetism  and  radia- 
tion), the  fourth  is  the  most  intricate,  and  in  so  far  the  most 
difficult  of  explanation.  Yet  it  is  by  far  the  best  under- 
stood, and  indeed  it  may  be  said  in  a^  gt-ncral  way  to  have 
been  completely  explained.  This  remarkable  progress  has 
been  accounted  for  by  saying  that  we  have  very  great  and 
peculiar  advantages  naturally  for  the  study  of  this  class  of 
phenomena  through  the  possession  of  a  sense,  that  of  sight, 
which  directly  observes  the  vibrations  in  question. 

Maxwell's  electro-magnet  theory  of  light  is  now  estab- 
lished, and  constitutes  an  immense  advance  in  electrical 
theory.  It  involves  logically  the  inclusion  of  all  optical 
phenomena  in  the  domain  of  electrical  science.  The  laws 
of  refraction  of  light  may  now  with  some  propriety  be 
classed  with  Ohm's  law.  Both  may  be  said  also  to  deal 
with  electrical  velocities. 

The  experiments  of  Hertz  on  electric  radiation  have  be- 
come so  familiar  that  it  is  unnecessary  to  do  more  than  to 
allude  to  them  as  constituting  in  their  results  an  immense 
contribution  to  electrical  theory. 

Only  one  point  in  this  subject  will  be  considered.  It  is 
very  well  known  that  the  discharge  of  a  Leyden  jar,  or  a 
flash  of  lightning  is  in  reality  a  multiple  discharge,  an 
almost  instantaneous  alternating  current  discharge,  a  fact 
discovered  by  Joseph  Henry.  The  frequency  of  the  alter- 
nation of  current  in  the  discbarge  of  any  charged  body  is 
z 

expressed    as     equal    to where  Z   is   the  self- 

2-4LS 
induction,  and  .S"  the  capacity.     With  an  ordinary  Leyden 
jar  discharge  there  are  something  like  10,000,000  vibrations 
per  second,  with   a   wave   length   of  radiation  of  say  20 
metres. 

If  we  compute  the  magnitudes  involved  in  the  produc- 
tion of  waves  as  short  as  those  of  light  say  .0006  millimeter, 
we  will  have  a  body  of  atomic  dimensions,  which  indicates 
that  light  vibrations  are  due  to  electric  discharges  of 
atoms. 

In  his  address  as  vice-president  of  the  section  of  physics 
of  the  American  association  for  the  advancement  of  science 
in  1S84,  Prof.  Trowbridge  made  the  following  remarks  in 
answer  to  the  question  "What  is  electricity?"  (the  title  of 
his  address):  "We  shall  probably  never  know  what  elec- 
tricity is,  any  more  than  we  shall  know  what  energy  is. 
What  we  shall  be  able,  probably,  to  discover,  is  the  rela- 
tionship between  electricity,  magnetism,  light,  heat,  grav- 
itation and  the  attracting  force  which  manifests  itself  in 
chemical  changes.  What  we  are  to  have  In  the  future  is  a 
treatise  which  will  show  the  mechanical  relation  of  gravi- 
tation, of  sacallcd  chemical  attracting  force,  and 
electrical  attracting  force,  and  the  manifestations 
of  what  we  call  radiant  energy.  Out  of  all  the 
theories  of  electricity,  the  two  fluid  theories,  the  one 
fluid  or  Kranklin  theory,  and  the  various  molecular  theo- 
ries not  one  remains  to-day  under  the  guidance  of  which 
we  are  ready  to  march  onward.  All  that  we  can  truly  say 
is,  we  have  a  healthy  distrust  of  our  theories,  and  an 
abiding  faith  in  the  doctrincof  the  conservation  of  energy." 

Such  a  view  as  to  the  future  of  electrical  theories  seems 
a  discouraging  one,  yet  it  should  not  be  so  considercil. 
We  do  not  know  and  perhaps  never  will  know  what 
niittlrr  is,  yet  the  atomic  theory  is  an  expression  of  scientific 
truth,  and  is  invaluable  as  permits  a  clear  conceptions  ol, 
and  deep  insight  into  a  very  large  number  of  phenomena. 
While  wc  may  never  know  the  whole  truth  as  to  the  nature 
of  electricity,  what  is  sought  for,  and  what  will  very  like- 
ly soon  be  formulated,  is  a  theory  which  will  give  us  as 
definite  conceptions  of  electricity  and  electric  phenomena 
as  the  atomic  theory  enables  us  to  have  of  the  nature  of 
matter  and  its  properties. 

It  is  not  probable  that  Prof.  Trowbridge  foresaw  in  1S84 
how  rapid  the  progress  in  solving  these  problems  was  to 
be.  In  the  seven  years  since  he  wrote  there  has  been  a 
very  remarkable  advancement,  until  now  as  Prof.  I^odgc 
puts  it,  'The  whole  subject  is  astir  with  life,  and  every 
month  seems  to  bring  out  some  fresh  aspect,  to  develop 
more  clearly  some  already  glimpsed  truth." 


The  Spcrry  Mining  company  has  just  built  and  shipped 
to  the  Chicago,  Wilmington  &  Vermillion  Coal  company,  of 
Strcator,  III.,  a  100  horse  power  generator,  to  be  used  for 
operating  pumps,  etc.  The  electric  motor  and  car  have 
already  been  shipped,  and  the  completed  system  will  be  in 
operation  in  a  few  days. 


American  Institute   of  Electrical 
Engineers. 

The  reading  of  the  paper  at  the  general  meeting  of  the 
American  Institute  of  Electrical  Engineers  on  "An  Alter- 
nate Current  Potentiometer"  by  Prof.  George  S.  Moler 
was  followed  by  this  discussion: 

Geo.  W.  Elodgett:  I  would  like  to  ask  if  it  makes 
any  difference  what  kind  of  a  lamp  is  used,  or  whether  one 
must  use  some  particular  lamp  for  a  particular  instrument. 

Prof.  E.  L.  Nichols:  The  lamp,  I  think,  is  a  matter 
of  no  consequence,  only  in  order  to  get  the  best  result  the 
lamp  should  be  more  than  red  hot.  Vou  will  find  the  sen- 
sitiveness increase  as  the  brightness  of  the  lamp  increases, 
up  to  a  certain  point.  It  is  best  to  have  a  lamp  the  voltage 
of  which  is  about  that  which  is  to  be  measured.  Through 
a  wide  range  of  intensities  in  a  lamp  the  accuracy  is  not 
materially  diminished.  Any  constant  current  voltmeter 
can  be  used  for  reading  the  voltage  on  that  side  of  the 
switch.  In  order  that  your  result  may  be  correct  you 
should  have  a  constant  current  voltmeter  which  gives  cor- 
rect indications. 

Prof.  Thomson:  If  I  remember  correctly,  some  tests 
were  undertaken  about  two  years  ago  to  determine  how 
much  variation  was  possible  in  a  lamp;  that  is.  If  you 
should  drop  or  raise  the  voltage,  what  would  be  the  small- 
est increase  or  decrease  of  voltage  suddenly  brought  on 
that  would  show  in  a  lamp?  I  think  we  found  it  was  about 
I- to  of  a  volt.  It  could  be  detected  by  watching  the  lamp 
very  closely— simply  putting  in  a  resistance  and  slipping  it 
in  and  out  quickly. 

Mr  Weston:  The  arrangement  I  believe  is  to  have  an 
incandescent  lamp  simply  as  an  indicator,  this  lamp  to  be 
brought  from  normal  value  by  a  direct  current  and  then  to 
have  an  alternating  current  of  unknown  electromotive  force 
passed  through  it.  I  can  say  that  that  will  work  very 
nicely  indeed.  We  have  used  that  method  in  endeavoring 
to  arrive  at  a  somawhat  difficult  problem  in  connection 
with  an  alternating  current  instrument  of  great  sensibility 
and  portability.  I  think  the  method  was  used  about  three 
years  ago.  The  accuracy  is  greater,  the  greater  the  change 
of  course  in  the  electromotive  force  of  current  flowing 
through  it.  The  method  is  undoubtedly  susceptible  of  very 
close  results  indeed. 

Prof.  Nichols:  I  think  that  it  will  be  found  that  there 
is  a  limit  to  the  brilliancy  of  the  lamp  which  you  can  use  in 
practice,  on  account  of  the  eye.  If  you  have  too  bright  a 
light,  the  eye  is  not  susceptible  to  small  changes.  Probably 
there  is  a  maximum  brightness  which  should  be  used,  in 
order  to  give  the  maximum  sensitiveness  of  the  method. 
Our  experiments  thus  far  go  only  to  confirm  Rtr.  Weston's 
statement  that  the  lamp  should  be  burned  at  quite  a  high 
temperature. 

Prof.  George  Forbes;  I  would  suggest  that  there  is 
a  very  simple  way  of  enormously  increasing  the  sensitiveness 
of  this  method.  As  I  understand  it,  the  way  in  which  you 
use  it  at  present  is  10  look  at  the  lamp  while  the  con- 
tinuous current  is  serving  it  and  then  switch  it  over  to  the 
alternating  current  and  then  judge  which  is  the  brighter, 
moving  it  rapidly  back  and  forward.  It  seems  to  me  that 
that  method  would  be  enormously  more  sensitive  if  you  ap- 
plied two  lamps,  and  used  them  in  a  properly  constructed 
photometer  with  a  switch  arrangement, which  would  enable 
you  to  connect  either  of  them  with  the  alternating  or  con- 
tinuous current.  Thus  you  would  adjust  the  potential  of 
the  continuous  current  until  you  got  very  near  equality, 
but  you  would  liad  that  one  of  the  lamps  was  always  a 
little  brighter  than  the  other,  owing  to  the  sensibility  of  the 
lamp.  Vou  would  then  slightly  alter  the  distance  of  the 
lamps  from  the  photometric  screens  so  that  on  reversing 
the  current  you  would  get  an  absolute  equality,  and  then 
you  would  be  able  to  arrive  at  a  much  closer  comparison 
and  it  would  not  matter  if  there  was  a  very  slight  difference 
in  the  illuminating  power  of  the  two  lamps  with  different 
voltages.  I  feel  perfectly  sure  that  this  would  increase  the 
sensitiveness  of  the  method  about  tenfold. 

Mr.  Lockwood:  I  would  like  to  ask  those  gentlemen 
who  have  made  this  matter  a  subject  of  study,  whether  the 
eye  doesn't  eventually  tire  in  watching  ihs  indications  of  the 
incandescent  lamps.  I  know  the  ear  tires  in  performing 
kindred  operations  for  the  telephone.  I  should  imagine 
the  eye  would  tire  a  little  sooner  than  the  ear,  if  anything. 

Mr.  Waring:  I  think  that  the  eye  does  lire,  if  you 
watch  an  incandescent  lamp  that  is  up  to  its  normal  candle 
power.  .Vt  the  Perkins  Lamp  Factory  we  occasionally  get 
a  lamp  with  a  bad  spot  in  the  carbon  which  comes  through 
the  pump  room  without  being  noticed.  To  pick  those  out 
we  are  using  at  the  present  time  a  photographic  lens  which 
throws  the  image  of  the  carbon  on  a  screen  right  In  front  of 
the  person  who  is  using  the  photometer.  The  light  in  the 
photometer  is  so  mild  that  the  person's  eye  doesn't  tire. 
One  can  watch  itallthe time  and  thus  readily  discover  sligth 
differences  in  the  carbon,  while  the  person  'who  is  hanging 
tlie  lamp  will  have  his  eyes  so  fatigued  with  the  bright  light 
that  he  cannot  sec  these  black  spots  at  all,  and  I  should 
think  that  in  any  work  where  a  person  tried  to  look  at  a 
lamp  of  normal  candle  power  the  eye  would  soon  become 
fatigued. 

Mr.  Bi,oDGt-:TT:  Is  it  fatigue,  or  is  it  a  loss  of  sensitive- 
ness which  deprives  the  eye  of  the  power  of  distinguishing 
changes? 

Mr.  Weston:  I  presume  that  Prof.  Thomson,  who  has 
had  considerable  experience  with  photometry  in  an  incan- 
descent lamp  factory,  must  have  noticed  what  others  with 
simitar  experience  have,  that  with  an  ordinary  photometer 
the  eye  doesn't  seem  to  get  tired  at  all.  The  man  seems  to 
get  more  skillful  and  does  the  work  better  in  the  latter  partof 
the  day  than  when  he  began  to  work.  I  do  not  think 
there  is  any  fatigue  of  the  eye.  I  think  the  eye  gets  even 
more  sensitive  to  slight  changes. 

Prof.     Thomson:     My    own   personal  opinion  about 
the  matter  would  be  that  the  eye  as  an  instrument  is   a  re- 
markable cflicicnt   one,    and    not   subject  to  tiring,  but  it ' 
really  is  perhaps  the  attention  that  tires. 

The  next  paper  discussed  was  that  on   "Considerations 
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which   Should  Govern  the  Selection  of   a  Rapid  Transit 
System''  by  Frank  J.  Sprague. 

T.  D.  Lock  wood:  The  institute  has  good  reason,  I 
conceive,  to  congratulate  itself  on  being  the  recipient  of 
such  a  tlioughtfui  and  thought-inspiring  paper  upon  such  a 
subject.  Although  the  electric  railway,  rapid  transit  in 
general,  and  the  railway  motor  is  perhaps  not  human  na- 
ture's daily  food  it  is  certainly  no  small  element  in  carrying 
the  people  oi  great  cities  to  where  they  can  get  their  daily 
food,  and  in  sometimes  carrying  their  daily  food  to  the 
people;  and  as  such,  it  is  a  subject  that  should  have  our 
most  careful,  and  perhaps  in  some  respects,  our  anxious 
thoughts.  While  the  paper  deals  mainly  with  local  ques- 
tions the  answers  will  be  of  general  interest,  and  will  always 
be  of  value  in  considering  the  problem  of  rapid  transit  in 
other  cities;  and  this,  of  course,  is  becoming  the  problem 
throughout  the  world.  The  conservatism  of  which  Mr, 
Sprague  spoke  has  been  the  lion  in  the  path  of  every  one 
who  has  sought  to  introduce  any  new  agent  in  the  progress 
of  mankind,  especially  those  which  are  the  applications  of 
electricity. 

Pkot.  Geo.  Forbes:  I  know  that  there  is  always  a 
general  feeling  over  here  that  progress  in  electrical  inven- 
tion is  retarded  by  the  conservative  spirit  in  Europe,  and 
that  we  are  slow  in  taking  up  things,  and  that  you  are  very 
much  further  ahead  than  we  are|in  all  electrical  development. 
I  think  there  is  no  one  who  is  more  ready  to  acknowledge 
that  than  myself,  and  frequently  after  ray  visits  to  this 
country  1  have  been  looked  upon  as  a  renegade  for  turning 
against  our  English  modes  of  doing  business,  and  for  not 
supporting  them,  and  for  saying  that  you  had  been  doing 
better  in  America  than  we  are  doing  there.  England  has 
not  in  the  past  taken  quite  the  position  with  electricity  that 
she  did  with  steam.  Electric  lighting  was  retarded  in 
England  owing  to  defective  legislation  and  street  railways 
would  be  working  under  different  conditions  in  England 
from  what  they  are  here,  if  it  were  possible  to  permit  the 
overhead  wires  which  we  see  in  Boston  and  other  cities  of 
this  country.  If  they  could  be  permitted  in  London  or 
other  towns,  we  would  not  be  far  behind  you  in  the  pro- 
gress of  street  railways  in  England.  Now,  however,  we 
are  coming  to  a  new  stage  of  electrical  progress,  and  that 
is  not  of  street  railways,  but  of  real  rapid  transit  railways, 
and  there,  I  venture  to  say,  that  we  are  ahead  of  the 
United  States;  that  in  the  development  of  the  South  Lon- 
don railway  we  have  made  a  step  of  very  considerable  mag- 
nitude—not a  step  of  considerable  engineering  magnitude, 
but  a  step  of  considerable  magnitude  in  overcoming  the 
inertia  of  the  rest  of  the  world;  in  leading  capitalists,  mu- 
nicipal authorities  and  the  public  generally  to  recognize  that 
electric  traction  on  a  large  scale  is  an  accomplished  problem. 
The  development  that  has  already  proceeded  since  the 
completion  of  the  South  London  railway  in  bringing  before 
Parliament  the  West  railway,  which  Mr.  Sprague  has 
alluded  to,  and  the  other  electric  railway  down 
Oxford  street  and  Holborn  many  miles  in  length,  is  an  in- 
dication that  it  has  been  realized  by  all  those  interested  on 
the  other  side  that  this  is  an  accoaipUshed  problem. 

The  South  London  railway  system  is  working  with  abso- 
lute perfection  at  the  present  moment.  At  the  beginning 
there  were  some  little  troubles,  chiefly  mechanical.  The 
comfort  of  traveling  on  this  line  is  worth  speaking  about. 
I  have  noticed  in  talking  with  New  York  men  that  their 
idea  is  that  an  underground  railway  is  necessarily  objec- 
tionable. But  on  the  South  London  railway  the  service  is 
perfect  and  the  temperature  is  uniform,  summer  and  win- 
ter. 

My  own  opinion  is  certainly  in  support  of  the  view  which 
Mr.  Sprague  has  indicated  that  the  solution  for  rapid  tran- 
sit in  New  York  is  by  de-tunneling  and  electric  traction. 
It  is  a  mistake  to  suppose  that  there  is  only  one  system  of 
electric  traction  which  could  be  utilized,  that  heavy  loco- 
motives pulling  the  train  is  the  only  way  by  which  the 
problem  could  be  solved.  But  out  of  the  many  ways 
which  maybe  proposed  I  feel  sure  that,  from  the  engineer- 
ing ability  which  will  be  called  in  to  discuss  the  question 
and  to  arrange  the  plans,  the  outcome  will  be  satisfactory. 

Dr.  Wahl's  paper  on  "The  Future  of  the  Aluminum 
Problem  from  a  Chemical  .Standpoint"  was  discussed. 

Pkof.  Thomson:  There  is  a  source  of  heat,  it 
occurred  to  me  during  the  reading;  of  the  paper,  which  has 
been  neglected  and  which  might  probably  be  turned  to 
account  in  this  direction,  and  that  is  the  mere  concentra- 
tion of  the  sun's  heat  by  large  mirrors  or  lenses.  The 
temperature  is,  of  course,  almost  that  of  the  sun  itself  and 
will  certainly  fuse  aluminum  and  we  will  get  it  at  simply 
the  cost  of  the  use  of  the  apparatus  on  a  sunny  day.  I 
can  imagine  an  enormously  large  lense  or  mirror  which 
brings  its  rays  to  a  focus  at  the  bottom,  as  it  were,  of  a 
deep  crucible,  and  the  material  there  subjected  to  that 
cheapest  heat,  the  sun,  from  which  all  our  heat  is  derived 
through  a  series  of  changes  which  involve  great  losses. 

Pkok.  Cuocker:  I  happened  myself  to  have  heard  of 
such  a  process.  1  do  not  know  how  far  it  has  progressed 
or  whether  any  results  have  been  attained.  There  is  no 
doubt  about  the  possibilities  of  high  temperature  and  there 
is  no  doubt  about  the  cheapness,  I  think  myself  that 
there  is  absolutely  no  question  about  the  possibility  of 
reducing  aluminum  by  carbon  provided  you  have  the  tem- 
perature, I  think  the  argument  that  carbon  has  sufllcient 
chemical  afl'inity  to  draw  oxygen  away  from  the  aluminum 
is  fallacious  because,  in  the  first  place,  as  Dr,  Wahl  says, 
the  Cowles  process  is  a  proof  that  sLiHicient  temperature 
will  reduce  aluminum,  because  I  do  not  consider  that  the 
action  there  is  electrolytic  at  all.  In  the  second  place, 
carbon  can  reduce  sodium  and  potassium,  which,  if  any- 
thing, are  higher  or  almost  as  high  in  their  affinities  as 
aluminum.  It  is  simply  a  question  of  temperature  or  con- 
dition. Carbon  has  a  peculiar  property  of  apparently 
developing  high  chemical  affinity  at  high  temperatures. 
The  higher  the  temperature  the  more  it  develops  a  tre- 
mendous chemical  affinity  for  oxygen.  And  it  seems  to  go 
up  directly  with  the  tLmpcralurc,  1  do  not  believe  it  is 
unlimited,  but  it  will  go  up  sufficiently  high,  I  think,  to 
reduce  alumina  to  a  metallic  state.  If  temperature  and 
carbon  are  all  that  are  needed,  the  sun  and  ordinary  car- 


bonaceous material  will  make  certainly  a  very  cheap  pro- 
cess for  reducing  that  metal.  But  the  production  of  that 
temperature  by  anything  but  electrical  methods  or  the 
sun's  heat  seems  to.  me  discouraging.  No  metallurgical 
temperatures  approach  that,  nor  is  there  any  likelihood  of 
their  reaching  it.  Regenerating  furnaces  produce  very 
high  temperatures,  but  not  high  enough  for  that  purpose. 
It  is  not  impossible.  Of  course  the  principle  of  regenera- 
ting furnaces  would  apparently  allow  us  to  reach  very 
high  temperatures  but  I  doubt  if  they  would  work  very 
well,  and  I  should  think  very  high  temperatures  would 
possibly  be  obtained  by  electrical  heating. 

Dr.  Wahl:  In  connection  with  this  portion  of  the  dis- 
cussion I  desire  to  say  simply  that  while  I  have  no  doubt 
that  the  reaction  in  the  Cowles  furnace  is  to  some  extent 
an  electrolytic  action,  yet  I  am  of  the  opinion  that  it  is 
probably  what  I  have  described  it  to  be  and  what  I  believe 
it  is  generally  accepted  to  be — a  condition  of  a  reduction 
by  the  excessive  heat  which  can  be  produced  in  the  fur- 
nace— purely  a  chemical  reaction  effected  by  the  enormous 
heat  of  the  electric  arc — the  enormous  heat  rather  caused 
by  the  passage  of  the  current  through  this  resisting  mate- 
rial. But  what  actually  takes  places  in  the  Cowles  furnace 
or  in  the  Plerault  furnace  is  diflicult  to  see.  I  would  not 
desire  to  have  myself  quoted  as  making  any  positive  state- 
ment. It  is  probably  partly  electrolytic  and  partly  chemi- 
cal. As  to  the  possibility  of  obtaining  a  sufficiently  high 
temperature  directly,  without  the  aid  of  electric  heating,  I 
think  that  it  is  impossible. 

Dr.  Leonard  Waldo:  Aluminum  is  a  material  of 
structural  engineering  and  the  conditions  of  its  work  must 
conform  to  those  ideas  which  belong  to  the  shop  and  sel- 
dom belong  to  the  laboratory.  Our  works  were  built  at 
the  beginning  of  the  aluminum  era  and  we  bought  freely. 
We  bought  many  thousands  of  dollars'  worth  of  metal. 
Then  we  began  to  learn  our  lessons.  We  took  the  books 
and  papers  from  the  laboratories  and  they  said  nothing 
was  simpler  than  to  cast  aluminum  bronze  and  we  proceed- 
ed to  do  that  very  simple  thing  of  casting  aluminum 
bronze,  and  we  poured  more  metal  down  holes  than  any 
concern  in  the  United  States,  We  poured  it  down  sys- 
tematically and  got  uniform  results.  We  read  the  books 
again  and  they  said  it  was  a  very  easy  thing.  Here  are 
some  of  the  results  [showing  some  spongy  samples].  One 
of  these  is  a  section  sav.ed  right  out  of  the  inside  of  a  pro- 
peller wheel  for  the  United  States  government.  We  were 
going  to  give  them  60,000  pounds  to  the  square  inch  on  a 
direct  pull  and  we  were  going  to  realize  a  fortune  by 
building  all  the  propeller  wheels  for  the  navy.  It  was 
poured  carefully  as  the  books  direct  and  that  was  the 
result.  Nobody  knew  why.  One  of  the  head  casters 
thought  the  metal  was  poured  too  hot  and  another  thought 
it  was  poured  too  cold  and  another  said  it  was  not  poured 
right  But  the  work  came  back  and  we  began  to  learn 
about  aluminum  and  we  discovered  that  there  is  one  thing 
necessary;  that  is,  that  the  experience  of  past  centuries 
cannot  be  safely  ignored,  because  aluminum  is  a  new  metal; 
that  if  you  get  silicon  and  put  iron  and  put  all  the  by- 
products of  a  furnace  into  your  silicon  you  are  getting  a 
good  result  every  time.  I  never  knew  nature  to  make  any 
mistake  in  any  of  her  experiments. 

In  the  present  condition  of  affairs,  I  do  not  know  that 
the  estimates  that  we  have  listened  to  are  of  very  great 
value  to  us,  because  all  of  the  processes  depend  on  the 
chlorides,  depend  also  on  the  cost  of  acids  in  this  country 
as  compared  with  their  cost  in  England,  and  while  the 
estimates  are  quite  correct  so  far  as  the  cost  of  steam  and 
that  sort  of  a  thing  is  concerned,  the  price  is  still  main- 
tained in  the  United  States.  But  we  would  not  care  so 
much  for  the  price  if  we  bad  the  quality.  There  is  no 
known  material,  except  steel,  of  extraordinarily  good 
quality,  which  will  give  you  the  economical  values  alumi- 
num bronze  gives  you.  Here  is  the  same  style  of  casting, 
but  showing  the  effect  of  improper  work  in  the  casting  of 
the  metal  in  the  blow-holes  which  come  under  the  risers. 
This  metal  is  perfectly  sound  otherwise,  but  under  the 
risers  are  these  blow  holes,  which  unfit  if  for  the  particular 
work  for  which  this  was  designed  These  results  are 
extremely  important,  because  under  a  proper  manipula- 
tion of  the  bronze  it  is  possi  le  not  only  to  give  metal 
castings  which  are  absolutely  non-porous,  and  which  will 
stand  any  pressure  up  to  several  thousand  pounds  to  the 
square  inch,  but  it  is  possible  to  give  them  strengths  run- 
ning from  90,000  to  100,000  pounds  per  square  inch  in  the 
casting.  I  have  taken  pains  to  come  this  afternoon  because 
some  one  from  the  standpoint  of  the  engineer  must  put  on 
record  a  distinct  and  emphatic  protest  against  the  use  of  an 
alloy  called  aluminum.  It  simply  cannot  be  used  to  get 
definitive  results  and  therefore  it  cannot  be  used  in  our 
practice. 

Now  to  come  to  the  important  application  of  aluminum 
bronze.  Aluminum,  as  you  quite  well  know,  probably  has 
a  conductivity  equal  to  copper,  bulk  for  bulk,  and  it  has  two 
and  a  half  or  three  times  the  conductivity  of, copper,  weight 
for  weight.  I  am  speaking  now  of  aluminum  which  is  free 
from  silicon  and  from  iron.  But  here  the  impurities  of 
silicon  and  iron  come  in  with  a  particularly  damaging  effect. 
The  conductivity  of  the  alloys  of  aluminum  and  copper  as 
ordinarily  made  bear  no  relation  whatever  to  the  propor- 
tional bulk  of  the  metals  themselves,  and  until  the  producers 
of  aluminum  bring  the  aluminum  product  over  98,  99  or  99-0 
— the  nearer  they  can  come  to  it — the  electrical  engineers 
have  got  to  be  content  with  ciuite  a  low  order  of  conduct- 
ivity, both  in  all  soits  of  places  where  metal  is  applied  and 
in  their  wires  where  they  want  strength,  and  expect  to  get 
the  conductivity,  but  fail, 

The  Chairman;  In  regard  to  the  conductivity  of  an 
alloy,  I  should  doubt  veiy  much  if  the  average  conduct- 
ivity of  its  constituents,  or  any  approximation  to  it,  could 
be  expected.  l''or  example,  pure  silver  put  into  copper 
will  very  seriously  interfere  with  the  conductivity,  and  pure 
silver  is  supposed  to  be  better  than  copper  in  conductivity. 
That  seems  tu  be  a  fatal  fact  about  the  conductivity  of 
alloys,  that  any  alloying  seems  to  reduce  conductivity  very 
seriously,  and  the  smallest  percentage  of  allo^  or  impurity 
— whatever  you  might  call  it — has  a  very  great  effect  upon 


a  reduction  in  conductivity;  and  this  seems  to  be  true,  no 
matter  what  metals  are  put  together. 

Dr,  Waldo:  Of  course,  in  discussing  all  these  alloys, 
the  best  conception  to  have  is  that  the  alloy  is  a  glass  rod 
transparent  to  electricity.  The  oxides  and  other  things 
which  come  in  and  which  are  precipitated  and  act  as 
chemical  stains  stop  the  ilow  of  the  current,  and  whether 
or  not  the  pure  aluminum  and  the  pure  copper  obey  that 
law  of  disproportionate  conductivity,  is  a  question  which  I 
think  no  man  can  pronounce  on,  because  I  do  not  think 
any  man  has  ever  tried  it.  A  great  many  people  have 
mixed  the  aluminum  and  copper  and  determined  the  con- 
ductivity of  the  result,  but  that  is  a  very  different  thing. 

The  Chairman:  If  it  is  a  fact  that  aluminum  bronze 
or  alloys  of  aluminum  and  copper  or  other  metals  can  be 
made  having  a  conductivity  approximating  the  mean  of 
their  constituents,  it  would  certainly  be  a  valuable  thing 
in  electrical  engineering,  a  thing  greatly  to  be  hoped  for. 

Mr,  Weston:  I  have  used  aluminum  quite  extensively 
and  I  think  Dr,  Waldo  is  mistaken  about  its  conductivity. 
I  have  found  it  to  be  60  per  cent,  that  of  copper.  Of 
course,  I  think  what  Dr.  Waldo  says  about  the  action  of 
small  quantities  of  silicon  or  iron  in  aluminum  when  mi.\ed 
with  copper  to  form  an  alloy  may  have  a  very  marked 
influence  upon  the  conductivity  and  working  of  the  alloy. 
Silicon  has  a  very  marked  influence  on  the  working  quali- 
ties of  steel,  and  I  think  also  on  the  conductivity. 

Dr.  Waldo:  I  would  like  to  say  that  my  own  best 
determination  of  the  conductivity  of  the  best  aluminum  I 
could  get  was  .6''o4,  but  I  never  have  seen  a  piece  of  alumi- 
num which  was  higher  than  .9903.  I  have  had  a  number 
of  samples  submitted  to  me  which  by  perfectly  easy  analy- 
sis have  run  as  high  as  .9975  and  .990S,  But  a  rigorous 
analysis  has  always  reduced  the  amount  of  the  purity  '  of 
the  aluminum.  I  doubt  extremely  whether  any  ordinary 
samples  of  aluminum  which  you  would  handle  would  run 
to  .99,  My  personal  judgment  is  that  the  conductivity 
might  run  very  close  to  that  of  copper  itself,  and  there  has 
been  no  evidence  on  record  that  I  know  of  which  would 
tend  to  disprove  that,  while  a  good  deal  of  the  work  in 
our  laboratoiy  would  go  t    show  it. 

The  discussion  on  "Electric  Meters"  follows: 

Prof.  Thomson:  One  form  of  meter  which  I  have  de- 
signed is  mentioned.  As  Prof  Forbes  remarked,  it  ought 
not  to  be  called  a  watt  meter.  It  is  called  a  recording  watt 
meter;  it  records  the  rate  and  integrates  the  rate  for  the 
time.  In  that  sense,  of  course,  it  would  be  proper  to  call 
it  a  regulating  watt  meter,  recording  the  rate  and  multiply- 
ing it  by  the  time.  This  meter  was  designed  for  a  certain 
purpose,  to  fit  certain  conditions.  One  of  those  conditions 
was  to  give  the  customer  an  opportunity  to  read  for  him- 
self just  as  he  does  with  the  gas  meter  record  and  to  under- 
stand it.  That  we  found  in  a  good  many  cases  an  import- 
ant matter,  and  our  efforts  were  spent  largely  to  secure 
that  end,  to  get,  as  it  were,  an  instrument  that  would  rep- 
resent the  gas  meter, recording  on  a  dial  the  use  of  current. 
It  will  not  readily  respond  to  one  volt  or  to  ten  volts,  per- 
haps, but  it  will  respond  to  conditions  of  considerable 
variation  in  the  volt,  as  well  as  enormous  variation  in  the 
current.  There  are  features  about  the  meter  which  did 
not  appear  in  any  former  arrangements,  and  these  features 
I  think  are  features  which  have  made  it  a  success.  The 
new  feature  of  the  meter  before  us  is  the  recording  by  a 
photographing  method  as  distinguished  from  recording  by 
other  methods,-  J  remember  distinctly  making  a  meter  in 
1SS6  or  1SS7  which  was  substantially  in  principle  the 
same,  only  the  record  was  made  on  a  sheet  of  paper  by 
punching  little  pin  holes  at  intervals.  The  friction  was  as 
little  as  it  is  here,  and  the  little  point  that  passed  over  the 
pap^r  was  clear  of  the  paper  until  an  electro  magnet  struck 
it  a  blow  and  made  a  little  indentation,  the  point  jumping 
up  again  and  being  ready  to  take  adifferent position.  That 
eliminated  the  element  of  friction,  and  I  had  in  that  meter 
an  arrangement  for  doing  away  with  clock  work 
which  worked  very  satisfactorily.  It  is  nothing  more 
or  less  than  a  pendulum  which  is  self  starting.  There 
was  an  electro  magnet  which  pulled  upon  an  armature 
and  a  self-starling  pendulum-  This  depending  lever 
of  the  pendulum  was  pivoted,  working  a  pawl,  which 
furnished  the  motion  for  winding  the  paper.  The  pendulum 
at  rest  was  always  stopped  in  a  position  ready  to  start,  and 
it  broke  its  own  circuit,  worked  the  set  of  contacts,  and  the 
magnet  kept  the  pendulum  in  motion,  so  that  our  rate  was 
perfectly  regular.  The  little  point  was  mounted  on  a 
spring  connected  with  the  ammeter,which  was  merely  a  lit- 
tle piece  of  iron  on  a  vertical  shaft  inside  a  coil  This  little 
point  was  over  the  strip  of  paper,  and  the  electro  magnet 
hammer  at  every  revolution  of  this  ratchet  wheel  which, con- 
stituted practically  the  whole  of  the  clock  work. struck  a  blow 
on  the  paper,  giving  a  mark.  The  paper  as  it  came  off 
would  be  a  series  of  dots,  and  then  they  would  ch:.nge  ac- 
cording to  the  load,  and  the  same  processof  integrating  this 
curve  would  be  used  as  in  the  meter  before  us.  For  this 
purpose  we  did  not  waste  any  energy  as  here  used  in  work- 
ing an  incandescent  lamp  for  the  meter.  No  doubt  the  lamp 
could  be  diminished  in  size.  But  if  it  should  give  out  from 
any  cause  it  is  not  replacable  at  once,  unless  some  one  dis- 
covers the  difficulty,  and  then  the  record  fails.  I  do  not 
care  to  go  into  any  further  criticism  in  relation  to  this  mat- 
ter; but  I  think  when  we  look  at  those  things  we  should  be 
prepared  to  look  at  them  from  all  sides, 

Mr,  Walker:  The  remarks  of  Prof,  Thomson  are 
very  explicit  and  undoubtedly  true.  We  do  not  claim  for 
that  meter  that  it  is  anew  principle  beyond  the  question  of 
the  securing  of  the  results  of  the  action  of  the  ammeter  nee- 
dle, I  am  also  aware  that  devices  such  as  he  has  explained 
in  which  a  slip  of  paper  has  been  marked  by  the  pulsation 
of  the  ammeter  needle  have  been  tried  very  frequently  as 
well  as  the  siphon  pen.  1  fowever,  the  major  criticism  that 
has  been  made  on  that  meter  is  a  very  good  one,  and  that 
is  the  possibility  of  the  breaking  of  the  lamp.  But  while 
in  this  case  you  sec  a  lamp  burning  very  brightly,  the  can- 
dle power  used  there  is  not  at  all  necessary.  If  the  possi  ■ 
bility  of  breaking  the  lamp  should  prove  to  be  a  serious 
objection,  however,  it  is  very  readily  overcome  by  putting 
in  a  double  filament,  or  a  contrivance  for  two  small  lamps. 
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The  mechanism  there  and  the  power  required  to  operate 
the  same  depend  entirely  upon  the  size  of  the  wire  with 
which  the  magnet  is  wound,  and  as  I  said  before,  the  can- 
dle power  of  the  lamp  is  slight  consequence,  inasmuch 
as  the  burning  of  a  match  would  be  ample  to  give  us  all 
the  record  necessary.  In  other  words,  we  do  not  claim  any- 
thing new  for  it,  except  the  combination  of  photography, 
which  apparently  has  never  been  used  before. 

C.  Reginald  Van  Trump:  The  distinguishing 
feature  of  this  instrument  is  that  it  is  a  recording  ampere 
meter,  and  I  should  like  to  ask  Mr.  Walker  what  he  has  to 
offer  us  in  the  way  of  a  recording  voltmeter.  The  use  of 
such  an  instrument  would  immediately  suggest  itself  to 
those  who  have  to  do  with  central  station  management. 
Such  an  instrument  placed  on  lines  in  a  station  and  a 
duplicate  instrument  located  at  different  points  on  the 
mains  would  give  us  cards  which  would  give  valuable  data 
in  the  distribution  of  our  copper  on  the  mains.  And  be- 
sides that  a.'recording  ampere  meter  to  automatically  reg- 
ister the  load  on  a  central  station  is  a  very  nice  feature.  It 
does  away  with  the  unreliability  of  having  an  attendant 
mark  upon  a  chart  the  load  on  the  station  at  different 
times;  so  that  we  can  at  any  time  tell  exactly  what  we  have 
done  and  what  our  proportion  of  fuel  to  output  has 
been. 

Mr.  Walker:  I  would  state  the  principal  object  in  the 
meter,  the  primary  object  in  the  meter,  was  thecontempla 
tion  of  the  very  need  that  he  spoke  of  then.  We  would 
devise  an  instrument  sufficiently  large  to  record  the  amount 
of  current  produced  at  the  station,  and  the  smaller  sizes  for 
distribution  service.  A  recording  voltmeter  operating  on 
precisely  the  same  plan  is  now  nearly  ready. 

E.  T.  BiRDSALL:  The  subject  of  recording  meters  at 
stations  has,  I  think,  come  to  every  station  manager,  and 
they  have  all  felt  the  need  of  them;  yet  in  a  great  many  of 
the  stations  they  make  a  curve  of  the  load  everyday  by  hand. 

The  great  trouble  with  these  devices  is  friction.  The 
use  of  a  pen  or  pencil  is  not  feasible;  and  after  talking  with 
a  good  many  station  managers  I  gave  up  the  idea  that  is 
used  in  this  meter— that  of  photographing.  The  station 
managers  or  the  superintendent  would  not  bother  to  de- 
velop the  slip.  They  want  something  that  is  in  pencil,  like 
steam  engine  indicators,  that  would  not  require  further 
attention. 

Mr,  Weston;  Unless  current  is  passing  through  the 
main  coil  circuit  in  a  Thomson  watt  meter  it  seems  im- 
possible that  any  action  of  the  retarding  mechanism  would 
take  place  on  the  armature  to  produce  motion  of 
the  armature  simply  by  the  shunt  coil,  and  if  such 
a  thing  did  arise  I  should  attribute  it  to  something 
totally  different  and  not  to  the  permanent  magnets  in  that 
instrument.  It  would  indicate  that  the  insulation  of  that 
circuit  in  which  that  armature  was  placed  should  be 
examined.  The  form  of  meter  having  the  dial  seems  to  me 
to  have  a  great  many  very  marked  advantages  over  any 
other  type  of  meter  known.  In  the  first  place  the  public 
is  more  or  less  acquainted  with  the  gas  meter.  One  can 
make  note  of  the  changes  on  the  dial  and  have  a  check 
upon  the  gas  company,  assuming.of  course,  that  the  meter 
is  moderately  correct.  On  the  other  hand  a  system  of 
metering  which  does  not  enable  the  consumer  to  check  the 
results,  to  check  the  consumption, seems  to  me  to  be  open  at 
least  to  some  objection  and  possibly  considerable  objection 
and  suspicion  on  the  part  of  the  consumer.  Hence  you 
can  readily  understand  why  so  much  time  has  been  spent 
in  endeavoring  to  bring  that  type  of  meter  closely  ap- 
proaching the  gas  meter — to  the  state  of  perfection  to 
which  it  has  been  brought  to-day.  The  public  is  suspicious 
on  this  question  of  meters  anyhow.  They  unjustly,  I  think, 
blame  meters  for  things  which  do  not  exist,  or  only  exist  in 
their  own  imagination.  In  the  gas  business  that  is  exactly 
the  same.  The  gas  meter  is  not  an  instrument  of  absolute 
precision,  but  it  is  a  good  practical  instrument.  Anyone 
who  has  investigated  it  will  admit  that  it  is  a  very  reliable 
thing  indeed,  if  kept  in  repair.  It  does  not  need  very 
much  time  to  keep  it  in  repair,  or  very  much  attention. 
And  if  electric  meters  could  be  brought  to  about  the  same 
state  of  efficiency  that  gas  meters  are,  and  I  think  they 
have  already  reached  that  state,  and  even  excelled  that,  it 
is  sufficient  for  the  reiiuirements  of  the  art. 

It  is  generally  believed  that  in  recording  voltmeters 
friction  would  be  the  principal  loss  of  power.  Now  that 
is  not  so.  I  think  you  can  get  the  recording  voltmeter 
with  recording  measurement  so  perfect  and  so  simple  in 
character  that  you  can  practically  eliminate  friction  from 
that  part  of  the  apparatus.  The  temperature  changes  are 
very  frequently  overlooked  and  they  frequently  amount  to 
a  very  large  sum  indeed.  They  can  be  compensated  to  a 
certain  extent.  But  there  is  a  good  deal  of  misconcep- 
tion about  that  question  of  compensation  of  instruments. 
A  short  time  ago  I  devised  a  little  apparatus  for  com- 
pensating for  change  in  temperature,  which  consisted 
substantially  of  a  little  thermometer,  the  bulb  of  which 
extended  over  upon  the  coil  of  the  instrument  so  as  to  in- 
dicate the  temperature  of  the  coil.  The  thermometer  bulb 
is  supposed  to  be  small,  and  the  instrument  as  actually 
made  was  not  as  small  as  it  should  be  and  it  responded  very 
readily  to  slight  changes  in  the  temperature  of  the  coil. 
S'ou  could  read  the  thermometer  from  the  outside  of  the 
instrument  and  to  avoid  any  computations  I  put  on  a  little 
device  by  which  you  could  turn  an  index  around  to  a  point 
corresponding  to  the  temperature  indicated  on  a  thermom- 
eter, that  is  to  say  if  the  thermometer  showed  75  degrees, 
then  you  would  turn  the  indicator  around  to  a  point  indi- 
cating 75,  and  you  compensated  without  any  calculation 
whatever.  I  was  somewhat  surprised,  however,  by  the 
publication  of  the  thing.  It  got  into  the  journals  before  I 
was  ready  to  have  it  published,  and  I  saw  an  aiticlc  in 
one  of  the  Knglish  journals,  I  think  it  was  the  E'.ectricinH, 
saying  that  such  a  thing  as  that  was  of  no  use;  it 
was  easy  to  compensate  an  instrument  without  any  such 
device.  Now  the  writer  of  that  article  had  not  given  as 
much  thought  to  it  as  he  ought  to  have  done  If  he  had 
he  would  not  have  expressed  such  things  as  he  did  in  the 
article.  I  did  not  take  any  notice  of  it.  Well,  it  over- 
looked one  important   thing — that  you    might  compensate 


for  air  changes  quite  readily,  and  yet  not  compensate  for 
changes  produced  by  the  heating  effect.  Now  to  get  an 
instrument  properly  compensated  you  must  compensate 
for  both  things — changes  in  the  instrument  itself  due  to 
changes  in  the  atmosphere,  ard  changes  in  the  armature 
by  the  actual  passage  of  the  current.  When  you  have 
a  device  that  will  accomplish  that,  then  of  course  you  do 
not  need  any  mechanical  device  to  switch  into  a  certain 
fixed  point.  It  just  happened  that  at  that  time  I  did  not 
have  a  c'evice  of  a  character  which  I  could  put  in  a  satis- 
factory form.  I  think  now  I  can  do  it.  It  frequently 
happens  that  criticisms  and  remarks  are  made  about  the 
operation  of  apparatus  which  prove  wholly  unjustified  and 
untenable  upon  a  close  study  and  examination  of  the 
things  themselves. 

Prof.  Thomson:  I  think  Mr.  Weston  has  shown  by 
his  remarks  that  he  has  spent  a  good  deal  of  thought  on  this 
very  problem,  and  understands  the  conditions  most  fully. 
It  is  not  an  easy  thing,  and  I  can  say  it  after  considerable 
experience,  to  get  final  results  corresponding  to  those  we 
may  get  at  the  first.  You  may  make  a  laboratory  ap- 
paratus and  produce  it  as  perfectly  as  possible  and  put  it 
out  into  commercial  use  and  you  will  find  difficulties.  I 
have  frequently  had  that  experience,  and  that  experience 
has  come  to  me  more  forcibly,  perhaps,  on  the  meter  ques- 
tion than  on  any  other.  It  is  not  until  yon  have  had 
commtrcial  experience  that  you  can  make  those  little  re- 
finements which  are  shown  to  be  absolutely  necessary. 
There  is  just  one  point  I  wish  to  make  before  closing  my 
remarks,  and  that  is  that  it  is  not  a  case  of  getting  a 
practical  meter,  but  it  is  the  case  of  making  a  thing  that 
can  be  put  on  the  market  without  costing  too  much.  You 
may  have  a  Very  fine  mechanism;  you  may  have  an  excel- 
lent device  for  the  purpose,  but  if  it  costs  ^50  nobody  will 
take  it. 

Mr.  Weston:  Prof.  Thomson  made  some  remarks 
about  the  cost.  I  think  he  is  wrong.  I  should  take  issue 
with  him  on  that.  I  think  the  best  thing  electrical  engi- 
neers can  do  in  this  state  of  the  business  is  to  produce  the 
very  best  thing  that  they  know  how.  It  is  true  that  one 
company  starts  and  puts  a  meter  on  the  market  at  say  $20 
or  $iS.  That  meter  may  be  very  good,  or  it  may  not  be 
very  good,  but  I  think  that  it  is  not  very  good;  that  the 
man  who  follows  along  and  tries  to  get  up  a  meter  should 
make  a  very  much  better  meter,  and  get  a  price  pro- 
portionate to  the  superiority  of  the  instrument.  I  think 
that  question  of  low  cost  plants  and  apparatus  in  electric 
lighting  means  in  the  end  very  high  cost.  Cheap  engines, 
cheap  boilers,  cheap  wiring — ever>'thing  cheap  means  in 
the  end  everything  very  dear.  Now,  you  see  what  the 
effect  of  it  is.  All  through  this  country  stations  are  being 
remodeled  to  get  in  the  very  best  of  appliances — triple 
expansion  engines — the  maximum  economy  in  every  di- 
rection consistent  with  good  work,  and  the  meter,  I  think, 
should  be  given  just  as  much  consideration  as  the  rest  of 
the  plant.  Do  not  make  the  cost  so  that  you  cannot  make 
the  meter  really  fine  and  good.  I  would  increase  the 
cost  of  the  meter  and  put  better  work  in  it  and  make  the 
best  work  I  could. 

Proi-'  Thomson:  I  would  say  that  I  agree  most  fully 
with  Mr.  Westou  in  regard  to  this  matter.  Those  are 
the  sentiments  which  I  have  worked  upon,  but  when  I 
make  that  argument  at  the  Boston  olfice  of  our  company, 
the  answer  is,  yes.  and  so  and  so  sells  a  meter  for  so 
and  so,  and  by  the  v/ay  his  has  a  dial  on  it,  and  we  must 
do  something  about  as  well,  even  if  we  sacrifice  something 
in  the  meter.  I  hold  just  as  Mr.  Weston  does,  that  *you 
cannot  do  the  thing  too  well.  It  is  a  nice  problem, 
anyhow.  It  is  a  delicate  affair,  and  you  can  not  get  it 
too  good.  You  must  look  to  cheapening  afterward.  But 
that  is  an  argument  which  the  business  managers  fail 
to  see. 

There  is  one  other  point.  I  would  say  here  that,  of 
course,  in  an  electric  meter  we  measure  electricity,  or  at 
least  we  measure  the  volts  and  the  amperei.  In  the  gas 
meter  it  is  different.  We  measure  whatever  comes 
through,  whether  it  is  air  or  gas.  But  we  cannot  adulter- 
ate our  electricity. 

The  discussion  of  Milton  E.  Thompson's  paper  on  "A 
Study  of  an  Open  Coil  Arc  Dynamo"  brought  out  many 
interesting  points. 

I'Ror.  Elihu  Thomson:  I  called  Mr.  Thompson's  at- 
tention to  the  blowing  out  of  the  spark  as  expressing  an 
erroneous  idea  in  relation  to  the  machine.  The  air  blast 
in  the  Thomson-Houston  three  coil  machine  was  intro- 
duced for  no  other  purpose  than  to  make  it  possible  to  run 
the  machine  steadily  at  high  differences  of  potential  with  a 
commutator  which  could  be  freely  oiled.  It  was  found  in 
the  early  experience  with  the  machine  that  it  was  possible 
to  construct  a  machine  up  to  about  twelve  or  fifteen  arc 
lamps  which  would  retain  the  normal  working  condition 
without  Hashing  over,  as  it  is  called— short  circuiting 
across  the  slots  and  the  short  c'rcuit  being  carried  around. 
Hut  beyond  that  potential  difference  there  was  imminent 
danger,  although  a  twenty-five  light  machine  might  run 
for  an  hour  or  an  hour  and  a  half  without  any  Hashing 
over  or  short  circuiting.  Of  course  the  tendency  to  fiash 
over  increased  with  the  difference  in  potential.  Now  it 
was  also  desirable  to  run  the  commutator  with  a  film  of 
oil,  but  when  the  commutator  was  freely  oiled  the  limited 
potential  which  could  exist  without  flashing  was  much 
lower.  Even  a  ten  light  machine  might  (lash  readily  if 
there  was  a  good  deal  of  oil  on  the  commutator.  In  the 
early  days  men  would  oil  the  commutator.  It  wa9  almost 
Impossible  to  keep  them  from  squirting  oil  from  a  can  on 
the  commutator.  The  Hrush  machines  were  also  very  sen- 
sitive to  this  action,  and  the  company's  recommendations 
were  very  distinct  on  the  point  of  oiling  the  commutator — 
that  is.  to  take  a  rag  and  grease  it  with  a  little  vaseline  and 
touch  the  commutritor  lightly.  If  the  commutator  was 
thoroughly  oiled  there  would  at  once  be  a  flash. 

Another  thing,  the  oil  on  the  commutator  of  course 
diminished  the  wear,  so  that  if  there  was  any  little  roughen- 
ing it  was  relieved  a  great  deal  from  cutting  and  making 
copper  dust  around  the  commutator.  I  tried  in  the  early 
days  to  get  rid  of  the  difficulty  and  did  get  rid  of  it  by  using 


condensers  on  the  machine.  I  took  the  three  coils  and  led 
the  connections  from  each  segment  to  a  triple  condenser. 
That  preceded  the  development  of_the  air  blast.  There 
were  three  foils  in  inductive  relation."  On  a  machine  up  to 
six  or  eight  lights  I  found  I  could  actually  obliterate  the 
sparking  at  the  tips  of  the  brushes  and  the  brushes  could  be 
moved  quite  a  distance  without  causing  sparks  while  the 
machine  was  carrying  its  load.  But  I  also  found  that  the 
condenser  was  subject  to  perforation.  There  were  con- 
ditions arising  which  raised  the  potential  enormously,  and  I 
could  under  certain  conditions  get  static  charges.  This  is 
a  very  interesting  matter  indeed  as  looked  at  from  the 
present  standpoint  in  relation  to  alternating  charges.  From 
a  single  turn  of  the  wire  leading  from  the  segment  to  the 
condenser  foil  I  could  get  discharges  of  an  eighth  of  an 
inch  from  ore  to  the  other;  a  discharge  which  refused  to 
run  around  the  coil — in  fact,  through  the  double  insulation 
of  wire  and  the  air  space  between,  the  discharge  would  snap 
across  this  point,  and  if  it  did  not  get  a  chance  to  do  that 
it  was  very  apt  to  go  through  the  condenser  foils.  I  tried  to 
apply  that  principle  to  a  much  larger  machine  and  I  found 
I  could  not  make  the  condenser  live  under  these  conditions. 
It  would  perforate,  although  it  was  a  remedy  for  the  flash- 
ing. The  tips  of  the  brushes  were  practically  quiet.  It 
did  not  fulfill  the  conditions  in  practice,  so  that  it  led  to 
the  trial  of  an  air  blast  on  the  tips  of  the  brushes,  and  the 
reasoning  used  in  getting  the  air  blast  was  that  on  the 
leaving  of  this  segment  there  would  be  a  small  amount  of 
current  still  fed  from  the  segment  to  the  brush,  which 
would,  as  it  were,  tail  off,  and  the  sparks  would  be  thicker 
at  the  brush  and  gradually  thin  out  to  a  fine  point  and  then 
stop.  Then  the  segment  would  change  polarity  and  go  on 
to  the  other  side.  But  naturally,  if  the  change  of  polarity 
was  immediate  on  the  cessation  of  that  spark,  there  might 
remain,  as  it  were,  from  the  spark,  hot  gas,  which  would 
enable  the  discharge  to  take  place  in  the  opposite  direction, 
and  that  was  a  flash  which  would  be  carried  over  from  the 
arc.  My  idea  was  simply  to  blow  a  cold  blast  of  air  and 
thereby  drive  that  spark  away  and  insert,  no  matter  how 
thin,  a  layer  of  cold  air  before  the  reversal  was  accomplished 
and  in  that  way  to  keep  the  insulation  of  the  machine. 
That  process  is  found  effective  even  with  a  three  coil  com- 
mutator up  to  3,500  or  4,000  volts  with  the  pressure,  of 
course,  slightly  increased  as  we  rise. 

E.  W.  Rice,  Jr.:  In  connection  with  the  remark  Prof. 
Thomson  made  that  the  flashing  of  the  commutator  was 
due  to  the  reestablishment  of  the  arc  across  the  segment 
by  the  hot  gases,  I  think  it  would  te  interesting  to  state  a 
fact  which  I  believe  is  not  generally  known,  but  which  we 
discovered  at  the  Thomson-Houston  factory  while  experi- 
menting with  large  lights  for  government  use.  In  these 
investigations  currents  from  50  to  100  amperes  were  used, 
the  potential  difference  being  fifty  volts,  taken  from  a  ma- 
chine that  would  produce  about  seventy-live  volts.  We 
found  we  could  turnout  the  light  and  allow  the  arc  to  be 
completely  extinguished  for  a  full  second;  then  switch  on 
the  current  and  the  arc  would  be  reestablished.  This  was 
done  repeatedly,  showing  that  the  hot  gas  was  sufficiently 
conductive  to  reestablish  the  arc  where  there  was  a  differ- 
ence of  potential  of  not  more  than  seventy-five  volts. 

rROF.  Thomson:  I  have  seen  that  repeatedly  where  you 
could  turn  the  switch  and  throw  the  current  on  again  and 
the  arc  would  reestablish  itself,  a  complete  dead  space 
existing  between  the  carbons  for  some  interval.  I  would 
say  in  this  connection  calling  attention  to  the  paper  of  Dr. 
Nichols,  that  we  have  an  observation  which  goes  along 
with  this  paper  very  nicely,  that  here  we  have  the  case  of 
the  stoppage  and  reestablishment  and  the  experiments 
mentioned  prove  that  the  alternations  might  have  been  very 
slow  indeed,  and  with  a  considerable  interval  of  interrup- 
tion. 


New  Electrical  Works  at  Detroit. 

The  Detroit  Electrical  Works  have  closed  a  real  estate 
deal  which  gives  them  sixteen  acres  of  ground  between 
Twelfth  street  and  Wabash  avenue,  with  a  frontage  of  453 
feet  on  the  Grand  Trunk  railroad.  On  this  tract  of  land 
the  company  contemplates  putting  up  one  of  the  most  ex- 
tensive electrical  manufacturing  establishments  in  the 
country.  The  new  works  will  include  a  machine  shop, 
foundries,  pattern  shops,  finishing  shops,  steam  forges, 
erecting  shops,  carpenter  shops  and  laboratories,  and  pos- 
sibly a  large  power  plant  capable  of  furnishing  current 
for  the  motors  of  the  whole  manufacturing  establishment. 
The  present  works  will  be  continued  in  operation  for  the 
manufacture  of  various  kinds  of  electrical  supplies  and 
machinery.  All  the  shops  will  be  fitted  up  with  overhead 
electrical  traveling  cranes.  The  intention  for  the  next 
year's  work  is  to  turn  out  at  least  five  complete  steel  car 
electrical  e(|uipments  per  day  and  one  complete  generator 
of  a  capacity  of  not  less  than  100  horse  power.  The 
cost  of  the  buildings  as  now  contemplated  will  be  from 
!jl2oo,ooo  to  !j;3oo,ooo  including  the  amount  of  machinery 
that  will  be  necessary  over  and  above  what  can  be  trans- 
ferred from  the  old  works  at  the  Woodward  avenue  railroad 
crossing.  The  plans  and  specifications  arc  not  yet  com- 
plete, but  they  are  expected  to  be  finished  so  that  the 
work  may  be  commenced  in  July,  and  the  works  ready  for 
operation  January  ist. 

Extending  down  the  middle  of  the  property  will  be  two 
railroad  tracks  connected  at  suitable  points  by  cross- over 
switches.  An  overhead  trolley  system  will  be  erected 
throughout  the  grounds,  and  electrical  locomotives  will  be 
used  for  all  shifting  work. 


An  English  mining  company  operating  in  El  Dorado 
county,  California,  has  bonded  the  old  St.  Lawrence  mine, 
which  will  hereafter  be  operated  by  electricity  in  conjunc- 
tion with  the  Dalmatia  and  Gopher- Boulder  properties. 
This  will  give  the  company  a  circuit  of  nine  miles,  and 
effect  a  great  saving  in  the  cost  of  operation.  The  St. 
Lawrence  mine  belongs  to  Meirson  ^  Aldcrson,  Placer- 
ville,  and  has  been  worked  to  a  depth  of  950  feet.  It  has. 
for  years  been  deemed  one  of  the  best  mining  properties  in 
the  county. 
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Electric  Railway  Men  Photographed, 

While  the  representatives  of  the  electrical  and  other 
companies  that  put  in  bids  for  furnishing  the  equipment  of 
the  new  electric  railway  in  INIemphis  were  waiting  for  the 
decision  they  all  had  their  pictures  taken  in  a  group.  The 
eighteen  members  of  the  party  comprised  some  of  the  best 
known  men  in  the  business,  as  will  be  seen  by  the  list  of 
names:  J.  A.  Hanna,  John  G.  Brill  company.  Philadel- 
phia; T.  E.  Mooney,  Bradford  Belting  company,  Cincin- 
nati; J.  S.  Pugh,  Baltimore  Car  Wheel  company;  J.  A. 
Correy.  John  A-  Roebling's  Sons  company,  Trenton,  N. 
J.;  E.  Lang.  Louisville  &  Nashville  Railroad  company; 
W.  S.  Love,  Pond  Engine  company,  St.  Louis;  Guido 
Pantaleonia,  Westinghouse  Electric  &  Manufacturing 
company.  St.  Louis;  C.  Daigh,  St.  Paul  Electric  Supply  & 
Construction  company.  St.  Paul.  Minn.;  J.  A.  Vail,  Ham- 
ilton Corliss  Engine  company  Hamilton,  O  ;  H.  J.  Crow- 
ley, Thomson-Houston  Electric  company  (Southern  dis- 
trict), Atlanta,  Ga-;Wm.  J.  Clark,  Thomson-Houston 
Electric  company,  Boston,  Mass.;  E.  W.  Tucker,  AlHs 
Engine  company,  Milwaukee,  Wis.;  W.  L.  E.  Allen,  Short 
Electric  company,  Cleveland,  O.;  D.  W.  Pugh,  John 
Stephenson  Car  company,  Brooklyn.  N.  Y.;  F.  X.  Cicott, 
Electric  Merchandise  company,  Chicago;  C.  B.  Osgood, 
Westinghouse  Electric  &  Manufacturing  company,  Chi- 
cago; F.  A.  Rogers,  Short  Electric  company,  Cleveland; 
D.  B.  Dean,  Electric  Merchandise  company,  Chicago. 


CORRESPONDENCE. 


New  York  Notes. 

New  York,  June  8. — The  question  of  ventilating  the 
Fourth  avenue  tunnel  of  the  New  York  Central  &  Hudson 
River  railroad  has  been  revived  by  the  state  board  of 
railroad  commissioners,  which  has  been  in  session  in  this 
city  daring  the  la^t  week.  Several  plans  were  submitted, 
many  of  which  provided  for  the  introduction  of  fan  motors 
for  clearing  the  tunnel  of  smoke. 

Dr.  Graham  Scott,  president  of  the  Scott  Electrical 
Manufacturing  company,  said  that  by  means  of  the  Hun- 
tington search  light,  which  is  virtually  an  arc  light,  the 
tunnel  could  be  illuminated  so  that  the  light  wouldn't 
interfere  with  the  engineers.  The  search  light,  he  said, 
could  penetrate  all  sorts  of  fog  and  smoke  and  steam. 

\Y.  J.  Hammer  advised  the  introduction  of  incandes- 
cent lights  arranged  near  the  bottom  of  the  tunnel  after 
the  manner  of  the  system  employed  in  the  Hoosac  tunnel. 
He  felt  confident  that  satisfactory  results  would  thus  be 
attained.  Charles  B.  Husted  read  the  details  of  his  plan- 
advocating  a  shower  bath.  "Fog,  dust  and  smoke,"  said 
Mr.  Husted,  "appear  to  be  the  evils  to  be  overcome.  We 
all  know  that  however  dense  a  fog,  a  light  shower  oblit- 
erates it  at  once.  I  propose  a  shower,  to  be  turned  on  or 
off  at  pleasure  and  in  the  following  manner:  I  would  place 
under  the  roof  of  the  tunnel,  in  sections  of  a  block  or 
more,  iron  pipes  of  sufficient  capacity,  each  connected 
with  the  Croton  main.  At  intervals  of  twelve  to  fifteen 
inches  I  would  connect  the  pipe  with  small,  lateral,  per- 
forated pipes,  closed  at  the  ends;  and  valves  placed  to  con 
nect  the  Croton  mains  with  the  tunnel  mains  could  be 
worked  from  a  central  station  to  turn  on  a  shower  when- 
ever the  conditions  required  it.  Simple  as  this  plan  is,  I 
am  satisfied  it  will  kill  any  fog,  lay  the  dust,  and  clear  the 
atmosphere." 

L.  J.  Wing  proposed  a  system  of  rotary  fans  and  three 
towers.  The  6rst  thing  necessary  to  the  success  of  his 
project  would  be  the  building  of  a  well  in  the  center  of  the 
double  tunnel.  Then  each  track  would  have  a  tunnel  of 
its  own  When  every  opening  in  the  tunnels  had  been 
closed,  Mr.  Wing's  rotary  fans  would  get  to  work,  and  in 
four  minules  drive  the  foul  airup  through  the  three  towers, 
which  ought  to  be  higher  than  the  adjoining  buildings,  so 
that  the  neighbors  wouldn't  be  plentifully  supplied  with 
smoke  and  steam,  and  other  disagreeable  things. 

Nat  Sawyer,  one  of  the  Central  engineers  and  head  of 
the  local  lodge  of  the  Brotherhood,  lold  the  commissioners 
that  the  engineers  wished  to  protest  vigorously  against  the 
use  of  any  light  in  the  tunnel.  Mr.  Sawyer  said  if  the 
tunnel  was  lighed  the  engineers  couldn't  see  the  signals. 
Another  Central  engineer,  Charles  Hall,  supported  Saw- 
yer's position  in  regard  to  the  danger  in  lighting  the  tun- 
nel. 

IL  Charles  Ulman  advised  exhaust  fans  near  the  roof  of 
the  tunnel  for  ventilation,  and  electric  lights  set  into  the 
roof  for  illumination. 

Ever  since  the  Rapid  Transit  commission  made  its  report 
there  has  been  a  lively  discussion  in  the  daily  papers  over 
the  proposed  plan.  The  U^'-r/i/ and  7V///('j  have  earnestly 
supported  the  commissioners'  position,  while  the  Sun,  ever 
favorable  to  Jay  Gould,  opposes  the  subway  scheme.  The 
policy  advocated  by  the  Sun  is  indicated  in  the  following 
abstract  from  Wednesday  morning's  leader:  "Take  the 
lines  of  the  present  elevated  railroads;  connect  them  with 
each  other  as  experience  and  convenience  may  indicate; 
remove  their  supports  from  the  places  they  now  occupy 
and  disfigure  in  the  central  parts  of  the  streets,  and  plant 


them  upon  the  curbstones  or  close  to  the  curbstones;  erect 
structures  of  steel,  three  stories  high,  the  first  story  being 
used  only  for  the  pillars,  and  the  second  and  third  for  rail- 
way tracks;  put  the  tracks  for  way  trains  in  the  second 
story  and  the  tracks  for  through  trains  in  the  third;  have 
stairways  convenient  for  passengers  to  move  freely  be- 
tween way  trains  and  express  trains;  have  elevators  to 
carry  the  passengers  up  from  the  ground  and  back  to  it; 
and  then  we  shall  possess  a  system  of  rapid  transit  rail- 
ways that  will  be  safe,  agreeable,  comparatively  inexpen- 
sive, and  altogether  satisfactory.  And  besides,  it  will  be 
purely  American,  and  everybody  will  like  it." 

The  article  closes  with  the  following  characteristic 
recommendation:  ''We  earnestly  commend  these  sugges- 
tions to  the  consideration  of  the  Rapid  Transit  commis- 
sion, and  still  more  earnestly  to  the  consideration  of  all 
that  portion  of  the  public  who  are  not  crazy  and  not  fools." 

The  Chamber  of  Commerce  read  the  report  of  its  com- 
mittee on  the  rapid  trans't  problem  last  Thursday,  in  which 
it  approved  the  suggestion  of  the  Rapid  Transit  commis- 
sion that  an  underground  system  operated  by  electricity  be 
constructed.  It  was  alsD  agreed  that  the  elevated  system 
should  be  extended.  The  report  says:  It  should  be  re- 
membered, howewever,  that  this  is  comparatively  an  un- 
tried means  of  transit,  the  Greatbead  system  in  London 
not  having  as  yet  been  sufficiently  developed  to  give  as- 
surance that  it  is  adapted  for  long  distances  and  high 
speed;  that  the  capital  is  not  yet  assured  to  build  such  a 
road,  and  that  there  are  many  people  who  prefer  the  better 
light  and  ventilation  of  the  elevated  roads  with  somewhat 
slower  speed  than  is  contemplated  by  the  tunnel   system . 

Harris  A.  Smiler,  James  J.  Slocum  and  Joseph  A. 
Wood,  all  under  conviction  for  murder,  but  who  had  ap- 
pealed to  the  federal  courts,  were  resentenced  by  Judge 
Barrett  in  the  Supreme  court  term  Wednesday  to  be  ex- 
ecuted at  Sing  Sing  prison  during  the  week  beginning 
July  6th  next. 

In  the  case  of  the  "Jap,''  who  is  also  under  sentence  at 
Sing  Sing,  Roger  M.  Sherman  has  moved  for  a  reargu- 
ment.  This  case  has  been  in  all  the  courts,  including  the 
United  States  Supreme  Court,  and  the  judgment  has  been 
affirmed  in  them  all.  The  motion  for  reargument  was  on 
the  ground  that  the  defendant's  counsel  in  the  court 
below,  John  M.  Heizleman,  was  never  permitted  to  prac- 
tice in  the  courts  of  the  United  States,  and  that  he  had  no 
license.     The  court  took  the  papers. 

Edwards  H.  Goff,  formerly  well  known  in  electric  light- 
ing circles  in  this  city,  died  on  May  2Sth  at  the  age  of 
forty  seven  years.  For  some  time  Mr.  Goff  was  the  presi- 
dent of  the  American  Electric  &  Manufacturing  com- 
pany. 

The  arguments  in  the  infringement  suit  of  the  Edison 
Elactric  Light  company  against  the  United  States  Electric 
Lighting  company  were  concluded  before  Judge  Wallace 
in  the  United  States  Circuit  Court  yesterday  afternoon. 
Judge  Wallace  said  that  he  would  announce  his  decision  as 
soon  as  possible.  He  intimated  that  it  was  doubtful  if  he 
would  announce  it  by  July  1st,  after  which  time  an  appeal 
would  go  to  the  Circuit  Court  of  Appeals  about  to  be 
organized.  In  the  event  of  a  decision  before  July  ist  an 
appeal  would  be  heard  in  the  United  States  Supreme 
Court.  The  models  and  exhibits  will  be  sent  to  Syracuse, 
N.  Y.,  where  Judge  Wallace  will  examine  them.     J.L.B. 


San  Francisco,  Cal. 

San  Francesco,  June  4. — The  cities  of  Portland,  East 
Portland  and  Albina,  Ore.,  which,  at  an  election  held  on 
Monday  last,  were  consolidated  into  one  municipality  of 
80,000  people,  have  72^4  miles  of  street  and  suburban 
railway.  Four  systems  of  traction  are  in  use,  there  being 
20  miles  of  horse  car  lines,  53^1  miles  of  cable  railway,  iS 
miles  of  steam  motor  and  20  miles  of  electric  overhead  road. 

The  Pacific  rolling  mills  of  San  Francisco  are  building 
up  quite  a  business  in  the  electric  railway  line,  the  latest 
contract  secured  being  that  of  furnishing  all  rolling  stock 
and  iron  material  for  the  equipment  of  the  proposed  line 
of  the  Metropolitan  Railway  company  from  Turk,  Mason 
and  Market  streets  along  Eddy  and  other  streets  to  Golden 
Gate  park,  and  thence  to  the  Seaside  house,  a  total  dis- 
tance of  about  eight  miles.  Thirty  years  ago  this  resort, 
which  was  known  as  the  Ocean  house,  was  the  most  popular 
about  San  Francisco,  but  it  has  been  virtually  abandoned 
for  fifteen  years.  It  has  now  been  entirely  remodeled, 
the  grounds  have  been  beautified,  and  it  is  the  intention  of 
the  Metropolitan  railway  people,  who  own  it,  to  make  the 
place  one  of  the  fashionable  club  house  attractions  of  the 
city.  The  vice-president  of  the  company  states  that  the 
first  iron  work  on  the  road  will  be  delivered  next  Mon- 
day. 

For  some  months  the  Edison  Electrical  company  of  Oak- 
land, Cal.,  has  been  endeavoring  to  secure  an  electric 
lighting  and  power  franchise  in   that  city,  but,  failing  in 


this,  it  has  purchased  the  entire  plant,  franchises  and 
rights  of  the  Oakland  Electric  Light  &:  Power  com- 
pany. 

Henry  W.  Chase  has  secured  a  franchise  for  an  electric 
lighting  plant  at  Sanger,  Cal. 

Another  new  electric  road  is  projected  for  Oakland,  and 
a  franchise  for  the  same  has  been  granted  to  Edward  Pol- 
litz  and  associates.  The  new  line  will  begin  at  Twelfth 
and  Broadway,  running  thence  along  Twelfth  street  to 
West  Oakland,  and  branching  on  Sixteenth  street  to  the 
Southern  Pacific  depot  in  one  direction  and  to  the  rail- 
road yards  in  the  other. 

The  travel  on  the  Oakland  and  Berkeley  electric  line  is 
so  heavy  fhat  it  has  been  deemed  advisable  to  change  the 
motive  equipment  of  the  big  combination  coaches  from  30 
horse  power  to  50  horse  power  each  The  speed  in  the 
suburbs  will  be  increased  from  12  to  20  miles  per  hour,  and 
it  is  believed  that  these  alterations  will  be  effected  by  Sap- 
tember.  Eight  new  cars  have  also  been  ordered.  Fre- 
quently 150  passengers  crowd  upDn  a  single  cir,  andthe 
30  horse  power  motors  are  scarcely  sufficient  to  pull  such  a 
load  around  the  short  curves. 

During  the  last  fortnight  the  city  silons  have  been  look- 
ing into  the  overhead  wire  system  and  its  alleged  hazards, 
and  as  a  result  considerable  interest  has  been  aroused  in 
the  public  mind  as  to  the  advisability  of  permitting  over- 
head circuits  in  the  business  portions  of  the  city.  Pursuant 
to  an  invitation  of  the  mayor  a  number  of  pe  rsons  inter- 
ested in  electrical  matters  assemb'ed  in  the  mi  yor's  office 
to  discuss  the  situation,  but  the  meeting  narrowed  down 
into  a  controversy  principally  between  the  Thomson- 
Houston  representatives  on  one  side,  and  Prof.  N.  S. 
Keith  andthe  Pacific  Electrical  Storage  company  on  the 
other.  The  Thomson- Houston  people  claimed  the 
overhead  system  to  be  the  only  successful  electric  traction 
system, while  the  Storage  company,  which  is  the  Pacific  Coast 
licensee  of  the  Accumulator  company,  contended  that  the 
storage  system  is  an  entire  success,  citing  the  road  in  Bev- 
erly and  Danvers,  Mass.,  the  Eckington  road  in  Wash- 
ington City  and  the  Dubuque,  la  ,  road  as  instances.  It 
is  reported  that  during  the  first  session  an  advocate  of  the 
overhead  system  stated  that  the  shock  from  a  500  volt 
circuit  was  entirely  harmless,  that  it  had  been  frequently 
taken  accidentally,  and  sometimes  for  fun  by  electric  rail- 
way employes,  and  that  if  necessary  a  man  could  be  pro- 
duced who  would  grasp  the  terminals  of  a  500  volt  railway 
generator.  From  a  desire  to  refute  these  statements  the 
opponents  of  the  overhead  system  proposed  a  multiple 
series  of  So  lamps,  inserted  in  an  arc  circuit  and  so  ar- 
ranged that  any  potential  from  50  to  500  volts  could  be 
taken  from  terminals.  The  overhead  people  were  invited 
to  "Step  up,  gentlemen,"  and  with  the  invitation  came 
the  observation  that  the  city  physician  was  present,  and 
that  the  coroner  could  be  quickly  summoned.  But  the 
other  side  respectfully  declined,  and  in  denying  the  asser- 
tions attributed  to  it  regarding  the  entire  harmlessness  of 
a  500  volt  circuit,  alluded  to  the  exhibition  as  a  "theatrical" 
effect,  more  or  less  misleading.  "There  is  no  fun,"  they 
said  "in  taking  it.  It  is  not  pleasant  to  be  struck  on  the 
head  with  a  club,  yet  it  will  not  necessarily  kill.  It  is 
claimed  though,"  they  continued,  "that  no  human  being 
has  yet  been  killed  from  a  500  volt  current." 

No  conclusion  in  the  matter  has  yet  been  reached,  and 
in  the  meanwhile  the  San  Francisco  and  San  Mateo  Railway 
people  are  working  nights,  days,  Sundays  and  holidaj's  in 
their  endeavor  to  finish  their  road  and  overhead  wiring  be- 
fore final  action  on  their  temporary  permit  is  taken  by  the 
Board  of  Super\'isors.  For  a  time  the  company  was  pay- 
ing competent  linemen  $1.00  per  hour.  S. 


Cincinnati,  O. 

Cincinnati,  O.,  June  0. — The  Cincinnati  Electric 
Power  company,  recently  organized  here  for  the  purpose  of 
furnishing  current  for  motors,  has  commenced  work  on  its 
plant,  which  is  located  on  Produce  street  near  Second. 
The  location  ai  the  point  named  will  open  up  a  new  section 
of  the  city  which  has  heretofore  been  out  of  reach  of  the 
various  electric  companies,  thereby  giving  the  new  com- 
pany a  new  field  in  which  to  work.  It  will  start  out 
equipped  with  one  15,0  horse-power  Babcock  &  Wilcox 
boiler,  one  150  horse  power  Houston,  Stanwood  &  Gamble 
engine,  Laidlaw  &  Dun  pumps,  Hoppes  lieater  and  two  75 
horse-power  220  volt  Davis  generators.  The  station  is 
large  and  commodious  and  is  being  laid  out  witli  a  view  to 
numerous  additions.  G. 


Pittsburg,  Pa. 

PiTTsiiURG,  Pa.,  June  0. — The  Pittsburg  Electric  club 
is  now  successfully  launched  on  the  road  to  prosperity.  It 
has  already  about  150  active  members,  and  the  executive 
officers  of  the  organization  arc  now  seriously  considering 
plans  for  the  renting   of  a  building  to  be  occupied   by  the 
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club.     Several  locations  are  already   under   consideration, 
and  it  is  expected  that  a  decision  will  soon  be  made. 

The  club  proposes  to  have  an  establishment  for  its  mem- 
bers replete  with  all  the  requirements  for  sociability. 
There  will  be  a  lecture  room,  a  rtading  room,  possibly  a 
restaurant  and  such  other  accDmmodations  as  may  be  de- 
manded, especially  by  the  younger  members  of  the  frater- 
nity. 

O.  B.  Shallenberger,  the  electrician  of  the  Westinghouse 
Electric  &:  Manufacturing  company,  has  gone  to  Colorado 
for  his  health.  Mr.  Shallenberger  has  not  been  well  dur- 
ing the  winter,  but  it  is  expected  that  he  will  return  com 
pletely  restored  to  his  former  health  and  vigor. 

The  meeting  of  the  Westinghouse  stockholders  called- 
for  last  Monday  was  again  adjourned  until  June  23d. 

E.  H    H. 

Louisville,  Kv. 

Louisville,  Ky.,  June  6. — The  Consolidated  Street 
Railway  company  is  getting  along  well  with  the  lines  that 
are  to  be  equipped  for  electricity.  The  Fourth  street  line 
beyond  C  street  has  been  opened.  Walnut  street  has 
been  equipped  with  -vdres  from  Fourth  to  the  intersection 
of  the  Green  street  line  at  Fifteenth  street.  The  Shelby 
and  Market  street  lines,  owingto  unexpected  interruptions, 
will  not  be  put  in  operation  before  next  week.  The  Second 
street  line  will  begin  running  about  July  ist. 

Quite  a  sensation  was  created  in  business  circles 
here  when  H.  H.  Little,  general  manager  of  tbe 
Consolidated  Street  Railway  company,  tendered  his 
resignation  to  the  Board  of  Directors.  The  company 
positively  refused  to  accept  his  resignation,  but  Mr.  Little 
was  firm  and  no  amount  of  persuasion  could  induce  him 
to  reconsider  his  action.  It  was  then  decided  to  grant 
him  a  leave  of  absence  for  two  years  if  he  would  agree  to 
withdraw  his  resignation,  which  he  did.  Mr.  Little  goes 
to  Buffalo,  N.  Y  ,  where  he  has  accepted  the  position  of 
general  manager  of  the  Cross  Town  railroad  at  a  salary 
of  f  I2,ooo  a  year.  He  has  been  at  the  head  of  the  street 
railway  sj-stem  in  this  city  for  many  years,  and  it  is  with 
the  greatest  regret  that  the  Board  of  Directors  sees  him 
depart.     He  will  leave  June  ist. 

The  Louisville  Warehouse  company  has  just  placed  it 
its  new  building  a  20  horse  power  electric  motor.  In 
will  operate  four  elevators. 

The  electri-:  car  line  to  Jacob  Park  is  now  assured. 
The  cars  will  run  oat  Fourth  avenue  to  P  street, 
thence  west  through  the  Jockey  club  grounds  to 
Wilder  Park.  They  will  then  go  out  Taylor  boulevard 
to  the  park,  where  the  company  has  purchased  an 
acre  of  ground  on  which  to  build  a  station.  The  ma- 
terial has  been  ordered.  The  line  will  be  in  running  order 
before  August  i.  Ten  or  fifteen  cars  will  be  ope- 
rated and  the  fare  will  be  ten  cents.  The  line  would  have 
been  built  sometime  ago  but  for  the  fact  that  the  streetcar 
company  was  unable  to  secure  the  right  of  way.  This  ob- 
stacle was  finally  overcome  this  morning,  and  the  work 
will  be  begun  immediately. 

The  new  electric  car  line  on  Market  street  is  soon  to  be 
put  in  operation.  The  overhead  wires  have  been  strung 
and  everything  is  in  readiness  for  the  cars  to  start.  It  is 
expected  the  line  will  be  opened  in  about  three  weeks. 

C.  C.  Y. 


with  the  arrangements  that  have  been  made.  He  congratu- 
lated the  management  on  the  prosperous  appearance  of  the 
organization.  Mr.  Barton  was  formerly  president  of  the 
club,  and  proved  a  most  efficient  executive  officer. 


PERSONAL. 

Geo.  U.  Bliss  has  been  in  St.  Paul  and  Minneapolis  for 
several  days  combining  business  and  pleasure. 

T.  D.  Lockwood  of  Boston  attended  the  meeting  of 
the  Chicago  Electric  club  last  Monday  evening. 

J.  M.  Lennon,  general  manager  of  the  Standard  Elec- 
trical corporation  of  Minneapolis.  Minn.,  was  in  Chicago 
last  week, 

William  Bowen,  formeriy  connected  with  the  Hawkeye 
Electric  company  at  Davenport.  la.,  is  now  representing 
the  Thomson- Houston  company  at  Oskaloosa,  la. 

C.  H.  Holmes  and  Allan  Showman,  representing  a  St. 
Louis  syndicate,  were  in  Rjcine  several  days  last  week 
negotiating  for  the  purchase  of  the  Belle  City  Street  rail- 
way. 

Cards  are  oat  announcing  the  marriage  of  Arthur  F. 
Stanley  to  Mildred  Beckwith  Knapp  at  Netherwood.  N. 
J.,  June  toth,  Mr.  Sunley  is  a  member  of  the  firm  of 
Stanley  &  Hall. 

C.  K.  Mead,  general  manager  of  the  new  Electric  Light 
&  Power  company,  Des  Moines.  Iowa,  was  in  the  city 
one  day  last  week  purchasing  a  new  generator  and  other 
machinery  and  material  for  an  extension  of  his  plant. 

E.  V.  CavcU  has  retired  from  the  editorship  of  the 
S/ny/  A'tir'hvay  Cazirttr,  Chicago,  to  accept  a  position  as 
general  manager  of  the  street  railway  depaftment  of  the 
Jilirtrifni  Aj^'i-.  Mr.  Cavell  has  been  identified  with  the 
Stnei  Kaihi'iy  Gazftt,-  for  several  years,  and  has  a  Urge 
acquaintance,     lie  will  make  New  York  his  headquarters. 

S.  A.  I'.arton,  president  of  the  Brush  Electric  company. 
Cleveland,  was  in  Chicago  last  week.  He  visited  the  Chi- 
cago Electric  club  on    Saturday,  and   was  greatly  pleased 


NEW  INCORPORATIONS. 

Battle  Creek  Electric  Railway  company.  Battle  Creek, 
Mich.;  capital  stock  $100,000;  electric  street  railway. 

Gulf  Electropoise  &  Thermo  Electric  Battery  company, 
New  Orleans,  La.;  capital  stock.  $25,000;  to  deal  in  elec- 
trical instruments. 

Davenport  Electric  Railway,  Light  &  Power  company, 
Davenport,  la.;  capital  stock  $300,000;  street  railways, 
electric  power,  light,  etc. 

United  States  Electric  company,  Chicago;  capital  stock, 
$10,000,000;  for  the  manufacture  of  electrical  machines, 
instruments  and  appliances. 

Arapahoe  Electric  company,  Denver,  Colo  ;  capital; 
stock  51500000;  to  furnish  electricity  for  light,  heat  and 
power  in  the  city  of  Denver  and  suburbs. 

Kent  Electric  Writing  Machine  company,  St.  Paul 
Park.  Washington  county.  Minn.;  capital  stock  $500,000; 
manufacturing  the  Kent  electric  writing  machine. 

Ashtabula  Rapid  Transit  company.  Ashtabula,  O. ; 
capital  stock  $150,000;  constructing,  operating  aid  main- 
taining a  street  railway  and  electric  light  and  power  plant. 

Covington  Machine  company,  Covington,  Va. ;  capital 
stock,  $200,000;  steam  engines,  machinery,  railroad  cars, 
foundry,  gas  and  electric  works,  mercantile  business,  etc. 

Elwood  Electric  Light  &  Power  company,  Elwood, 
Madison  county,  Ind.;  capital  stock,  $10,000;  to  furnish 
electric  lights  for  the  cit)'  of  Elwood,  Madison  county,  Ind. 

Bellwood  Electric  Light  company,  Bellwood,  Blair  Co., 
Pa.;  capital  stock,  $20,000;  manufacturing  electricity  and 
supplying  the  same  through  appropriate  conductors  and 
contrivances  to  the  public. 

Citizens'  Electric  Lighting  &  Power  company,  St.  Louis, 
Mo. ;  capital  stock  $750,000;  to  construct  and  operate  elec- 
tric light  plants  with  wires  and  lines  for  transmission  of 
electricity  for  light  and  power. 

Chillicoihe  Water,  Electric  Light  &  Power  company, 
Chillicothe,  Peoria  county.  111.;  capital  stock,  $50,000; 
build,  own  and  operate  waterworks  and  electric  light  and 
poaer  plants  in  Chillicothe,  III. 

Municipal  Construction  company,  Peoria,  III.;  capital 
stock,  $100,000;  constructing  and  operating  waterworks, 
electric  light  plants,  street  car  lines,  sewers,  drainage, 
and  contracts  for  building  same 

Lincoln  Electric  Railway  company,  Lincoln,  Neb.; 
capital  stock  $400,000;  continuing  the  business  of  the  Lin- 
coln electric  railway  and  rebuilding  lines  of  the  standard 
railway  as  an  electric  street  railwsiy. 

Standard  Electric  corporation,  Minneapolis,  Minn., 
capital  stock  $10,000;  buying,  selling  and  dealing  in 
machiner}'.  electrical  or  otherwise,  doing  a  general  busi- 
ness in  mechanical  an<^electrical  appliances. 

Trumbull  Electric  Railroad  company,  Cleveland,  O., 
Warren  and  Niles.  Ohio,  branch  office;  capital  stock 
$150,000;  constructing  street  railroad  in  Warrenand  Niles, 
furnishing  electricity  for  power  and  light,  etc. 

ForJ-Washburn  Storelectro  company,  Cleveland. 
O- ;  capital  slock  $i,5<  0,000;  manufacturing  and  dealing  in 
electrical  devices,  etc.,  to  operate  cars  by  electricity  or 
otherwise,  etc.     Incorporated  in  W.  Virginia. 

Holliston  Gas  &  Electric  company,  Holliston,  Mass.; 
capital  stock  $S,oo«j;  manufacturing,  generating,  distribu- 
ting and  selling  gas  and  electricity  for  light  and  power, 
also  for  heating,  cooking,  chemical  and  mechanical  pur- 
poses. 

Commercial  Construction  company,  Portland.  Ore.;  cap- 
ital stock,$30,ooo;  to  carry  on  and  conduct  the  business  of 
generating,  making,  transmitting,  furnishing  and  selling 
electricity  for  the  purpose  of  lighting  and  power,  and  trans- 
mission of  power. 

Mount  Hood  Railway  company.  Portland,  Ore. ;  capital 
stock  $250000;  construct  and  equip  railroad,  telegraph, 
telephone  and  power  lines  from  East  Portland,  in  the 
county  of  Mullnomah.  Ore.,  easterly  to  I'endleton,  Uma- 
tilla county.  Ore.,  the  same  to  be  operated  either  by  steam, 
electricity  or  other  motive  power. 


most  powerful  electric  light  in  the  world,  which  will  be 
visible  oyer  a  great  part  of  Wales,  England  and  even  into 
Ireland. 

The  Plainfield,  N.  J.,  Electric  Light  company  has  as- 
signed its  street  lighting  contracts  and  business  of  every 
description  to  the  Plainfield  Gas  &  Electric  Light  company. 


ELECTRIC  LIGHTING. 

Madrid,  Spain,  has  28.000  electric  lamps. 

It  is  proposed  to  establish  an  electric  light  plant  at  Gal- 
latin, Tenn. 

The  Carrollton,  Ga.,  Light  &  Power  company  will,  it  is 
said,  enlarge  its  plant. 

An  addition  to  the  electric  light  system  of  Gainesville. 
Ga.,  is  contemplated. 

An  isolated  plant  is  to  be  established  at  Harvard  Uni- 
versity. Cambridge.  Mass. 

Local  business  men  are  talking  of  installing  an  electric 
light  plant  at  Georgetown,  Ky. 

A  movement  is  on  foot  to  establish  an  electric  light  plant 
ii  Healdsburg,  Cal.,  with  incandescent  and  arc  dynamos. 

Col.  W.  A.  Sheldon,  general  agent  of  the  .Schuyler  Elec- 
tric company,  reports  that  he  has  just  increased  the  Marion, 
O.,  plant  by  35  arcs. 

A  cablegram  from  London  states  that  Sir  Edward  Wat- 
kin  has  built  a  private  chalet  on  the  extreme  of  Summit 
Snowden,  whtre  he  is  arranging  what  he  claims  will  be  the 


ELECTRIC  RAILWAYS. 

It  is  rumored  that  another  electric  railroad  is  to  be  built 
at  Austin,  Tex. 

It  is  expected  that  the  Lawrence,  Mass.,  electric  road 
will  be  in  operation  by  the  middle  of  July. 

The  United  Electric  Street  Railway  company  of  Nash- 
ville, Tenn.,  is  building  a  number  of  extensions  to  its 
lines. 

Twenty  thousand  dollars  has  been  raised  for  the  new 
electric  railroad  in  Salina,  Kan.,  and  it  is  expected  that 
the  work  will  soon  be  begun. 

Eastern  capitalists  are  said  to  be  negotiating  for  the  pur- 
chase of  the  Florence,  Ala.,  dummy  line,  with  the  idea  of 
converting  it  into  an  electric  road. 

The  Salt  Lake  City.  Utah,  Street  Railway  company  at 
its  annual  meeting  decided  to  convert  the  Third  South 
street  car  line  into  an  electric  road. 

A  company  has  been  organized  at  Sonomish.  Washing- 
ton, to  build  an  electric  road  from  Sonomish  to  Port  Gard- 
ner.    The  capital  stock  is  $50,000. 

An  enthusiastic  meeting  of  the  most  prominent  citizens  of 
Santa  Cruz. ,  Cal  ,  was  held  recently  at  which  it  was  decided 
to  incorporate  a  company  to  construct  and  operate  electric 
street  car  lines  in  that  city. 

A  complete  system  of  colored  lights  will  be  introduced 
on  the  electric  cars  in  Minneapolis.  Minn.,  by  which  each 
line  will  be  denoted  by  the  color  of  incandescent  light 
globes  on  the  front  and  rear  of  the  car.  At  present  the 
system  is  partially  in  use. 

GalvesSon,  Tex  ,  has  35,000  people  and  forty  miles  of 
electric  street  car  lines  in  operation.  It  is  claimed  that 
this  forms  the  largest  percentage  of  electric  railway 
mileage  to  the  number  of  inhabitants  of  any  city  in  the 
country  having  a  population  of  over  20.000, 

A  new  street  railway  company  has  been  formed  at 
Bloomington,  III.  It  will  be  known  as  the  Citizens'  Rail- 
way company,  the  object  of  which  will  be  the  construction 
and  operation  of  an  electric  street  railway  capital  stock, 
$250,000.  The  organizers  of  the  company  are  James  S. 
Neill,  F.  M.  Churchill,  and  George  W.  Siubblefield.  The 
enterprise  is  undertaken  under  the  auspices  of  the  Bloom- 
ington Fair  association,  and  the  first  line  to  be  constructed 
will  be  one  to  connect  the  fair  grounds  with  the  city. 

The  highest  elevated  railroad  in  the  world,  says  London 
Inilustriif,  is  about  to  be  built  in  Naples.  It  is  intended 
to  connect  the  central  part  of  Naples  with  the  Corso  Vit- 
torio  Emanuele.  It  is  designed  by  Adolfo  Aveno.  civil 
engineer,  and  the  estimated  expense  will  be  about  ^^200.- 
000.  The  road  will  be  suspended  from  towers  100  metres 
high,  in  which  will  be  elevators  to  carry  passengers  to  the 
station.  The  road  will  be  operated  by  electricity,  gener- 
ated by  the  force  of  the  waterfall  of  the  River  Sorreno. 

The  Berlin  Tramway  company  of  Berlin,  Germany,  is 
considering  the  advisability  of  substituting  electric  cars  for 
horse  cars  in  Berlin.  The  company  has  now  dispatched 
its  chief  engineer  to  Buda  Pesth  to  study  the  system  of 
electric  tramways  in  that  city  (illustrated  in  the  Western 
Electrician  of  April  25th),  which  has  proved  to  be  a 
commercial  success,  this  being  considered  the  first  occasion 
that  such  has  been  the  case  on  the  continent.  In  case  the 
system  in  operation  in  Buda  Pesth  is  found  suitable  for 
Berlin,  the  company  proposes  to  adopt  it  gradually  and 
dispense  with  horse  cars. 


ELECTRIC  MINING. 

The  Sperry  Electric  Mining  company  has  recently 
shipped  to  S  W.  Little,  Littles,  Ind.,  a  twenty-five  horse 
power  direct  blow  machine.  This  generator  for  this  plant 
has  sufficient  capacity  to  run  six  machines,  although  but 
four  will  be  installed  at  present. 

Electric  pumps  for  mining  operations  are  run  success- 
fully in  California,  at  the  Cover  mine  in  Amador  county. 
The  plant  consists  of  a  three  foot  Pelton  wheel  running 
under  340  feet  head,  connected  to  a  fifty  horse  power  Edi- 
son generator,  which  operates  a  system  of  pumps  on  the 
400  and  700  foot  levels,  throwing  more  than  200,000  gal- 
lons of  water  per  day.     The  pumps  give  entire  satisfaction. 

The  census  department  returns  for  Pennsylvania  make 
an  excellent  showing  for  bituminous  coal  mining.  The 
bulletin  shows  the  output  to  have  been  36, 174  oSq  short 
tons  in  iS3i>.  nearly  double  that  reported  at  the  tenth 
census.  The  total  value  of  the  output  is  given  as$27,- 
953.215,  or  an  average  of  77.2  cents  per  short  ton  at  the 
mines,  against  $iS  567.129  in  1880,  or  an  average  of  100.8 
cents  per  ton  at  the  mines.  The  average  number  of  per- 
sons employed  in  i8Sq  was  53.7S0,  against  33.248  for  1880, 
the  amount  paid  for  wages  in  iSSc)  bing  $21,142,051, 
against  $10,863,583  for  1880. 

The  M'chitnical  A'i'KM- asks  the  question.  "Is  there  an 
aluminum  craze?'"  and  answers  thus;  An  indifferent  ob- 
server might  be  led  to  think  that  such  is  the  case.  Many 
people  have  apparently  persuaded  themselves  that  the 
man  of  the  twentieth  century  will  not  only  discard  every 
other  motive  power  but  that  of  electricity,  for  all  the  pur- 
poses of  life,  but  that  one  material,  likewise,  will  serve  him 
for  every  use;  that  his  buiklings,  engines,  ships,  vehicles. 
and  utensils,  if  not  his  clothing  will  all  be  of  aluminum. 
But  it  will  be  found  as  in  many  similar  cases,  that  the  pop- 
ular estimate  of  the  capabilities  of  the  metal  isfoimed 
without    strict    inquiry  as  to    its  limitations.     That  it  has 
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great  utility  is  not  to  be  disputed;  but  thus  far  aluminum 
bronze,  consisting  of  ninety  parts  copper  and  ten  parts 
aluminum,  has  been  found  of  more  practical  value  relative- 
ly to  its  cost;  and  it  has  been  further  ascertained  that  a 
very  slight  addition  of  copper  greatly  increases  the  tensile 
strength  of  the  alloy,  with  but  trifling  increase  of  weight. 
Meanwhile,  we  are  almost  daily  informed  of  new  methods 
of  extracting  aluminum  from  clay,  at  such  reduced  expense 
that  if  the  calculations  of  the  inventors  are  realized,  it 
ought  speedily  to  become  a  cheap  and  common  instead  of 
a  rare  and  costly  metal.  It  is  still  quoted  at  about  $1.50 
per  pound;  but  a  leading  producer  of  aluminum  recently 
made  public  a  very  close  and  detailed  estimate,  showing 
that  even  in  the  present  state  of  the  art,  the  actual  first 
cost  of  the  metal,  if  the  business  were  conducted  on  a  suf- 
ficienlly  large  scale,  might  be  brought  as  low  as  20  cents 
per  pound." 

TELEPHONE. 

A  franchise  has  been  granted  by  the  city  to  the  Sunset 
Telegraph  and  Telephone  company  to  erect  poles  and  con- 
duct a  system  of  telephones  in  the  city  of  Cenlralia,  Cal. 


MISCELLANEOUS. 


The  Consolidated  Electric  company  of  Ilirmingham, 
Ala,,  has  been  incorporated  with  a  capital  of  $500,000. 

The  Thomson- Houston  International  Electric  com- 
pany has  sent  word  to  Prof.  Elihu  Thomson  that  the  first 
prize  of  100,000  francs  in  the  competition  electric  meter 
lest,  under  the  auspices  of  the  Paris  municipal  council,  has 
been  divided  between  the  Thomson  and  Aaron  meters. 

The  Portland,  Ore..  Industrial  Exposition  will  hold  its 
third  annual  exhibition  from  September  17th  to  October 
17th.  Efforts  are  making  to  secure  a  complete  electrical 
exhibit.  The  building  will  this  year,  for  the  first  time,  be 
lighted  entirely  by  electricity,  100  Thomson- Houston  arc 
and  600  Edison  inc  ndescent  lamps  being  used. 

A  dispatch  from  Des  Moines,  la  ,  June  4th,  says: 
"James  Campbell  and  Evan  Evans,  both  prominent  farm- 
ers of  Washington  township,  Adair  county,  while  return- 
ing home  from  Prescott,  la.,  were  caught  in  a  terrific 
thunderstorm.  Mr.  Campbell  was  instantly  killed  by 
lightning  and  Evans  was  severely  stunned,  but  rallied  and 
will  live." 

At  Fiume,  Austria,  the  Vienna  Electrical  company 
is  putting  in  an  installation  to  operate  a  large  ele- 
vator and  to  light  the  town  and  harbor.  There  will  be 
three  alternating  current  generators  of  the  Zipernowsky 
type,  each  of  80,000  watts  capacity  with  an  electromotive 
force  at  the  terminals  of  2.000  volts,  and  a  rotary  speed  of 
360  turns  per  minute,  with  the  accompanying  exciting 
machines.     The  plant  is  to  be  in  operation  by  August. 

Alluding  to  the  place  of  electricity  in  modern  warfare 
an  exchange  says:  No  war  ship  with  any  pretension  of 
modern  equipment  is  without  an  electric  plant.  The 
heavv  guns,  which  heretofore  required  the  services  of 
several  lusty  men  to  point,  are  now  moved  by  an  electric 
motor.  The  gun  captain  can  himself,  by  moving  a  small 
lever  located  at  the  back  of  the  gun,  point  it  in  any  direc- 
tion desired.  The  advantage  gained  is  not  so  much  in  the 
fact  that  the  gun  can  be  moved  quickly  as  that  it  is  under 
the  control  of  one  mind.  Complexity  is  giving  way  to 
simplicity,  and  in  order  to  have  every  part  of  the  ship  do 
its  work  at  the  proper  instant,  the  captain,  ensconced  in 
the  conning  tower,  can  place  himself  in  communication 
with  any  part  of  the  vessel  by  means  of  the  telephone. 

At  Magdeburg,  in  Germany,  there  is  an  electrical  testing 
establishment  which  has  been  in  operation  for  nearly  a 
year.  Like  the  associations  for  the  inspection  of  boilers, 
it  undertakes  to  make  for  its  members  yearly  inspections  of 
electrcal  installations.  In  this  way  it  has  accomplished 
very  useful  work  for  the  owners  of  electrical  works.  Its 
influence  has  been  the  more  powerful  in  consequence  of 
the  fact  that  it  is  entirely  independent  of  electrical  firms, 
and  can  therefore  give  an  unbiased  opinion.  The  activity 
of  this  establishment  is  felt  throughout  the  whole  of  Ger- 
many, lis  work  consists  in  examining  and  reporting  on 
the  estimates  for  electrical  installations.  It  affords  advice 
and  information  concerning  electrical  apparatus,  and  gives 
its  members,  by  means  of  circulars,  the  benefits  of  the  ex- 
perience which  it  has  gained  in  carryingoutthe  inspections. 

The  well-known  French  engineer,  M.  Marcelhacy,  has 
made  some  additional  improvements  in  diving  apparatus, 
and  these  have  received  the  approving  indorsement  of  the 
French  authorities.  M.  Marcclhacy's  plan  is  to  fix  alight 
but  p:>werful  incandescent  lamp  on  the  top  of  the  helmet, 
so  that  the  diver's  hands  are  at  all  times  free  for  work; 
the  lamp  is  connected  by  aconductor  with  a  battery  either 
on  shore  or  in  a  vessel  above,  as  the  case  may  be.  An 
equally  ingenious  feature  is  a  new  method  of  connecting 
the  helmet  with  the  dress  wi  hout  any  loose  parts,  this 
being  efrccted  by  means  of  only  one  water-tight  joint, 
instead  of  two,  as  in  the  ordinary  dress.  Another  advan 
tage  presented  in  this  d(  vice  consists  in  the  upper  part  or 
collar  of  the  India  rubber  dress  being  gripped  in  between 
the  lower  rim  of  the  helmet  and  the  upper  rim  of  the 
breastplate,  and  there  held  fast  against  any  liability  of 
accident  or  displacement  by  gripping  pieces  attached  to 
the  breastplate.      

TRADE    NEWS. 

The  r.owe-Gce  ling  Electric  company  of  Neosho,  Mo,. 
will  install  one  of  its  50  light  arc  and  two  10  horse  power 
motor  dynamos  in  the  I-one  l''Jm  While  Lead  Works  at 
Joplin,  Mo.,  which  is  said  to  be  the  largest  establishment 
of  the  kind  in  the  country. 

The  Partrick  &  Carter  company  has  arranged  a  general 
Canadian  agency  with  the  Toronto  Construction  iv  Elec- 
trical Supply  company  of  Toronto,  Ont.     This  company 


will  carry  in  stock  annunciators,  alarms,  bells,  pushes  and 
batteries,  manufactured  by  Partrick  &  Carter  company. 

One  of  the  mist  recent  additions  to  the  list  of  eastern 
electrical  companies  having  Chicago  offices  is  the  Electric 
Construction  and  Supply  company  of  New  York,  which 
has  opened  a  western  branch  at  622  and  623  Phenix  build- 
ing, with  McDougall  &  Cummings  as  managers.  This  is 
the  company  that  supplies  the  well  known  Ward  arc  lamp 
for  incandescent  circuits.  The  company  is  now  making  a 
lamp  adapted  to  street  railway  circuits,  and  has  also  per- 
fected new  lamp  designed  to  burn  on  an  alternating  circuit. 
The  latter  has  been  indorsed  by  all  central  station  people 
who  have  tested  it. 

"Mechanically  and  electrically  perfect"  is  the  claim  made 
for  the  new  "Jewel"'  incandescent  lamp,  of  which  Wm. 
Hood,  239  La  Sai'e  street,  Chicago,  is  the  general  agent. 
The  lamps  are  made  for  any  voltage,  of  any  candle  power 
and  to  fit  any  socket.  They  are  made  in  Chicago  '  'under 
the  specical  supervision  of  one  of  the  oldest  and  best  man- 
ufacturers in  this  country."  Mr.  Hood  has  taken  charge 
of  the  sales  department  with  characteristic  vim  and  energy, 
and  it  will  be  strange  indeed  if  he  does  not  find  a  ready 
market  for  the  meritorious  product  that  he  has  in  hand. 

Many  electric  light  stations  throughout  the  country  bea 
evidence  of  the  excellence  of  the  iron  construction  work  of 
the  Berlin  Iron  Bridge  company  of  East  Berlin,  Conn. 
Among  these  are  the  NorAalk  Electric  Light  company, 
Norwalk,  Conn.;  Thomson  Houston  Electric  Light  com 
pany,  Boston;  Narragansett  Electric  Lighting  company. 
Providence,  R.  I.;  Connecticut  Electric  company,  Water- 
huTy.  Conn-,  and  the  Lynn  Gas  &  Electric  company, 
Lynn,  Mass.  The  Providence  station  is  a  particularly  fine 
example  of  the  Berlin  company's  work  and  is  shown  in 
one  of  the  illustrations  of  the  elaborate  new  catalogue  just 
issued  by  the  company,  which  will  be  sent  to  any  address 
on  application.  This  company  has  a  high  reputation  for 
the  quality  of  its  work  and  has  designed  and  constructed 
some  of  the  largest  manufacturing  buildings  in  the  country. 


BUSINESS. 


The  new  catalogue  of  the  Card  Electric  Motor  &  Dy 
namo  company  of  Cincinnati  gives  a  number  of  beautiful 
illustrations  of  the  excellent  motors  and  dynamos  manu- 
factured by  that  company. 

The  repair  and  recalibration  of  fine  instruments  is  being 
made  a  specialty  by  the  Chicago  Electric  Manufacturing 
company,  73  W.  Jackson  street,  a  room  having  recently 
been  prepared  for  this  purpose.  A  fine  line  of  work  has 
already  been  secured. 

The  Northwestern  Electric  Specialty  company  represent- 
ing the  Economic  iucandescent  lamp,  has  prepared  a  small, 
light  wooden  box,  just  large  enough  to  hold  a  lamp  for 
distribution  a«  "samples."  They  will  be  sent  to  any 
address  that  may  be  sent  them, 

Jas.  McLaughlin,  50  North  Clinton  street,  reports  a  large 
amount  of  repair  work  on  hand,  a  large  generator  arma- 
ture having  recently  been  sent  him  for  repairs  from  a  city 
in  Connecticut,  his  reputation  for  careful  work  having 
reached  that  distance  from  home. 

Louis  Blalz,  103  West  Monroe  street,  Chicago,  recently 
purchased  the  business  of  Anderson  Bros  ,  brass  founders. 
Mr.  Blatz  is  prepared  to  give  special  attention  to  model 
makers  or  to  persons  who  are  experimenting  on  electrical 
specialties.  The  foundry  is  being  fitted  up  with  all  the 
latest  appliances,  and  every  effort  will  be  made  to  turn  out 
work  in  the  best  possible  shape,  and  in  the  shortest  possi- 
ble time. 

S.  Taussig.  45  River  street,  representing  the  Synovial 
oils  for  dynamo  and  engine  use,  cylinder  oils,  grease,  etc ., 
reports  a  very  active  season  thus  far,  and  with  a  most  flit 
tering  prospect  for  the  future  The  building  occupied  by 
Mr.  Taussig  has  been  almost  entirely  rebuilt,  and  Is  now 
known  as  the  "San  Dieeo.'*  Mr.  Taussig  has  an  office 
on  the  second  floor.  His  company  has  had  made  for  free 
d'sribution  a  thermometer,  which  can  be  had  on  applica- 
tion, either  in  person  or  by  mail. 

Milliken  Bros.,  New  York  City  and  Chicago,  report  a 
large  increase  in  the  demand  for  their  patent  poles  for 
electric  street  railway  and  electric  light  use.  They  have 
lately  booked  orders  for  a  large  number  of  poles  for  the 
Pittsfield  Electric  Light  company,  a  new  form  of  combi- 
nation pole  for  both  street  railway  and  electric  light  wires. 
They  have  also  received  orders  for  Los  Angeles,  Cal., 
Little  Rock,  Ark.,  St.  Louis,  Plainfield,  N.  J.,  and 
Brooklyn.  Parties  in  Wilmington,  Del.,  have  found  it  to 
their  advantage  to  use  poles  somewhat  similar  to  the  large 
poles  which  this  concern  lately  furnished  to  Passaic,  N.  J., 
and  which  are  known  as  che  largest  street  railway  poles  in 
the  world.  The  arms  for  these  poles  are  only  a  trifle  shorter 
than  the  poles  supplied  to  Passaic.  They  are  furnishing  a 
large  number  of  poles  to  South  American  countries,  and  re- 
port business  very  brisk. 


ELECTRICAL  PATENTS. 

Issued  June  2,  iSqi. 

453. ^Qf^'     Advertising   Device.      Sidney  D.    L.  Jackson, 

YoungstowD,  0 
453,216.     Electric  Street  Car  Motor.     Jabea  F.  Shawhan, 

Dayton,  O. 

The  invention  consists  in  the  combination,   with  a 

tram   car  and  a   constantly    revolving  electric   motor 

thereon,  of  independent  car  wheels  and  a  speed  reiluc- 

ing  device  between  each  car  wheel  and  the  motor. 
453,225.     Electric  Connector.     Frank  Whee'er,   Meriden. 

Conn. 
453,242.     Magneto  Electric  Machine      William  Humans, 

Cambridge,  Mass  » 


453.248.  Bracket  for  Electric  Lamps.  Thomas  C.  Smith, 
Philadelphia,  Pa. 

453.260.  Electro  Magnetic  Engine.  Charles  E.  Kells, 
Jr.,  New  Orleans,  La. 

453  261.  Telegraph  Receiver.  Charles  Langdon-Daves, 
London,  England. 

4.S3.2S1.  Safety  Device  for  Dynamos.  Charies  G.  Young 
New  York,  N.  Y. 

The  first  claim  reads  as  follows: 
"In  a  system  of  electrical  distribution,  the  combina- 
tion of  an  electric  generator,  a  main  line  in  circuit 
therewith,  and  a  cut  out  in  circuit  with  said  genera:or 
and  controlled  by  a  device  in  continuous  circuit  with 
said  main  line  and  the  ground." 

453,286.  Pole  for  Electric  Wires.  Charles  A.  Lieb  New 
York,  N.  Y. 

453  2S7.  Automatic  Switch  for  Electric  Motors.  Roder- 
ick Macrae,  Baltimore,  Md. 

453.317.  Method  of  Magnetic  Separation.  Henry  C. 
Townsend,  New  York,  N.  Y. 

453.318,  Switch  for  Electric  Motors.  Ferdinand  A. 
Wessel,  Brooklyn,  N.  Y. 

453.3 '9-  Automatic  Starting  Switch  for  Electric  Motors. 
Ferdinand  A.  Wessel,  Brooklyn,  N.  Y. 

453,320.  Automatic  Starting  Switch  for  Electric  Motors 
Ferdinand  A.  Wessel,  Brooklyn,  N.  Y. 

453. ,^23.     Electric   Current   Tester.     William    H.    Ebert 
New  York,  N.  Y. 
Claim  one  is  given: 

"The  herein  described  tes'ing  device,  comprising  a 
voltaic  pair  permanently  connected  by  a  yoke,  and  a 
pair  of  flexible  conductors,  one  for  each  member  of 
the  pair,  fixed  in  electric  contact  therewith." 

453.326-  Insulating  Cover  for  Trolley  or  Conducting 
Wires  for  Electric  Railways.  Albert  L  Ide,  Sprine-- 
fieid.  111.  ^     ^ 

45  3.337-  Detachable  Rosette.  Charles  E.  Davis,  Chi- 
cago, 111. 

453. 34g-  Switch  Board  for  Electric  Arc  Light  Stations. 
Robert  F.  Sawyer,  Chicago,  111. 

453.367-  Starting  Switch  for  Electric  Motors.  Clark  C. 
Ilaskins,  Chicago,  III. 

453,416.  Electric  Annunciator  System.  Louis  M,  Pino- 
let,  Brooklyn,  N.  Y. 

453,430.  Electrical  Type  Writing  Machine.  James  F. 
McLaughlin,  Philadelphia,  Pa. 

453.433-  Holder  for  Telephone  Receivers.  Frank  T. 
'linning  and  William  K.  S,  Tinning,  Toronto,  On- 
tario, Canada- 

453-447-  Railway  Signaling  Device.  William  A.  Luby, 
Kalamazoo,   Mich. 

453,455-     Electric   Lamp   Socket.     Le    Roy    S.    White, 
Walerbury,  Conn. 
Claim  one  is: 

"A  socket  for  electric  lamps,  comprising  a  frame 
or  casing,  contact  plates  for  closing  and  breaking  the 
circuit,  binding  posts  for  the  attachment  of  the  wires, 
a  binding  screw  and  a  key,  the  said  contact  plates  and 
bindirg  posts  being  secured  to  the  end  of  the  socket 
frame  or  casing  by  the  binding  screw." 

453,466.  Circuit  Closer  for  Burglar  Alarms  Edwin  A. 
Darling,  Hopedale,   Mass. 

453»476.  Electrical  Apparatus  for  Surgical  Purposes. 
Cornelius  B.  Harness   London,  England. 

The  invention  consists  in  the  method  of  providing 
for  the  treatment  of  patients  preparatory  to  and  dur- 
ing surgical  and  dental  operations  by  first  causing  an 
electric  current  to  pass  through  the  body  of  the  patient 
between  any  two  parts  thereof,  and  then  changing  the 
path  of  the  current  so  that  it  will  pass  through  the 
patient's  body  between  one  or  both  of  the  said  parts, 
and  the  part  operated  upon. 

453  48.3.  Telephone  Circuit.  William  W.  Jacques,  New- 
ton, Mass. 

The  claim  reads: 

"The  combination,  with  two  metallic  circuits  of  two 
pairs  of  condensers,  one  pair  for  each  circuit,  and  one 
plate  of  a  separate  condenser  being  in  contact  with 
each  line  wire,  while  the  opposite  or  free  plates  of  the 
pair  of  condensers  of  each  circuit  are  connected  by  a 
metallic  loop,  and  tie  two  loops  thus  formed  are  con- 
nected by  a  third." 

453.484.  Electrical  Register  for  Measuring  Pumps. 
Robert  Jewell,  London,  England. 

453.572.  Automatic  Electric  Switch.  Robert  Baumann, 
St.  Louis,  Mo. 

453. 57S.  Electric  Railroad  Signal  Alarm.  Newton  S. 
Chapman,  Kansas  City,  Mo. 

453,581.  Telephone  Transmitter.  Philip  Fitzsimons, 
Birmingham,  Ala. 

453.583-  Electric  Arc  Lamp,  William  Hochhausen, 
Brooklyn,  N.  Y, 

Of  the  thirty  nine  claims  the  thirty-eighth  is  given: 
"In  a  hanger  board  for  electric  lamps,  spring  con- 
tact sockets  sustained  on  suitable  conducting  plates  or 
blocks  fastened  to  the  top  of  an  insulating  plate,  and 
contact  springs  extending  from  such  blocks  or  plates 
and  forming  terminals  of  a  cut  out  switch,  located 
also  on  the  plate." 

453.597-  System  of  Electrical  Distribution,  Frederick  A. 
La  Roche,  Philadelphia,  Pa. 

453.601.  Sextuplex  Telegraph.  Thomas  A.  Edison, 
Menlo  Park,  N,  J.  Application  filed  June  2,  1877. 
The  invention  relates  to  the  arrangement  of  electro 
magnets  and  circuit  connection",  in  which  one  responds 
to  reversals  in  the  direction  of  the  flow  of  the  current 
in  the  line  and  the  other  two  sets  of  devices  to  an  in- 
crease or  decrease  in  the  strength  of  the  current  inde- 
pendent of  its  direction. 


June  13,  1891 


WESTERN     ELECTRICIAN. 


EUGEDE  E.  PHILIIP3,  PteaiStot.  W.  H.  8AWTKB,  TSeoy  and  Electridaa,' 

AMEEICAIT  ELECTRICAL  WOUKS, 

PROVIDENCE,  R.  I. 

Manufacturers  of  Patent  Finished 

ELECTRIC   LIGHT  WIRE, 

T  Magnet  Wire,  Office  and  Annunciator  Wire,  Rubber  Covered 
Wire,  Lead  Encased  Wire,  Telephone  and 
Incandescent  Cords. 

FARADAY  CABLES. 

New  York  Office.  10  Cortlandt  Street. 


Insulation  Guaranteed  Wherever  Used,  Aerial,  Underground  or  Submarine. 


Inaletter  fromthe  iNSPECTOEor  the  Boston  Fire  Underwriters' TTnion.  under  date  of  March  29, 
1886.  he  says:    "A  Thoroughly  Reliable  and  Desirable  Wire  in  Every  Respect." 

The  rabber  used  in  inailating  our  wires  and  cables  is  specially  chemically  prepsred,  and  Is  guar- 
enteed  to  be  walerppio*,  and  will  not  deteriorate,  oxidize  or  crack,  and  w  11  Temiln  flu-xibleln  extreme 
cold  wea'h-r  and  not  affected  by  heat.  The  Ineulatloa  is  protected  from  mechanical  Injnry  by  one  or 
more  braids  and  thewhole  slicked  with  Clark's  Patant  Compoand,  which  ie  water,  oi'.  acid  «nd  10  a 
verygrreatei'ent.  fir«-proof  Our  insulation  will  prove  durable  when  all  others  UU.  We  are  prepared 
to  ifnrnlPh  sinple  Wires  of  all  £;au2ea  and  diameter  of  inBulation  for  Telegraph,  Telephone  and 
aiectrlc  Lights  from  stock.     Cablea  made  to  order. 

EASTERN  ELECTRIC  CABLE  COMPANY, 

61  and  63  Hampsbire  Street,  Uoston,  Mass. 

HENRY  A.  CLARK,  General  Manager.  HERBERT  H.  BUSTIS,  Electrician. 


ALL  SIZES 

AND 
QUALITIES 


MICA 

For  Electrical  Purposes. 

EUGENE  MUNSELL& CO, 

2 1 «  Water  St..  Wpw  "»"ork. 


HE  Turner  BiuasWDBKsl 
•t  Lasalle  Ave 
Chicago. 


tTiECflRlG 


5.PECWLTIE5- 


ELECTRIC 


OUTFIT. 


MASON'S  FAMOUS  BATTERIES. 

MEDAL  AWARDED,  American  Institute  Exhibition,  1891. 
SEND  FOR  ILLUSTRATED  CATALOGUE  B. 


JAMES  H.  MASON 


118  &   120 

)  Park  Ave., 


Brooklyn,  N.Y. 


STEAM  PLANTS 


I!VSTALL.BD  BY 


"WIT.  B.  PEARSON  i£  CO., 


MECHASIICAIi  KNGINEEBH  AND  COKTRACTOB8. 


403  HOME  INSURANCE  BUILDING, 


CHICAGO. 


THE  CROCKER- WHKELER 


PERFECTED  MOTORS. 

Very  hIoav  Hpeod.  full  iiower.  pcrfc*'*  rrtf"- 
Inlion,  I'oruiMl  tlcldH  let  Into  Imtsr,  Moir-oilhi;; 
lioarintfM,  Helf-c<'iit«'riiiK  ln'ariiiCH,  all  Mii/K'H, 
both  arc  and  iniraiidcMcent,  for  all  pouor 
purpoHeH. 

Ackni)wleilK<''<l  by  tlui  L<>adlni:  Manufacturing  Cmuiiaiilos  to  bi* 

THE  MOST  BERhECT  MOTOR  MADE. 

Estimates  and  Plans  Furnlahed  for  Flectrlo  Power  Equipment- 
Cot  respondencc  Invited. 

430--432  WEST  14TH  ST..  NtW  YORK. 


ROOT'S  Water-tube  Boiler. 


SAFE.      ECONOMICAL.      DURABLE. 

AN  LXCELLENT 

Electric  Plant  Boiler. 


,   ,     Adopti^d  by  thn  Electric  DghtCompanlcs  of 
fefikj/c'lndr.     SI.    I'aul,    (JolUTiiI.iiH,     Ciiirlimali. 


<.iii' 


ROOT  SECTIONAL  SAFETY  BOILER. 


,    IiTHCv  Ciiy,  iiiid  II  ureal,    many 
bifo  by  llie  Arnihi(;lr>u  A;  SlniM  Eii- 
tririr  <  .,  .  fr..vidi--nce,  U.    I,;  lh<3  Lynn  Uclt 
l.irn- s(ri-il    Itv,   Co,   Lvnii,  Maf-w  ,  imd  llm 

'rtLOin-uii  II.ii-[uri   Kl.'ihl.'  i  »,  I.yi.ii.MfiHM 

Abendroth&RootMfg.Go., 

28  Cliff  St ,  New  York. 

BUANCllKS:  Doalon,  Phllailelnlila,  New 
<Jrl«ana,  Uallae,  KocheBter.  ClncuQuutt  and 
Chicago. 


FOR    SALE. 

SECOND-HAND  MACHINERY. 

Two  50  light  United  States  Arc  Dynamoa,  with 
eliding  base  frame  and  automatic  regulator,  100 
new  stple  Duplex,  United  States  arc  lamps,  with 
hanger  boards.  One  20-lipht  United  States  Arc 
DynamOLwith  eliding  base  frame,  automatic  regu- 
lator. 20  Duplex  Ismpa,  with  hanger  boards.  One 
Conlinenlal  65-light,  cona pound  wound,  Incandee- 
cpnt  Dynamo,  base  frame  and  rheoetat.  Two 
"Edison"  45]lght.  shunt  wound  Dynamoa,  base 
frame,  rheostat,  ampere  meter  and  esira  armature, 
F.  P.  lilTTIiE  &,  CO., 
141  E.  t$eneca  St.,  Buffalo,  N.  Y. 


FOR  SALE. 

Two  new  Thomson- Houston  Stationary 
Motors,  of  latest  tyne.  One  10  H.  P.,  HO 
volts,  and  one  15  H.  P.,  220  volts.  Will 
sell  cheap  for  cash. 

J.  W.  CALKINS  &  SON, 

356  Rookery  Bldg.,  Chicago. 


Fine  Office  Furniture 
and  Folding  Beds. 

Brass  and  Wire  Work.    2,B  Wabash  Av^ 

A.  H.  Andrews  &  Co.,  Chicago. 


"WANTED. 

Lamp  maker.      Good  wages. 

Lincoln  Electric  Mfg.  Co., 


IF'or 


€tlo- 


1  Armington  An  Sims  Eogine,  100  h.  p.; 

1  Westiaghouse  A.  C.  Dynamo,  500  lights, 

with  60  arapere  Exciter  aad  all  Switch- 

boa'-d  Apparatus.     Run  four  mrntts. 

$3,000  for  ent  rd  outfit  if  takeu  at  once. 

JAIS.  A.  liOVlltf SBVRY, 

34:1  Uookery,  Chicago, 


SYNOVIAL  DYNAMO  OIL 

Second  to  None.  Free  from  Gum  or  Acids. 

By  refilterlng  cjn  be  used  contlnaally.  Adopted  by  the  I  irgeat  E'ectric  Plants  of  tbe  W.  at. 

Write  for  Prices  and  Samples.  S.  TAUSSIG,  Anent,  45  River  St.,  CHICAGO 


BRASS 


FOUNDRY. 


Brii.'ss.  ISronze.  White  Metal,  Aliiiiiiiiiiin- 
ISroii/e  and  Sperhil  Alloys.    Custiii;;;s  iur 

ELECTRICAL    SUPPLIES 

A  SPECIALTV. 

103-107  West  Monroe  St., 
CHICKGO. 


L.  BUTZ," 


lURE  AlUMINUM 

IN 

Castings,  Ingots,  Sheets,  Rods, 
and  Wire. 

ALUMINUM  BRONZE 

IN 

Castings,  Ingots,  Sheets,  Rods  and  Wire. 

SEND  FOR  PKICES. 


THE  CLEVELAND  ALUMINUM  CO., 

Ktwater  Building,  CLEVELAND,  O 


Electrical  Wood. 


Telegraph  _ 

Telephone         [■       CROSS    L    ARMS 
Electric  liif^ht  \  E 

S 
OCTAGONAL    PINE    AND   STEEL  POLES. 

C.  H.  HOLMES.  ''°°'"'"°'=°£',V?i^fi:Mo. 


Electrical  Eng;iiieerinsCo.7 

ROOM  603,  MONON  BUILDING,  CHICAGO. 


,# 


Z^A 


The  Electrical 
Construction  Co. 


G.  A.  HARTER,  Manager. 


Telephone,  1718. 


JAMES  LEFFEL  WATER  WHEELS 


BUILT     BV    THE 


JAMES  LEFFEL  ^  CO. 


UPRIGHT    AND    HORIZONTAL, 

FOH 

Electric,  Mining  andManufacturino 

K;iHy  u-or!iliiK  piili'H.  Ilij^^i  porfcutdgo  and  oven 
Rpucd  lit  lull  iiud  ii;iiU'iLiM.>ity.  K.tuiiUy  itdiiptud  to 
hl|.;li   mill   tinv  liiMtlH.     Jiai'[;o  iiuiiilicr  of  auijd  iiud 


styk^i 


Kuiiil  l^.r  d(.'!MTip1.ivo  xniiiiplilct  tn 


THE  JAMES  LEFFEL  &  CO. 


SPRINGFIELD, 
OHIO. 


OH  110    LIBERTY   ST.. 
NEW   YORK  CITY. 


QUEEN'S  PORTABLE  TESTING  SETS. 

For  accurate  and  rapid  deter- 
mination of  resistance  and 
insulation  of  wires  and  cables. 


Send  for  circular  No.  240  and  illustrated  catalogue  1-66. 

QUEEN  £  CO.,  PHILADELPHIA, 
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ESTABLISHBD  IN  1861. 


E.  B?^GGOT, 

WHOLESALE  AND  RETAIL  DEALER  IN 

ELECTROLIERS, 

COMBINATION 

GAS  AND  ELECTRIC 

FIXTURES. 

ELECTRIC  AND  GAS  GLOBES, 
SHADES,  Etc.,  Etc., 

171  E.  ADAMS  STREET, 
CHICAGO. 


-BRAMCH   STORB— 


2134  Michigan  Avenue. 


EDISON  LAMPS  REDUCED  TO  44  GTS. 

16  CANDLE  POWER  LAMPS. 

Lota  of  25  to  150    44  cents  each. 

Lots  of  150  to  500 42  cents  each. 

Lots  of  500 40  cents  each. 

Other  sizes  in  proportion.     All  sizes  in  stock,  with  bases 

to  fit  any  make  of  lamps  or  sockets. 

Full  lAne  OKOXITE  WIRES  in  Stock.    Safest  and  best  wire  made. 

Full  Line  of  Edison  Sockets  and  Appliances, 

CINCINNATI, 
OHIO. 


STAMDARD  ELECTRICAL  WORKS, 


Best  and  Cheapest. 

REQUIRES  LESS  BATTERY. 

MADE  BX 

HAY-HORN  MFG.  CO., 

63  S.  Canal  Street, 


!t;ty.s» 


ELECTRICAL  BOOKS 


Send  for  Complete  Catalogue. 

ELECTRICIAN  PUBLISHING  CO., 

6  Lakeside  Building,  CHICAGO,  ILL. 


Stilwell's  Patent  Live  Steam-Feed  Water  Purifier. 

Removes  all  Impurities. 

Entirely   prevents   SCALE    in   Steam 

Boilers.    Catalogue  on  application. 

STILWELL&BIERGBMFG.CO., 

DAYTON,  OHIO. 


TRIPOD  BOILER 


Three 

Points  of 
Superiority 
Guaranteed: 


Safety, 
Econcmy, 
Low  First  Cos^l 

Eepeated  tests  prove  that  i  t  is 
absolutely  Non-Kxplosive  ain3 
the  most  Durable  ever  made. 

StroDpr  testiraonials  from  hun- 
dreds ot  users,  in  all  parte  of  the 
country. 

Sizes  10  to  1.000  H.  P. 
For  full  information  address, 

iHAZELTONTRIPOD  BOILER  CO. 

809  Monon  Block..  CHICAGO,  ILL- 


PUR.E  ALUMINUM 

At  90c  per  Pound. 


THE!  

COWLES  SYNDICATE  CO.,ffli 

MILTON,  near  Sloke  on  Trent,  ENGLAND, 

Offer  Aluminum  in  iogots  which  is  guar- 
anteed to  be  tqual  ia  puiity  to  any  on  Ihe 
market,  f"r  90o  per  pound,  f.  o.  b.  New 
York,  N.  Y. 

Correspondence  Solicited. 


EMPIRE  CHINA  WORKS, 

144  to  156  Green  St.,  Green  Point,  BrooHyn,  E.  D.,  N.  Y, 
HARD  PORCELAIN   ELECTRICAL  SUPPLIES, 

INCLUDING 

Sw^itch.  Bases.  Cat-Ont  Boxei>,  Cleats,  Circuit  Breakers^ 
BnslLinss,  Kaobs  and  other  Insulators. 

The  body  of  our  gonfis  Je  made  non-condnctive.  Our  ware  le  the  moBt 
dense  and  is  conBeqiiently  fh'*  most  ron-absorbent  that  can  be  produced, 
being  the  TRUfl  BARD  POaCELAIK. 


Dynamo  Regolators  and  Rheostats 

Of  all  descriptions  in  stock  and  manufactured  to  order  for  any  special  work. 

MOTOR    SWITCHES, 

Both  Hand  and  Automatic,  of  Superior  Design 
and  Construction. 

Entire  attention  devoted  to  the  manufacture  and  wiring  of  Rheostats. 

AUTOMATIClWITGH  COMPANY, 

SOLE  MANUFACTURERS  OF  THB 

Whittingham    Automatic    Switch, 

No.  8  Keyser  Building, 

BALTIMORE,    MARYLAND. 

SEND  FOR  CATALOGUE  «ND  PRICE  L:ST. 


Heisler  System  Lonb  Distance  Series 

INCANDESCENT   ELECTRIC   LIGHTING. 

UNEQUALED  FOR  DISTRIBUTION  OVER  WIDE  AREAS. 

"Awarded  the  Highest  Distinction,  a  Gold  Medal,  hy  the  Intevnational  Jury 
at  the  Universal  Exposition,  Paris,  1889." 


Specially  adapted  for  street,  Commercinl,  and  Genersl  Illumlnat'on  fr  m  Central  Slatloin.  Plant  may  he  located 
wliero  power  can  be  secured  ch*»ape8t,  even  if  miles  distant  from  tbe  Ligbttug  Station.  Safety,  Keliabllity,  ard  Financial 
Success,  fully  demonstrated.  Plan  of  Wiring  the  Slmrlest,  Clie  ip°«t  and  most  ElHci'int.  Btriclly  Series.  Noted  for  the 
Brilliancy  and  Beauty  of  the  Light,  Lamps  10  to  100  Candle  l?owpr ;  Long  Life  without  Blackening.  Greatest  Production  of 
Candle  Power  per  Horse  Power.     Dynamo  Self-Contained  acd  Perfectly  Auiomalic. 

HJEDIU   rOH  C1KCV1.AK.  OORIIESPONUKIVI'K   HOLICITKD. 

KEISImZSR  ZSIaZSCTRIC  IiIGHT  CO., 


DREXEL  BUILDING, 


PHILADELPHIA,  PA. 
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VICTOR  TURBINE  WATER  WHEEL 

The  attention  of  ELECTRIC  COMPANIES  is  called  to  this  CELE- 
BRATED M'AXER  WHEEE  as  particularly  adapted  to  their  use, 
on  account  of  its  remarUably  steady  motion,  liisrli  Speed 
and  sreat  Efficiency,  and  lar;;;e  Capacity*  for  its  diameter^ 
being  double  the  I*ov»'er  of  most  wheels  of  same  diameter.  It  is  used  by  a 
number  of  the  leading  electric  companies  with  great  satisfaction.  In  the  econom^ 
ical  use  of  water  it  is  without  an  an  equal,  producing  the  highest  per  cent,  ot  nsf 
ful  effect  criiaranteed. 

S41;N0  fob  CATALOOrE  ANI>  PARTICtTLARS. 

Our  Horizontal  "Victor"  is  highly  recommended,  as  no  geai-  are  required, 
and  it  can  be  belted  directly  to  dynamo. 

The  accompanying  engraving  represents  a  pair  of  12-inch  VBCXOK 
XURBli^ES  arranged  on  a  horizontal  shaft  with  Cast-Iron  Flume,  Draft 
Tubes,  End  Bearings  for  Shaft,  and  Driving  Pulleys  complete,  all  mounted  upon 
a  jubslantial  cast-iron  bed  plate.  The  entire  arrangement  is  very  complete  and 
strictly  first-class  in  every  particular.  We  are  now  prepared  to  furnish  Victor 
Turbines,  either  single  or  in  pairs  on  horizontal  shafts,  and  where  the  situation 
admits  of  their  use.  we  recommend  them. 

STILWELL  &  BIERCE  MFG.  CO..  •  DAYTON,  OHIO. 


GmECARBON^s 


MAKERS  OF  HICH-CRADE 

CARBONS 

FOR    ELECTRIC  LIGHTING. 


ALUMINUM 

IN  ALLOYS  75c.  PcR  POUND. 

fiJumiDQin  in  alloye  eqnal  In  parity  to  any  on 
the  market  75c.  per  pound  for  the  contained 
Aluminum. 

Cowles  Pare  Alumlnnm  (n  ingote  is  offered  as 
\w  as  that  of  any  American  concern,  qaality 
Eiarante^d.  The  statement  made  by  The  Pitte- 
nrgh  Redaction  Company  tha*;  caatomera  buying 
.Maminam  of  as  at  les^  than  81.50  per  pound  are 

liable   therefor  1b   as  ellly   as   it  is   mallcloos. 

Aluminam  19  not  a  patented  article,  and  therefore 

can  be  freely  dealt  in  by  all. 

THE  COWLES 

Electric  Smelting  &  Aluminum  Co., 

I.OCKPOKT,  N.  T. 


HARRISON  CONVEYOR 

FOR  HANDLING 

Grain,  Coal,  Tan  Bark,  Seeds,  Etc. 

Will  conver  all  binds  of  crrain  with"Ut  mixinf;. 

Will  crirry  two  differeiii  kinds  of  iiiaieriiil  in  op* 
posiie  directions  ai  llie  s-^iue  time. 

WiU  convey  One-Hundred  and  Fifty  Tons  of  Coat 
per  hour.  Muile  of  \V  muirritlron  and  Steel,  Send  tor 
inns.  Cat^lop.  BORDKN  d:  SELI..i:CK.  CO., 
4a  nnd  AlO  J,nk«  Ml...  Chicago,  111. 


Yon  mate  a  mistake  If  yoa  don't  bay  Electrical 

Sopplies  from  !<*.  &  F.,  Cleveland,  Ohio. 

Send  for 

the  latest 

"lilet  of  Bargains 

for  Bell  Hangers" 

and  "rock  bottom  prices"  on 

Medical  Batteries. 

liVe  nndereell  all. 

Address 

Fletcher  &  Fletcher  Electric  Co.,  Cleveland,  O. 

Mention  ihis  paper  If  yon  want  bottom  prices. 


WM.  a  TCEHKE.  Pres.  Geo.  A  Bell.  v.  prks.  j.  lesteb  Woodbridqe,  sec.  and  Treas. 

WOODBRIDGE  &  TURNER  ENGINEERING  CO., 

Consulting  and  Constructing 

ELECTRICAL  AND  MECHANICAL  ENGINEERS. 

Complete  Equipment  of  Electric  Railways.  Steam  and  Electric  Plants. 

47  Times  Building.  Telephone  Call,  1009  Cortlandl.        NEW   YORK. 


-Onel5-Iight  50  volt 
One  25-light  50  Tolt 
One  50-light  50  Tolt 
OneTS-light  llOToit 
OnelOO-lightllOTolt 
One  150-Iight  110  volt 
Including  Lamps  and 


Dynamo 
Dynamo 
Dynamo 
Dynamo 
Dynamo 
Dynamo 
Holders . 


I.  W.  COLBURN  &  CO.. 

FiTCHBURC,  MASS. 


J.C.TEMPLE. 

(Formerly  of  STOUT,  MILLS  &  TBMPLB), 
DA\'TO.\.  OHIO. 

flyMicaniMeclaiiicalEDiineeF 

Iniprov*Tnent  of  Water  Powers,  Arrancement 
of  f  ower  Plant?,  Shafting,  etc,  for  Electric  Power 
and  Light.    CONSTRUCTION  SUPERINTENDED. 


>.•  ^  WE    ARE    FITTED   WITH 

^N^^       RELIABLE  Machinery  and  Tools, 

^^'<^^'"^^'^P'°^  RELIABLE  Workmen. 

^O'/jMI  Kinds  of  Electrical  Apparatus  to  Order. 

CHICAGO  ELECTRIC  MFG.  CO. 


HENRY  HUTTON, 

ConinltiDg  and  Contracting  Eitclrical  Engineer. 

COMPLETE  ELECTRIC  LIGHT 

AND  POWER  PliAIKTS. 

MINING   AND  SPECIAL   MACHINERY. 
MANUPACTURBR9'  AGENT. 


^OOZb^^ 


'vtr.A.szz 


.i^?L»-^, 


rrompt  Shipment. 
lirst-Class  Lamps. 


F 


it  all  Bases  and  Systems. 


TheSUNBEAIWHICANDESCENTLAMPCO. 

805  Chamber  of  Commerce  Suilding,  Chicago. 


I 
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ALEXANDER,  BARNEY  &CHAPIN 


TELEPHONE  BUILDING,  20  Cortlandt  St.,  NEW  YORK. 


VOLTMETERS. 


^  A.B.C.l 


AMMETERS. 


ELECTRICAL  SUPPLIES 


ARC  AND 

INCANDESCENT 

LAMPS. 


ELECTRIC 
RAILWAY 
SUPPLIES 


For  All  Systems. 


SEND  FOR  CATALOGUE. 


ELECTRIC    MERCHANDISE    CO., 

11  ADA3I1S  STREET,  CHICAGO. 


"W.  K.  MASON,  General  Manager. 


FOR  1891 


MOONLiaHT 
SCHEDULE 

ISr  THE  IVEW  EDITION  OF  THE 

Dynamo-Tenders'  Hand-Book. 

NOW  READY.     PRICE  $1.    SEND  FOR  IT. 

ELECTRICIAN  PUBLISHING  COMPANY, 

CHICAGO. 


THE  ELEKTRON  MFG.  CO., 

79  and  81   Washington  Street,  Brooklyn,  N.  Y. 


-MANUFACTURERS  OF- 


Perret  Electric  MotorsiDinamos 


LAMIXATED  FIELD  MAGNETS, 
LOW  SPEED, 


HIGH  EFFICIENCY, 


FULL  POTHTER. 


Motors  of  any  size  for  any  purpose.  Factories  equipped  throughout  tvith  Electric  Foweii 

Isolated  Plants  for  Incandescent   Electric  Lighting. 


3  EJXiXillsrO-    .A_a-E3SrTS: 

CHICAGO.  ILL..  Ihe  Electrical  Engineering  Co.,  320  Dearborn  St.  WASHINGTON,  D.  C,  J.  U.  Burkett  &  Co.,  1409  N.  Y.  Ave. 

'-'-  BALTIMORE,  IHD..  Huntington,  How  &  Pitcher,  306  West  Fayette  St.  ST.  PAUL,  MINN.,  F.  J.  Renz,  95  E.  Fourth  SI. 

PcrretMU.  P.  Motor,  SpeeJSSO.  WdEhtI,30Olbs        PHILADELPHIA,  PA.,  Perinsylvania  Machine  Co.,   29  N.  7th  St.  NEW  ORLEANS,  LA.,  George  Baquie,  140  Gravier  St. 

BAIN  ELECTRIC  MFG.  CO., 

FOREE  BAIN,  President  and  Engineer. 
47  and  49  S.  Jefferson  Street,  CHICAGO. 


DYNAMOS    AND    MOTORS 

1-12  to  500  Horse  Power. 


Highest  Class  in  Efficiency,  Mechanical  Design,  and  General  Utility. 

Experts  in  applying  Electricity  to  New  Uses. 

HKNO  FOR  UATAIiOWK. 
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DETROIT  ELECTRICAL  WORKS, 

DETROIT,  MICH., 

Manufacturers  of  the  Celebrated 

UNIVERSAL  FARADIG  MEDICAL  RATTERY, 

uBing  dry  Burnley  cell,  thereby  dispensing  with  the  inconvenience 
and  annoyance  of  fluids.      Cases   and   all   parts   handsomely   made 


and  fiaiehed. 


ANNUNCIATORS 


for  Hotels,  Residences  and  Railroad  Cars,  in  various  styles  and 
sizes. 

These  Anniinciators  are  very  simple  and  perfect  in  construc- 
tion, have  long  life  without  repairs,  and  are  in  general  use  through- 
out the  country. 

Also  manufacturers  of  Telephone,  Telegraph  and  general  Elec- 
trical Supplies  and  Merchandise,  including  Magnet  and  Annun- 
ciator Wire  in  all  sizes  and  finish. 

Bare  Copper  and  Galvanized  Iron  Wire  carried  in  stock. 
Prices  quoted  on  application,  and  subject  to  change  of  market  on 
Copper  Wire. 


AND  STILL  THEY  COME. 


(C 


Among  our  late  sales  are 


38  "WARD"  ARC  LAMPS 

TO  THE  CENTRAL  R.  R.  OF  NEW  JERSEY. 


185  "WARD"  ARC  LAMPS 

TO  THE  H.  B.  CLAFLIN  COMPANY  OF  NEW  YORK. 


SATISFAGTIOIV    GUARANTEED. 

la  Corresponding  please  state  Voltage  and  System.      Immediate  Shipment  Guaranteed. 
Increased  orders  from  all  Central  Stations  using  the  lamp. 

THE  ELECTRIC  CONSTRUCTION  AND  SUPPLY  CO. 


Established  (881. 


18  Cortlandt  Street,  NEW  YORK  CITY. 
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C.  &  C.  ELECTRIC  MOTORS  AND  DYNAMOS. 


Electric  motors  in  all  standard  sizes 
for  operating  elevators,  pumps,  print- 
ing presses  and  machinery  for  gen- 
eral manufacturing  purposes. 


Electrical  Mining  Machinery  of  all 
kinds,  Hoists,  Tram  Oars,  etc. 


Electric  Blo'wers  for  ship   ventila- 
tion.   Fan  outfits. 


Electric  plants  fir  pumping  church 
organs. 

Over  10,000  motors  in  actual  oper-    t: 
ation. 


THE  C.  &  C.  ELECTRIC  MOTOR  CO., 


Dynamos  in  all  sizes  of  same  de- 
Eign  and  dimensions  as  the  standard 
motors. 

Equipment  of  mines,  factories,  ma- 
chine shops,  office  buildings  with  com- 
plete electrical  plants  for  lighting  and 
power. 

New  England  Office,  63  Oliver  St.,    -    BOSTON. 
Philadelphia  Office,  38  S.  FOURTH  ST. 

Chicago  Office,        -        •         PHINIX  BLDG. 
San  Francisco  Office,        •        35  MARKET  ST. 

402-404  GREENWICH  ST., 


WE  ABE  IN  IT 


/^ISTCD    i-iJ^\/ 


w^iT^F^  T-T^  .A.nr 


OUR  NEW  BRANCH  WAREHOUSE,  Nos.  78, 80  &  82  FRANKLIN  ST.,  GHIGAGO, 

SEVERAL  CARLOADS  OF  OUR  CELEBRATED 

GRtMSHAW  "WHITE  CORE,"  ''B.  D."  BRAIDED  and  COMPETITION 


GRIMSHAW  TAPES 

AND  COMPOUNDS. 


TVIXtSS. 


You  can  buy  from  us  at 

Manufacturers'  Prices. 


NEW  YORK  INSULATED  WIRE  CO., 


MAIN  OFFICE,  649  &  651  BROADWAY,  NEW  YORK. 


G.  H.  MBEEER,  Western  Manager. 


The  New  American  Turbine  Water  Wheel. 

PAETIOULABLT  ADAPTED  TO  DEIYING 

ELECTRIC  LIGHT  AND  POWER  STATIONS, 

On  account  of  its  lilgh  efficiency  at  all  stages  of  gate,  steadiness  of  motion  and 
easy  working  gate,  tlie  construction  of  wlilch  makes  it  the  most  sensi- 
tive to  tile  action  of  a  governor  of  any  wheel  on  the  market. 


crun    rnp    PATAI  flPIIP  illustrating  various  styles  of  setting 


on  both  vertica;  and  horizonti  I  shaft. 


THE  DAYTON  GLOBE  IRON  WORKS  CO., 

STOUT,  ]niL,I.S  &  TEMPIiE,       1^  #%  T    I   W  I «  9  W  ■ 


JOHN  STEPHENSON  CO. 


XjII/EITED, 


STREET    CARS 


FOR 


ELECTRIC  MOTORS. 


CARS   ADAPTED  TO   ALL   SYSTEMS. 
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THE  EVANS  FRICTION  CONE  CO., 

85  '\7\7'.A.rF£axx.  sa?xiE3Sia7,  iBC^sa^oia',  na:.A.ss. 


The  Bridgeport  Electric  Light  Co.,  Bridgeport,  Conn.^  have  thorou£:hly  tested 
and  have  adopted  the  Evans  System  of  Driving  Dynamos. 

Thousands  of  H.  F.  in  use.     For  full  particulars  send  for  Catalogue  B.     Hundreds  of  sets  of  Speed  Cones  in  use, 
driving  all  classes  of  machinery  where  a  variable  speed  is  required.     For  further  information  send  for  Catalogue  T. 

CHICAGO   ZITSTTLATED   WIRE    COMFANV. 

WEATHERPROOF  WIRES, 

OFFICE  AND  ANNUNCIATOR  WIRES, 

MAGNET  WIRES, 

INCANDESCENT  LAMP  CORDS, 

ETC.,    ETC.,    ETC. 

Our  facilities  are  such  tliat  we  are  prepared  to  fill  orders  of  any  size. 


HIGH  GRADE  INSULATED  WIRES 


OF    AJLL    DESCRIPTIONS. 


WEITE  FOE  QUOTATIONS 
AND  SAMPLES. 


CHICAGO  INSUHTED  WIRE  CO.,  48-52  N.  Clinton  St„  CHICAGO,  ILL. 


KARTAVERT 

THE  BEST  SUBSTITUTE  FOR  HARD  RUBBER. 

A  HARD  AND  FLEXIBLE   FIBER. 

IN  SHEETS,   RODS  and  TUBING.     FOR  ALL  ELECTRICAL  PURPOSES  WHERE 
PERFECTINSULATION  IS  DESIRED.     PATENT  INSULATING  CLEATS. 

The«  KartaYsrt  «  Manufacturing  -  Do.^ 

-WT'xxjjvxxiia'O'r'OKr,  x3£ixj. 

REMEMBER 


That  the  Western  Electrician  enjoys  Ihe  diBtlnctlon  of  having  been 
selected  by  one  of  the  ehrewtl.-at  of  advertisers  afl  the  medium 
for  carrying  the  laru'e-t  advertlc*ement  ever  placed  in  an  electrical 
journal.      This    tells    Its   owo  story,  and    points    its    own    moral. 


Bare  and  Insulated  Wires. 

(COPFEB,  IRON  AND  STKEL). 

Supplies  of  Every  Description 

FOR  ELECTRIC  LIGHT,  POWER,  RAILWAY, 
TELEGRAPH  AND  TELEPHONE  USE. 

Quotations  Cheerfully  Furnished  and  Correspondence  Solicited. 

The  Empire   City  Electric   Company, 

15  &  r7  Dey  Street,  NEW  YORK. 


THE  ILLINDIS  ELECTRIC  MATERIAL  COMPANY. 

AT  COST 

We  sell  our  present  stock  of  the  well-known  "ELECTRIX"  Switches,  Key  and  Key- 
less Sockets,  Gas  Attachments,  Etc.,  at  cost. 


tW  Do  not  miss  this  opportunity. 

We  also  call  your  attention  to  our  specialties: 


"'CANVAS    JACKET"    woven  moisture-proof  Wire. 

<^^7^    Double  braid  weather-paoof  Wire. 

"BISHOP"    India  Rubber  covered  Wire. 

"ECONOMIC"    Incandescent  Lamps. 

''RUSSELL"    Arc  Lamp. 

"CEDAR"    Poles. 

"GILES"    Latticed  Steel  Poles,  Etc,  Etc. 

158    FIFTH    AVENUE,     ■    CHICAGO,    ILL 
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SOUTHERN  ELECTRICAL  SUPPLY  CO., 

823  Locust  St.,  ST.  LOUIS,  MO., 
Okonite   Wires   AGENTS   FOR  THE  CELEBRATED    PACKARD   LAMP. 


TRADE  MARKi 


Cables. 


We  also   have  a  full   stock  of  Sockets   made  to  fit  any   Lamp. 


THE 


WOODBURYINGJIE 


SELF-CONTAINED,  AUTOMATIC 

HIGH  SPEED  STEAM  ENGINE 

for   Electric    Lighting   and 

Street  Railway  Service, 

With  BOILER  PLANT  Complete. 

Catalo2:Tae^  seiit  on  application. 

STEARNS  MANFG.  CO.  ERIE,  PA. 


INCANDESCENT  LAMPS, 

30    TO    1x0    -"ST-OXiTS. 

TO  FIT  STANDARD  SOCKETS. 


THE  BUCKEYE  ELECTRIC  CO., 

P.O.Box  123,     CLEVELAND,  OHIO. 

WRITE  '=0R  ciRcuLAB.  CH ICAGO  OFFICE,  182  Jackson  Street. 


SIDUX  CITY  CORLISS  ENGINE. 


so   T;~C3    SOO    i-i-  I=. 


BUILT  BT  THE 

l>I     H       ■ 


SIOUX  CITY,  IOWA. 

BIDDINGS'  AUTOMATIC  ENGINE, 

SniI'LE  AND   COJIPOUMD. 


BOILERS  and 

Complete  PowerPlanta 
built  and  erecied. 


Write  for  estimates   and 


Largest  Engine  Works 


S.  K   €.RT:<>rG,  Dlanager.         i 
48  !S.  Canal  St.,  Chicago. 


C.  S.  LEWIS.  Agent.  703  Market  St..  St.  Louis.  Mo. 


WEST  OF  THE 

MISSISSIPPI. 


THE    DirFEREIVCC:! 

The  power  of  any  Engine  is  regulated,  1st.  By  the  Steam  Pressure.  2d.  By 
the  Cylinder  Area.    3d.  By  the  Speed  I 

Owing  to  the  SINGLE-ACTING  principle  of  Westinghouse  Engines,  the 
standard  speed  of  small  ones  is  500  and  of  large  ones  250  revolutions  per  min- 
ute; while  the  speed  of  other  Engines  is  limited  to  about  200  in  small  and  70 
to  100  revolutions  in  large  ones  where  durability  is  duly  considered  ! 

The  ordinary  Steam  Engine  requires  constant  attention,  largely  from  two 
causes:  lat.  Because  its  design  (not  admitting  of  self-lubrication)  vaxist  have  all 
parts  lubricated  by  hand  many  times  daily;  2d.  Because  the  DOUBLE-ACTING 
principle  MUST  loosen  the  parts.  This  is  only  a  question  of  time.  If  the 
Engine  bo  well  built,  more  time  ;  if  carelessly  built,  less  time ;  the  result,  how- 
ever, is  inevitable.  It  is  a  question  of  principle  and  not  of  workmanship. 
Imagine  the  shock  produced  by  reversing  the  full  power  at  every  stroke.  Just 
think  how  this  shock  is  aggravated  when  the  Engine  is  speeded  up !  The  blow 
is  equal  to  that  of  a  steam  hammer,  and  MUST  loosen  the  parts. 

Tlie  low  initial  .'ipeod  of  the  ordinary  Engine  necessitates  **  speeding-iip,"  as 
it  is  called,  in  driving  all  machinery  that  runs  even  at  ordinary  speeds.  This 
"speeding-up"  procoss  involves  an  outlay  for  shafting,  hangers,  pulleys,  belt- 
ing, etc.,  often  equal  to  the  coat  ol  the  Engine  itself!  It  costs  at  least  $5.00  per 
year  to  lubricate  each  additional  bearing.  It  costs  the  fuel  necessary  to  drive 
all  this  useless,  expensive  and  non-productivo  machinery,  bought  and  run  for 
the  sole  purpose  of  obtaining  requisite  speeds. 

"WESTINGHOUSE  ENGINES  have  been  designed  by  intelligent  and  ex- 
perinced  iStoam  Engineers,  expressly  to  meet  and  correct  these  manifest  evils  I 
6000  in  usol 

IlluBtratod  printed  matter  furnished  on  application. 


B  THE  WESTINGHOUSE  MACHINE  COMPANY. 

irnrfii'yriP  Pittsburgh,  penna.u.s.of  a.  c 


«DRY  STEAMM^ 

THE  POND  SEPARATOR, 

The  Pond  Separator  Is  guaranteed  to  relieve  the 
steam  of  all  entrained  water,  and  return  this  water 
to  the  boiler,  thus  effecting  a  large  Eaving  in  fuel. 


Send  to  Nearest  Office  for  Circular. 


POND  ENGINEEBING  COJIPAIVY, 


ST.  LOUIS. 
OMAHA. 


CHICACO. 

DALLAS. 


KANSAS  CITY. 
SEATTLE. 


Electrical 
Supplies 

OF  ALL  KINDS. 

House  Goods 


<i^^^ 


<=s> 


<i^^ 


.v^" 


^^^^ 


.->t 


A    SPECIALTY. 


.'^'^^ 


C^^ 


5^ 


A^' 


^<y 


1^' 


•\* 


.N.«i^^^V, 


st 


.\^ 


;^^ 


c^* 


Send  us 
Your 
Business  Card 
and  get  our  Catalogue 
and  Trade  Discount  Sheet. 
CORRESPONDENCE  SOLICITED. 


W.  N.  HoBABT,  Pres't. 


L.  O.  Maddux,  Vice-Pres't  and  Treaa. 
J.  C.  HoBABT,  Sec'y. 


J.  H.  ElOKERSHOFI,  Sup'J. 


THE  TRIUMPH 

Economy,  Simplicity,  Durability,  Silence. 

15  TO  300  HORSE-POWER. 

COMPOUND  AND  YALYELESS. 


TRIUMPH  COMPOUND  ENGINE  CO.. 

21  I,  213,  215  and  217  W.  2nd  St., 

FRASER  &  CHALMERS,  Agents.  Salt  Lake  City,  Utah 


Most  perfect  reeiilation  ever  obtained. 

SMALL  PARTS  REQUIRING  REPAIRS. 

NO  ECCENTRICS.     NO  STUFFING  BOXES. 
NO  PISTON  RODS. 

INTERNAL  FRICTION  A  MINIMUM. 
ALL  PARTS  INTERCHANGEABLE. 

The  engine  le  perfectly  bBlanced  and  self  contained;  sU 
wearing  surfacBB  are  exceptionally  large,  making  It  I  be 
most  perfect  high  speed  engine  built. 

SOLE 
BUILDERS, 

CINCINNATI,  O. 

Helena,  Mont. 


-p  ISes  BYJA.J.  SHULTZ, 


I^HULTz  Belting  Co.) 


\9^, 


YOUR  POWER. 
YOUR  BELTS. 
YOUR  MONEY. 

VCOVEBING  YOUR  PULLEYS  WITH 

SHULTZ  PATENT 

LEATHER  PULLEV  COVERING 


RAWHIDE. 

i.  ONLY  PERFECT  BCLI 
MADE, NO  5LIPPIN6 
1  LOSTMOTlOt^ 


mi  N.  Third  St.,  Philadelphia,  Pa. ;  bO  W,  Monroo  at.  Ohlcago. 


Picker  Leather- 
I  St.  Louis,  Mo. 
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THE  BUTLER  HARD  RUBBER  CO., 

3S  nviorcor  Stroot,   KTo-w 


-  FeSSEISS  SVFEBIOR  ADVANTAGES  IX  TH£  mANUFACTCBE  OF  - 


Especially  in  articles  adapted  to  electrical  industries,  having  obtained  the  soletHght  to  manufacttire  SARD 
RUBBEK  under  the  valuable  Patents  granted  to  WILLIAM  KIEL, 

All  operations  Of  satving,  cutting,  turning  and  polishing  our  new  standards  of 

S  U  p  p  T  D  ^%  Q  A  M  Q  ^r  1^  ^{  I  M  ^^  Can  be  performed  with,  a  large  reduction  in  the  wear  and  tear  of  tools,  and  considerable  saving^  of  labor. 
**  ■  ■  ^  ^  ■  f  ■  ~  ^^  "^  ^^  ■*  *^  ■  **  ■*  ■  ■»  ^^  Our  new  standards  are  of  a  richer  black  throughout,  not  subject  to  change  in  color,  are  tougher  and 
more  flesible,  do  not  become  brittle  with  age,  and  have  been  tested  and  approved  by  the  leading  electrical  companies  of  the  United  States.  In  addition  to  these  ad- 
vantages., w^e  also  offer  advantages  in  prices. 

KIEL'S  PATENT  HARD  RUBBER  CELLS  FOR  STORAGE  AND  PRIMARY  BATTERIES 

e^till  remain  the  most  satisfactory  and    cheapest  in  the  market,  nneqaaled   for   strenetb,  dnrability,  insnlation  ano    resistance    to  acids.     " 

HARD  RUBBER  GOODS  OF  EVERY  DESCRIPTION  MANUFACTURED. 

Correspondence  solicited  from  all  manufacturers  and  dealers  in  electrical  machinery  and  supplies. 

8X1^7X3    X'OXI.   Z>ZlXOXIS    .A.T^X3    XSSO'XIVZ.A.'X'ZIS. 
FOB  8AI.E  BT  THJB  CEIIiTBAIiEI.ECTlClC  CO.,  CHICAGO. 

DISQUE  LE  CLANCHE  BAHERY. 


CENTRAL  UNION  TELEPHONE  COMPANY. 
Generai  Offices,  Telephone  Building,  203  Washington  St'eet, 

Chicago,  April  35, 1891. 
WESTERN  ELECTRIC  CO.,  Chicago. 

Dear  Sirs;— For  a  number  of  years  past  thij  Company  has  used  quite  generally 
the  LeClanche  porous  cups  manufactured  by  you,  and  they  have  given  us  entire 
sit:'sfaclion,  and  it  ia  our  intention  to  continue  their  use,  so  long  as  conditions  remain 
as  at  present. 

We  have  not,  thus  far,  found  it  necessary  to  take  advantage  of  the  guarantee 
furnished  by  you,  as  to  the  life  of  these  porous  cups,  as  they  have  outlived  the  time 
specified  in  the  agreement.  Yours  respectfully, 

(Signed)  F.  G.  BEACH,  Gen'l  Supt. 


CHICAGO  TELEPHONE  COMPANY, 

Telephone  Building,  203  Washington  St., 

Chicago,  III.,  April  8, 1891. 
WESTERN  ELECTRIC  CO.,  Chicago. 

Gentlemen: — Regarding  your  Inquiry  of  yesterday  relative  to  Porous  Cups, 
we  have  been  using    Ihe  Western  Electric  Company's  Disque  LeClanche  Porous 
Cup  for  a  number  of  years  and  have  experienced  a  very  satisfactory  service  from  the 
same,  so  much  so,  In  fact,  that  we  are  purchasing  this  cup  in  large  quantities. 
Yours  truly, 

(Signed)  J.  J.  NATE, 

Purchasing  Agent. 


PRICES  ON 

APPLICATION. 


WESTERN  ELECTRIC  COMPANY, 


CHICAGO  AND 
NEW  YORK. 


J 


8» 


fi& 


J 


m-i 


CABLES  OF  ALL  KINDS. 

UNDERGROUND  CONDUCTORS. 

LEAD  COVERED  TELEPHONE  CABLES. 

WEATHERPROOF  AND  UNDERWRITERS'  LINE  WIRE. 

COPPER  AND  BRONZE  TROLLEY  WIRE. 

MAGNET  WIRE. 


-MANUFACTURED  BY 


JOHN  A.  ROEBLING'S  SONS  CO., 

^Warehonse,  171  and  173  Lake  St.,  Chicago,  111. 
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A  MARVELOJjSlNNOVATION 

THE  THOMSON-HOUSTON  ELECTRIC  COMPANY 

Has  Revolutionized  the  Electrical  Equipment  of  Street  Railways. 


The    Intermediate    Shaft,   Pinion    and 
Gear  have  been  discarded. 


The  Armature  Pinion  and  Axle  Gear 
are  now  enclosed  in  a  dust-proof 
case  filled  with  oil. 


Keducing  to  a  minimum  the  cost  for 
repairs  and  absolutely  eliminating 
the  objectionable  noises  incident  to 
all  other  systems. 


The  Armature  speed  has  been  reduced 
from  1200  to  500  revolutions  per 
minute. 


The  Railway  Motor,  as  now  construct" 
ed,  comprises  less  than  a  dozen 
parts. 

The  construction  of  the  Armature 
avoids  the  possibility  of  a  burn-out, 
except  by  malicious  carelessness, 
and  when  damaged,  can  be  readily 
repaired  by  a  novice. 


Don't  make  a  mistake  by  contracting 
for  Railway  Equipment  before  see- 
ing or  understanding  this  marvel- 
ous machine. 


Prices  for  Repairs,  Parts  and  Supplies 
materially  reduced. 


Information,  Prices  and  Literature  fur- 
nished on  application. 


CHICAGO  OPPICE : 

148  Michigan  Avenue. 


BOSTON    OFFICE: 

620  Atlantic  Avenue. 
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TUf  KNAPP  ELECTRICAL  WORKS, 


General  Western  Agents  for 


THE  PERKINS  ELECTRIC  LAMP  CO. 


00 


HIRES,  CABLES "  CORDS "  INSIDE,  UNDERGROUND  ■•  SUBMARINE  USE. 


MAXIiPACTirRERS  OF 


Street  Railway,  Electric  Light,  Telephone,  Telegraph  and  Electrical  House  Goods. 


PROMPT   SHIPMENTS. 


LOVTEST    PRICES. 


54  «  56  FRANKLIN   STREET,   CHICAGO. 


SEl^E       FQ-R,       O^^T-A.XjOC3-XJE3. 
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FACTORIES,  ANSONIA,  CONN. 


INCORPORATED  1880. 


After  July  1st, 

102  &  104  Michigan  Ave., 

Cor.  Randolph  St. 


xm^ 


STANLEY  ELECTRIC  MANUFACTURING  CO 


HENRY  NINE,  General  Manager. 


PiTTSFiELD,  Mass.,  June  i,  1891. 
Gentlemen: 

We  take  pleasure  in  informing  you  that  we  have  made 

The  Electrical  Supply  Co,  of  Chicago  exclusive  selling  agents  for 
our  transformers  and  A.  C.  fan  motors  in  a  large  part  of  the  West. 
Our  principal  object  in  making  this  arrangement  was  to  enable 
stations  in  the  West  to  obtain  our  goods  more  promptly,  and  at  less 
expense  for  freight.  The  Electrical  Supply  Co.  will  carry  a  suffi- 
cient stock  to  fill  all  orders  promptly,  and  stations  will  have  the 
benefit  of  the  same  prices  from  them  as  if  purchased  direct  from  us. 
Trusting  that  you  will  give  our  goods  a  trial,  if  you  have  not 
already  done  so,  we  are 

Yours  truly, 

STANLEY    ELECTRIC   MFC.  CO. 
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DOUBLE  CARBON  LAMPS 

Afford    the    Only    Reliable    and    Efficient    Means    for 


ALL  NIGHT  ELECTRIC  LlTl. 


All  other  devices  are  crude,  expensive,  and  unsatisfactory. 


TIE  ra  mm  mm 

Has  established,  its  broad  foundation  patent  for  Double  Carbon  Arc  Lamps, 
No.  219,208,  having  won  four  distinct  infringement  suits  in  the  United 
States  Courts,  two  of  them  on  final  hearing,  the  decisions  being  rendered  hj 
Judges  Gresham,  Blodgett,  Brown  and  Ricks. 

The  public  is  warned  against  the  use   of  infringing   lamps  or  any  crude 
substitute  for  the  Brush  invention. 


ARC  LIGHTING  APPARATUS, 

ELECTRIC  MOTORS  AND  GENERATORS, 

ALTERNATING  CURRENT  APPARATUS. 
INCANDESCENT  LIGHTING  MACHINES, 

CARDONS  FOR  ARC  LIGHTING, 
ETC,  ETC,  ETC. 

THE  BRUSH  ELECTRIC  CO., 

CDI-iICZ>. 
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FORT  WAYNE  ELECTRIC  CO., 


aiAHrrFACTIIBEBS    OF   THE 


Slattern  Induction  and  Wood  Arc  System 

O^ 


THE  MOST  PERFECT  OF  ANY. 

For  references  as  to  the  merits  of  these  systems,  inquire  of  the  local  companies,  the  operators,  or  the  customers  in 
the  large  cities  of  this  country  where  these  systems  are  now  being  used  almost  exclusively  after  other  systems  have  been 
tried  and  thrown  out — Philadelphia,  New  Orleans,  Cincinnati,  St.  Louis,  Kansas  City,  liouisville,  Detroit,  etc. 

WE    MAKE   ALL  STANDARD   SIZES  OF 

INCANDESCENT  LAMPS  FOR  THE  ALTERNATING  SYSTEM, 

Also  Arc  Lamps  of  Standard  Sizes,  2,000  c.  p.,  1,200  c.  p.  and  800  e,  p. 
Main  Office  and  Factory.   FORT  "QSTATITE,  ZXTD. 


NEW  YORK I  15  Broadway. 

CHICAGO 185  Dearborn  Street. 

PHILADELPHIA 907  Filbert  Street. 

DALLAS,  TEXAS McLeod  Building. 


PITTSBURGH,  PA 533  Wood  Street. 

SAN  FRANCISCO 35  New  Montgomery  Street. 

TORONTO,  CANADA 138  King  Street,  W. 

BUFFALO 228  Pearl  Street. 


BAXTER 

MllWir  MOTOIS, 

"  SLOW  SPEED. 

NO  INTERMEDIATE  GEARING. 

Gears  Run  in  Oil. 


EXAMINE  INTO  THE  MERITS  OF  THESE  MOTORS 

IF  A  REDUCTION  IN  REPAIRS  IS 

WORTHY  OF  CONSIDERATION. 


COMPLETE  rr  EQUIPMENTS. 


SLOW 
SPEED 


STATIONARY  MOTORS 


For  ARC  and 
Incandescent  Circultt. 


iC 


.«>»'n.\,0"  BALTIMORS,  MD. 


THE  SCHUYLER 


-s"5rsT:E33!«i:  o:e'- 


ARC  LIGHTING 

CONTAINS  THE  FOLLOWING  IMPORTANT  PBATUBES: 


Instantaneous  and  Automatic  Regulation. 

Self-Lubricating  Boxes. 

Ventilated  Armature,  proof  against  a  burn-out. 

A  Pure  White  Steady  Light. 

liSCHUYLER  ELECTRIC  CO., 

MIDDLETOWN,  CONN. 


$3  per  Annum. 


EVERY  SATURDAY. 


10  cents  per  Copy. 
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No.  25 


"AJAX" 


The  Best 
Circuit  Breaker 
and  Only  Indestructible  Switch. 


C.  S.  VAN  NUIS,  136  Liberty  St.,  New  York. 


HIClH    INSULATION, 

LOW 

And  Resistance,  accor 

JACQUE 

Telephonic  transmission 

CAME. 


STATIC  CAPACITY 

And  Resistance,  according  to  Jlr. 

'S  FORMULA,  niakes 
Telephonic  transmission  through  Our  Cable  an  easy 


eg 


THE  HOLTZER-CABOT  ELECTRIC  CO., 

MASUFACTTJEERS  OP  AND  DEALERS  IN  ' 

EVERYTHING   ELEOTRIOAL 

BEHD  FOB  S9«-PAejB  CATAIiOeUE, 

111  Arch  Street,  BOSTON,  MASS. 

SPECIAL  ABEHCIES-^i^^^^'^^  *  HARRIS,  Dallas,  Texas. 

■  I  Paui.  Seilbrs  Elbctrical  Works,  San  Fianclioo,  CaL 
A  fall  line  of  onr  manafactiire  can  be  foond  at  our  Agencies. 

f 


THE 

$30.^ 


Knttall  Trolley.     Patents  Peadlmi. 


COMPAXY, 

29  Broadway, 


KELLOCC 

COMBINUION    STEEL  CENTER   AND   SIDE 

POLES. 

^ 

Engineering  Equipment  Go., 

SOLE    AGENTS, 
KBW  YOBK.    143  I.ibert]r  St. 
BOSTOJr,  180  Pearl  tit. 


The 
iDternaiional 


F.  C.\ZENOVE  JOSES, 

Manager  of  Factories. 


OKONITE  COMPANY, 


jtON'^: 


LIMITED. 


13  Park  Row,  New  York. 

INSULATED 

WIRES  ANpCABLES, 

For  Aerial.  Submarine  and  Underground  Use. 

Candee  Aerial  Wires. 
r TRADE  MAR K'^^^H       Mansop  Protecting  Tape. 

Okonite  Waterproof  Tape. 

BRAXCHES:     Chlcaeo.    Boston.    Philadelphia.    Minnrapolls,    Cincainati, 
KaiiMaH  City.  Omaha.  iiODisviile.  »>it.  I.ouis.  !!*an   FranclMCO. 


CEDAR    POLES. 


If  In  want  of  Poles,  save  money  by  get. 
ting  my  prices. 

W.  C.  STERLING, 

Monroe,    Mich. 


Insulated  Wires  and  Cables. 

Tbe  aclKikovrledsed  Stftndard  Tor  dar«bl«  and  hicti  In* 
■nlatlon.  Ktii  merlM  proved  bjr  a  r««ord  of  over  quarter 
of  a  e«ntaary.    Adaptfd  to  all  electrical  pnrponea. 

CELEBRATED  KERITE  TAPE  FOR  INSDLATINB  JOINTS. 


Electric  Light  and  Power. 
Telegraph  and  Telephone, 
Railwavand  all  other 
Branches  of  Signaling, 


ALL  SIZES  Aerial  Use. 

Lead  Encased  Wire..       ISJL'JX'V.i'."' 
Concealed  Wiring  In  all  Locations. 


6E0R6E  B.  PRESGOTT,  Jr.,  Geo.  Agt.,  16  Dey  St.,  New  York. 

■\VpBtern  Electric  Co.,  Chicago,  III..  Sole  Agents  for  the  West. 


ALEXANDER,  BARNEY  tc  CHAPIN, 

20  CORTLANDT   ST.,    NEW   YORK. 

GENERAL  ELECTRICAL  SUPPLIES. 


THE  MOST 
POPULAR  LAMP 

IN  THE  MARKET,  .^  . 

"a.b".c."  V 


WRITE  US 

FOR 

PRICES 

OF  ALL  GOODS 


Price,  with  Rod  Zinc.  $1  .t  5  per  Cell,  with  Corrugated  Zinc,  $1 .35  per  Cell. 

I 


TiieE.S.GREELEY&CO. 

5  AND  7  DEY  STREET,  NEW  YORK. 

Manutacturora,  Importers  and  Dealers  In 

Eloctrical  Supplies 

OF  ALL  DESCRIPTION. 

Telegraph,  Telephone,  Electric  liight  and 

Power    Appliances,   Construction 

Tools  and  Line  Material. 


Complete  Oil  nr  Cbanipioo 
Ilatlery. 


Carbon  R«>fi«rvnlr  and  Cover 
uf  Cliitmiil.in  llntlerj. 


CormiTBted  Zinc  of  Champion 
Itotterjr. 


standard 
Electrical  Measurement 
apparatus. 


WESTERN    ELECTRICIAN. 


June  20,  1891 


NOTE  THE  CONTRAST ! ! 

INCANDESCENT   LIGHTS 

In  Central  Stations  July  1st,  1890. 


THOMSON-HOUSTON  SYSTEM. 


4,150 
1?,800 


VERMONT, 
TENNESSEE, 


1,500     SOOTH  CAROLINA, 


18.450 


1 


TOTAL 


} 


Of  All  Other  SysteiD!!. 

2,200 

1,405 
NONE. 

3,685 


piyC    TIMrS  ^^  iiia'Qy  of  the  Thomson-Houston  System  as  of 


ALL   OTHERS    COMBINED. 


The  figures  referring  to  "total  of  all 
■ysteniB,"   taken  from  table  published  in 
August  number  of  "Electrical  Industries," 
for  year  1890,  are  of  undisputed  accuracy. 

Total  of  all 
systems. 

Thomson-Houston  System. 

Number. 

Percentage  to  total  of  all 
systems. 

Vermont,      -     -     -     - 
Tennessee,  -     -      -     - 
South  Carolina, 

6,350 

14,285 

1,500 

4,150 

1 2,800 

1,500 

65  ,o  per  cent. 
891  percent. 
1 00  per  cent. 

THOMSON-HOUSTON  ELECTRIC  CO., 


620  Atlantic  Avenue,  Boston,  Mass. 

Wall  and  Lloyd  Streets,  Atlanta,  Ota,. 

116  Broadway,  New  York  City. 

16  First  Street,  San  Francisco,  Cal. 

831  New  York  Life  Building,  Kansas  City,  Mo. 


148  Michigan  Avenue,  Chicago,  111. 
406  Sibley  Street,  St.  Faul,  Minn. 
216  West  Fourth  Street,  Cincinnati,  O. 
1110  Noble  Street,  Philadelphia,  Fa. 
13S3  F  Street,  Washington,  D.  C. 
115  North  3d  Street,  St.  Louis,  Mo. 


June  20,  1851 


WESTERN    ELECTRICIAN. 
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Aocamniators. 

Accamnlator  Co.,  The. 
Braeb  Electric  Oo. 


AlnmUmm. 

Cowlee  Electric  Smelting  &  Kefln- 

Ing  Co. 
Cleveland  Alamlnam  Co. 
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Annnneiators. 

Central  Electric  Oo. 
Electrical  Construction  Co.,  The. 
Empire  City  Electric  Co. 
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Electric  Conetrnctlon  &  Supply  Co. 
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Schoyler  Electric  CO. 

Thomson -HoDBton  Electric  Co. 

Weetlngboafie  Electric  &  Mfg.  Co. 

Weetera  Electric  Co. 

Batteries. 

Central  Electric  Co. 

Electrical  Happly  Co.,The. 

Fletcher  &  Fletcher  Blectric  Co. 

Great  Western  Electric  Supply  Co. 

Mai^on,  Jae.  H. 

Monitor  Electric  Co. 

Partrick  &  Carter  Co. 

Queen  &.  Co. 

Southern  Electrical  Supply  Co. 

Standard  Electncal  Worka. 

Stan'ey  A  Hall. 

WoBtern  Electric  Co. 

Battery  Jar*. 

Botlcr   Hard  Rubber  Co. 
4-'(.otral  Electric  Co. 
Electrical  SappW  Co.,  The. 
Uolizer-Cabot  Electric  Oo. 
Partrick  &  Carter  Co. 
Queen  A  Co. 
Stanley  &Hall. 
WeBlern  Electric  Co. 

Bells.  RIectrlo. 

Central  Electric  Co. 
Empire  Cltv  Electric  Co. 
Fletcher  &  Fletclier  Electric  Co. 
Oreat  Weetem  ttlectric  Supply  Co. 
(Jreeley  &  Co.,  The  E.  S. 
Knapp  f^lectrlcai  Works. 
Monitor  Electric  Co. 
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Weetern  Electric  Co. 

BellM,  Magneto, 

Central  Electric  Co. 
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Chicago  tfiectrlc  Mfg.  Co. 
Bain  Electric  Mfg.  Co. 
Electric  Construction  &  Supply  Co. 
Electrical  Construction  Co., The. 
Electrical  Engineering  Co. 
Knapp -Electrical  Works. 
McLaughlin,  Jas. 
Shawhan  Machine  Works. 
Temple,  J.  C. 
Western  Electric  Co. 
Contractors,  Blectric  Ideht, 
Kncioe  Plants  and  Electric 
Ball  ways. 
BroBh  Electric  Co. 
Chicago  Electric  Mfg.  Co. 
Edison  General  Electric  Co. 
Electrical  Engineering  Co. 
Fort  Wayne  Eiecrric  Co. 
En^neerlug  Equipment  Co. 
Hntton,  Henry. 
McLaughlin,  Jaa. 
Pearson  >fc  Co..  W.  B. 
Pond  Ent;ineerine  Co. 
Short  Elect  )c  Railway  Co. 
Temple,  J.  C 

Tbomeoa- Houston  Electric  Co. 
United  States  Electric  Llchtlng  Co, 
Weetinghi.use  Electric  &  Mfg.  Co. 
Western  Electric  Co. 
Woodbridge  &  Torner  Eng.  Co. 
Copper  IV  ires  and  Tapes. 
American  Electrical  Works. 
Central  Electric  Co. 
CUlcai^o  Ineiilated  Wire  Co. 

Edieon  yeneral  Electric  Co. 
Electrical  Supply  Co., The. 

Ureat  Western  Electric  aupply  Co. 

Holmea,  Booth  &  Haydens. 

Interaatlonal  Okonite  Co.,  The. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Roehllng'B    Sons  Co.,  Jno.  A. 

Standard  Electrical  Worke. 

Standard  Underground  Cable  Co. 

Western  Electric  Co. 
Cross- Arm  8. 

Central  Electric  Co. 

Electrical  Snpply  Co.,  The. 

Great  Weetern  Electric  Bnpply  Co. 

HolineB.C.  H. 

Monitor  Electric  Co. 

Soathem  Electrical  Supply  Co. 

Weetern  Electric  Co. 
Cnt-onts  and  t^ivltchcn. 

Alexander,  Barney  &  Chapln. 

Antomatir  Switch  Co. 

CentrHl  Electric  Co. 

Electrical  Supply  Co.,  The. 

Empire  City  Electric  Co. 

Fletcher  &  Fletcher  Electric  Co. 

Great  Western  Electric  SupplyCo. 

Greeley  &  Co.,  The  E.  8. 

Iloltzer-l'abot  Electric  Co. 

PalBte,  U.T. 

Partrick  &  Carter  Co. 

Southern  Electrical  Supply  Co. 

Union  Hardware  Co. 

Viin  Nuio.C.  S. 

Westt-rn  Electric  Co. 
l>ynanios. 

Brush  Electric  Co. 

Bain  Electric  .Mfe.  Co. 

^^  &  C  .  Electric  Motor  Co. 

Colhnrn&Co..  i.  W. 

KliTtrii  al  i;ni;lneerlng  Co. 

Fort  Wttvne  b-leclrlc  Co. 

llawkeye  Electric  Mann  factoring  Co. 

Howard  &  <'o.,  Hiram  M. 

Heisler  Electric  Light  Co. 

National  Electric  Manufacturing  Co. 

Schiiyirr  Electric  Co. 

SliHwIian  MaclilnH  Works. 

ThomBon-tlouBton  Electric  Co. 

I.rnltf'd  States  Electric  Lighting  Co. 

Western  Electric  Co. 

Weetinghoupe  Electric  &  Mfg.  Co. 
Ricctrlcal  Instrnments. 

Centrfll  Electric  Co. 

Klectrlciil  Supply  Co..  The. 

(Jreat  Western  Blectric  Snpply  Co. 

Greeley  A  Co.,  The  K.  8. 

Partrick  A  Carter  Co. 

Queen  &  Co. 

Western  Electric  Co. 

Weston  electrical  InBtrnment  Oo. 
Rlectrlral  Specialties. 

Northwestern  Elect.  Specially  Co. 

Turner  Brass  Works. 
Blectric  Kallwavs. 

Detroit  El'ictrlnil  Works. 

EdlHon  (General  Klnctrlc  Co. 

Shurt  Klertrlc  UhIIubv  Co. 

Tbomson-HouBtor)  Electric  Co. 

WsBtlnghoUftS  Electric  A  Mfg.  Co. 

Woodbrtdge  A  Turnti  Eng.  Co. 


electroliers    and    Combina- 
tion Fixtures. 

BagEOt,  E. 

Electrical  Snpply  Co.,  The. 
Great  Western  Electric  Supply  Co. 
Sawyer-Man  Electric  Co. 
Thomeon-Honeton  Electric  Co. 

Blectro-PIatlne  Machines. 

Brush  Electric  Co. 
Colburn  &  Co.,  I.  W. 
Edison  General  Electric  Co. 
Thomeon-HouBton  Electric  Co. 

Eneines,  Steam. 

Ball  Engine  Co. 
Engineering  Equipment  Co. 
Pearacn  &  Co.,  W.B. 
Pond  EuKinPering  Co. 
Sioux  City  Engine  Worke. 
Stearns  Mfg.  Co. 
Triumph  Compound  Engine  Co. 
Weetinghoase  Machine  Co. 


Engravers. 

B.  aun  illustrating  Co. 

Pan  Outfits. 

C.  &  C.  ElfCtric  Motor  Co. 
Cflrd  Electric  Motor  &  Dynamo  Co. 
Electi  icai  Supply  Co. 

Fire  Alarms. 

Electrical  Supply  Co.,  The. 

Knapp  Electrical  Works. 

Partrick  A  Carter  Co. 

Western  Electric  Co. 
Friction  Cones. 

Evane  Friction  Cone  Co. 

Gas  filsbtinsr.  Electric. 

Cleverly  Electrical  Works. 
Electrical  Supply  Co..  The. 
Knapp  Electrical  Worka. 
Partrick  &  Carter  Co. 
Western  Electric  Co. 
General  Electrical  Supplies. 
Alexander,  Barney  &  Chspin. 
American  Electrical  Works. 
Automatic  Switch  Co. 
Brush  Electric  Co. 
Central  Electric  Co. 
Chicago  Electric  Mfg.  Co. 
Cleverly  Electrical  Works. 
Edison  General  Slectric  Co. 
Electric  Conslructlon  A  Supply  Co. 
Electrical  Snpply  Co.,  The. 
Empire  City  Electric  Co. 
Fletcher  &  Fletcher  Electrlo  Co. 
Great  Western  Electric  Supply  Co. 
Greeley  &Co.,Th6E.  S. 
Holmes,  Booth&  Haydens. 
Holtzer-Cabot  Electric  Co. 
International  Okonite  Co.,  The. 
Knapp  Electrical  Worka. 
Mason,  J.  W. 
Monitor  Electric  Co. 
Ostrander  A  Co.,W.  R. 
Partrick  A  Carter  Co. 
Southern  Electrical  Supply  Co. 
Stanley  &Hall. 
Standard  Electrical  Worke. 
Thomsoo-HoDSton  ElectrlcCo. 
Union  Hardware  Co. 
VanNolB.C.  S. 
Western  Electric  Co. 

Globes  and  Electrical  Glass- 
iv^are. 

Baggot.  E. 

Great  Western  Electric  Supply  Co. 

Phcenlx  Glass  Co. 

Hard   Rnbber  for  Electrical 

Purposes. 

Butler  Hard  Rubber  Co. 

luAulatorsand  fnsnlatins 

Materials. 

Alexander,  Barney  A  Chapln. 
Butler  Hard  Rubber  Co. 
Central  ElectrlcCo. 
Electric  Merrbandlee  Co. 
Electrical  Snpply  Co.,  The. 
Empire  City  lileclrlc  Co. 
Fletcher  A  Fletcher  Electric  Co . 
Great  Western  Electric  Supply  Co. 
Interior  Conduit  A  Insulation  Co. 
international  Okonite  Co.,  The. 
Kartavert  Mtg.  Co. 
Knapp  Electrical  Works. 
Monlior  ElectrlcCo. 
Mnnsell  A  Co.,  Engene. 
New  York  Insulated  Wire  Co. 
Partrick  «  Carter  Co. 
Southern  Electrical  SupplyCo. 
Ptandard  Paint  Co. 
Western  EltctilcCo. 

Insulated  W^lres  and  Cables. 
Slaenet  Wire. 

American  Electrical  Works. 
Central  Electric  Co. 
.00  Ii      ■        •  ■ 
Ticrl 
Eastern  Electric  t  able  Co. 
Edison  General  Electric  Co. 
Electrical  Supply  Co.,    The. 
Great  Weetern  Electric  Supply  Co. 
HolmCH,  Booth  A  Haydens. 
Interior  Conduit  A  Insulation  Co. 
International  Okonite  Co.,  The. 
India  Kuhb6r&  Gotta  Percha  Insu- 

latlnnCo. 
Knapp  Electrical  Works. 
MBHon.  .1.  W. 
Monitor  Electric  Co. 
Now  York  Insulated  Wire  Co. 
Partrick  A  Carter  Co. 
Southern  Electrical  Snpply  Co. 
Standard  Electrical  Works. 
Standard  Underground  Cable  Co. 
Western  Electric  Co. 

Joumnl  BearluKS. 

Tnrner  Brass  Worke. 
I>anips,  Incandescent. 

Alexander,  Barney  A  Chapln. 
Bernntetn  Electrlo  Co- 
Brush  Electric  Co. 
Buckeye  Ellectrlc  Co. 
Central  ElectrlcCo. 
Edison  Qouerfll  Electric  Co. 
Electrical  Supply  Co.,  The. 
Empire  City  Electric  Co. 
Great  Western  Electric  Supply  Co. 
Greeley  ACo.,  TheB.  8. 
HelBler  blectric  Light  Co. 
Hood,  Wm. 

Knaup  Electrical  Works. 
Menlror  BlMtrlc  Co. 
Hawver-Man   Klw.trlr  Co. 
Boathsru  £l*ctrio»l  firmly  Co. 
Snnbsam  IncandMOSBi  L»mp  Ua. 


Ijanips,Incandescent— Contd. 

Thomson-HoQstou  Electric  Co. 
Weetern  Electric  Co. 
Maffuet  Wire. 

(See  Insulated  Wire.) 
Medical  Batteries. 
Fletcher  A  Fletcher  Electric  Co. 
Partrick  &  Carter  Co. 
Mica. 

Manseli  &  Co.,  Eugene. 
Mlnins:  Apparatus,  Blectric. 
Bain  Electric  Mfg.  Co. 
Edison  General  Electric  Co. 
Thomson-Uoaeton  Electric  Co. 
Weetiniihoaae  Electric  A  Mfg.  Co. 
Motors. 
Bain  Electric  Mfg.  Co. 
Brush  Electric  Co. 
Baxter  Electric  Motor  Co. 
Card  Electric  Motor  A  Dynamo  Co. 
Crocker-Wheeler  Electric  Motor  Co. 
C.  &  C.  Electric  Moior  Co. 
Detroit  Electrical  Worke. 
Edison  General  Electric  Co. 
Electrical  Engineering  Co. 
Elektron  Manufacturing  Co. 
Hawkeye  Electric  Mfg.  Co. 
Shawhan  Machine  Worka. 
Thomson-Honston  Electric  Co. 
U.  S.  Electric  Lighting  Co. 

Westinehouse  Electric  A  Mfg.  Co. 
Oflloe  Furnitare. 

Andrews  A  Co.,  A.  H. 
Oils. 

Taussig,  S. 
Oil  Cups  and  Brass  Goods. 

Powell  Co.,  Wm. 
Packins- 

N .  Y .  Belting  &  Packing  Co. 
Pins  and  Brackets. 

Central  Electric  Co. 

Coolidge  Fuel  &  Supplv  Co. 

Electrical  Supply  Co.,  The. 

Great  Western  Electric  supply  Co 

Holmes,  C.  H. 

Standard  Electrical  Worka. 

Son^hern  Electrical  Supply  Co. 

Western  Electric  Co. 
Poles. 

Brownlee  A  Co. 

Central  Elfctrlo  Co. 

Coolidge  Fuel  A  Snpply  Co. 

Electrical  Supply    to.,  The. 

Engineering  Equipment  Co. 

Gre^t  Western  Electric  Supply  Co 

HoTmoB.C.  H. 

Mtlllken  Bros. 

Sterling,  W.  C. 

Star  Iiou  Tower  Co. 
Pabllshers,  Electrical. 

Electrician  Publishing  Co. 
Push  Buttons. 

Central  Electric  Co. 

Electrical  Supply  Co.,  The. 

Fletcher  A  Fletcher  Electric  Co. 

GreatWestern  Electric  SupplyCo. 

Knapp  Electrical  Works. 

Northwestern  Elect.  Specialty  Co 

Partrick  A  Carter  Co. 

Standard  Electrical  Worke. 

Union  Hardware  Co. 

WeBlern  Electric  Co. 
Railways,  Blectric. 

iSee  electric  railways.) 
t^cpHFRtors.  Hteam. 

Pond  Engineering  Co. 
Speaklne  Tubes. 

Central  ElectrlcCo. 

Electrical  Snpply  Co.,  The. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Ostrander  &  Co.,  W.  R. 

Western  ElectrlcCo. 
Speed  Indicators. 

Queen  A  Co. 
(Btrpet  By.  Fqulpnieut. 
Minneapolla  Slieet  Ky.  Cu. 
moppllrs,  Klectrlc  Kailn'ay. 

Fleclrir  lierrhandlse  Co. 
Electric  Rnllway  Specialty  Co. 
Tapes,  InMnlatinK* 

American  Electrical  Worke. 

Central  ElectrlcCo. 

Eaatero  Electric  Cable  Co. 

Edlaon  General  Electric  Co. 

Electrical  Supply  Co.,  The. 


Chicago  luBulftled  Wire  Co. 
Day's  Kcrlto  Ineulatlon. 


GreatWestern  E'ectric  Supply  Co, 
India  Rubber  A  Gotta  Perch,     ' 


Ii- 


sulatlogCo. 

International  Okonite  Co.,  The. 

New  York  Ineulated  Wire  Co. 

Western  ElectrlcCo. 
Telcfrraph  Apparatus. 

Central  Electric  Co. 

Electrical  SupplyCo.,  The 

Empire  City  Electric  Co. 

GreatWestern  Electric  Snpply  Co. 

Greeley  A  Co.,  The  E.  8. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Partrick  A  Carter  Co. 

Standard  Electrical  Works. 

Western  Electric  Co. 
Telcplion<»H,  F1pc*tIc, 

Standard  Electrical  Worka. 

WeB'ern  ElectrlcCo. 
Tcli'plioiiPN,  TVnn-Viertrlc. 

Roslwlck  it  liurgeea  Mfg.  (_'o. 
Test  InNtrumpnls. 

Bain  Electric  Mfg.  Oo. 

Ceolral  Electric  Co. 

Electrical  Supply  Co^The. 

Greeley  A  Co.,  The  E.  S. 

Knapp  Electrical  Works. 

Oueen  A  Co. 

Western  Electric  Co. 

Weston  Electrical  Instrument  Co. 
TrniiNforniers. 

StnniL-y  KU'ctric  Mfg.  Co. 
Truck**,  Flee  trie  Car. 

Detroit  Electrical  Works. 

fidlson  Geueral  Electric  Co. 

Short  Electric  Ruilwny  Co. 

Stepheuson  Co.,  Jno. 

Thonoaon-IIoueton  Electric  Oo. 

WeBtlnghouBo  Electric  A  Mfg.  Co. 
Tovl»inf*  M'heeis. 

Dayton  Globe  Iron  Works  Co. 

Hunt  Mflihlne  Co.,  Kodney, 

LefTel  A  Co.,  JiimeH. 

Stliwell  A  Bierce  Mfg.  Co. 
Wire,  Bare. 

Amerlian  Electrical  Works. 

Central  Elttctrlc  Co. 

EU'rCtrlciil  Supply  Co.,  The. 
HolmeH,  Honih  A  HfiydeDl. 
Knapp  Electrlral  Worka. 
rarMck  A  Carter  Co. 
BMbllBC**  kkHM  Oo.,  Jno.  A. 
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CleT7-ela,rLd.,  Oli.io. 

-MANUFACTURERS  OF- 


ELECTRIC  UGHT  CARBONS  and  BATTERY  MATERIA!.. 


Electric  Specialties. 

WB   MAKE 

Electric  Supplies  Under  Contract. 


II 


That  the  Western  Electrician  enjoys  the  distinction 
of  having  been  selected  by  one  of  the  shrewdest 
of  advertisers  as  the  medium  for  carrying  the 
largest  advertisement  ever  placed  in  an  electrical 
journal.  This  tells  Its  own  story,  and  points 
its  own  moral. 


THE  MILUKEN  PATENT  POLE 


56  LIBERTY  STREET, 

NEW  YORK. 


For  Electric  Street  Railways  and  Electric  LlgM  Work, 

MANtTPACTtTEED  Er 

MILUKEN  BROS. 


59  DEiRBORN  STREET, 

CHICAGO. 


Designers  and   Builders  of  Iron  and  Steel   Roofs. — Iron  Work 
for  Light  Stations  a  Specialty. 

WRITE   FOR   CIRCVIiAR  AMD   CATAIOGIJE. 


HOLMES,  BOOTH  &  HAYDENS, 

MANUFACTURERS    OF    BARE    AND    INSULATED    WIRE. 

Underwriters' Copper  Electric  Light  Line  Wire,  handsomely  finished,  liighest  conductivity.     Copper  Magnet  Wire,  Flexible  Silk,  Cotton 
5EJ1  »f^  and  Worsted  Cords  for  Incandescent  Lighting.    Round  and  Flat  Copper  Bars  for  Station   Work,  ^2SaJt5t<* 

^°^  Insulated  Iron  Pressure  Wire.  "^ 


PATENT 


>V**^3^^^I^^K 


"K.K." 


I  ■Jt^TL'^'^t.'^aTt'^TtTt.^'A-W.-.a.TTJWJ'a.TgA'J'J.'A' 


LINE  WIRE 


For  Electric  Light,  Electric  Railways,  Motors,  Telegraph  and  Telephone  Use. 

^.g-ents  for  ttLe  T7;7-.A.SKCIlTOTOiT  C-A-EBOiT  CO.,  Car-borta  for  .A-rc  Lig-litiiig-. 

THOS.  L.  SCOVILL.  New  York  Agent,        -       -       -       -        25  Park  Place.  NEW  YORK. 

THE  INDIA  RUBBER  &  GUTTA  PERCHA  INSULATING  CO. 

THE    I?;TJBBE!I2.    TJSEID    IIST 

HABIRSHAW  INSULATION 


Marine    4'(»r<'.    iinimI 

on  ••oA'ci-iinii'iit 

CriiiHfi-K. 


Feodor  t'ttrt'. 
Bron<lway  TlH>alcr. 

Naval  Marine  India  Rubber 
Covered  Wires. 

Naval  Land  India  Rubber 
Covered  Wires. 

PROMINENT  INSTALLATIONS. 


Foeiler     Cable.     BrooliI>ii 
KiliiKOU  Kloetrio    Ijiu'lit  i'o. 


Miiltninrinc  AVoi-U.  KiliNoii  Kh'ctrio 
lii::;lit  1  (>..  I'^nMton.  I*n. 


IVaA'al  Core.  United 

States  M.  K.  "t'liieasro." 


STANDARD 

INDIA  RUBBER 

COVERED  WIRES. 


F«MMt<'i'  4'4>ii<liieloi'. 

"I>i'j  pla   <'s." 

tiii-aiMl  CeiKi'iil    lk4*|>ot. 


Adopted  by  the  Navy  Department,  and  thus  far  employed  on  board  the  United  States  steamships  Trenton,  Chicago,  Boston.  Yorktown,  Pensacola,  Phila- 
delphia, Petrel,  Atlanta,  B.tltimore,  Newatk,  Vermont,  Charleston.  San  Francisco,  Concord,  Bennington  and  monitor  Miantonomah. 

SOLID  AND  STRANDED  CONDUCTORS,  TAPED,  BRAIDED,  FLAME-PROOF. 

The  Habirsbaw  Insulation  fulfills  all  requirements  in  places  demanding  the 
"Best,"  and  in  that  field  finds  no  successful  competitors. 


FACTORY: 


WM.M.  HABIRSHAW,  F.C.S., 


<>»:NI<:RAIi  MANAOKR. 


GLENWOOD,    YONKER8,    N.    Y. 

oaf-T'ioiBis 

315  Madison  Ave.,  Cor,  Forty-Second  St., 
NEW  YORK  CITY. 


Fwiler  Core. 


l-'.'orter  <'nhl«., 
Broiiklyi.   F.iliNnit 
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C.  &  C.  FAN  OUTFITS. 


THE 


OLDEST 

AND 


BEST. 


The  season  of  1891  marks  the  fifth  year 
since  the  introduction  of  the  C.  &  C.  Fan 
Outfits. 


110  Volt  Fan  Outfit.   Front  View. 


110  Volt  Fan  Outfit.    Back  View. 


Thousands  in  Operation  in  Every  State  and  Territory  in  the  Land. 


"With  each  season  some  improve- 
ment either  Electrical  or  Mechanical 
has  been  made,  until  the  Machiae 
as  placed  this  year  on  the  market, 
is  absolutely  without  defect. 


Wound  for  any  direct  current 
Circuit. 


Finished  in  dipped  brass,  pol- 
ished or  nickeled. 


300  Volt  Fail   Ouini. 


For  Electric  Railway  and   Power  Circuits  we  are  this  year  ready  to  supply  a  Fan 
Outfit  designed  especially  for  hi^h  Potential  Circuits. 


^^,>. 

^mM 


OFFICES: 

BOSTON,  63  Oliver  Street. 
CHICAGO,  Phenix  Building. 
DENVER,  1316  Eighteenth  Street. 
CINCINNATI,  OiQcinnati  Electric  Light 

Company. 
ST.  LOUIS,  411  N.  nth  Street. 
SAN  FRANCISCO,  35  Market  Street. 
WASHINGTON,  609  Twelfth  Street. 


I- 1    II.    I*.   Miitor   I'ur  uperatinK  Ct'illiiK  FaiiH 


CuiiMlaiit  Current  Fun  Oulllt. 


C.  &  C.  ELECTRIC  MOTOR  COMPANY, 

^02  a-arzLd    4=0^    arxooi::,-^^^!  o^:.    Street,    O^ETXT  "S'OiE^I^- 
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DETROIT  ELECTRICAL  WORKS 


D£TROIT,MIGH., 

Manufacturers  of  the  Celebrated 

UNIVERSAL  FARADIG  MEDICAL  DATTERY, 

using  dry  Burnley  cell,  thereby  dispensing  with  the  inconvenience 
and  annoyance  of  fluids.      Cases   and   all   parts    handsomely   made 


P 


and  flaished. 


ANNUNCIATORS 


for  Hotels,  Residences  and  Bailroad  Cars,  in  various  styles  and 
sizes. 

These  Annunciators  are  very  simple  and  perfect  in  construc- 
tion, have  long  life  without  repairs,  and  are  in  general  use  through- 
out the  country. 

Also  manufacturers  of  Telephone,  Telegraph  and  general  Elec- 
trical Supplies  and  Merchandise,  including  Magnet  and  Annun- 
ciator Wire  in  all  sizes  and  fiuish. 

Bare  Copper  and  Galvanized  Iron  Wire  carried  in  stock. 
Prices  quoted  on  application,  and  subject  to  change  of  market  on 
Copper  Wire. 


AND  STILL  THEY  COME. 


Among  our  late  sales  are 


38  ''WARD"  ARC  LAMPS 

TO  THE  CENTRAL  R.  R.  OF  NEW  JERSEY. 


185  "WARD"  ARC  LAMPS 

TO  THE  H.  B.  CLAFLIN  COMPANY  OF  NEW  YORK. 


SATISFACTION  GUARANTEED. 

la  Corresponding  please  state  Voltage  and  System.     Immediate  Shipment  Guaranteed. 
Increased  orders  from  all  Central  Stations  using  the  lamp. 

THE  ELECTRIC  CONSTRUCTION  ANO  SUPPLY  CO. 


Established  1881. 


18  Cortlandt  Street,  NEW  YORK  CITY. 
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Our  St.  Louis  Branch: 

Soutiiern  Electrical  Supply  Co., 


^^N/^ 


TEADE       MARK. 


.823  Locust  St., 

ST.  LOUIS,  MO. 


NICKEL-PLATED 


WITH  OR  WITHOUT  INDICATORS. 


Our  Kansas  City  Branch: 

Gate  City  Electric  Company, 


nLON/;: 


THADE       MARKi 

572  Delaware  St., 

KANSAS  CITY,  MO. 


WE    HAVE    A 


of  these  SPEAKING  TUBE  WHISTLES  on  hand,  which  we  will  dispose  of  at  the  following  prices: 


I  dozen  lots, 
5       " 


10 

25 

50 

100 


S2.00. 
1.75. 
1. 50. 
I.40. 
1.35. 
1. 30. 


The  ELECTRIGIAN'S  TORCH 

Is  safe,  durable,  easily  rejiaired,  has  a  reversible  burner 
that  can  be  used  in  any  position  and  ivill  not  blow  out  in  a 
gale  of  wind.  Canbe  used  as  a  Blow-pipe  Torch  or  a  Fan- 
tail  Heater  and  can  be  instantly  clianged  from  an  intense 
heat  to  a  feeble  flame,  or  fj^e  reverse. 


No.  1.   Helper  Forge. 


The  No.  1  HELPER  FORGE 

Can  also  he  used  in  the  highest  wind.  One  gallon  of  T/i' 
deodorized  gasoline  will  run  it  all  day.  It  is  made  to  stand 
hard  work. 


These 


CARBON  HOLDERS 


f  rppor  Carlton  Holder. 


Are  designed  especially  for  Thomson- Houston  and  Brush 
lamps,  and  are  sold  at  very  loiv  prices.  We  also  fiave  a  lot 
of  Thomson-Hotiston  lower  carbon  holder  rings. 


liOwcr  Carbon  Holder. 


We  are  nof  exclQslTe  Western  Agents  for 


Commercial  Fire-Proof  Lamp  Cord,     Packard  Incandescent  lamps, 
Bryant  Sockets  (an  porceiam  and  Brass),  Qkonlte  Wire,  Improved  Candee  Wire. 


Our  Omaha  Branch: 

Western  Electrical  Supply  Co., 


vLON/^ 


TRADE        MARK. 

418  8.  16th  St., 

OMAHA,  NEB. 


CENTRAL  ELECTRIC 

COMPANY, 

1  1 6  &  118  Franklin  Street, 

CHICAGO. 


Connected  by  Private  Wire  with  Postal  Telegraph-Cable 
Connpany's  Systenn. 


Our  Denver  Branch: 

Electric  Power  Transmission  Co., 


nLON/;. 


TBAOE       MARKi 

1722  Lawrence  St., 

DENVER,  COLO. 
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Edison  General  Electric  Co. 

Edison  Building,  Broad  St.,  New  Xwl  City. 


NEW  ELECTRIC  MOTORS 


HIGHEST  EFFICIENCY. 


Independent  Golls.    No  Sparking.    Antomatically  Adjusted  Brushes.    Slow  Speed. 

fflechanically  Perfect.   Minimum  of  Attention  and  Repair. 

Improved  Lubrication.  In  sizes  from  1-16  H.  P.  to  1-2  H.  P. 

Send  for  descriptive  circular  to  the  nearest  District  Office. 


Canadian  District,  Rdixon  Itldg.,  Toronto,  Can,  Pacific  Coant  Dint.,  Edison  Bldg.,  1  IS  Bnsli  St.,  San  Francisco,  Ca). 

Central  District,  173  and  17S  AdaniM  St.,  Cliicaeo,  III.  Pacific  NortliwcHt  nistrict,  FIcischner  Itlds-,  Portland,  Ore. 

KaMtern  I>iHtrict,  Kdison  Itnildine,  Broad  St.,    New  York,  Kocky  nioantain  BiHtrict,  UlaMonlc  Bnilding,  Bonver,  Colo. 

New  Kngland  Bistrict,  26  Wtia  Street,  Boston,  Slass.  Sonthern  Bistrict,  10  Bccntar  Street,  Atlanta,  Oa. 
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ALEXANDER,  BARNEY  &  CH APIN 


TELEPHONE  BUILDING,  20  Cortlandt  St.,  NEW  YORK. 


VOLTMETERS. 


'.  A.B.C.l 


AMMETERS. 


ELECTRICAL  SUPPLIES. 


ARC  AND 

INCANDESCENT 

LAMPS. 


THE  SCHUYLER 


-SirSTElVE    OF- 


ARC  LIGHTING 


CONTAINS  THE  FOLLOWING  IMPORTANT  FEATURES: 


Instantaneous  and  Automatic  Regulation. 

Self-Lubricating  Boxes. 

Ventilated  Armature,  proof  against  a  burn-out. 

A  Pure  White  Steady  Light. 

MSCHUYLER  ELECTRIC  CO., 

MIDDLETOWN,  CONN. 


IN  THE  JSEW  EDITION  OF  THE 

Dynamo-Tenders'  Hand-Book. 

NOW  READY.     PRICE  $1.    SEND  FOR  IT. 

ELECTRICIAN  PUBLISHING  COMPANY, 

CHICAGO. 

ELECTRIC 
RAILWAY 

For  All  Systems.     S  U  P  P  L 1 1 S 


SEND  FOR  CATALOGUE. 


ELECTRIC    MERCHANDISE    CO., 

H  ADAJIS  STREET,  CHICAGO. 

"W.  R.  MASON,  General  Manager. 


THE  ELEKTRON  MFG.  CO, 

79  and  81   Washington  Street,  Brooklyn,  N.  Y. 


-MANUFACTUUEKS  OF- 


Perret  Electric  MotorsiDinamos 


LAMINATED  FIELD  MAGNETS, 
LOTXr  SPEED, 


HIGH  EFFICIENCY, 


FULL  POWER. 


Motors  of  any  size  for  any  purpose.  Factories  equipped  throufihout  with  Electric  Powen 

Isolated  Plants  for  Incandescent   Electric  Lighting, 


Puitt  90  a.  p.  Mslsr,  SpMIt  too,  WelRht  1,SW  Ibl, 


SElIjLI3Sra-    J^3-B3SrTS: — ■ 

CHICAGO.  ILL.,  The  Electrical  Enjinooning  Co.,  320  Dearborn  St.  WASHINGTON,  D.  C,  J.  U.  Burkolt  &  Co.,  1409  N.  Y.  Avo. 

PHIUDELPHIA,  PA.,  Pennsylvania  IVIacliino  Co.,   29  N.  7th  St.  ST.  PAUL,  MINN.,  F.  J.  Ronz,  95  E.  Fourth  St. 

NEW  ORLEANS,  LA.,  George  Baqulo,  140  Gravler  St. 
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THE  BUTLER  HARD  RUBBER  CO., 


3S  nvXoroer  Street,   IXTo'w 

-  POSSESS  SUPKRIOR  ADVAKITAGES  IN  TflE  aiANUFACTUBK  OF 


EspeciaUy  in  articles  adapted  to  electrical  industries,  having  obtained  the  solerigJit  to  manufacture  ECARD 
Ht/BBEK  under  t?ie  valuable  Patents  granted  to  WILLIAM  KIEL. 

All  operations  of  sawing,  cutting ,  turning  and  polishing  our  new  standards  of 

O  LI  P  P  T  D  ^\  n  A  N  ^%  nn  U  IR  I  N  ^\  *^^^  ^®  performed  with  a  large  reduction  in  the  ■wear  and  tear  of  tools,  and  considerable  saving  of  labor. 
**  ■  ■  ^  ^  ■  f  '*  ^^  *^  ^*  ■"  "^  ■  **  **  ■  ■"  ^^  Our  new  standards  are  of  a  richer  black  throughout,  not  subject  to  change  in  color,  are  tougher  and 
more  flexible,  do  not  become  brittle  with  age,  and  have  been  tested  and  approved  by  the  leading  electrical  companies  of  the  United  States.  In  addition  to  these  ad- 
vantages, we  also  offer  advantages  in  prices. 

KIEL'S  PATENT  HARD  RUBBER  CELLS  FOR  STORAGE  AND  PRIMARY  BATTERIES 

i^tUl  remain  the  most  satisfactory   and    cheapest  in   the  market,  iineq.naled.    for    strength,  durability,  insulation  ano    resistance    to   acids. 

HARD  ROBBER  GOODS  OF  EVERT  DESCRIPTION  MANUFACTURED. 

Correspondence  solicited  from  all  manufacturers  and  dealers  In  electrical  machinery  and  supplies. 

FOB  tSAXB  Vrs  THK  CBIHTBAIiEI.ECTICIC  CO.,  CHICAGO. 

To  Electric  Railway  Companies: 

We  shall  he  pleased  to  make  you  quotations  on  Washburn  & 
Moen's  hard  drawn  copper  trolley  wire,  and  our  own  make  of 
Weatherproof  insulation  feeder  wires.  Our  Weatherproof  wire 
is  superior  to  any  other  wire  of  like  character  in  the  market. 


WESTERN  ELECTRIC  COIHIPANY. 


CHICAGO. 
NEW  YORK. 


C''^^""'l        iiigpii         mmmm 


.^^ W  imir  '     '0  L 


CABLES  OF  ALL  KINDS 

UNDERGROUND  CONDUCTORS. 

LEAD  COVERED  TELEPHONE  CABLES. 

WEATHERPROOF  AND  UNDERWRITERS'  LINE  WIRE. 

COPPER  AND  BRONZE  TROLLEY  WIRE. 

MAGNET  WIRE. 


-MANUFACTURED  BY- 


JOHN  A.  ROEBLING'S  SONS  CO., 

"Warehonse,  171  and  173  Lake  St.,  Chicago,  111. 
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THE  NATIONAL  TRANSFORMER  SYSTEM 

oaF*  xsa'CA.]N'x>x:sosii!i3'a?  XjXC3-£ca?xxia-Gt. 


CONVERTER  EFFICIENCIES. 
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Transformer  on  Pole  Showing  National  Safety  Fuse  Box. 


COMPLETE 

CENTRAL  STATION  EQUIPMENTS 

FOU 

LIGHT    OR    POWER 

ItlHTKlItrTION. 


OUR  APPARATUS  IS  OF  THE 

HIGHEST    EFFICIENCY, 

MECHANICALLY  AND  ELECTRICALLY. 

^VE  OCARANTKI:;  ITS  OPKBATIOS  ASD 

PROTECT  OUR  CUSTOMERS. 


COMPLETE 

DIRECT   CURRENT  SYSTEM 

FOK 

ISOXJ.A.TB3D 

LiG-KTiisra-. 


NATIONAL  ELECTRIC  MFC.  CO.,       Eau  Claire,  Wis. 


A-GE-ISTTS: 
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New  Thomson-Houston  High  Speed  Ele- 
vator Equipment. 

The  cut  presented  herewith  illustrates  a  new 
electric  elevator  mechanism  which  is  now  being 
introduced  by  the  Thomson-Houston  company. 
This  equipment  which,  it  is  stated,  is  the  first  of 


be  placed  just  as  well  in  the  top  story  of  the 
building  as  in  the  basement.  Current  is  fur- 
nished from  the  system  of  the  Kansas  City  Edi- 
son company. 

"  The  outfit  consists  of  a  Thomson-Houston 
ten-horse   power  220  volt  motor,  connected  by 


pulley  over  which  passes  the  starting  cable. 
Directly  behind  this  pulley  and  concentric  with 
it,  is  a  circular  case  which  contains  a  series  of 
contacts.  By  means  of  the  pulley  and  another 
series  of  contacts  on  its  inner  side,  the  necessary 
electrical  connections   for  controlling  the  ma- 


lts kind  to  be  installed  west  of  New  York  city, 
is  in  service  in  Kansas  City,  in  W.  B.  Grimes' 
office  building,  807  Main  street,  The  plant  is 
worked  in  connection  with  a  passenger  elevator, 
which  operates  at  a  maximum  speed  of  300  feet 
per  minute  and  carries  a  load  of  1,500  pounds. 
As  shown  in  the  cut,  the  machinery  is  all  lo- 
cated in  the  cellar,  although  the  e<iuipment  may 


means  of  worm  gearing  with  a  cable  drum. 
The  armature  .shaft  is  extended,  as  shown,  and 
carries  a  worm  which  connects  with  a  gear  on 
the  drum  shaft.  The  worm  runs  in  oil  at  a 
maximum  speed  of  900  revolutions  per  minute. 
Midway  between  the  gearing  and  the  motor 
there  is  what  is  called  a  "solenoid  brake."  On 
the  extreme  end  of  the  drum   shaft  there   is   a 


chine,  are  made  by  the  elevator  boy's  manipula- 
tion of  the  starting  cable.  For  instance,  when 
this  pulley  is  in  the  position  shown,  the  elevator 
is  at  rest  at  the  bottom  of  the  shaft.  Suppos- 
ing that  it  is  desired  to  have  the  car  as- 
cend, the  elevator  cable  is  pulled  in  the  usual 
manner.  This  revolves  the  pulley  to  the 
left.      The     first    slight     movement    acts    to 
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throw  the  current  into  the  solenoid  of  the  elec- 
tro-magnetic brake.  These  magnets  being  en- 
ergized, attract  the  weight  shown  justbeneath 
them,  and  the  weight,  acting  through  the  tog- 
gle joint,  throws  the  brake  shoes  out  of  contact 
with  the  brake  pulley  on  the  armature  shaft. 
As  the  movement  of  the  controlling  pulley  con- 
tmues  it  acts  to  throw  current  into  the  arma- 
ture through  a  full  resistance  which  is  in  a  box 
and  is  shown  in  the  illustration  on  the  wall 
next  to  the  meter.  The  fields  of  the  motor,  it 
may  be  mentioned,  are  always  kept  energized. 
The  further  movement  of   the   controlling   de- 


FIG.  3.     SUBMARINE  CABLE  FACTORY  AT  CALAIS,    FRANCE. 

vice  serves  to  cut  resistance  out  of  the  armature 
circuit  until  the  motor  attains  its  full  speed. 
The  resistance  coils  used  with  these  elevators 
are  calculated  to  carry  current  continuously,  so 
the  elevator  may  be  operated  at  any  desired 
speed  without  danger  of  overheating.  The  re- 
sistances are  of  German  silver. 

In  connection  with  this  rigging  there  is  em- 
ployed a  simple  safety  device  which  is  shown 
at  the  extreme  end  of  the  drum  shaft.  Should 
the  elevator  run  away  and  ascend  to  the  top  of 
the  shaft,  this  mechanism  acts  to  prevent  any 
damage  by  bringing  the  elevator  to  a  .stop.  It 
operates  in  the  following  manner:  The  device 
is  nothing  more  than  a  nut  on  the  end  of  the 
drum  shaft  which  is  threaded  as  shown.  When 
the  drum  has  made  a  sufficient  number  of  revo- 
lutions to  bring  the  car  to  the  top  of  the  eleva- 
tor shaft,  the  drum  spindle  will  have  traveled 
through  the  nut  until  the  fixed  collar  on  its  end 
has   been  jammtd  against  the    controlling  disk 


Underneath  the  drum,  and  consequently  out 
of  sight  in  the  illustration,  there  is  another 
safety  device  which  might  be  described  as  an 
electric  slack  cable  safety  switch.  This  rigging 
is  an  invention  of  George  H.  Reynolds,  gen- 
eral manager  of  the  American  Electric  Eleva- 
tor company.  New  York.  This  switch,  as  its 
name  indicates,  is  provided  as  a  means  of  shut- 
ting off  the  current  from  the  motor  should  the 
cable  slacken  enough  to  jump  from  the  grooves 
in  the  drum. 

The  strictly  mechanical  portion  of  this  elec- 
tric elevator  equipment  was  designed  under 
the  supervision  of  the  experts  of  the  American 
Electric  Elevator  company.  The  Kansas  City 
plant  was  fitted  up  under  the  personal  supervis- 
ion of  Francis  L.  Stevenson  of  the  engineering 
department  of  the  Thomson-Houston  Electric 
company,  Chicago,  III. 

A  similar  outfit,  it  maybe  mentioned,  is  be- 
ing installed  by  Geo.  P.  Nichols,  in  connection 
with  a  passenger  elevator  at  Steger's  piano 
salesrooms,  Wabash  avenue,  Chicago. 


Submarine    Cable    Factory  at  Calais, 
France. 

The  accompanying  illustrations,  reproduced 
from  L Electricien  represent  a  new  and  large 
submarine  cable  factory  located  at  Calais, 
France.  Until  this  plant  was  started  the  French 
government  and  private  corporations  had  been 
mainly  dependent  on  English  manufacturers  for 
their  cables,  and  through  statistics  furnished 
by  the  Bureau  Internationale  de  Telegraphie,  it 
was  shown  that  until  the  year  1889  the  quantity 
of  cables  furnished  by  the  English  amounted  to 
more  than  100,000  nautical  miles,  representing 
a  value  of  over  $200,000,000. 

The  increasing  importance  of  cable  manu- 
facturing has  induced  French  capital  to  take 
the  necessary  steps  to  secure  a  proportional 
share  of  this  industry  for  that  country,  and  the 
present  plant  at  Calais  bids  fair  to  become  one 
of  the  largest  and  most  perfect  manufactories 
of  the  kind  in  Europe.  The  ground  covered 
by  this  plant  amounts  to  180,000  square  feet, 
and  is  conveniently  located  between  the  North- 
ern railroad  track  on  one  side  and  a  branch  of 
the  harbor  of  Calais,   called  the  Carnot  basin, 


FIG.  2.      SUBMARENE   CAHI.E    I- 

and  pulled  it  around.  The  motion  of  the  disk 
is,  of  course,  such  that  all  electrical  connections 
are  broken  and  the  brake  weight  left  free  to 
act  the  moment  the  current  is  cut  off  from  all 
parts  of  the  ap|)aratiis  except  the  field  magnets. 
It  may  be  stated  here  that  it  has  been  found 
advi.sable,  from  experience,  to  have  the  con- 
nections in  the  machine  such  that  the  motor 
fields  will  be  kept  continually  energized. 
Where,  however,  the  .service  is  intermittent  or 
the  consumer  is  economically  inclined,  by  a 
slight  alteration  in  the  wiring,  the  fields  can  be 
thrown  in  at  the  same  time  tlie  brake  operates; 
that  i.s,  the  fields  may  be  thrown  in  only  when  it 
is  desired  to  use  the  elevator. 


ACTORV  AT  CALAIS,  FRANCE. 

on   the  other,  giving  an   easy  and  very  impor- 
tant access,  both  to  railroad  and  steamboat. 

The  copper  wires  and  stranded  cores  for  the 
cables  made  at  Calais  are  furnished  by  the  cop- 
per mills  at  Bezons,  and  are  delivered  at  the 
factory  on  large  reels  containing  on  an  average 
three  miles  of  wire.  The  reels  are  brought  to  a 
large  store-room.  Fig.  i,  where  they  are  placed 
in  cisterns  filled  with  water.  I'Jach  of  these 
basins  can  receive  12  reels,  and  the  total  stor- 
ing capacity  of  the  place  is  800  miles  of  bare 
wire,  equal  to  one  month's  output.  I''ig.  2  rep- 
resents the  huge  machine  hall,  which  has  a  lloor 
space  of  45,000  square  feet,  giving  place  for 
eight   insulating   machines.      These   machines 


coat  the  cables  with  the  different  layers  of  in- 
sulation, consisting  of  jute,  rubber  and  differ- 
ent bases  of  bituminous  ard  silicate  composi- 
tion, and  they  also  wind  the  outside  armor  of 
galvanized  iron  wire. 

The  finished  cable,  after  leaving  the  insulat- 
ing room,  is  next  sunk  into  large  tanks  formed 
of  cement  and  beton,  Fig.  3.  1  hese  are  twelve 
in  number,  each  havirg  a  diameter  of  30  feet 
and  capable  of  containing  250  miles  of  cable. 
To  facilitate  shipments  an  underground  psss- 
age  leads  direct  from  the  shipping  room  to  the 
company's  docks  in  the  harbor.     The  capacity 
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of  the  plant  is  25  miles  of  cable  per  day,  and 
it  gives  employment  to  300  men,  divided  into  a 
day  and  night  gang,  besides  50  women  hands 
employed  during  the  day  in  the  spooling 
room.  An  elaborate  testing  room  is  connected 
with  the  plant.  The  insulating  machines  are 
furnished  with  an  ingenious  contrivance  by 
which  any  fault  in  a  layer  of  insulation  pre- 
viously put  on  is  reported  electrically  to  the 
test  room  during  the  progress  of  manufacturing. 
This  device  also  automatically  stops  the  ma- 
chine the  moment  the  fault  is  detected. 

An  abstract  from  the  statistics  of  the  Inter- 
national Bureau  of  Telegraphy,  showing  the 
general  distribution  of  submarine  cables 
throughout  the  world,  is  of  interest  in  this 
connection.  According  to  this  statement  the 
number  of  cables  in  the  world  is  1,035.  The 
total  length  of  these  is  120,069  nautical  miles, 
of  which  798  cables,  with  a  mileage  of  12,523, 
belong  to  the  different  governments,  while  247 
cables,  or  107,546  miles,  are  the  property  of 
private  companies.  The  distribution  between  the 
different  nations  is  as  follows: 


The  management  of  the  247  cables  belong- 
ing to  private  concerns  is  in  the  hands  of  26 
companies,  of  which  5  are  in  America,  2  in 
France,  17  in  England  and  i  in  Denmark. 


Electricity  Substituted  for  the  Cable. 

The  greater  part  of  the  cable  line  of  the 
Spokane  Cable  Railway  company  is  now  being 
changed  into  an  electric  line.  The  part  being 
changed  is  on  the  north  side  of  the  Spokane 
river,  and  when  completed  it  will  form  part  of 
the  system  now  being  constructed  throughout 
the  city  by  the  Spokane  Street  Railway  com- 
pany. This  system  is  electric  throughout,  and 
when  finished  it  will  be  one  of  the  most  exten- 
sive and  best  equipped  in  the  West.  The  com- 
pany owns  franchises  covering  all  the  principal 
streets  in  the  city  and  also  all  the  approaches 
to  the  city.  Current  will  be  supplied  by  two 
Edjson  80  kilowatt  generators,  which  are 
already  set  up;  and  sixteen  cars  will  be  run- 
ning by  the  end  of  J  une.  These  cars  are  manu- 
factured by  the  J.  ('..  Brill  company,  Philadel- 
phia. They  are  ecpiipped  with  two  fifteen 
horse  power  motors  each.  All  the  electric  lines 
of  the  company,  radiating  in  various  directions, 
intersect  in  the  center  of  the  city  at  the  corner 
of  Riverside  avenue  and  Howard  street.  The 
cars  are  painted  ivory  white  with  gold  trim- 
iTiings.  H.  Bolster  is  president  and  W.  S.  Nor- 
man manager  of  the  Spokane  .street  and  cable 
railway  companies. 
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Electrical  Elgin. 

From  an  electrical  standpoint,  Elgin,  III. 
might  be  considered  a  large  place.  An  observ- 
ing traveler  entering  the  city  after  dark  could 
not  but  feel  that  the  people  were  existing  in 
what  might  be  termed  an  atmosphere  of  elec- 
tricity.    On  every  side  there  are   evidences  of 


the  lighting  of  only  the  buildings  of  the  one 
company,  this  single  installation  eclipses  many 
an  outfit  which  is  considered  as  bemg  rightly 
entitled  to  the  name  of  "central  station." 

Besides  the  Watch  factory  plant  there  is  the 
city  system  and  also  the  power  station  of  the 
Elgin  City  Railway  company. 


ELECTRICAL    ELGIN  — STREET   RAILWAY    POWKK 


prosperity,  but  one's  impressions  of  the  progres- 
sive spirit  of  the  citizens  are  heightened  after  a 
personal  inspection  of  things  electrical,  ()n 
every  side  are  to  be  seen  the  electric  lights;  arc 
lamps  on  arc  circuits  and  arc  lamps  on  in- 
candes  ent  circuits,  in  the  stores,  in  the  streets, 
and  on  towers.  Then  again,  as  one  is  whirled 
along  in  the  electric  cars  over  the  hills  and 
through  the  residence  district,  the  three  while 
thread- like  wires  which  extend  from  the  poles  in 
the  streets  through  the  trees  to  the  half-hidden 
houses,  remind  one  again  that  in  Elgin  as  in 
many  other  of   the   smaller  western   cities,  the 


ELECTRICAL    ELGIN — POWER   TIOUSE. 

more  modern  ideas  of  convenience  and  comfort 
have  their  hold,  and  are  fully  appreciated  by  the 
people. 

The  placing  of  the  large  Edison  plant  in  the 
Watch  factory  gave  to  Elgin  the  distinction  of 
having  within  its  limits  an  isolated  station  sec- 
ond only  in  size  to  the  largest  in  Chicago,  and 
consequently  in  the  west.  Three  standard 
Westinghouse  automatic  engines,  developing 
200  horse  power,  and  one  of  75  horse  power, 
driving  directly  two  No.  20  and  two  No,  8  Edi- 
son machines,  constitute  the  plant.  Furnishing 
as  it  does  current  for  a  system  with  a  capacity 
of  1, 000  16  candle  power  lamps,  and  applied  to 


The  city  plant  is  located  in  a  small  square 
white  buiMing  on  the  western  bank  of  the  Fox 
river,  which  runs  through  Elgin.  Three  dyna- 
mos, two  Van  Depoeleandone  Western  Electric 
driven  from  a  main  shaft  by  a  ijo-horse  power 
Buckeye  engine,  supply  current  to  73  arc  lamps, 


station  of  the  power  company.  The  change 
was  made  without  shutting  off  the  lights. 

The  station  which  was  designed,  and  was  con- 
structed in  ninety  days,  by  C.  Wuestenfeld,  who 
is  the  company's  present  manager,  covers  a 
ground  space  of  about  i25,xi25  feet.  As  will 
be  seen  from  the  cuts  of  its  exterior  and  interior, 
the  station  is  built  according  to  the  most  mod- 
ern engineering  practice.  Centrally  located  on 
the  eastern  bank  of  the  Fo.x  river,  with  the 
tracks  of  the  Northwestern  railway  close  at 
hand,  the  position  of  the  plant  is  such  as  would 
warrant  the  most  economical  production  and 
distribution  of  current. 

The  steam  plant  proper  consists  of  six  100 
horse  power  tubular  boilers  built  by  John  Mohr 
&  Son.  These  supply  steam  at  95  pounds'  pres- 
sure, and  are  equipped  with  the  Sheffield  grates. 
A  mixture  of  Illinois  lump  coal  and  screenings 
is  burnt.  It  may  be  mentioned  here  that  the 
station  stack  is  124  feet  high,  and  has  a  diame- 
ter of  six  feet.  Water  for  the  boilers  is  drawn 
from  the  Fox  river,  and  three  of  Berryman's 
feed  water  heaters  are  in  use. 

The  engines  driving  the  four  50,000-watt  Edi- 
son compound  wound  railway  generators,  are 
two  150  horse  power  Ball  of  the  compound 
non-condensing  type.  These  generators  are 
run  at  a  pressure  of  520  volts  in  the  station. 

The  plant  for  the  incandescent  lighting  sys- 
tem is  arranged  as  follows:  One  135  horse 
power  high  pressure  Ide  engine  drives  two  50,- 
000-watt  dynamos;  one  135  horse-power  Arm- 
ington  &  Sims  high  pressure  engine  drives  an- 
other set  of  two  50,000-watt  Edison  machines; 
and  a  small  Armington  &  Sims  So  horse  power 
engine  furnishes  power  for  two  25,000-watt  ma- 
chines. 

.  The  lighting  machines  are  all  plain  shunt 
wound  and  feed  a  three-wire  system,  but  the 
railway  generators  are  compounded. 

The  arc  lighting  equipment,  placed  off  in  a 
corner  and  not  shown  in  the  views,  consists  of 
one  45-light  Van  Depoele  arc  machine  and  a 
50  horse  power  Armington  &  Sims  engine. 

The  Elgin  Street  Railway  company  operates 
eleven  miles  of  road.  The  steepest  grade  is 
one  of  7  per  cent.  There  are  in  service  t2  cars, 
each  equipped  with  two  15  horse  power  Edison 
motors,  and  six  trailers.  The  cars  are  run  at 
a  speed  of  ten  to  twelve  miles  per  hour. 

In  the  incandescent  lighting  system  six  feed- 
ers  and    about   ten   miles  of  mains,  all  strung 
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the  larger  number  of  which  are  hung  from  the 
towers. 

Last,  but  by  far  the  most  interesting  of  Elgin's 
plants,  is  that  controlled  by  the  street  railway 
company.  When  the  present  management  de- 
cided to  adopt  the  electric  system  for  the  cars, 
it  was  thought  best  to  consolidate  the  two  plants 
and  remove   all  the  lighting   apparatus  to  the 


overhead,  are  employed.  This  station  supplies 
about  5,000  lamps  distributed  over  an  area  with 
a  radius  of  about  1J4  miles.  In  addition  to  the 
5,000  incandescent  lamps,  52  Universal  and  ten 
Mosher  arc  lamps  are  attached  on  the  constant 
potential  circuits.  Thirty  stationary  motors  of 
various  types,  chiefiy  C.  &  C.  and  Edison,  in' 
si?es  varying  from  ^  to   ip  horse-power,  make 
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up   a   power  circuit   requiring  about   56  horse 
power. 

The  arc  circuit,    about  three  miles  in  length, 
supplies  42  Van  Depoele  lamps. 


Electric  Freight  Car. 

The  accompanying  illustration  shows  a  freight 
car  operated  by  electricity  and  intended  for  use 
in  mills  and  large  manufacturing  establishments 
of  all  kinds.  There  are  but  few  large  mills 
that  have  not  sufficient  surplus  power  to  operate 
an  electric  generator,  the  current  from  which, 
by  the  aid  of  electric  motors,  can  be  made  to  do 
certain  classes  of  work  much  more  satisfactorily 
and  economically  than  can  be  accomplished  in 
any  other  way. 

The  subject  of  the  cut  is  one  of  the  largest 
freight  locomotives  that  has  been  constructed 
to  be  operated  by  means  of  electricity.  It  was 
built  by  the  Thomson-Houston  Motor  company 
of  Boston,  and  is  now  in  use  at  the  cotton  mills 
of  the  Lonsdale  company  at  Lonsdale,  R.  L 
As  can  be  seen  from  the  illustration,  the  locomo- 
tive consists  of  a  platform  car  and  truck 
equipped  with  a  thirty  horse  power  Thomson- 
Houston  motor.  It  is  provided  with  a  trolley 
stand  and  trolley  at  one  end,  and  at  each  end 
with  a  controller  stand  by  means  of  which  the 
speed  of  the  locomotive  can  be  governed  and 
its  direction  changed  when  necessary.  The 
locomotive  is  capable  of  hauling  a  load  of  60,- 
000  pounds  at  the  rate  of  five  miles  an  hour. 
In  addition  to  its  use  for  haulage  purposes,  the 


overhead  trolley  system  has  been  used-,  the  wire 
being  suspended  over  the  center  of  the  track  by 
means   of  brackets   fastened   to  the  buildings, 


FIG.    2.      ELECTRIC   CIGAR   LIGHTER. 

where  possible,  and  to  poles.  The  conductor 
in  between  si.xteen  and  eighteen  feet  from  the 
ground.     The  necessary  current  for  the   opera- 


ELECTRIC   FREIGHT   CAR, 


locomotive  platform,  which  measures  eight  by 
eighteen  feet,  may  be  loaded  with  material  which 
it  is  desired  to  transport  from  place  to  place. 


ELECTRIC   CIGAR    LIGII'iKR. 


The  total  length  of  track  over  which  the  loco- 
motive is  used  is  2,700  feet,  on  which  the  single 


tion  of  this  tramway  is  obtained  from  a  500  volt 
Thomson  Houston  dynamo  of  30,000  watts 
capacity,  which  is  driven  from  one  of  the  water 
wheels  which  furnish  power  for  the  mill 
machinery. 

Another  Electric  Cigar  Lighter. 

The  distinguishing  feature  of  the  electrical 
cigar  lighter  shown  in  the  cut,  is  a  non-conduct- 
ing movable  handle,  provided  with  a  circuit 
closer  so  arranged  that  when  the  handle  is  in- 
verted the  circuit  is  momentarily  completed  and 
a  portion  of  the  external  loop  of  the  circuit 
wires  rendered  incandescent,  so  that  it  may  be 
utilized  for  cigar  lighting. 

The  preferred  contact  maker  is  mercury, 
which  is  confined  in  a  chamber  of  the  handle 
and  whenever  the  handle  is  inverted,  it  makes 
the  required  contact. 

The  handle  is  made  of  hardened  rubber.  It 
will  be  noted  that  one  of  the  circuit  wires  is 
continuous  from  the  battery  down  to  its  termi- 
nation below  the  handle.  Another  parallel 
wire  is  divided  within  the  handle,  its  ends  being, 
however,  juxtaposed  within  the  chamber  that 
contains  the  movable  contact  maker.  This 
divided  wire  extends  down  several  inches  from 
the  handle  and  forms  a  loop,  the  uninsulated 
ends  being  connected  by  a  thin  platinum  wire, 
which  constitutes  an  incandescent  bridge  when 
the  circuit  is  complete.     An  absorbent  of  alco- 


hol, of  a  non-combustible  nature,  such  as  spun 
glass  or  asbestos,  is  applied  to  and  covers  the 
terminals  of  the  wires  and  the  bridge.  The 
chamber  of  the  handle  has  a  peculiar  form,  it 
being  practically  a  circuitous  passage  with  a 
mercury  pocket  at  each  upper  and  lower  end. 
Each  pocket  is  formed  in  part  by  a  pro- 
jection or  abutment  which  serves  as  a  deflector 
for  guiding  the  mercury  into  the  right  channel 
when  the  handle  is  inverted  from  its  normal 
position.  When  the  device  is  turned  over,  the 
mercury  leaves  the  pocket  and  flows  over  and 
around  the  bared  ends  of  the  circuit  wire,  as 
shown  by  dotted  lines,  on  its  way  to  the  oppo- 
site pocket,  and  thus  momentarily  completes 
the  metallic  circuit,  so  that  the  bridge  wire 
immediately  becomes  incandescent.  This  action 
it  is  claimed,  ignites  the  alcohol  held  in  the 
absorber. 

To  I  he  right  in  Fig.  2  is  shown  a  mechanical 
substitute  for  the  mercury  body.  A  metallic 
piece  is  pivoted  on  one  of  the  bared  ends  of  the 
divided  wire  within  the  enlarged  chamber  of 
the  handle.  This  piece  is  so  arranged  that  in 
swinging  from  side  to  side  when  the  handle  is 
inverted,  its  free  end  completes  the  circuit. 

H.  G.  Brown,  Washington,  D.  C,  is  the  in- 
ventor of  this  device. 


Important  Patent  Suit. 

A  patent  suit,  which,  if  decided  for  the  plaintiff,  will  ap- 
parently invalidate  the  patents  of  every  company  supplying 
electric  motors  for  operation  on  car  a.xles,  has  been  begun 
in  St.  Louis  by  the  Adams  Electric  company.  The  nom- 
inal defendant  is  the  Lindell  Railway  company,  but  as  this 
company  uses  the  Sprague  system  the  Edison  General 
Electric  company  will  really  bear  the  brunt  of  the  defense. 
The  suit  is  brought  on  the  ground  that  the  plaintiff  s  pat- 
ents have  been  infringed,  in  that  a  patent  was  issued  to 
Dr.  Wellington  Adams  for  the  first  and  only  practicable 
device  for  attaching  electric  motors  to  car  axles.  This  is 
a  sweeping  claim  and,  if  substantiated,  will  prove  a  very 
serious  matter  to  the  companies  supplying  electric  motors 
for  railway  equipment.  The  Sprague  system  is  singled 
out  for  the  first  attack  because  its  system,  it  is  claimed, 
was  the  first  to  be  put  in  actual  use,  and  thus  infringe  on 
Dr.  Adams*  patent. 

The  suit  will  be  tried  before  Judge  Thayer  of  the  U. 
S  District  court  at  St.  Louis,  who  is  regarded  as  a  high 
authority  on  patent  law.  It  is  said  that  there  will  be  an 
exhibition  in  court  of  working  models  of  all  the  electric 
railway  systems  now  in  operation.  The  object  of  this  will 
be  to  show  the  alleged  infringement  made  by  every  system 
now  in  use  upon  the  Adams  patents. 


Signaling  the  Rupture  of  a  Fusible  Strip. 

In  another  column  is  presented  a  de'cription 
of  the  power  plant  of  the  Elgin  City  Railway 
company.  In  this  station  there  is  employed  an 
ingenious  device  for  indicating  the  blowing  of 
the  fusible  strips  in  the  railway  feeders.  The 
arrangement,  which  is  very  simple,  and  is  also 
said  to  be  most  effective  in  its  working,  is  ex- 
plained for  the  benefit  of  those  interested  in  the 
practical  operation  of  electric  roads.  A  glance 
at  the  accompanying  diagram  will  enable  the 
reader  to  understand  the  mechanism  and  its 
operation  with  but  little  explanation. 

A  fine  thread  is  stretched  across,  and  is  in 
contact  with,  the  railway  feeder  fuses.  These 
strips,  it  may  be  stated,  are  all  in  a  row  on  the 
wall  behind  the  station  switch-board.  One  end 
of  the  thread  is  fixed  to  a  pin,  and  the  other  is 
connected  over  a  pulley  to  a  weight  and  an  arm 
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SIGNALING   THE   RUPTURE   OF   A   FUSIliLE  STRIP. 

fastened,  as  shown,  to  the  key  of  an  ordinary 
lamp  socket  in  circuit  with  a  battery  and  bell. 
In  the  position  indicated  the  circuit  is  broken  at 
the  lamp  socket.  When  a  fuse  blows,  the  thread 
parts  and  the  weight  falls,  thus  sending  the 
battery  current  into  the  electric  gong  on  the 
face  of  the  switch-board.  This  rigging  was  de- 
vised by  manager  C.  Wuestenfeld  of  the  Elgin 
City  Railway  company. 
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Value  of  Electricity  in  Agriculture. 

French  scientists  have  devoted  much  atten- 
tion to  the  influence  of  electricity  on  plant  life, 
generally  arriving  at  the  conclusion  that  it  is 
highly  beneficial.  As  early  as  1783  Abbot  Ber- 
tholon  wrote  an  elaborate  treatise  "Concerning 
Electricity  in  Plants."  After  announcing  the 
results  of  his  experiments,  demonstrating  that 
electricity  was  favorable  to  the  development  of 
vegetation,  this  investigator  describes  two  prim- 


where  they  are  exposed  to  the  action  of  atmos- 
pheric electricity.  If  deprived  of  that,  plants 
will  produce  from  50  to  70  per  cent,  less  of  veg- 
etable material  and  fruit  than  plants  in  ordinary 
conditions.  JNI.  Leclerc  arrived  at  the  same  con- 
clusion by  independent  experiments. 

The  experiment  of  M.  Cell  is  illustrated  in 
Fig.  2.  He  took  two  bell  glasses  of  the  same 
size,  and  under  each  of  them  placed  a  flower 
pot,  A  A'.     These  pots  were  filled  with  earth  of 
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itive  methods  of  supplying  current  to  growing 
plants.  These  devices  he  styled  "electrovege- 
tometers,"  and  one  of  them  is  shown  in  Fig.  i. 
This  consisted  of  a  cart,  whose  bottom  was  in- 
sulated. A  man  standing  on  the  bottom  of  this 
cart,  which  was  drawn  over  the  field  by  a  horse, 
held  in  his  hand  a  watering  pot.  By  means  of 
a  conducting  wire  wound  around  a  bobbin,  fixed 
to  the  bottom  of  the  cart,  the  man  was  capable 
of  putting  himself  in  communication  with  the 
poles  of  an  electrical  machine,  and  was  thus 
able  to  furnish  electricity  to  the  plants  that  he 
was  watering.     It  does  not  appear  that  this  sim- 


the  same  nature,  and  in  each  of  them  he  sowed 
three  kernels  of  Indian  corn  of  the  same  weight, 
which  he  watered  with  the  same  quantity  of 
liquid.  The  air  was  constantly  renewed  under 
the  two  bell  glasses  by  aspirators,  F  J^'.  One 
of  the  glasses  was  arranged  as  follows:  An 
aperture  at  the  top  gave  passage  to  a  wire  that 
ended  within  the  glass  at  />,  in  radiating  points. 
Outside  of  the  glass  this  wire  was  in  communi- 
cation at  C  with  an  insulated  metallic  vessel  £, 


were  growing  faster  than  the  others.  On  Aug- 
ust loth  the  height  of  the  plants  was  as  follows: 
In  the  electrified  air,  17  centime'ers;  in  the  non- 
electrified  air,  S  centimeters.  The  result  was 
therefore  favorable  to  electricity. 

Of  greatest  interest,  however,  are  the  more 
recent  experiments  of  Selim  Lemstrom  at  Brod- 
torp,  in  Finland.  A  system  of  wires  provided 
with  points  was  stretched  over  the  experimental 
field.  These  wires  were  supported  by  poles, 
tig-  3>  and  fixed  to  ebony  insulators  of  an  unu- 
sual type.  The  poles  were  spaced  16  meters 
apart,  and  were  connected  by  an  iron  wire  .cor 
m.  in  diameter.  Over  the  frame  thus  consti- 
tuted, wires  .4  mm.  in  diameter  were  stretched 
at  intervals  of  one  meter.  These  wires  carried 
a  point  at  every  meter.  The  electric  machines 
were  installed  in  a  shed  put  up  for  this  purpose 
and  provided  with  a  fireplace,  in  which  there 
was  almost  always  a  fire,  in  order  to  maintain  a 
proper  degree  of  dryness.  These  machines, 
four  in  number,  were  connected  by  belts  with 
one  shaft  in  common,  provided  with  four  pulleys, 
one  for  each  machine.  The  whole  was  actuated 
by  two  men  through  a  pulley.  The  result  was 
a  large  crop,  exceeding,  by  nearly  half,  the 
portions  not  submitted  to  electrification.  A 
remarkable  circumstance  had  again  confirmed 
these  conclusions.  In  iS86  the  wheat  crop  was 
so  fine  at  Brodtorp  that  it  was  thought  that  no 
better  could  be  expeced  there,  and  yet  the  ex- 
perimental fields  in  1587  gave  an  excess  of  28 
per  cent,  per  square  meter  over  1886.  From 
his  various  experiments,  Selim  Lemstrom 
draws  the  following  conclusions:  Plants  are 
divided  into  two  groups.  One,  the  develop- 
ment of  which  is  favored  by  electricity,  com- 
prises wheat,  rye,  barley,  oats,  red  and  white 
beets,  parsnips,  potatoes,  celeriac,  beans,  rasp- 
berries, strawberries,  and  leeks.  The  other 
whose  development  is  more  or  less  interfered 
with  by  electricity,  comprises  peas,  carrots, 
kohlrabi,  rutabagas,  turnips,  white  cabbages,  and 
tobacco.  The  more  fertile  the  soil,  and  conse- 
quently the  more  vigorous  the  vegetation,  the 
greater  the  excess  of  the  crop  under  the  influ- 
ence of  the  electric  current. 

These  experiments  were  repeated  in  France 
in  18S8,  and  the  results  were  the  same.  The 
success  of  these  interesting  experiments  has  led 
to  the  hope  that  the   discovery  may  yet   prove 


PIG.  2.      VALUE  OF  ELECTRICITY  IN  AGRICULTURE. 

pie  apparatus,   with  its  human   conductor,  was 
ever  put  into  practical  operation. 

The  subject  was  discussed  by  many  savants 
at  the  time,  and  varying  opinions  were  advanced. 
A  number  of  experiments  were  made  in  the 
early  part  of  the  present  century,  but  later  the 
question  was  dropped  for  a  number  of  years. 
In  187S,  however,  experiments  of  much  value 
were  made  by  Grandeau,  Leclerc  and  Cell.  The 
first  named  showed  that  atmospheric  electricity 
exerts  considerable  influence  upon  the  produc- 
tion of  vegetable  matter.  All  other  things  be- 
ing equal,  he   said,    plants  will  develop   better 
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placed  two  meters  above  the  bell  glass  and  filled 
with  water  that  flowed  out  through  a  very  fine 
aperture.  Through  such  flow  the  vessel  be- 
came electrified  with  the  same  electricity  as  the 
air.  This  electricity  was  led  to  the  small  crown 
of  points,  and  was  thence  dispersed  in  the  air 
which  filled  the  bell  glass. 

The  kernels  of  corn  planted  on  July  30,  1878, 
began  to  germinate  ontheist  of  August.  Three 
days  after  germination  it  could  already  be  seen 
that  the   plants  under  the  electrified  bell  glass 


of  practical  value  in  market  gardening  and  hot- 
house culture. 

The  statements  in  this  article  and  the  accom- 
panying illu.strations  were  taken  from  a  paper 
by  H.  Farjas  in  Les  I/ivcntioits  Nouvelks. 


The  big  chimney  of  the  Narragansett  Electric  Light 
company's  station  at  Providence,  which  has  just  been  put 
into  use,  has  excited  much  attention  among  civil  engineers 
on  account  of  its  dimensions.  It  is  about  270  feet  high, 
and  1,332,921  brick  and  3,858  casks  of  sand  were  used 
in  its  construction. 
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Once  more  the  superiority  of  tlie  electric 
system  of  street  railways  has  been  recognized, 
this  time  at  Spokane  where  electricity  has  been 
substituted  for  the  cable. 


The  customs  returns  show  a  gratifying  in- 
crease in  the  amount  of  electrical  e.xports. 
During  April  and  May  the  value  of  such  e.\'ports 
was  one-third  greater  than  for  the  correspond- 
ing 'period  last  year.  There  is  no  reason  why 
this  growth  should  not  continue  until  electrical 
goods  occupy  a  conspicuous  place  among 
American  exports. 


The  people  of  .San  Francisco,  according  to 
our  correspondent,  have  not  yet  learned  that 
electric  cars  can  be  operated  with  safety  by 
means  of  the  overhead  system.  If,  instead  of 
placing  obstructions  in  the  way  of  street  rail- 
way companies,  city   officials  would  encourage 


the  application  of  new  methods,  they  would 
greatly  advance  the  development  of  rapid 
transit. 


An  electric  railway  between  Rochester,  N.  Y  . 
and  Lockport  is  projected  and  it  is  claimed  it 
will  be  the  longest  line  in  the  world.  There 
will  be  si.xty  miles  of  road  and  it  will  be  utilized 
for  freight  as  well  as  passenger  service.  As 
the  road  will  pass  through  one  of  the  finest 
farming  sections  in  the  country  and  connect 
several  thriving  villages,  it  is  anticipated  that 
it  will  be  highly  successful. 


The  daily  newspapers  announce  that  the  An- 
aconda copper  mines  of  Butte,  Mont.,  have 
been  sold  to  a  Rothschild  syndicate  for  a  con- 
sideration supposed  to  be  between  $20,000,000 
and  $25,000,000,  the  exact  figures  not  being 
given.  It  is  not  thought,  however,  that  this 
transfer  will  materially  affect  the  price  of  cop- 
per. At  any  rate,  the  quotations  for  copper  for 
electrical  uses  can  only  be  contingently  affect- 
ed, as  Montana  copper  is  not  used  for  this 
purpose. 

The  action  of  the  attorneys  who  have  been 
conducting  the  defense  of  the  prisoners  con- 
victed of  murder  in  New  York  has  been  severe- 
ly criticised  by  the  Court  of  Appeals.  When 
the  claim  that  the  act  was  unconstitutional  was 
firs.t  presented  it  was  considered  by  the  state 
courts  and  later  by  the  Supreme  Court  of  the 
United  States.  Despite  the  rulings  of  all  the 
courts  the  lawyers  intrusted  kept  up  the  fight, 
raising  technical  objections  and  succeeding  in 
delaying  the  execution  of  the  sentence  of 
death. 

Attention  is  called  to  the  important  an- 
nouncement on  another  page  in  relation  to  the 
annual  meeting  of  the  National  Electric  Light 
association  in  Montreal.  The  convention  will 
be  held  on  the  8th,  9th  and  loth  of  September, 
while  the  attendant  exhibition  will  be  open 
from  the  7th  to  the  i6th  of  the  same  month. 
These  are  dates  that  should  not  be  forgotten. 
The  Montreal  people,  it  is  evident,  are  co-oper- 
ating with  the  officers  of  the  association  with 
the  greatest  cordiality,  and  there  is  not  the 
slightest  doubt  that  the  gathering  will  be  both 
pleasant  and  profitable  in  the  highest  degree. 


In  the  discussion  of  Prof.  C.  S.  Cook's  paper 
on  the  "Present  Theories  Concerning  the  Na- 
ture of  Electricity,"  read  at  the  last  meeting  of 
the  Chicago  Electric  club,  Thos.  D.  Lockwood 
related  an  interesting  account  of  a  peculiar 
effect  of  a  lightning  stroke  on  a  telephone  wire. 
It  seems  that  the  lightning  struck  a  building, 
breaking  away  the  plaster  where  the  wire  en- 
tered and  passed  through  a  great  many  feet  of 
the  wire,  which  was  cotton  covered.  When  the 
wire  was  examined  it  was  found  that,  practi- 
cally speaking,  nothing  was  left  but  the  cotton 
cover.  This,  however,  was  intact  and  appar- 
ently in  as  good  condition  as  when  first  strung. 
The  only  traces  of  the  wire  proper  which  could 
be  discovered  were  some  fine  copper  particles 
clinging  in  the  meshes  of  the  cotton  insulation. 
The  phenomenon  was  discussed  by  the  club  and  a 
theory  was  advanced  in  explanation  of  the  sin- 
gular effect.  The  stenographic  report  of  the 
discussion  and  a  photographic  reproduction  of 
the  remnant  of  the  wire  are  presented  in  an- 
other column. 


The  subject  of  ventilating  underground  elec- 
tric conduits  in  Chicago  to  prevent  man-hole 
explosions  has  been  taken  up  by  the  city  coun- 
cil and  a  report  has  been  presented  on  the 
ijuestion  by  City  Electrician  Barrett,  It  is  be- 
lieved that  the  city  should  exercise  its  police 
powers  and  cause  the  conduits  to  be  ventilated. 
There  is  no  question  that  the  city  has  the  right 
to  do  this  as  a  measure  for  the  protection  of 
life  and  property.  Moreover,  there  seems  to 
be  little  doubt  that  the  city  is  liable  for  dam- 
ages when  accidents  of  this  kind  occur.  The 
last  explosion  that  took  place  was  the  most  se- 
rious in  the  history  of  electric  lighting  in  Chi- 
cago.    It  will  be  remembered  that  one  person 


was  killed  and  considerable  property  was  de- 
stroyed. The  primary  cause  of  all  these  ex- 
plosions may  be  readily  traced  to  the  gas  com- 
panies, which  have  so  poorly  constructed  the 
gas  mains  that  a  large  portion  of  the  product 
of  the  -n'orks  is  allowed  to  escape  and  find  its 
way  into  the  sewers  and  conduits.  It  would 
appear  that  the  city  should  take  steps  to  com- 
pel the  gas  companies  to  reconstruct  their  mains 
in  such  a  manner  that  they  will  not  be  a  con- 
stant source  of  danger  to  the  life  and  health  of 
the  residents  of  the  city.  Those  who  are 
engaged  in  electrical  enterprises  cannot  but 
wonder  at  the  attitude  of  city  officials  toward 
gas  companies  when  they  remember  the  crusade 
that  has  been  waged  on  electric  wires.  If  one- 
half  of  the  care  were  exercised  by  the  gas  com- 
panies in  operating  their  plants  that  is  given 
the  construction  of  electric  conductors  there 
would  be  little  reason  to  complain  of  the  pres- 
ence of  danger  from  illuminating  gas  in  resi- 
dences and  commercial  buildings,  and  there 
would  be  no  man-hole  explosions. 


A  FAVORITE  argument  advanced  by  the  ad- 
vocates of  governmental  control  of  private  en- 
terprises is  that  under  the  proposed  arrange- 
ment the  taxpayers  would  secure  the  advanta- 
ges and  pecuniary  gain  which  are  now  enjoyed 
by  stockholders  in  the  large  corporations  it  is 
intended  to  supplant.  This  would  be  accom- 
plished, according  to  the  projectors  of  the 
scheme,  by  furnishing  taxpayers  light,  heat, 
power,  etc.,  at  cost  of  production.  These  gen- 
tlemen announce  that  there  will  be  no  high 
salaried  officers,  no  dividends,  and  in  fact  every- 
thing would  be  conducted  with  the  single  ob- 
ject of  supplying  the  public  the  best  possible 
service  at  a  minimum  cost. 

No  doubt  the  intentions  of  the  gentlemen  ad- 
vocating these  changes  are  good,  but  the  lack 
of  practical  experience  which  they  display  is 
certainly  wonderful.  TheAVESTERN  Electri- 
cian has  repeatedly  called  attention  to  the  fact 
that  in  all  arrangements  of  this  kind  the  people 
would  be  called  upon  to  support  a  lot  of  worth- 
less employes,  whose  only  claim  to  recognition 
would  be  their  "political  pull,"  At  the  begin- 
ning of  operations  there  would  be  no  doubt  an 
attempt  made  to  keep  the  political  bosses  from 
interfering  with  the  operations  of  the  depart- 
ment, but  as  soon  as  the  system  began  to  devel- 
op and  employ  a  large  number  of  hands,  its 
advantages  politically  would  be  apparent  and 
the  "leaders"  of  the  party  in  power  would  en- 
deavor to  control  it. 

These  who  have  watched  the  proceedings  in 
the  Chicago  City  council  during  the  last  few 
weeks  will  realize  the  force  of  these  remarks. 
The  city  council  has  been  considering  the 
question  of  manhole  explosions,  and  this  has 
given  the  city  fathers  an  opportunity  to  pave 
the  way  for  a  raid  on  the  city  treasury.  At 
present  they  demand  only  the  appointment  of 
an  "Inspector."  He  will  no  doubt  soon  learn 
that  assistants  are  needed  and  as  the  Chicago 
Tribune  aptly  remarks,  he  will  want  his  office 
turned  into  a  "bureau"  and  finally  it  will  devel- 
op into  a  "department"  and  the  ''commission- 
er" or  head  of  this  department  will  find  all  his 
time  occupied  in  supporting  the  dignity  of  the 
office.  The  conduits  will  then  be  turned  over 
to  political  bummers. 

Thus  far  the  city  electric  system  has  been 
fortunate  in  having  at  its  head  a  man  who 
realizes  the  necessity  of  keeping  the  office  out 
of  politics.  He  may  succeed  in  keeping  it 
under  the  same  system  but  it  is  to  be  feared 
that  before  the  department  gains  much  more 
importance  it  will  be  invaded  by  the  same  polit- 
ical influence  that  permeates  all  other  depart- 
ments of  the  city  government.  When  this  is 
done  the  taxpayers  will  wish  themselves  well 
rid  of  the  municipal  systeiii  which  is  now  so 
popular  with  the  followers  of  Bellamy  and 
other  advocates  of  socialistic  theories.  The 
experience  thus  far  attained  in  conducting 
as  public  works,  enterprises  which  properly 
should  be  controlled  by  private  capital,  has 
not  been  such  as  to  give  confidence  in  such 
projects. 

Open  competition  among  live  corporations  will 
insure  far  superior  service  to  that  under  a  time- 
serving political  management. 
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Underground  System  in  Paris. 

A  description  of  the  method  of  distribution  at 
the  great  central  station  at  Rue  de  Dames  des 
BatignoUes,  Paris,  was  given  in  the  Western 
Electrician  May  30th.  In  the  accompanying 
cuts  is  illustrated  the  underground  system 
adopted  by  this  station.  The  system  in  service  is 
the  Siemens  single  conduit,  employing  cables  in- 
sulated as  shown  in  Fig.  i,  which  represents  a  full 
size  sectional  view  of  one  of  the  main   cables. 


FIG.  3.      UNDERGROUND  SYSTEM  IN  PARIS. 

having  a  sectional  area  of  1,292,315  circular  mils 
and  a  weight  of  22^  tons  per  mile.  The  core  of 
the  cable  consists  of  38  copper  wires,  each  of 
which  is  equal  in  conductivity  to  No.  5  B.  &  S. 
gauge.  These  are  insulated  with  a  1-8  inch  wrap- 
ping of  jute  impregnated  with  asphaltum  and 
surrounded  by  a  5-64  inch  lead  casing.  Overthis 
again  is  wrapped  a  coating  of  hemp  soaked  in 
a  bituminous  compound  and  enveloped  in  a 
double  sheathing  of  steel  bands  of  which  one 
layer  covers  the  joints  of  the  other.  Finally  the 
cable  has  upon  it  a  coat  of  asphaltum  paint  to 
prevent  corrosion  of  the  steel.  One  of  the 
wires  of  the  cable,  having  a  smaller  sectional 
area  and  an  individual  insulation,  is  utilized  as 
a  pressure  wire  for  indicating  at  the  station 
the  drop  of  potential  at  the  terminals  of  the 
cables.  Fig.  2  represents  part  of  a  conduit  for 
the  distributing  main.  These  latter  are  formed 
on  the  same  principle  as  the  large  cables.  The 
conduit  consists  of  a  square  ditch  under  the 
sidewalk.  First,  a  foot  of  dry  sand  is  placed 
in  this  ditch  and  on  this  the  cables  are  laid.  At 
frequent  intervals  a  tap-wire  extends  from  the 
joints  of  the  cables  to  junction  boxes  in  man- 
holes, entrances  to  which  are  on  a  level  with  the 
sidewalk.     From  these  manholes  a   number  of 
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service  wires  up  to  five  are  carried  into  the 
buildings.  Fig.  3;  that  is,  two,  three,  four  or 
five  wires  are  run  in  according  to  the  number  of 
lights  employed  and  the  degree  of  equalization 
required.  After  the  necessary  joints  and  taps  on 
the  cables  have  been  made,  another  layer  of  dry 
sand  is  thrown  into  the  ditch  covering  the  cables 
entirely.  Over  this  is  placed  a  galvanized  iron 
netting  to  separate  the  sand  from  a  layer  of 
concrete,  which  is  next  introduced.  Over  the 
concrete  is  spread  cement,  and  finally  asphal- 
tum, which  forms  the  suiface  of  thesidewalks  in 
Paris. 

The  consumption  of  electrical  energy  by  the 
subscribers  is  measured  by  a  special  form  of 
Aron  meter.  In  this  meter  four  coils  or  bobbins, 


one  connected  in  each  of  the  four  outside  ser- 
vice wires,  have  a  joint  action  on  a  polarized 
armature  in  such  a  way  that  the  product  of 
the  current  in  amperes,  passing  through  all  the 
wires,  forms  the  base  of  action  upon  the  indica- 
tor. To  explain  this  without  another  diagram 
it  may  be  presumed  that  each  lamp  con- 
sumes one  ampere  of  current,  and  that  the 
numberof  lamps  in  service,  as  represented  in  Fig. 
4,  is  7,  divided  as  follows  :  Four  lamps  in  the 
first  section, none  in  the  second  section, two  in  the 
third,  and  one  only  in  the  fourth  section.  Wire 
No.  I  will  then  be  traversed  by  a  current  of,  so  to 
speak, -1-4  amperes  ;  No.  2  by  — 4  amperes  ;  No. 
3  by  4-2  amperes  and  No.  4  and  5  by — i  ampere 
each.  The  bobbins  of  the  meter  are  wound  in  the 
following  way  :  No.  i  and  5  bobbins,  joined  on 
their  respective  wires,  are  wound  with  an  equal 
number  of  ampere-turns.  No.  2  and  4  have 
only  half  as  many  turns,  the  No.  3  wire  being 
passed  straight  through  without  having  any 
influence  on  the  meter.  The  action  of  the 
spools  on  the  polarized  armature  is  in  accordance 
with  the  direction  of  the  current  passed  through 
them,  resulting  in  an  attraction  and  repulsion  of 
the  armature.  Taking  the  relative  value  of  the 
outside  spools  or  bobbins  to  be  2,  the  inside 
spools  will  then  be  i,  and  the  summing   up    of 
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the  current  flowing  in  the  five  wires  will    prove 

to  be: 

Wire    I +4X 2=-f S 

■'      2 -4Xi  =  -4 

"     3 -t-2X0=     o 

"      4 -(-l)Xl=+l 

"      5 -(-l)X2=+2 

Total +7 

The  table  shows  a  balance  of  4-7  amperes, 
which  is  the  product  of  the  attraction  on  the 
armature,  recorded  on  the  meter  scale  through 
a  common  rotating  velocimeter.  The  cuts  are 
reproduced  from  La  Nature. 


Measuring  the  Velocity  of  Falling  Bodies 
by  Electricity. 

In  the  accompanying  illustration,  taken  from 
Les  Invcnlions  Nouvc/les,  is  shown  an  electrically 
operated  chronometer,  by  which,  it  is  claimed, 
so  minute  a  fraction  of  time  as  the  one-thou- 
sandth part  of  a  second  can  be  measured.  As 
indicated,  the  apparatus  is  made  use  of  to  de- 
termine the  length  of  time  consumed  by  a  body 
falling  a  previously  ascertained  distance. 
Knowing  the  distance  and  the  time,  the  velocity 
can  of  course  be  easily  calculated. 

The  principle  of  the  mechanical  portion  of 
the  apparatus  is  based  upon  the  use  of  a  chro- 
nometer balance  beating  the  fifths  of  a  second, 
a  special  mechanism  causing  the  balance  to  de- 
scribe each  time  a  complete  angle  of  360  de- 
grees. If  a  hand  be  fixed  to  the  axis  of  such  a 
balance,  it  will  be  seen  that  this  hand  will,  five 
times  per  second,  describe  an  entire  circle,  now 
in  one  direction  and  now  in  the  other,  and  that 
if  this  circle  is  divided  into  200  parts,  each  of 
these  divisions  will  correspond  to  a  thousandth 
of  a  second.  The  first  difficulty  was  found  in 
the  graduation  of  this  circle.  As  at  every 
movement   of   the  balance   the   velocity  starts 


from  zero  to  return  thereto,  passing  through  a 
maximum,  it  results  that  the  space  traversed  at 
every  instant  is  not  the  same  for  the  same  du- 
ration of  time.  This  fact  had  to  be  taken  into 
consideration  in  the  graduation  of  the  dial,  on 
which  the  divisions  have,  therefore,  to  be  closer 
at  the  beginning  than  at  the  middle  of  the 
travel.  As  the  hand  turns  now  in  one  direct- 
ion and  now  in  the  other,  it  is  necessary  to  know 
the  direction  of  the  motion  at  the  moment  that 
+  2  ^ 

— ^— ^CTiminre^ 


if  amperes 


-^-nnnnr-' 


2  amperes 


-nnsTT^-T^ 


-^ 

FIG    4       UNDERGROUND  SYSTEM  IN  PARIS. 

the  latter  is  arrested  in  order  to  know  in  what 
direction  the  reading  must  be  made — the  divis- 
ions from  zero  to  200  being  marked  in  the  two 
directions  for  the  sake  of  facility  in  reading. 
To  effect  this  a  small  hand  on  the  left  of  the 
dial  indicates,  when  it  is  down,  that  the  reading 
is  to  be  made  from  right  to  left,  and  from  left 
to  right  when  it  is  up. 

An  electro-magnet  acting  almost  directly 
upon  the  balance  serves  to  set  in  motion  or 
stop  the  mechanism  instantaneously.  Two 
small  terminals,  Z  and  Z',  as  shown  in  the  cut, 
receive  the  wires  coming  from  the  battery.  A 
button,  K,  serves  for  stopping  the  mechanism 
by  hand,  in  experiments  that  do  not  require 
very  great  precision.  Finally  a  bolt,  M,  serves 
to  bring  the  thousandth  hand  to  zero,  and 
with  a  half  turn  sets  the  spiral  in  such  a  way 
as  to  permit  the  balance  to  move  instantane- 
ously at  the  moment  the  current  is  broken. 

The  application  of  the  chronometer  to  the 
determination  of  the  fall  of  a  weight,  D,  de- 
scending from  a  stage.  A,  upon  a  stage,  G,  is 
shown  in  the  illustration.  Th'ese  two  stages 
are  connected  with  the  circuit  of  a  battery 
whose  current  passes  through  the  electro-mag- 
net of  the  chronometer.  The  motion  being 
arrested  and  the  index  brought  back  to  zero  by 


FIG    1,      UNDERGROUND  SYSTEM  IN  I'ARIS. 

turning  the  bolt,  the  division  at  which  the  fifth 
of  a  second  hand  has  stopped  is  noted.  If  now 
the  thread  that  holds  the  weight  upon  the 
tongue,  E,  is  broken,  the  latter  will  rise  under 
the  action  of  a  spring,  e,  the  circuit  will  be 
broken,  and  the  chronometer  will  be  set  in  mo- 
tion. When  the  weight  striks  the  plate,  F, 
(kept  horizontal  by  the  counterpoise,  /,  placed 
at  the  extremity  of  the  rod,  /),  the  latter  will 
incline,  and,  touching  the  edge  of  the  piece,  G 
(from  which  it  is  not  far  distant  in  a  normal 
state),  will  re-establish  the  current,  and  the 
mechanism  of  the  chronometer  will  be  instantly 
stopped.  The  two  stages,  A  and  G,  are  capa- 
ble of  sliding  along  a  graduated  upright,  JB, 
against    which    they    are    held   by     adjusting 
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screws,  H,  thus  permitting  of  varying  the  height 
of  fall  by  degrees  as  small  as  it  may  be  de- 
sired to  demonstrate  the  sensitiveness  of  the 
apparatus.  

New  Friction  Clutch  Pulleys. 

The  new  friction  clutches  and  patent  steel 
rim  pulleys,  shown  in  the  accompanying 
illustrations,  are  especially  adapted  to  electrical 
work.  They  are  manufactured  by  the  Falls 
Rivet  &  Machine  company  of  Cuyahoga  Falls, 


NEW   FRICTION   CLUTCH  PULLEYS 

O.  A  special  advantage  is  claimed  in  the  fact 
that  the  pulley  faces  are  of  rolled  steel,  instead 
of  cast-iron,  strengthened  and  stiffened  by  cast- 
iron  rims  connecting  the  outer  ends  of  the  pul- 
ley arms.  This,  it  is  claimed,  makes  these  pul- 
leys from  25  to  40  per  cent,  lighter  than  corres- 
ponding sizes  of  cast-iron,  while  the  strength 
and  power  transmitting  quality  are  in- 
creased. 

The  clutch,  as  shown  in  the  cuts,  is  keyed  to 
the  shaft,  but  the  pulley  is  not.  Therefore, 
when  not  "in  clutch,"  a  driving  pulley  remains 
motionless  while  the  shaft  revolves  freely  in  the 
babbited  pulley  sleeve.  Immediately  upon 
being  thrown   in   clutch  the   power    is     trans- 


New  Buckeye  Lamp. 

The  Buckeye  Electric  company  of  Cleveland 
will  shortly  commence  the  manufacture  on  a 
large  scale  of  a  new  incandescent  lamp,  which 
has  recently  been  perfected.  The  filament  used 
possesess  such  a  high  degree  of  elasticity  that  it 
is  possible  to  take  the  one  in  ordinary  use  and 
draw  it  out  to  aperfectly  straight  line  and  when 
released  it  will  resume  its  normal  position. 
From  this  carbon  the  company  manufactures  a 
lamp  for  high  voltage  circuits  in  which  it  guar- 
antees that  the  filament  will  not  droop  against 
the  bulb.  The  filament,  as  shown  in  the  accom- 
panying illustration,  is  wound  in  a  broad  curl, 
thereby  strengthening  it,  and  shortening  the 
lamp  from  the  base. 

At  present  the  company  is  largely  engaged 
in  the  manufacture  of  series  lamps  for  arc  cir- 
cuits. 
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mitted  to  the  pulley  through  the  medium 
of  the  clutch  arms,  jaws  and  ring.  When  the 
clutch  is  attached  to  the  driven  pulley,  located 
on  machine  or  countershaft,  the  pulley  revolves 
freely  upon  the  shaft  until  the  clutch  engages 
with  it  and  causes  it  to  drive  the  shaft.  When 
desired,  the  power  can  be  applied  by  degrees. 
The  cut-off  couplings  permit  the  instantaneous 
stopping  of  that  portion  of  the  line  shaft  which 
lies  beyond  the  friction  clutch. 


An  electric   road   will   probably  be   built  at   Bonham, 
Tex. 


Preparations  for  the    Montreal  Conven- 
tion. 

E.xtended  accounts  in  the  local  papers  of  the 
meeting  executive  and  exhibition  committees  of 
the  National  Electric  Light  association  in  IMon- 
treal  last  week  prove  the  interest  taken  in  the  sub- 
ject. Among  those  in  attendance  were  J.  J. 
Gulick,  New  York;  C.  R.  Huntley,  Buffalo;  F. 
R.  Redpath,  Prof.  Bovey,  Prof.  Cox,  of  the  j\L  D. 
Barr  of  the  Edison  company,  Toronto;  W.  J. 
Morrison,  Fort  Wayne  Electric  company;  Fred 
Nichols,  Toronto;  H.  H.  Fairbanks,  Wor- 
cester, Mass. ;  E.  F.  Peck,  Brooklyn,  N.  Y. ;  J. 
W.  Beane,  secretary-treasurer  N.  E.  L.  associa- 
tion; S.  C.  Stevenson,  A.  J.  Corriveau  and  Jno. 
Carroll  of  Montreal. 

The  visitors  were  cordially  welcomed  by  the 
mayor  of  the  city  and  other  representatives  of  the 
city  government,  as  well  as  by  the  citizens'  com- 
mittee. His  honor  assured  the  Americans  that 
he  would  be  very  glad  to  welcome  them  and  their 
associates  at  the  time  of  the  convention.  Other 
speeches  were  made  by  Alderman  Stevenson, 
ex-Mayor  Beaugrand,  representing  the  French- 
Canadian  population,  and  President  Huntley  of 
the  association.  Professor  Bovey  read  a  com- 
munication from  Lord  Stanley  saying  that  the 
latter  would  in  all  probability  attend  the  annual 
meeting  in  September. 

The  visitors  were  driven  about  the  city,  visit- 
ing McGill  University,  Mr.  Beaugrand's  resi- 
dence, the  city  hall,  the  City  club  and  Mont 
Royal.  On  Monday  evening  they  were  tendered 
a  dinner  at  the  Windsor  hotel,  at  which  many 
speeches  were  made  evincing  the  cordial- 
ity existing  between  the  hosts  and  guests. 
On  Tuesday  considerable  important 
business  was  transacted.  It  was  decided 
to  have  the  exhibition  open  from  Septem- 
ber 7th  to  i6th  inclusive,  at  the  Victoria 
rink,  which  has  been  secured  on  account 
of  its  size.  In  speaking  of  the  coming  ex- 
hibits the  Montreal  Herald  sa.ys: 

"It  is  expected  that  this  coming  exhibi- 
tion will  be  undoubtedly  the  most  interest- 
ing, as  also  the  largest,  held  yet  in  the  in- 
terests of  electricity  in  America,  if  any- 
thing can  be  judged  from  the  enthusiasm 
shown  by  the  electrical  fraternity  and  also 
by  all  the  largest  electrical  companies, 
which  have  already  applied  for  much 
space.  From  the  applications  for  space 
already  made  it  is  believed  that  if  the 
Victoria  skating  rink  were  doubled  in  size 
it  could  be  well  filled.  It  is  proposed,  in 
anticipation  of  insufficient  space,  to  erect 
a  large  tent  on  the  vacant  ground  adjoin- 
ing the  rink,  which  has  been  kindly  offered 
to  the  committee  by  S.  C.  Stevenson  for 
the  purpose.  A  working  sub-committee 
was  appointed  for  the  different  arrange- 
ments in  connection  with  the  exhibition,  com- 
posed of  F.  R.  Redpath,  chairman;  J.J.  Gulick, 
Prof.  Bovey,  Prof.  Cox,  Fred  Nicholls,  S.  C. 
Stevenson,  A.  J.  Corriveau  and  John  Carroll." 
The  date  of  the  convention  was  definitely 
fixed  for  September  8th,  9th  and  loth. 

A  special  committee  has  been  apjiointed  to 
give  information  regarding  the  arrangements. 
The  following  named  gentlemen  compose  the 
committee:  Geo.  F.  Porter,  Philadelphia;  R.  D. 
McGonnigle,  Pittsburg;  W.  A.  Kreidler,  Chicago; 
E.  R.  Weeks,  Kansas  City;  E.  R.  Gilman,  Chi- 
cago; J.  J.  Ayer,  St.  Louis;  R.  F.  Poss,  Boston. 


Magnetic  Cut-out  for  Railways. 

The  burning  out  of  armatures  and  field  coils 
in  railway  motors  is  the  source  of  much  annoy- 
ance and  great  expense,  so  that  there  is  quite 
a  demand  for  a  reliable  safety  device  which  will 
open  the  circuit  when  the  current  exceeds  a  cer- 
tain amount.  A  simple  fuse  alone  can  not  always 


NEW  BUCKEYE  LAMP. 

be  relied  on,  and  it  is  therefore  safer  to  depend 
upon  a  magnet  which  will  act  with  a  specified 
amount  of  current.  By  combining  a  magnet 
and  a  fuse  a  most  desirable  cut-out  is  secured. 
The  cut  illustrates  a  device  of  this  pattern, 
designed  by  W.  E.  Harrington,  and  placed  on  the 
market  by  George  Cutter  of  Chicago.  As  the 
cut  shows,  a  properly  proportioned  magnet  is 
placed  in  shunt  with  a  fuse  which  can  carry  but 
a  small  part  of  the  maximum  safe  current. 
The  resistance  of  the  magnet  being  low,  the 
fuse  is  practically  shunted  out  until  the  current 


MAGNETIC  CUT-OUT  FOR  RAILWAYS. 

through  the  magnet  becomes  too  great.  Then 
the  armature  is  drawn  up  and  the  whole  current 
is  sent  through  the  small  fuse,  which  is  sure  to 
blow.  A  spring  catch  holds  the  armature,  until 
the  fuse  is  replaced,  which  can  be  quickly  done 
without  the  use  of  tools. 

The  magnet  is  protected  from  the  molten 
metal  by  a  thick  sheet  of  asbestos,  and  all  parts 
are  made  of  ample  size.  The  device  is  well 
built  and  has  been  applied  successfully  in  every- 
day practice. 
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TheGriscom  Secondary  Battery. 

In  the  storage  cell  shown  in  the  accompany 
ing  cut,  which  is  the  invention  of  W.  W.  Gris- 
com,  Haverford  College,  Pa.,  the  elements  J 
and  K  are  in  the  form  of  masses  of  dough  or 
paste,  the  positive  portion  being  a  mixture  of 
dilute  sulphuric  acid  and  peroxide  of  lead  and 
the  negative  part  being  composed  of  dilute  sul- 
phuric acid  and  spongy  lead.  The  positive  and 
negative  material  is  substantially  the  same  as  is 
formed  upon  the  positive  and  :iegative  plates  of 


FIG.   2.      GRISCOM    SECONDARY   BATTERY. 

a  Jead  battery  by  the  Plante  method  of  form- 
ing. 

Referring  to  the  cut.  Fig.  i,  it  will  be  seen 
that  the  cell  proper  is  spherical  in  shape.  The 
walls  A  of  this  inclosing  chamber  are  lined  with 
lead  L  to  prevent  the  acid  attacking  them  and 
its  interior  is  divided  by  a  porous  diaphragm  H 
of  insulating  material.  The  masses  constitut- 
ing the  elements  of  the  battery  are  covered  with 
an  electrolyte  iV  composed  of  dilute  sulphuric 
acid  and  charged  by  the  passage  of  a  current 
until  polarized.  Mr.  Griscom  explains  the  ac- 
tion of  the  battery  substantially  as  follows: 

Up  to  a  certain  point  the  process  of  charging 
is  similar  to  that  in  common  use,  and  the  ele- 
ments may  be  used  as  well  in  an  open  as  in  a 
closed  vessel.  Fig.  2.  When,  however,  oxygen 
and  hydrogen  are  given  off  from  the  respective 
masses,  the  process  of  charging  necessarily  ter- 
minates, since  the  further  passage  of  current 
through  the  battery  would  not  increase  the 
polarization  of  the  elements  and  would  by  elec- 
trolytic action  decompose  and  consume  the 
liquid  covering  the  elements.  The  action  of 
the  gases,  oxygen  and  hydrogen  upon  the  res- 
pective elements  of  a  secondary  battery  polar- 
izes them  and  places  them  in  the  condition  in 
which  they  are  ready  to  give  forth  an  electric 
current.  It  follows  from  this,  that  by  supply- 
ing oxygen  to  the  positive  plate  and  hydrogen 
to  the  negative  plate  the  process  of  polarization 
will  continue  as  long  as  the  gases  are  furnished. 
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A  current,  therefore,  maybe  taken  from  the  ele- 
ments so  long  as  oxygen  and  hydrogen  exist  in 
proximity  to  them.  It  was  to  attain  this  further 
effect  that  the  positive  and  negative  elements 
are  inclosed  in  the  very  strong  receptacle  A 
divided  by  the  insulating  porous  partition  .^  on 
each  side  of  which  one  of  the  active  masses  is 
placed.  A  quantity  of  dilute  sulphuric  acid  is 
added,  sufficient  to  cover  the  masses  of  active 


material,  and  the  air  space  C  above  the  normal 
level  of  the  electrolyte  must  be  larger  on  the 
negative  than  on  the  positive  side  in  order  to 
preserve  the  ratio  between  and  prevent  mixing 
of  the  gases  produced  by  decomposition  of  the 
water  in  the  electrolyte.  The  allowance  is  twice 
as  much  space  for  the  hydrogen  as  for  the  oxy- 
gen. The  space  is  obtained  by  tilting  the  cell 
as  indicated.  The  operation  of  charging  as  or- 
dinarily understood  having  been  completed, 
the  supply  of  current  is  continued  until  any  de- 
sired portion  of  the  entire  quantity  of  fluid  in 
the  battery  has  been  separated  into  the  gas- 
es hydrogen  and  oxygen,  the  oxygen  remaining 
on  the  positive  side  of  the  diaphragm  and  the 
hydrogen  on  the  negative  side.  The  evolution 
of  great  quantities  of  gas  of  course  produces 
an  enormous  tension  within  the  closed  chamber. 
When  I  he  electrolyte  has  been  entirely  decom- 
posed, the  battery  is  operative  as  a  simple  gas 
battery,  it  being  well  known  that  the  action  of 
the  gases  oxygen  and  hydrogen  separately  upon 
suitable  electrodes  will  produce  a  current.  This 
action  continues  until,  by  their  action  upon  the 
electrodes,  the  gases  recombine  and  form  again 
into  water,  replacing  the  electrolyte.  When 
the  discharge  of  the  gas-battery  is  completed, 
.the  electrolyte  will  be  again  in  position  and  the 
discharge  will  continue  as  from  an  ordinary 
secondary  battery. 

The  features  claimed  for  this  battery  are  the 
dispensing  with  the  heavy  leaden  plates,  bars 
grids,  etc  ,  and  the  employment  of  active  mate- 
rial in  the  form  of  masses  of  dough  or  paste 
readily  polarized  by  the  passage  of  the  current. 


Proposed    Electric   Railway    between 
Rochester,  N.  Y.,  and  Lockport. 

It  is  proposed  to  construct  an  electric  railway 
between  Rochester,  N.  Y.  and  Lockport.  The 
original  project  of  building  a  line  between 
Rochester  and  Buffalo  has  been  abandoned  for 
the  present  at  least.  A  branch  road  will  ex- 
tend from  Lockport  to  Olcott.  The  total  length 
of  the  road  will  be  sixty  miles,  the  longest  line 
operated  by  electricity. 

Consents  have  been  obtained  from  properly 
owners  representing  fully  nine-tenths  of  the 
frontage  on  the  proposed  line.  Little  opposi- 
tion to  the  scheme  is  anticipated.  The  projec- 
tors have  decided  to  build  the  road  in  three 
sections.  A  company  will  be  incorporated  un- 
der the  name  of  the  Lockport  &  Olcott  Beach 
Electric  Railway  company,  to  build  the  road 
between  Lockport  and  Dicott. 

The  line  between  Rochester  and  Lockport  will 
pass  through  many  thriving  villages,  and  one  of 
the  finest  farming  sections  of  the  country.  The 
entire  distance  is  a  natural  grade,  and  the  cost 
of  construction  will  therefore  be  reduced  to  the 
minimum.  The  fruitgrowers  along  the  surveyed 
route  of  the  proposed  road  have  signified  their 
intention  of  using  it  extensively  in  marketing 
the  products  of  their  orchards.  A  committee 
of  those  interested  in  the  new  road  has  been 
appointed  to  confer  with  the  Rochester  railway 
company  with  a  view  to  securing  right  of  way 
over  the  latter  company's  tracks  into  the  center 
of  the  city. 

An  overhead  trolley  system  will  be  used. 
The  road  will  cost  at  least  §500,000,  it  is 
claimed. 


Suit  against  Edison. 

According  to  dispatches  from  IJoston  an  action  has  been 
instituted  against  Edison  by  E.  B.  Welsh  of  Boston  to 
recover  $250,000  damages  for  an  alleged  half  interest  which 
the  latter  claims  to  have  in  all  the  inventions  and  improve- 
ments made  by  Edison  in  the  transmission  of  messages  by 
telegraphy.  This  suit  was  brought  in  18S4  in  the  United 
States  Circuit  Court,  and  the  plaintiff  claims  that  Edison 
made  a  contract  in  April,  l86g,  by  which  he  agreed,  in 
consideration  of  various  sums  of  money  which  Welsh  had 
loaned  him.  to  experiment  on  the  invention  which  he  was 
at  work  upon  for  use  in  telegraphic  transmission.  At  this 
time  Mr.  Edison  was  in  the  employment  of  the  Western 
Union  Telegraph  company  in  Boston,  and  the  plaintiff  was 
in  the  employ  of  the  I'Vanklin  Telegraph  company.  Last 
week,  in  the  Circuit  Court,  before  Judge  Nelson,  a  motion 
was  made  by  the  defendant  to  have  an  auditor  appointed; 
that  the  plaintiff  be  ordered  to  produce  certain  documents 
which  defendant  thinks  are  in  his  possession,  and  that  the 
court  order  the  plaintiff  to  answer  certain  interrogatories. 
The  plaintiff  makes  objection  to  answering  these  inter- 
rogatories, and  also  objects  to  the  other  motions  of  the 
defendant.  The  defendant's  answer  in  the  case  says  that 
the  plaintiff  ha.s  no  rights  against  him  at  law.  and  that  the 
alleged  agreement  was  of  a  limited  time,  and  has  been  sat- 
isfied and  terminated. 


Frankfort  Electrical  Exhibition. 

The  Frankfort  exhibition,  says  the  London  EL-clrical 
Revic-w,  comprises  the  following  distinct  departments, 
several  of  which  are  a  considerable  distance  from  the 
principal  scene: 

I.  The  exhibition  grounds  close  to  the  Central  railway 
station,  with  an  area  of  77,000  square  meters,  of  which 
21.200  square  me'ers  are  covered  with  buildings.  The 
most  noteworthy  of  these  buildings  are  the  machinery  hall, 
the  boiler  house,  the  hall  for  telegraphy  and  telephony, 
the  hall  for  conducting  and  distributing  cables  and  material , 
the  hall  for  installations,  the  hall  for  railway  material,  the 
hall  for  medical  and  scientific  instruments,  the  haU  for 
electro-chemistry,  the  hall  for  parts  of  machinery  (engineers' 
sundries),  and  the  workshop  buildings,  containing  all  kinds 
of  machines  and  tools  operated  by  electric  motors. 

2-  The  maritime  exhibition  on  the  river  Main,  with  a 
lighthouse  and  several  electric  boats,  the  largest  of  which 
is  constructed  to  carry  lOO  passengers. 

3.  The  captive  balloon  on  the  square  in  the  Kaiser  Strasse. 
Winding  gear  actuated  by  electric  mo'or. 

4.  The  installation  in  the  Palm  Gardens,  which  furnishes 
electric  eT>erev  for  the  exhibilion  grounds. 


FIG.    1.      FRANKFORT   EXHIBITION. 

5.  The  electric  tramway  leading  from  the  principal  ex- 
hibition to  the  maritime  exhibition.  This  line  is  worked 
with  overhead  and  underground  conductors. 

6-  The  electric  tramway  running  from  the  exhibition 
grounds  to  the  Opernplatz;  this  is  worked  with  cars  deriving 
their  energy  from  overhead  conductors  as  well  as  with 
accumulator  cars. 

7.  The  Frankfort  Waldbahn.  worked  with  storage  bat- 
tery cars  which  are  charged  in  the  exhibition. 

S.  The  installation  for  electric  transmission  of  power 
at  Offenbach.  10  kilometers  distant,  which  supplies  energy 
to  numerous  motors  in  the  principal  exhibition. 

9.  The  waterpower  and  electric  installation  at  Lauffen, 
175  kilometers  distant,  transmitting  300  horsepower  to  the 
Frankfort  exhibition. 

10.  The  telephonic  transmissions  of  music,  viz. :  from 
the  pavilion  of  music  in  the  exhibition  to  the  car  of  the 
captive  balloon;  from  the  music  room  of  the  military  band 
in  the  Frankfort  infantry  barracks;  from  the  stage  of  the 
Opera  house  in  Frankfort;  from  the  stage  of  the 
Royal  theater  in  Wiesbaden;  from  the  stage  of  the  Court 
theatre  in  Munich— from  all  of  these  the  delightful  sounds 
are  transmitted  to  numerous  isolated  chambers  in  the  tele- 
phonic hall  of  the  exhibition. 

Contrasted  with  the  Paris  electrical  exhibition  of  iSSl, 
one  is  struck  with  the  fact  that  the  Frankfort  show  does 
not  bear  the  international  character  in  anything  like  the 
same  degree.  England  and  America  were  represented  at 
Paris.  At  Frankfort,  however,  there  is  a  splendid  demon- 
stration of  the  vast  strides  made  in  the  electrical  industry 
by  Germany  and  Switzerland.  These  countries  have  made 
an  immense  effort  to  prove  their  capacities  to  the  world, 
and  we  have  no  doubt  that  the  Frankfort  exhibition  will 
lend  German  and  Swiss  enterprise  additional  importance 
in  the  foreign  markets.  Out  of  ten  English  exhibitors, 
three  are  engine  and  boiler  makers;  one  a  glass  cutter  and 
spinner  applyingelectric  motors  to  his  tools;  one  firm  shows 
ventilators  worked  by  electric  power;  one  insulators; 
another  incandescent  lamps,  made  in  Germany;  one  of  our 
largest  telegraph  companies  exhibits  samples  of  its 
instruments,  and  finally  one  of  our  general  electric  supply 
firms,  through  its  Hamburg  agency,  shows  sundry  fittings, 
bells  and  instiuments. 

None  of  England's  largest  manufacturing  concerns  have 
accepted  the  invitation  of  the  Frankfort  exhibition  commit- 
tee, and  this  leads  to  the  conclusion  that  Englishmen  have 
grown  tired  of  international  exhibitions — not  in  the  capacity 
of  visitors,  for  Paris  in  l8Sg  proves  the  contrary — but  as 
pirticipators  in  the  race  for  fame  and  notoriety.     France, 


FIG.   2.      FRANKFORT   EXHIBITION. 

as  a  matter  of  course,  is  not  represented.  Austria  sends  a 
fair  number  of  exhibits,  but  we  miss  two  of  the  most  promi- 
nent firms.  The  United  States  of  America  was  satisfied 
to  be  represented  by  four  exhibitors.  Altogether  there 
are  nearly  500  exhibitors  mentioned  in  the  catalogue,  loo 
of  which  have  only  sent  drawings  and  designs  of  a  tech- 
nical character.  With  a  few  exceptions,  Germany  com- 
mands the  field  in  a  manner  worthy  of  every  praise. 

Much  attention  is  being  directed  to  certain  systems 
which  the  Germans  designate  "Drchstrom."  This  "Dreh- 
Strom  .System"  is  a  multiphase  transmission  which  will  be 
adopted  in  the  experiment  between  Lauffen  and  Frankfort, 
and  which  is  carried  out  jointly  by  the  Porlland  Cement 
Works  at  Lauffen,  which  puts  its  300  horse  power  turbine 
at  disposal,  the  Maschinenfabrik  Oeriikon  and  the  Allge- 
meine  Elektricitaets  Gesellschaft.  which  supply  the  dyna- 
mo, transformers  and  instruments  at  the  generating  sta- 
tion, motors  and  insulators,  and  lastly  the  government, 
which  undertakes  the  erection  of  the  conductors — three 
wires  of  4  mm.  diameter,  each  175  kilometers  in 
length.  The  intention  is  to  work  with  a  pressure  of  25.- 
000  volts.      The   German   Emperor   has  granted  lo.ooo 


356 


WESTERN    ELECTRICIAN. 


June  20,  1891 


marks  toward  a  portion  of  the  cost  of  the  leads.  The 
two  companies  supplying  the  electrical  plant  have  guaran- 
teed under  a  penalty  of  51.000  marks  to  have  the  installa- 
tion in  working  order  at  or  before  the  middle  of  August 
next.  For  this  transmission  2.600  telegraph  posts.  9.000 
fluid  insulators  and  about  60  tons  of  copper  wire  will  be  used. 
The  details  of  thedesignare  carried  out  by  Mr.  Brown  of 
Oerlikon  and  Mr.  Dobrowolsky  of  Berlin. 

No  practical  data,  giving  one  a  clear  idea  of  the  work- 
ing efficiency  of  this  system,  has  as  yet  been  made  public. 
Dr.  Epstein  endeavored  to  explain  away  the  false  notion 
that  we  have  here  to  deal  with  a  new  kind  of  electric  cur- 
rent, and  emphasized  the  fact  that  we  have  still  only  the 
continuous  and  the  alternating  current.  But  the  multi- 
phase generator  gives  a  combination  of  alternating  cur- 
rents which  cannot  be  produced  in  the  simple  alternator 
nor  by  a  direct  current  dynamo.  The  arrangement  is  such 
that  the  alternating  currents  developed  in  distinct  and 
separated  coils  on  the  armature  are  opposed  in  their  phases, 
and  are  each  separately  led  to  the  poin's  of  application; 
the  electromotive  force  of  each  current  starts  from  zero  up 
to  the  positive  maximum,  again  through  zero  to  the  nega- 
tive maximum,  not  for  all  the  currents  simultaneously,  but 
at  intervals  which  beara  certain  relaiion  to  one  revo  ution 
of  the  machine;  the  successive  currents  change  their  rote 
in  cyclic  order,  and  the  sum  of  the  electromotive  forces  of 
the  system  is  a  constant  quantity.  Comparing  the  three- 
wire  continuous  current  system  with  the  three-ph.  se  or 
"Drehstrom"  system,  we  have  in  both  cases  three  wires; 
but  in  the  former  case  the  potential  difference  between 
two  neighboring  wires  is  only  half  ihat  between  the  outer 
leads,  whereas  the  mean  potential  between  any  two  wires 
of  the  three-phase  system  islhe  same.  In  the  multiphase 
circuit  we  have,  as  in  the  case  of  a  continuous  current  cir- 
cuit, a  steady  flow  of  energy  which  is  assumed  to  be  con- 
stant. The  individual  currents,  however,  which  produce 
the  sum  of  effects,  aie  distinct  alternating  currents  capable 
of  being  converted  through  a  stationary  transformer. 

The  pait'cular  advantage  of  this  systtm  must  be  found 
in  the  fact  that  all  the  circuils  have  the  same  value;  ?".  <f. , 
a  group  of  incandescent  lamps  may  be  joined  to  any  one 
pair  of  leads  Moreover,  electric  motors,  constructed  on 
this  principle,  are  exceedingly  simple,  start  from  any  posi- 
tion, and  do  not  come  to  a  standstill  ia  the  case  of  tempo- 
rary overloading  for  short  periods  of  time  because  it  can 
never  occur  that  all  the  leads  are  without  current.  Refer- 
ring to  the  history  of  this  system,  theor  ginal  idea  emanates 
from  Professor  Ferraris,  of  Turin.  Mr  Tesla  made  some 
practical  use  of  it  in  the  year  1S88;  he  demonbtra'ed  the 
branchingoff  of  separate  alternating  currents  of  different 
phase  from  a  single  armature.  In  the  following  years, 
and  almost  simultaneously.  Bradley  of  New  York  Hasel- 
wanderof  Offenburg,  Dobrowolsky  of  Berlin  and  VVenstrom 
of  Stockholm  made  further  improvements  which  permit  of 
the  number  of  leads  being  equal  to  the  number  of  currents. 
The  word  "Drehstrom,"  although  misleading,  has  its 
origin  with  Mr  Dobrowolsky,  and  he  justifies  the  expres- 
sion (rotary  current,  literally  translated)  by  the  following 
phenomena;  Taken  a  compass  needle  surrounded  by  a  coil; 
a  continuous  current  sent  through  this  coil  gives  the  needle 
a  definite  delliction;  the  alternating  current  causes  the 
needle  to  vibrate  in  the  north-south  position;  the  'Drehs 
trom,"  however,  gives  the  needle  a  rotary  motion.  But  it 
is  also  possible  to  give  the  needle  a  rotary  motion  with  the 
current  of  an  ordinary  alternator. 

The  following  description  is  due  to  F.  liaselwander,  one 
of  the  earliest  workers  in  this  field,  and  who  has  applied 
for  patents  and  showed  the  system  in  operation  in  the 
month  of  June,  1S88. 

Fig.  1  shows  diagrammatically  the  arrangement  of  gen 
erator.  motor  and  leads.  Both  machines  have  a  stationary 
armature  and  rotating  fields.  For  the  sake  of  simplicity, 
only  three  bobbins  and  two  poles  are  indicated. 

Fig.  2  represents  the  same  machines  with  transformers 
interposed  between  the  three  transmission  leads.  Instead 
of  the  three  phases,  two  or  more  can  be  arranged;  the  in- 
terlinked ih  ee  phase  current  is  simply  the  solution  of  the 
problem  to  obtain  with  a  minimum  of  transmission  leads 
the  largest  number  of  cunents  of  different  phases.  Any 
continuous  current  machine  can,  after  removing  the  com- 
mutator and  substituting  in  lieu  of  its  segments  half  the 
number  of  transmissim  leads,  be  converted  into  a  multiple- 
phase  machine.  It  is  immaterial  whether  we  rotate  the 
field  or  the  armature.  The  first  machine  of  this  kind  was 
tried  in  October,  1S87.  This  had  a  fixed  armature  made 
in  the  form  of  a  ring  out  of  iron  wire;  this  ring  was  400 
millimeters  in  diame  er,  ifo  mm.  broad  and  30  mm.  thick. 
It  was  wound  with  12  bobbins,  each  bobbm  of  52  turns; 
the  copper  wire  being  1.5  mm.  thick.  The  ends  of  the 
bobbins  were  led  to  terminals  fixed  round  a  wooden  disk. 
These  terminals  could  be  joined  in  a  variety  of  ways,  so 
that  the  machine  was  capable  of  giving  50  volts  with  48 
amperes;  100  volts  with  2^  amperes,  or  200  volts  with  12  am- 
peres, with  QOorevoIct'ons  per  minute.  Within  this  arma- 
ture was  a  four  pole  magnet  keyed  to  the  rotating  shaft;  the 
cores  were  80  mm.  in  diameter  an<l  80  mm.  long,  including 
pole  pieces.  The  winding  of  these  magnets  consisted  of 
O72  turns  of  copper  wire  i  mm  in  diameter  on  each  of  the 
four  cores.  The  armature  and  bearings  were  sifpported 
by  a  strong  cast  iron  frame.  The  total  weight  of  the  ma 
chine  was  303  kilogrammes.  F.ach  kilogramme  of  copper 
wire  gave  an  output  of  160  watts.  For  the  purpose  of  sclf- 
cxciting  there  was  aco.Timutator,  which  was  sparkless  with 
a  constant  load. 

According  to  the  Rivi,:w  the  multiphase  motor  is  an  ex- 
ceedingly simple  app.'iratus.  ca*y  to  construct,  and  e(|ually 
easy  to  manage.  I'',(!iciency  tests  have  been  made,  says  our 
contemporary,  with  a  motor  of  normally  2  horse  power  run- 
ning at  70  volts,  at  periods  of  35  per  second.  The 
weight  of  this  machine  was  1O5  kilogrammes,  and  it  was 
found  that  it  did  not  get  unduly  warm  when  running  for 
long  periods  at  2  horse  power.  For  a  short  time  it  could 
be  loaded  to  4  horse  power  on  the  shaft,  without  very  se- 
rious reduction  in  tdiciency.  The  vuriation  uf  speed 
between  running  empty  and  with  a  lead  of  2  horse  power 
was  only  6  pur  cent.,  and  by   overloading   the  motor   100 


per  cent  ,  the  speed  was  still  appreciably  high,  showing  its 
superiority  over  alternating  current  motors,  which  stop  al- 
together when  overloaded.  When  running  empty,  the 
motor  consumed  205  watts,  and  the  mechanical  work 
when  applied,  increased  almost  in  exact  proportion  with  the 
electrical  energy  used,  until  it  reached  3  horse  power, 
when  it  fell  somewhat.  A  series  of  tests  demonstrated 
that  the  efficiency  of  this  motor  at  half  a  load,  or  i  horse 
power,  was  75  per  cent.;  at  its  normal  load,  2  hcrse  pow- 
er, 80  per  cent.,  and  it  reached  the  maximum,  when  giving 
2  3  horse  power,  when  it  was  3 1.4  per  cent.  The  speeds, 
unfortunately,  are  not  given. 

Another  important  fact  may  be  noted,  and  that  is  that  a 
multiphase  motor  starts  from  any  position,  and  exerts  a 
very  considerable  initial  torque.  At  the  moment  of  start- 
ing a  resistance  is  inserted,  and  this  resistance  can  also  be 
used  for  varying  the  speed  where  it  is  desirable.  Even 
when  overloaded  the  starling  does  not  occupy  more  than 
two  or  three  seconds,  and  the  rotation  of  the  motor  can  be 
reversed  in  about  four  seconds. 

Lahmeyer  \-  Co.  exhibit  several  of  these  machines,  of 
more  modern  construction.  The  transmission  of  power  be 
tween  OIT;nbach  and  Frankfort  (lO  kiloraeteri)  is  carried 
out  with  this  system. 


Electrical  Department,  World's  Fair. 

Chief  Barrett  of  the  Department  of  Electricity 
was  out  of  town  all  last  week  and  consequently 
but  little  was  done  in  his  department.  It  is  ex- 
pected that  the  appointment  of  an  electrical 
engineer  for  this  department  will  shortly  be  an-, 
nounced,  but  of  course  th-s  depends  upon  the 
return  of  Prof.  Barrett. 

The  annoucement  in  the  Western  Electri- 
cian last  week  that  the  contracts  for  the  con- 
struction of  the  electrical  building  had  been 
awarded,  and  that  the  originaPplans  regarding 
space  allotted  this  building  had  not  been 
changed,  was  received  with  marked  disapproval 
by  the  entire  electrical  fraternity.  Expressions 
of  regret  were  heard  on  all  sides.  Commenting 
on  this  action  Elcclrical  Industries  says  edito- 
rially: "As  we  go  to  pre^s  it  is  announced  that 
theconiract  for  the  electrical  building  of  the 
World's  Columbian  Exposition  has  been  let,  and 
that  construction  will  presently  be  commenced. 
Th's, of  course,  precludes  any  change  of  plans, 
and  renders  further  efforts  to  secure  a  united 
exhibit  useless.  While  it  is  to  be  regretted  that 
the  electrical  interests  have  failed  to  secure 
what  seemed  essential  to  the  greatest  success 
of  the  electrical  department,  it  is  gratifying 
to  know  that  some  of  the  results,  at  least, 
which  it  was  thought  would  be  best  obtained 
by  a  united  exhibit,  will  still  be  secured." 
Despite  the  disappointment  of  the  electrical 
people  they  will  endeavor  to  make  a  great 
display  and  contribute  as  far  as  possible  to 
the  success  of  the  exposition. 

Applications  for  space  in  the  electrical  build- 
ing are  constantly  coming  in.  Among  the 
latest  requests  of  this  character  are  those  of  J. 
l.ang  &  Co.,  Chicago,  switches  and  other  appli- 
anceSjSo  square  feet;  H.  S.  Paiste,  Philadelphia, 
switches,  sockets,  etc.,  200  square  feet;  Com- 
mercial Cable  company,  specimens  of  subma- 
rine cables,  instruments,  etc.,  150  square  feet. 
The  last  named  company  will  also  show  a  model 
of  a  cable  repairing  steamer,  which  will  be  an 
object  of  much  interest  to  the  general  public. 

J.  C.  Koch  of  Hohenlitnburg,  Germany, 
has  written  a  letter  addressed  to  the  Chicago 
Exposition,  inclosing  a  sample  of  his  woven 
wire  commutator  brush,  which  he  evidently 
desires  to  have  used  on  the  generators  at  the 
big  power  sation.  He  claims  many  advantages 
for  his  wire  brush  and  asserts  that  ''all  other 
brushes  known  up  to  the  present  time  are,  in 
comparison  to  my  brushes,  mere  instruments  of 
destruction  to  the  commutator." 

A  letter  has  been  received  from  Paris  asking 
for  Prof.  liarrett's  portrait  to  adorn  the  ''Bulle- 
tin of  the  Chicago  Exposition  for  the  European 
Nations." 

In  pursuance  of  the  subway  scheme  for  elec- 
trical conductors  outlined  in  the  Western 
Electrician  of  last  week.  Chief  IJurnham  has, 
on  the  recommendation  of  Engineer  Sargent 
and  with  the  consent  of  Chief  liarrett,  appoint- 
ed Messrs.  Speltzer  and  Bradley  as  draughts- 
men to  assist  Mr.  Sargent  in  preparing  the  sub- 
way plans.  These  gentlemen  entered  upon 
their  new  duties  last  Monday. 


Two  papers  were  read  before  the  Franklin  Experimental 
club  at  Newark,  N.  j.,  June  2d.  \V.  j.  Ilamnier  discussed 
"Kacts  and  rhenomena  about  Incandescenli  Lamps,"  and 
Ji'arl  Atkinson  presented  a  paper  on  "Klcctrig  Motors," 


Present  Theories   Concerning  the    Na- 
ture of  Electricity. 

Following  Prof.  C.  S.  Cook's  paper  before  the  Chicago 
Electric  club  on  "Present  Theories  Concerning  the  Nature 
of  Electricity,"  presented  in  the  last  issue  of  the  Western 
Electrician,  this  discussion  took  place: 

The  Chairman:  I  think  the  paperthat  we  have  heard 
this  evening,  and  a  very  able  paper  it  is,  will  be  of  great 
benefit  to  the  society  inasmuch  as  it  will  tend  to  make  our 
members  consider  some  things  which  we  ought  to  think 
about  occasionally.  Instead  of  devoting  our  whole  attention 
to  the  question  how  to  make  a  little  more  money  out  of 
electricity  it  will  tend  to  make  us  examine  more  into  the 
origin  and  causes  of  these  things. 

E.  A.  Si'ERRY:  Thos.  D.  Lockwood,  who  is  present  this 
evening,  has  been  permitted  to  see  some  experiments  which 
I  think  are  generally  credited  with  having  a  very  direct 
bearing  upon  the  relations  of  light,  and  ether  and  elec- 
tricity— those  of  Tesla — and  I  for  one  would  be  very  much 
gratified  if  he  would  ttll  us  something  of  them. 

Thos.  D.  Lockwood;  I  came  here  this  evening,  after 
reading  for  a  number  of  years  the  accounts  of  your  meet- 
ings, which  I  found  in  the  pages  of  the  Western  Elec- 
trician and  which  were  of  very  great  interest  to  me,  and 
was  specially  interested  in  the  very  able  discussions  which 
were  there  recorded.  I  have  not  been  disappointed  in  the 
paper  this  evening.  I  think  that  certainly  is  as  interesting, 
as  able  and  as  thorough  as  any  of  the  papers  which  I  have 
seen  recounted  there.  I  think  we  are  all  of  us  greatly  in- 
debted to  Professor  Cook  for  the  able  and  painstaking  way 
in  which  he  has  laid  these  matters  before  us  to-night, 
keeping  before  our  minds  all  the  time,  for  our  guidance 
that  the  theories  which  he  has  laid  down  are  theories. 

For  my  part  I  will  admit  that  electricity  has  seemed  to 
me  to  be  particularly  a  science  of  experiment.  I  have, 
perhaps,  as  much  as  most  men,  become  acquainted  with  the 
history  of  electrical  science;  I  am  not  one  of  the  experi- 
menters, and  therefore,  have  no  hesitation  in  saying  that 
it  seems  to  me.  wherever  theory  has  been  successful  in 
electricity,  it  has  been  just  a  little  way  behind  experiment, 
and  never  in  advance  of  it. 

I  believe  that  the  double  fluid  theory  was  as  useful  in  its 
day  as  any  of  the  theories,  which  we  have  just  heard  have 
recently  expired.  I  believe  that  the  theory  of  the  single 
fluid,  or  positive  and  negative  electricity,  was  as  useful  as 
the  double  fluid  theory.  I  am  not,  however,  prepared  to 
quietly  acquiesce  in  the  statement  that  the  theory  of  mole- 
cular propagation  so  ably  expounded  by  Faraday,  has  alto- 
gether passed  away.  It  seems  to  me  that  we  are  too  ready 
to  lend  a  listening  ear  and  an  acquiescing  mind  to  every 
new  theory  as  it  comes  along.  I  am  not  at  all  sure  that 
the  experimentalists  and  the  sudents  of  loo  years  from 
now  will  not  be  equally  ready  to  discard  any  theories  we 
may  now  advance  as  being  absurd  and  effete,  something 
that  did  well  enough  for  tbe  ancients,  but  quite  unfitted 
for  iggi. 

I  hope  that  this  science  which  we  all  prac  ice  more  or 
less  imperfectly  will  still  continue  to  bear  the  name  elec- 
tricity. It  was  given  that  name  by  one  who  may  properly 
be  called  the  father  of  electricity,  William  Gilbert.  Gilbert 
showed  four  things,  some  of  which  we  still  hold.  He 
showed  us  that  the  earth  itself  was  a  great  magnet.  I 
believe  the  world  of  science  holds  that  view  in  spite  of  all 
the  changes  in  modern  theories.  He  gave  us  the  name 
electricity.  He  first  distinguished  between  e'ectrical  and 
magnetic  phenomena,  and  he  showed  us  that  many  things 
besides  amber  were  susceptible  of  electrical  attraction. 
When  I  think  of  the  great  number  of  hypotheses — I  think 
many  of  them  are  more  worthy  of  that  name  than  of  being 
called  theories — that  have  been  successively  raised  and  ex- 
ploded. I  feel  like  giving  great  honor  to  Gilbert,  of  whom 
Lord  Bacon  speaks  when  he  says,  "Electricity  concerning 
which  Gilbert  has  told  us  so  many  fables,"  for  at  that  lime 
it  was  not  easy  to  believe  even  practical  truths  when  told 
by  practical  men  in  a  practical  way. 

In  regard  to  the  experiments  ol  Mr.  Tesla,  to  which  Mr. 
Sperry  has  referred,  it  was  indeed  my  privilege  to  be  pres- 
ent at  a  lecture  which  Mr.  Tesla  gave  in  the  hall  of  Col- 
umbia College,  New  York,  some  two  weeks  ago.  Mr. 
Tesla  performed  some  exceedingly  beautiful  and  interest- 
ing experiments,  and  gave  a  remarkably  instructive  lecture; 
the  interest,  howevtr,  being  somewhat  modified  by  the  fact 
that  Mr.  Tesla  devoted  the  first  hour  of  his  lecture  to  the 
in(|uiry  what  electricity  is.  Now  it  is,  no  doubt,  highly 
important  that  we  should  some  day  know  or  that  our  suc- 
cessors should  some  day  know,  what  electricity  is,  as  well 
as  what  ether  and  magnetism  are.  IJut  to  me  it  seems  far 
more  important  to  learn  what  magnetic  or  electrical  energy 
can  do.  AVe  must  not  forget  however,  that  there  is  one 
grand  reason  for  keeping  up  this  research  for  the  purpose 
of  finding  out  what  electricity  is,  and  that  is  that  when  we 
do  find  what  it  is  we  shall  have  a  better  conception  of  what 
it  can  do  than  we  can  ever  obtain,  only  knowing  as  we  now 
do  what  it  is  not. 

I  remember  one  experiment  by  Mr.  Tesla  which  made  a 
very  marked  impression  on  my  mind.  The  lecture  was 
devoted  to  the  consideration  of  the  phenomena  produced 
by  alternate  currents  at  high  frequencies,  lie  had  a  com- 
piete  arch  of  brass,  and  he  had  an  incandescent  lamp 
which  was  connected  with  some  wires.  The  lecturer  sent 
alternate  currents  at  a  most  wonderful  rale  of  frequency 
through  this  arch  which  might  be  supposed  to  short  circuit 
them  completely,  and  this  incandescent  lamp  he  would 
place  at  dil'lerenl  points  until  he  had  got  within  four  inches 
of  the  brass  rod,  and  yet  the  lamp  was  made  incandescent 
by  alternate  currents  passing  through  the  arch.  He  argued 
tliat  that  showed  the  wonderful  possibilities  in  what  might 
hereafter  be  done  in  the  study  of  alternating  currents. 

The  speaker  of  this  evening  mentioned  one  fact  which 
should  be  of  interest  to  practical  men,  and  that  was  that 
when  allernating  currents  were  sent  through  a  wire  at  high 
frequencies,  they  seemed  to  traverse  that  wire  only  skin 
deep. 

1  do  not  know  what  the  practical  lessons  are  that  we 
shall  uUimately  derive  from   this  knowledge;  but  it  may  be 
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that  we  shall  discover  some  way  of  making  the  wires  hol- 
low, and  if  we  can  do  that  we  shall  accomplish  a  great 
ecooomy.  If  we  have  a  thick  wire  and  lind  that  we  can 
send  the  current  along  the  outside  of  it — it  must  be  alter- 
nating currents  to  do  this — we  can  take  th;  copper  wire 
and  hollow  that  out  making  another  wire, -and  then  hollow 
that  out  and  so  on,  and  we  shall  have  made  a  very  great 
advance  in  electrical  science! 

In  that  connection  I  may  mention  another  of  the  theo 
ries  of  Professor  Lodge.  He  proposes  to  regard  wires  as 
being  simply  holes  through  an  insulator  from  one  end  of 
the  wire  to  the  other,  and  the  electricity  or  electrical  ener- 
gy is  supposed  to  travel  through  those  holes  and  the  di- 
electric or  surrounding  insulator  is  supposed  to  have  the 
effect  of  carrying  or  supp:irting  the  electrical  energy.  This 
reminds  me  of  something  that  was  told  me  yesterday  by 
Frank  G  Beach  of  a  very  singular  phenomenon  which  was 
witnessed  at  one  of  his  western  telephone  stations  last 
week,  where  there  was  a  lightning  storm.  The  lightning 
entered  the  house  of  a  subscriber,  broke  away  the  plaster 
where  the  wire  came  through,  and  passed  through  a  great 
many  feet  of  cotton  covered  wire.  It  melted  and  dissipated 
the  copper  wire  completely,  but  the  telephone  apparatus  es- 
caped damage,  about  three  inches  of  wire  attached  to 
each  binding  screw  being  left.  The  singular  part  how- 
ever, was  the  fact  that  it  did  not  burn  the  cotton  covering 
at  all,  but  simply  left  it  in  the  same  shape  as  Professor 
Lodge's  holes  through  the  dielectric.  (Mr.  Lockwood  here 
exhibited  the  unharmed  cotton  covering  of  the  wire  to 
which  he  had  just  referred.  The  cut  is  a  reproduction 
of  a  photograph  of  the  cotton  cover)  I  doubt,  however, 
whether  the  electrical  energy  would  travel  through  that 
kind  of  perforation  of  the  dielectric  as  well  as  through  one 
made  by  wire.  I  do  not  undertake  to  explain  that  singular 
phenomenon  at  all.  I  have  no  doubt  that  this  and  other 
remarkable  phenomena  could  be  easily  explained  by  some 
of  the  various  theories  we  have.  It  would  seem  that  the 
copper  must  have  been  completely  fused  and  reduced  to 
powder  before  any  action  took  place  in  the  cotton, 

Mr.  Sperrv  :  I  wish  to  call  the  attention  of  those  who 
may  examine  this  cotton  that  the  color  is  still  there.  Just 
think  of  that  for  one  moment — a  number  18  wire  removed 
absolutely  without  even  affecting  the  color  of  the  cotton  ! 
That  is  to  me  startling  as  well  as  wonderful. 

I  had  hoped  that  Mr.  Lockwood  would  recall  the  exper- 
iment in  which  Tesla  was  enabled  to  produce  light  seem- 
ingly without  heat  or  any  of  the  other  manifestations  of 
other  energies  that  we  always  associate  in  our  minds  with 
heat.  I  understood  that  Tesla  had  a  large  sheet  of  zinc 
placed  at  each  end  of  the  platform  and  by  means  of  two 
tubes  which  he  held  in  his  hand  he  was  enabled  to  illumi- 
nate the  whole  room  by  simply  approaching  the  tubes  to  the 
two  sheets  of  zinc,  employing  rapidly  alternating  cur- 
rents. 

Mr.  Lockwood:     That  is  the  one  that  would  not  work. 

Mr.  Si'erry:  From  the  account  I  heard  there  were 
manifestations  that  showed  the  principle  still  remained. 
The  explanation  of  these  phenomena,  had  the  experiment 
been  successful,  might  be  traced  in  some  remarks  made  by 
Professor  Hertz  during  the  last  six  months.  He  looks  up- 
on the  phenomena  of  ight  as  so  closely  related  with  those 
of  electricity  that  by  simply  reducing  the  wave  length  and 
the  atomic  vibration  light  may  be  produced  without  heat, 
and  in  that  way  illumination  secured  with  the  least  possible 
expenditure  of  ene'gy  or  mechanical  force.  It  would 
seem  fiom  some  of  the  experiments  performed  by  Tesla 
in  New  Vork  a  couple  of  weeks  ago  that  while  he  was  un- 
able to  give  any  rational  explanation  of  these  phenomena, 
he  had  been  able  to  approach  more  nearly  the  ideal  conclu- 
sions of  theorists  than  has  been  done  heretofore. 

I  remember  recently  having  read  that  Newton,  the  dis- 
coverer of  the  laws  of  mathematics  and  gravitation,  was 
himself  convinced  that  this  elher  existed,  and  so  thorough- 
ly did  he  believe  it  that  he  was  led  to  cast  a  slur  upon  those 
who  thought  that  this,  to  him,  all  pervading  fluid  did  not 
exist.  He  based  his  mathematic34  considerations  on  the 
fact  that  this  elher  did  exist;  so  there  is  nothing  startling- 
iy  new  in  the  assertion  of  this  all  permeating  ether. 

Henry  discovered  the  effects  of  the  rapid  alternation 
of  a  Leyden  jar,  upon  which  Hertz  has  built  those  wonder- 
ful demonstrations  of  Maxwell's  laws.  We  find  in  the  writ- 
ings of  Henry  that  he  had  a  very  complete  conception  of  the 
existenceand  workings  of  this  ether.  He  followed  in  the  foot- 
steps of  Franklin,  as  I  understand  it,  and  explained  the  phe- 
nomena of  the  excitation  of  electricity  upon  a  body  by  say- 
ing that  electricity  was  one  lUiid,  and  that  upon  one  pole 
of  the  body  this  fluid  was  condensed,  and  upon  the  other  it 
was  correspondingly  rarefied.  One  of  the  experiments  con- 
firmatory of  the  theory  was  that  in  which  two  glass  rods,  a 
pith  ball  and  a  ball  of  woolen  yarn  are  employed  That 
was  one  of  the  experiments  upon  which  Henry  depended 
for  the  substantiation  of  that  particular  theory,  which  was 
shared  by  a  great  many  other  scientific  people  about  1830. 
when  Henry  wrote  on  these  subjects.  I  think  too  much 
honor  cannot  be  paid  Henry  for  his  very  acute  observations 
with  reference  to  the  alternations  of  the  discharge  of  a 
Ivcyden  jar,  especially  as  Professor  Hertz  has  lately  been  en- 
abled to  evolve  so  much  of  the  truth  that  places  current 
theories  on  a  right  basis. 

Mr.  flRiRK:  It  has  been  my  province  to  apply  the 
known  action  of  this  unknown  something.  The  ([uestion 
is.  What  is  electricity?  What  is  grivitation;  what 
is  matter;  when  was  the  beginning?  We  discov- 
ered matter,  I  suppose,  as  soon  as  we  were;  gravi 
tat  ion  was  also  discovered  in  a  like  manner; 
developments  later  on  gave  us  the  science  of  chemistry, 
which  is  the  science  of  matter  to  a  certain  extent.  We 
have  now  the  laws  of  gravitation  ;  we  have  the  laws  of 
electricity;  we  can  apply  these  laws  in  a  practical  way  but 
as  we  do  not  know  where  the  beginning  was,  so  we  do  not 
know  where  the  end  will  he.  I  have  not  the  slij^htcst 
doubt  that  when  we  discover  what  electricity  is  we  shall 
discover  what  all  the  others  are.  . 

Mr.  Dow:  I  have  to  disclaim,  with  Mr.  Gricr,  as  aprac- 
tical  man  any  exploration  of  those  fields  that  have  been 
opened  10  us  by  the  paper  of  this  evening,  and  I  would  say 


for  hira  and  for  myself  that  we  accept  the  working  theories 
that  are  handed  down  to  us  just  as  the  sailor  accepts  the 
nautical  almanac,  as  being  good  until  a  new  one  displaces 
it;  or  as  we  accept  the  working  drawings  that  come  with 
the  machinery,  as  being  good  until  experience  proves  they  are 
not.  The  days  of  the  practical  electrical  engineer  are  spent 
in  fighting  misplaced  matter  and  mis-directed  energies,  and 
he  may  amuse  himself  and  exercise  his  mind  nights  and 
Sundays,  provided  he  does  network  Sundays,  by  studying 
the  abstract  theories  of  electricity  and  of  ether,  but  I  am 
afraid,  to  judge  from  my  own  experience  that  his  thoughts 
on  such  occasions  will  naturally  and  irresistibly  turn  into 
channels  connected  with  his  daily  work  in  the  hope  that 
possibly  he  may  find  an  easier  track  than  the  one  in  which 
he  has  been  plodding  the  preceding  week. 

Mr.  Kelly:  It  impressed  me  that  there  must  be  some- 
thing wrong  about  the  idea  of  rapidly  alternating  currents 
not  entering  the  wire  very  deeply,  or  the  part  of  the  current 
entering  the  wire  being  lost  as  heat.  It  seems  to  me  that 
theory  must  be  wrong  for  if  that  be  true  all  that  would 
be  required  to  transmit  electrical  energy  would  be  to 
furnish  a  continuous  dielectric  with  a  hole  through  it. 
If  there  were  no  copper  wire  to  take  up  the  energy  there 
would  be  no  loss  in  hear. 

The  Chairm.vn:  The  matter  of  that  copper  disappearing 
is  not  so  wonderful ;  I  have  had  gold  disappear  from  pockets 
and  leave  nothing  but  the  cotton  surrounding  it. 

F.  L.  Perry;  In  regard  to  the  disappearance  of  the 
copper  in  the  case  of  the  telephone  wire,  referred  to  by 
Mr.  Lockwood.  I  think  the  phenomenon  may  be  explained 
in  the  same  way  as  you  explain  the  disappearance  of  a 
bullet  from  a  tissue  paper  wrapping  when  you  put  a  pin 
hole  in  the  bottom  and  hang  it  over  a  gas  jet.  I  have 
hung  a  bullet,  wrapped  in  several  layers  of  tissue  paper, 
over  a  lamp  and  melted  the  bullet  leaving  the  paper 
virtually  unharmed.     If  I  could  get  heat  enough  to  melt 
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that  bullet,  it  seems  to  me  that  by  suddenly  heating  the 
wire  by  electricity  to  a  point  beyonc^  incandcEcence  the 
copper  might    be  melted  in  a  similar  way. 

Mk.  LocKwriou:  I  have  no  doubt  that  is  the  true  ex- 
planation. When  Mr.  IJeach  told  me  of  this  yesterday,  I 
was  reminded  of  some  experiments  of  my  boyhood,  when  I 
used  to  make  a  mixture  of  saltpeter,  sulphur  and  charcoal, 
and  I  used  to  place  this  mixture  in  a  walnut  shell  and  when 
the  explosion  would  take  place  the  shell  would  be  left,  and 
the  cover  would  be  burned.  The  only  thing  to  think  of 
in  this  case  is  that  the  electrical  energy  worked  so  swiftly 
that  it  didn't  have  time  to  touch  the  cotton  covering 

Mk.  Spehrv:  As  ^^r.  Lockwood  siys,  if  there  is  any  one 
part  of  that  paper  which  is  absolutely  certain,  it  is  that  with 
reference  to  the  skin  deep  action  of  alternating  currents  in 
the  wire.  That  has  certainly  been  proven  beyond  cavil  to 
be  a  fact,  and  it  is  assumed  as  one  of  the  great  foundation 
stones  of  this  theory.  There  is  no  doubt  whatever  about 
the  certainty  of  that  action.  It  seems  to  lead  one  to  think 
that  Professor  Lodge's  explanation,  which  has  been  talked 
of  freely  for  the  past  year,  was  that  a  wire  was  merely  a  hole 
through  a  vast  ocean  of  ether,  and  that  it  was  really  in  the 
ether  that  the  energy  was  transferred,  while  it  was  in  the 
hole  that  the  fluid  was  squeezed  out.  The  mathematical 
deductions  of  Sir  William  '^rhomson  recently,  in  reference 
to  the  practical  application  of  high  alternating  currents, 
has  removed  that  part  of  the  matter  out  of  the  realm  of 
theory  entirely,  and  made  it  a  matter  of  fact  in  common 
practice. 


Van  Nort  Bros,  of  St.  Louis  have  just  placed  50  incan- 
descent lights,  together  with  arc  head  light  and  boom  light. 
on  the  steamtr  Lily.  They  are  now  lighting  the 
'■  City  of  Paducah,"  a  new  boat  just  being  finished  for  the 
Tennessee  River  Packing  company  with  an  arc  light  outfit 

According  to  the  law  recently  enacted  to  regulate  elec- 
tric lighting  in  Iowa,  no  gas  works  or  electric  light  plants 
shall  be  established  by  any  city  or  town  until  a  majority  of 
the  legal  voters  thereof,  at  a  general  or  special  election, 
decide  in  favor  of  the  improvement.  The  council  may 
order  the  question  whether  such  gas  v.orks  or  electric  light 
plant  shall  be  established  by  the  city  or  town  submitted  to 
a  vote  at  any  general  election,  or  at  any  election  especially 
called  for  that  purpose. 


A  Thermo-Electric  Method  of  Studying 
Cylinder  Condensation  in  Steanri  En- 
gines.' 

Ey  Prof.  Edwin  H.  Hall. 

The  subject  of  cylinder  condensation  is  one  that  possibly 
would  come  more  aptly  before  the  mechanical  engineers 
than  before  the  electrical  engineers,  and  yet  most  electrical 
engineers  are  to  a  greater  or  less  extent  mechanical  en- 
gineers, and  the  time  when  we  can  dispense  with  the  steam 
engine  in  the  practical  application?  of  electricity  seems  not 
yet  to  be  near.  The  methods  for  turning  the  energy  of  coal 
directly  into  electric  currents,  I  believe  have  not  yet  been  put 
into  application. 

The  subject  of  cylinder  condensation  is  one  that  has  al- 
ways been  prominent  in  the  study  of  the  steam  engine. 
Before  the  time  of  James  Watt  at  every  stroke  the  cyl- 
inder was  filled  With  steam  and  then  it  was  cooled  down 
by  pouring  water  on  the  outside,  or  by  admitting  water 
into  the  inside,  so  that  whenever  the  steam  was  admitted  it 
found  the  cylinder  cool.  A  hrge  part  of  the  steam  admit- 
ted at  every  stroke  was  turned  into  water  at  once  on  ad- 
mission, and  some  of  it  was  doubtless  tuined  back  into 
steam  during  the  stroke,  but  much  of  it  went  out  as  water 
in  the  end.  Watt  introduced  the  independent  condenser 
by  means  of  which  the  steam  is  removed  from  the  cylinder 
without  cooling  the  latter  down,  as  it  was  cooled  before; 
and  yet,  it  is  still  believed  that  a  very  considerable  part  of 
all  the  steam  that  entersthe  cylinder  is  condensed  upon  the 
inner  surface  of  the  cylinder;  that  some  of  this  is  re-evap- 
orated du'ing  the  stroke,  but  that  a  very  considerable  part 
remains  as  liquid  at  the  end  of  the  forward  stroke,  and  is 
only  turned  back  into  steam  duiing  the  back  stroke,  when 
it  is  a  disadvantage  rather  than  an  advantage,  for  it  has  to 
be  expelled  by  the  returning  piston  It  is  considered  that 
in  some  engines  as  much  as  25  per  cent,  of  all  the  steam 
that  enters  the  cylinder  goes  through  the  cylinder  as  water 
— that  is,  during  the  forward  part  of  the  stroke. 

The  cause  of  cylinder  condensaiion  is  that  when  the 
cylinder  is  thrown  into  communication  with  the  condenser, 
rapid  evaporation  takes  the  place  of  the  water  remaining 
on  the  wall,  and  that  rapid  evaporation  under  the  dimin- 
ished pressure  coolsgreatly  the  cylinder  wail.  A  Hitle  more 
than  two  years  ago.  Jan.  17,  iSSg.  Mr.  Dickerson  of  New 
Vork  gave  an  address  before  the  Electric  club  of  that  city, 
in  which  he  advanced  the  proposition  that  the  pecu'iar  char- 
acter of  the  indicator  card  of  a  steam  engine  which  was 
supposed  to  show  cylinder  condensation  and  re-evaporation 
was  due  to  leakage  by  the  valves— leakage  in  by  the  valves 
at  one  part  of  the  stroke,  leakage  out  by  the  valves  at  an- 
other part  of  the  stroke.  He  made  the  statement  that  the 
steamers  in  the  waters  about  New  Vork  ciiy  would  travel 
four  or  five  miles  an  hour  with  the  valve  between  the  boil- 
er and  the  cylinder  closed.  Mr.  Dickerson's  paper  ex- 
cited my  interest — perhaps  more  than  it  would  had  I  been 
trained  a  steam  engineer.  I  knew  that  this  was  a  matter  in 
controversy  between  steam  engineers — that  they  were  by 
no  means  decided  as  to  the  amount  of  cylinder  condensa- 
tion, nor  as  to  what  caused  the  c>linder  condensation, 
some  believing  that  the  steam  entering  at  ti,  Fig.  i,  was 
cooled  by  contact  with  a  layer  of  water  remaining  over  from 
the  previous  stroke — the  layer  of  water  upon  the  inside  of 
the  cylinder.  They  thought  that  you  could  hardly  account 
by  the  action  of  the  iron  alone  for  the  very  sudden  conden- 
sation of  such  a  large  amount  of  steam.  Mr.  Dickerson's 
paper,  then,  stimulated  me  to  undertake  an  investigation  of 
this  matter  in  a  direction  in  which  it  had  not  been  ap- 
proached before,  so  far  as  I  know.  Steam  engineers  have 
invariably,  so  far  as  I  know,  examined  this  question  by 
study  of  the  indicator  card,  examining  the  pressure  at  dif- 
ferent parts  of  the  stroke--the  pressure  and  volume,  and  find- 
ing out  how  much  steam  they  indicate.  Knowing  the 
pressure  at  this  part  of  the  stroke,  C  Fig.  2,  and  the  vol- 
ume occupied  by  the  steam  we  can  tell  what  weight  of 
steam  there  is  in  the  cylinder  as  steam.  It  is  found  fre- 
quently that  there  is  more  steam  in  the  cylinder  at  the  end 
of  the  stroke  than  at  the  beginning  of  the  expansion.  Ac- 
cording to  Mr.  Dickerson  that  was  due  to  the  leakage  by 
the  valves  by  which  steam  was  admitted,  when  the  pressure 
in  the  cylinder  fell  low.  It  seemed  to  me  that  we  might 
lest  the  question  how  much  heat  enters  the  cylinder  wall  by 
a  thermo-electric  metliod.  Let  Fig  i  represent  the  thick- 
ness of  the  cylinder  wall.  O  is  a  hole  which  in  the  engine 
referred  to  is  bored  for  attaching  the  indicator.  It  is  about 
'I  of  an  inch  in  diameter.  The  thickness  of  the  wall  is 
about  i  of  an  inch — a  little  more  than  that.  I  screwed 
into  that  hole  a  plug,  Fig.  3.  havirg  at  this  end,  /.  a  slice 
of  iron — I  had  steel  at  first — of  known  thickness.  Into 
one  hole  I  put  a  bar  of  antimony  .7 ;  into  the  other  a  bar  of 
bismuth,  A'  The  two  were  insulated  from  the  plug.  It 
is  known  to  all  of  you  that  bismuth  and  antimony  make  an 
excellent  thermo  electric  pair — the  best  that  is  in  practical 
use.  If  I  connect  the  antimony  with  the  copper  wire.  ^'■.■ 
the  bismuth  with  the  copper  wire,  < ,  and  lead  those  wires 
to  a  galvanometer.  I  shall  get  a  current  through  that  gal- 
vanometer whenever  the  two  junctions  here,  (/  and  /',  are  at 
a  different  temperature  from  the  section  where  the  antimony 
and  the  bismuth  strike  this  slice  of  iron.  If  I  put  the  ends 
of  these  rods  of  bismuth  and  antimony  into  a  pot  of  paraf- 
fine  and  heat  the  paratfine  when  I  get  the  temperature  of 
these  two  junctions  a  and  /'  where  the  copper  joins  the  bis- 
muth and  antimony,  the  same  as  the  temperature  where 
the  antimony  and  bismuth  strike  the  iron  the  current  will 
cease.  If  the  temperature  here  is  below  the  temperature 
there,  I  get  the  current  in  one  direction.  If  the  temperature 
here  is  higher  than  the  temperature  there,  I  get  a  current 
in  the  opposite  direction.  That  was  the  beginning  of  the 
method.  Uut  it  presently  occurred  to  me  that  it  would  not 
do  to  use  bismuth  and  antimony,  for  the  reason  that  the 
heat  conductivity  of  those  substances  was  so  different  from 
that  of  iron.  My  purpose  was  to  find  what  the  tempera- 
ture was  at  a  certain  thickness  in  the  cylinder  wall  Pt  a  cer- 
tain part  of  the  stroke.     (I  close  this  circuit   at  .f  c,  at  a 

lAliHtrnct  of  n  paper  rend  before  tlic  Anicrican  liiMiti.tc  nf  l'"Icctri- 
cal  iMigiiiccrs,  Mny  20,  i8qi. 
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particular  part  of  the  stroke  by  means  of  a  cam  upon  the 
crank.  I  can  close  the  circuit  at  any  part  of  the  stroke  for 
a  short  time)^ 

It  being  my  purpose,  I  say.  to  find  what  the  temperature 
is  at  a  particular  depth  in  the  iron,  I  wished  to  have  that 
temperature  as  exactly  as  possible  what  it  would  be  if  _  this 
iron  were  in  a  normal  condition,  that  is,  if  this  were  in  a 
solid  cylinder  instead  of  being  in  a  prepared  plug.  To  get 
that  I  found  it  necessary  to  have  for  these  bars,  A  and  B, 
Fig.  3,  a  heat  conductivity  which  was  more  nearly  like  that 
of  iron  than  the  heat  conductivity  of  antimony  and  bismuth 
is.  So  I  cast  about  for  some  metal  which  would  with  iron 
itself  make  a  good  thermo-electric  couple,  and  of  which  the 
heat  conductivity  would  be  very  like  that  of  iron.  Nickel, 
suggested  itself.  Nickel  and  iron  make  a  very  good  thermo- 
electric pair.  I  determined  to  make  my  plug  in  this  way. 
Fig.  4  shows  a  plug  with  a  hole  bored  completely  through 
it.  A  slice  of  cast  iron  represented  by  5  is  ground 
10  a  particular  thickness,  and  is  screwed  on  at  the  end  of 
the  plug,  making  a  steam-tight  joint — at  least  I  meant  it 
to  be  steam-tight.-  Into  this  hole  I  put  a  core  of  nickel 
insulated  from  the  iron  except  where  it  strikes  the  slice. 
The  nickel  is  soldered  to  the  iron  in  this  way.  The  slice 
is  tinned  very  thinly,  the  end  of  the  nickel  core  is  also 
tinned.  The  two  are  heated  and  then  in  a  vise  they  are 
held  togelher  until  they  are  cooled,  so  that  the  thickness  of 
the  solder  is  not  more  than  a  thousandth  of  an  inch.     The 
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soldering  was  done  with  the  slice  and  a  nickel  core  in 
place,  the  slic°  being  screwed  to  the  plug,  and  the  core  be 
ing  surrounded  with  a  single  layer  of  paper  to  keep  it  free 
from  the  iron  except  at  the  bott  m  of  the  hole.  Slice  and 
core  were  removed  from  the  plug  after  soldering,  and  the 
solder  which  had  been  squeezed  out  from  the  joint  by  the 
action  of  the  vise  was  carefully  turned  off  in  a  lathe.  The 
distance  from  the  outer  end  of  the  core  to  the  farther  sur- 
face of  the  slice  was  measured  carefully  before  soldering 
and  after  soldering.  In  no  case  did  these  measurements 
show  the  thickness  of  the  solder  to  be  as  much  as  .02 
mm 

I  know  very  definitely,  then; the  depth  at  which  the  con- 
tact takes  place.  Now  as  to  the  heat  c  nductivity  of  nickel, 
I  can  find  no  data  in  the  books.  I  believe  00  information 
in  regard  to  it  turned  up  in  my  studies.  But  I  knew  from 
the  relation  of  its  electric  conductivity  to  that  of  iron,  that 
the  best  conductivity  ought  to  be  nearly  like  that  of  iron, for 
usually  heat  conductivity  and  electric  conductivity  go  hand 
in  hand.  I  had  to  have  a  bar  of  nickel  make  for  the  ex- 
periments. It  was  a  yard  long  and  about  one  square  inch 
in  cross  section.  I  determined  the  heat  conductivity  of 
that  by  comparison  with  a  simular  bar  of  cast  iron.  I 
found  that  the  heat  conductivity  of  nickel  is  rather  less 
than  that  of  cast  iron,  perhaps  15  or  20  per  cent,  less^  but 
still,  nearer  the  heat  conductivity  of  cast  iron  than  any 
other  melal  that  I  could  get  that  would  make  with  iron  a 
good  thermo-electric  junction.  The  specific  heat  of  nickel 
is  near  that  of  iron,  which  again  is  as  important,  perhaps, 
as  the  matter  of  thermal  conductivity.  Now  from  the 
nickel  core  I  lead  a  nickel  wire,  both  being  made  from  the 
same  bar  of  which  I  had  determined  the  conductivity  (rom 
the  iron  an  iron  wire.  This  and  the  one  of  nickel  were 
slender  bars  about  15  cm  long  rather  than  wires  proper. 
The  junctions  i  and  «,  Fig.  4,  are  put  in  a  pot  of  parafflne 
and  go  through  the  processes  which  I  have  indicated  al- 
ready. 

I  had  three  plugs  made.  With  one  the  slice  of  iron  was 
half  a  millimeter  thick  {.051  cm.),  with  the  other  a  milli- 
meter thick  (o  loi  cm.),  with  the  other  two  millimeters  thick 
(0..103  cm  )  Let  Fig.  2  be  the  indicalor  card  from  the 
engine  with  which  we  are  making  this  test.  I  used  first 
the  plug  w  th  the  thinnest  slice,  and  I  f  und  the  tempera 
ture  at  this  depth  of  iron  half  a  millimeter  at  that  part  of 
the  stroke,  /■,  Fig.  2,  just  before  sttam  is  admitted.  I  did 
the  same  with  the  millimeter  slice  and  with  the  two  milli 
meter  slice.  Let  />,  Fig.  5  represent  4  mm.  (f  the  thick- 
nessof  the  cylinder-wall,  points  at  depths  of  X  ™"^--  ^  ^^- 


and  2  mm.  being  marked  upon  it.     The  curves   presented 
arc  not  perfect.     Suppose  that  distances   out   here  to   the 

iln  my  latest  cxperimfinls  the  lly-whctl  has  made  about  60  revolu- 
tions per  minute,  and  contact  hiis  lii^iled  alxmt  1-60  part  of  .1  revolu- 
tion. The  cam  puslies  two  pieces  of  brass  toKcthi-r  without  touchmR 
cither  of  tliem  directly  SprinKS  hold  the  two  slips  of  brass  apart 
when  the  cam  in  not  acting. 

'■f|n  some  of  the  experiments  this  joint  was  not  perfectly  tight,  for 
water  was  sometimes  seen  to  come  out  by  the  core  N  before  the  plug 
became  hot.  Generally  on  such  occasions  the  leaking  appeared  to 
cease  when  the  plug  became  hot  The  fact  probably  is  that  the  j()int 
continued  to  leak  slightly,  but  leaked  dry  stcnm,  the  Iruiperatun?  at 
the  outer  end  of  the  pluK  being  aboot  lOii"  C  and  at  the  inner  end 
considerably  bighur,  lloib  e.vperimcnt  and  reason  inditate  that  the 
cfteet  of  sutb  leakage  upon  the  temperature  (ound  was  slight. 

■>Tlic  nickel  used  was  of  fair  commercial  quality.  lam  not  yc- 
prepared  to  publish  details  of  the  measurement  of  its  conduct 
tivity. 


left  from  the  line  £>  represent  excesses  above  log 
degrees  —  109  degrees  centigrade  being  the  tem- 
perature of  the  outer  surface  of  the  cylitder  wall.  With 
the  half  millimeter  slice  at  this  part  of  the  stroke,  I',  Fig.  2, 
I  find  an  excess  above  109  degrees  of  8  or  9  which  I  will 
represent  by  the  distance  <7.  With  the  millimeter  slice  I 
find  the  temperature  to  be  greater  at  this  part  of  the 
stroke,  and  will  represent  the  excess  above  109  degrees  by 
the  distance  /'.  With  the  two  millimeter  slice  the  tempera- 
ture was  not  very  different  from  what  it  was  with  the  one 
millimeter.  Through  the  lops  of  the  lines,  a  b  and  c  I 
draw  a  curve.  (What  I  wish  to  do  sometime  is  to  be  able 
to  plot  a  curve-like  that  giving  the  temperature  all  the  way 
down  here  inside  the  wall  of  the  cylinder  at  this  particular 
part  of  the  stroke.) 

I  make  similar  determinations  for  that  part  of  the  stroke, 
(",  Fig  2.  I  find  the  temperature  at  half  a  millimeter  depth 
has  risen  to  131  degrees  mote  or  less.  The  temperature 
at  a  depth  of  a  millimeter  is  a  little  higher.  This  point  half 
a  mm.  deep,  has  already  begun  to  cool.  The  fact  is  that  in- 
my  engine  the  cut-off  is  like  that  (Fig.  2) — pretty  gradual, 
so  that  re  evaporation  very  likely  begins  before  the  cut-off 
is  complete.  I  suspect,  however,  that  131  degrees  is  too  low 
for  the  temperature  at  a  depth  of  half  a  mm.  At  the  depth 
of  two  millimeters  the  temperature  is  not  as  high  as  it  is 
at  a  depth  of  one  mm.  At  the  depth  of  two  millimeters  in 
the  iron  there  i*^,  however,  a  jump  of  some  four  or  five 
degrees  centigrade. 

One  of  these  curves,  Fig.  5,  represents  the  condition  of 
things  at  this  part  of  the  stroke,  /■.  The  other  curve  rep- 
resents the  condition  of  things  at  that  part  of  the  stroke,  c. 
The  curves  are  by  no  means  accurate  aod  they  are  very  in- 
complete, butsupposing  them  made  perfect,  I  have  merely 
to  put  on  here  a  planimeter  to  measure  the  area  between 
those  two  curves,  and  it  is  then  easy  to  determine  how  much 
the  heat  in  the  cylinder  at  this  part,  c,  of  the  stroke  exceeds 
the  heat  in  the  cylinder  at  that  part,  k^  of  the  stroke,  and 
this  excess  of  heat  is  the  heatwhich  has  been  given  up  by 
steam  to  the  cylinder-wall,  which  has  been  done  during 
the  admission.  Allowance  should  be  made,  of  course,  for 
the  loss  through  the  wall  meanwhile.  Then  I  compare 
that  with  the  indicator  card,  and  see  whether  the  two  are  in 
agreement. 

I  have  made  some  tests  for  points  at  other  parts  of  the 
stroke.     I  found,  as  I  have  already  stated,  that  at  a   half 
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millimeter  depth  the  temperature  at  cut-off  has  already 
passed  the  maximum,  that  it  falls  rapidly  down  here  during 
expansion,  and  at  this  part  of  the  stroke  near  release  it  is 
oily  a  few  degrees  higher  than  at  the  end  of  the  exhaust. 
But  the  parts  deeper  in  the  cylinder  are  of  course  slower  to 
cool.  In  fact,  the  heat  rushes  into  the  wall  here  during 
admission;  then  as  soon  as  the  pressure  is  relieved,  the 
water  begins  to  evaporate  from  the  inner  wall  here  and  the 
heat  ebbs  back,  and  is  spent,  some  part  of  it,  in  forming 
steam  during  the  expansion,  but  not  all  of  it;  a  consider- 
able part  remains  at  the  end  of  the  stroke,  to  be  spent  in 
evaporating  water  which  is  still  clinging  to  the  wall  of  the 
cylinder.  As  I  have  said,  this  research  is  by  no  means 
complete,  but  it  has  gone  far  enough  to  indicate  that  a  very 
large  quantity  of  heat  goes  into  the  cylinder  wall.  A  very 
rough  calculation  from  my  experiments  indicates  that  in 
the  engine  I  am  using,  Kendall  &  Roberts'  10  inch  cylinder 
with  15  inch  stroke,  this  maximum  pressure  I  get  here. 
Fig,  2,  is  about  33  pounds  above  atmospheric.  I  use 
an  expansion  of  about  4  and  about  60  strokes  to  the  min- 
ute. According  to  the  best  estimate  I  can  make, 
probably  two-thirds  as  much  steam  is  condensed  upon 
the  cylinder  wall  as  remains  active  at  the  beginning  of  ex- 
pansion. I  should  say  that  two-fifths, this  is  very  likely  an 
over-estimate,  perhaps  1-3  would  be  safer,  probably,  of  all 
the  .steam  that  enters  that  cylinder  is  condei>sed  upon  the 
cylinder  wall  upon  the  first  quarter  of  the  stroke.  How 
much  of  that  is  re-evaporated  during  the  stroke  and  so  helps 
more  or  less,  I  do  not  yet  know.  According  to  the  indi- 
cator cards  taken  during  the  experiments  with  the  plugs 
the  weight  of  steam  in  the  cylinder  at  the  end  of  expansion 
is  about  1.25  times  as  great  as  just  after  cutoff.  How 
much  heat  is  absorbed  by  the  layer  of  water  which  remains 
over  from  the  previous  stroke  I  cannot  tell.  I  think  there 
is  some  evidence  that  a  layer  of  water  does  remain  over 
from  the  previous  stroke.  This  examination  shows,  how- 
ever, that  the  iron  is  exceedingly  effective  in  cylinder  con- 
densation, and   it  suggests  the  (luestion  whether  it    is  not 


possible  to  coat  the  inner  wall  of  the  engine  with  some- 
thing which  would  prevent,  to  a  considerable  extent,  this 
condensation.  It  is  not  easy  to  find  something  with  which 
one  can  coat  the  rubbing  surface  of  the  cylinder,  I  sup- 
pose, but  there  is  the  end  of  the  cylinder  and  there  is  the 
face  of  the  piston,  and  those  two  surfaces  make,  in  the  case 
of  a  short  cut-off,  perhaps  more  than  half  the  area  which 
is  effective  in  this  cylinder  condensation  It  doesn't  seem 
to  me  at  all  impossible  that  some  comparatively  non-con- 
ducting material  can  be  found  with  which  those  surfaces 
can  be  coated  so  as  very  materially  to  decrease  the  cylinder 
condensation.  Experiments  for  that  purpose  could  easily 
be  made  with  plugs  of  this  kind.  Instead  of  having  to 
coat  the  whole  cylinder  one  might  lay  on  this  plug  some 
nonconducting  material  and  see  how  much  difference  that 
would  make  in  the  amount  of  heat  absorbed.  I  haven't 
attempted  anything  of  the  kind,  but  it  doesn't  seem  fanciful 
to  imagine  that  something  valuable  might  come  out  of  it, 
and  a  very  large  saving  in  the  steam  used  in  steam  engines 
might  perhaps  be  made  in  this  way. 

"The  research  of  which  1  have  here  given  an  account  has 
been  carried  on  with  money  from  the  Rumford  Fund  of  the 
American  Academy  of  Arts  and  Sciences. 

For  indispensable  assistance  in  the  investigation  I  am 
indebted  to  Messrs.  Barron,  Curtis,  Hale,  Kendrick  and 
Sage,  members  of  a  class  at  Harvard  College  engaged  in  a 
study  of  the  steam-engine. 

Discussion. 

Dr.  W.  E  Geyer:  I  know  of  some  experiments  where 
an  attempt  was  made  to  effect  that  saving  of  which  Prof. 
Hall  speaks,  by  using  bismuth  in   parts  of  the   cylinder. 
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Bismuth  is  a  metal  having  an  extremely  low  conductivity 
of  heat.  Under  the  circumstances  bismuth  would  not  stand; 
it  would  gradually  grind  away,  or  be  torn  to  pieces  and 
would  clog  all  the  apparatus. 

PRor.  Nichols:  I  am  not  capable  of  discussing  this 
paper  irom  the  standpoint  of  the  steam  engineer,  but  from 
the  point  of  view  of  applied  physics  it  is  an  exceedingly 
interesting  paper,  both  on  account  of  the  line  of  work  and 
the  method  employed  and  on  account  of  the  light  which 
this  method  seems  to  throw  upon  the  problem  of  heat  in 
metallic  walls.  I  would  like  to  ask  Professor  Hall  whether 
in  his  opinion  something  like  lag  is  to  be  looked  for  in  the 
performance  of  a  thermopile  on  this  method.  Of  course 
this  thermopile  is  subjected  to  rather  rapid  changes  of  tem- 
perature at  its  junction.  To  what  extent  must  its  sluggish- 
ness be  taken  into  account  in  interpreting  the  indications 
of  the  galvanometer,  or  does  not  that  enter  at  all?  I  have 
often  thought  that  this  must  be  a  factor  which  we  should 
take  into  account  in  attempting  to  measure  fleeting  heat 
values  at  the  junction  of  any  thermopile.  I  have  never 
looked  into  it  in  detail. 

Prof,  Hall:  As  the  thermopile  is  ordinarily  constructed 
there  would  be  decidedly  a  lag.  A  thermopile  is  ordinarily 
constructed  in  this  way;  There  is  one  bar,  of  antimony; 
here  is  the  bismuth;  and  the  two  are  soldered  together  for 
an  indefinite  distance.  If  you  apply  heat  to  the  ends  you 
do  not  know  what  you  get;  that  is,  if  it  is  a  fleeting  thing, 
as  you  say.  But  you  see  what  I  have.  1  know  what  my 
junction  is.  There  is  a  definite  surface  of  contact;  save 
for  the  very  thin  layer  of  solder  already  mentioned.  When 
the  heat  strikes  that  I  do  not  see  how  thtre  can  be  any 
lag. 

W.  J.  Hammer:  Would  any  advantage  come  from  the 
electrical  welding  of  the  contacts  there? 

Prot.  Hall:  No;  I  do  not  think  there  would.  I  think 
electrical  welding  would  make  the  thickness  of  the  iron 
uncertain  somewhat;  I  suppose  the  pressure  you  would 
have  to  apply  might  change  it  somewhat.  I  have  a  plug 
which  I  propose  to  try  which  shall  not  be  soldered — the 
nickel  core  being  simply  held  by  pressure  against  the  iron 
slice — to  see  what  difference  I  shall  get  between  this  plug 
and  the  others. 

Geo.  G.  Grower:  I  would  like  to  ask  if  it  would  not 
take  an  appreciable  time  for  the  heat  to  penelra  e  a  depth 
of  melal  of  half  a  millimeter,  a  millimeter,  or  two  milli- 
meters. I  should  think  there  would  be  an  appreciable 
interval  of  time  of  penetrating  that  depth  of  metal,  so  that 
instead  of  getting  the  temperature  at  the  portion  of  the 
stroke  expected  it  might  be  at  an  advanced  portion  of  it. 

ProI'.  Hall:  What  I  want  to  know  is  not  the  tempera- 
ture at  the  inner  surface,  but  the  temperature  at  my  junc- 
tion. The  lag  (in  one  sense)  is  the  very  thing  I  am  investi- 
gating. I  test  that  for  different  depths.  If  I  know  what 
the  temperature  is  at  a  certain  depth  at  one  part  of  the 
stroke   and  what  the  temperature  is  at  the   same   depth   at 
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another  part  of  the  stroke — if  I  can  tell  how  much  heat 
has  gone  into  the  iron  between  one  part  of  the  stroke  and 
another  part  of  the  stroke — that  is  all  I  want. 


The  Franklin,  Ind.,  Water,  I  ,ight  and  Power  company 
writes  that  it  has  secured  the  electric  H^ht  franchise  in 
h'ranklin  for  eight  years.  It  will  install  a  ';o  light  arc 
plant  complete,  including  engines,  boilers  and  poles. 

An  electric  light  and  water  company  has  been  organized 
at  Gallup,  N.  M.  The  object  of  the  company  is  to  furnish 
electric  lights  and  water  for  the  town  of  Gallup,  which  is  a 
large  coal  mining  camp,  with  at  least  2,000  people. 
Articles  of  incorporation  have  been  drawn  up,  and  will  be 
sent  to  the  territorial  secretary. 
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CORRESPONDENCE. 


New  York  Notes. 

New  York,  June  13. — There  have  been  no  new  devel- 
opments in  the  Rapid  Transit  Commissioners'  plans  dur- 
ing the  week.  They  have  not  finished  their  work,  and 
were  really  unable  to  do  anything  of  moment.  Boring 
goes  on  steadily  along  Broadway  under  the  supervision  of 
the  engineers.  Fifteen  men  are  at  work  all  the  time. 
When  they  report,  possibly  within  a  week,  it  is  expected 
that  they  will  show  what  amount  of  work  will  be  necessary 
on  the  underground  road.  A  good  deal  of  speculation  was 
indulged  in  by  interested  persons  as  to  the  relative  cost  of 
a  viaduct  or  an  underground  line.  Mr.  Steinway  says  the 
underground  will  be  built  at  very  little  additional  cost,  and 
that  when  completed  it  will  give  real  rapid  transit  for  a 
century.  The  road  on  stilts  cannot,  it  is  said,  be  so  con- 
structed as  to  allow  trains  to  run  faster  than  twenty  miles 
an  hour,  while  the  board  is  determined  to  have  express 
trains  on  the  new  road  go  at  the  rate  of  at  least  forty  miles 
an  hour.  "The  real  question,"  said  Mr.  Steinway,  "is 
whether  twenty  miles  will  be  as  satisfactory  as  forty  miles 
in  the  same  time.  It  may  suit  some  who  can  be  whisked 
to  their  offices  in  fifteen  minutes  to  take  a  train  which  re- 
quires two  or  three  times  that  time,  but  lam  of  the  opinion 
that  a  majority  of  travelers  will  take  the  fastep  route." 

LitigUion over  accumulator  patents  has  been  renewed, 
this  time  between  the  Brush  Electric  company  and  the 
Accumulator  company.  The  patents  have  been  in  court 
before  in  the  suit  of  Brush  against  the  Julien  company  and 
were  sustained.  In  the  present  case,  however,  the  defense 
claims  to  be  making  a  fuller  defense  than  was  made  in  the 
Julien  suit,  and  many  prominent  experts  have  been  en- 
gaged by  both  sides  to  testify.  It  is  expected  that  the 
suit  will  end  the  enormous  litigation  over  the  storage  bat- 
tery system,  which  compelled  the  Fourth  avenue  line  to 
withdraw  its  electric  cars,  and  storage  battery  traction  will 
be  resumed  on  an  extensive  scale. 

James  E.  Minnaugh  has  been  convicted  of  murder  in  the 
first  degree,  and  will  be  sentenced  to  death  next  week  un- 
der the  electrical  execution  law. 

The  first  class  to  receive  the  degree  of  electrical  engi- 
neer from  Columbia  College  graduated  at  commencement, 
June  loth.  The  men  who  were  granted  this  new  degree  are 
Gano  S.  Dunn,  B.  S,  Wm.  H.  Freidman,  C.  E.,  Arthur 
S.  Ives,  C.  E.,  Joseph  T.  Monell,  C.  E..  and  Robert  E. 
Owens.  These  men  are  post  graduate  students,  having 
first  obtained  a  thorough  collegiate  education  and  then 
taken  a  two-year  course  entirely  devoted  to  strictly  elec- 
trical engineering  work,  uninterrupted  by  other  studies,  a 
plan  which  is  found  to  give  most  excellent  results. 

J.  L.  B. 

Denver,  Colo. 

Denver,  Colo.,  June  6. — A  proposition  has  been  sub- 
mitted by  the  Denver- Highlands  Electric  company  to  fur- 
nish this  city  with  arc  lights  at  a  cost,  it  is  said,  of  |g.8o 
per  month.  Incandescent  lights  are  also  offered  at  ij!  007 
an  hour  for  each  light.  The  present  price  is  one  cent  an 
hour.  The  matter  will  probably  soon  be  acted  upon  by 
the  council.  The  new  company  will  meet  with  strong  op- 
poiiti  5n,  but  the  gentlemen  i  nterested  are  prepared  to 
make  a  fight. 

It  is  expected  that  the  Colfax  Avenue  Electric  company 
will  soon  extend  its  line  to  the  gates  of  Fairmount  cemetery. 
Donald  Fletcher,  the  president  of  the  company,  approves 
the  proposition. 

South  Denver's  rapid  transit  facilities  would  be  greatly 
increased  by  the  proposed  extension  of  the  Pennsylvania 
line.  It  is  rumored  that  the  next  franchise  issued  by  the 
town  board  of  South  Denver  will  be  to  the  Denver  Tram- 
way company  for  that  purpose. 

The  Consolidated  Electric  Light  company  has  made  the 
following  proposition  to  the  city  for  municipal  lighting: 
"An  imaginary  circle  is  to  be  drawn,  with  the  center  at 
the  corner  of  Sixteenth  and  Curtis  streets,  and  with  a 
radius  of  one  mile.  All  lights  within  this  district  are  to  be 
run  on  the  all-night  and  every  night  schedule,  and  are  to 
cost  the  city  $[2  50  each  per  month.  The  present  price 
is  f  14.50  per  month. 

"Outside  of  the  circle  named  all  territory  that  is  not  now 
covered  by  arc  or  incandescent  lights  is  to  be  filled  in  by 
arc  lights,  run  on  the  moonlight  schedule  at  $10  per 
month.  The  arc  lights  now  in  place  outside  the  mile 
limit  to  be  lighted  on  the  moonlight  schedule  at  proper 
month. 

"Whenever  such  new  lights  displace  two  incandescent 
lights  the  city  is  to  pay  the  expense  of  making  the  change. 
On  the  other  hand  when  it  is 'new  installation'  the  entire 
expense  is  to  be  borne  by  the  company.  All  arc  lights  are 
to  be  the  standard  2,000  candle  power." 

Pueblo  will  soon  have  another  electric   car  line.       Con- 


tracts have  been  signed  by  the  Pueblo  city  railway  officials 
for  the  east  side  line,  and  the  work  will  be  pushed  forward 
without  delay.  C.  S.  Sauerland  has  been  engaged  in  the 
enterprise.  The  road  will  be  three  and  one-half  miles  in 
length.  General  Manager  J.  B.  Downey  of  the  railway 
company  thinks  he  can  complete  the  road  within  six  weeks. 
E.  C.  D. 

Indianapolis,  Ind. 

iNDiANAroLis,  Ind  ,  June  13.— City  Engineer  Mans- 
field has  just  completed  his  map  showing  the  location  of 
the  lamps  necessary  to  properly  light  the  city.  He  says 
that75o  arc  lights  will  be  sufficient.  Specifications  are  also 
prepared  for  new  bids  for  putting  in  the  necessary  plant. 

The  new  Broad  Ripple  line,  which  the  Edison  company 
is  building,  is  now  well  under  way.  On  Wednesday,  how- 
ever, the  sub-contractor  received  notice  to  stop  work  of 
all  kinds  for  the  present.  There  are  rumors  of  a  deal  be- 
tween the  Edison  company  and  the  Citizens'  Street  Rail 
way  company,  whereby  all  material  will  be  transferred  to 
the  latter  company  and  the  Edison  company  complete  the 
work  for  it.  This,  is  desired  by  both  the  Broad  Ripple 
company  and  the  Citizens'  company.  The  Citizens' 
company  is  pushing  work  on  the  Irvington  line.  All 
the  material  is  on  the  ground.  A  duplicate  of  the  machi- 
nery already  installed  at  the  power  house  has  been  received 
and  is  being  put  in  position.  This  will  make  two  150 
horse  power  engines,  with  the  necessary  boilers,  and  six 
generators.  It  is  quite  certain  that  the  company  wi  11 
transform  the  College  avenue  route  into  an  electric  line  as 
soon  as  material  can  be  secured.  The  company  has  asked 
the  board  of  public  works  for  the  right  to  extend  the  line 
about  a  mile  north  of  the  present  terminus  and  the  county 
commissioners  for  the  right  of  way  beyond  the  city  limits,  to 
make  connection  with  the  Fairview  line.  This  company 
has  also  requested  the  right  to  build  an  electric  line  to 
North  Indianapolis.  In  opposition  to  this  a  company 
composed  of  several  wealthy  Cincinnati  gentlemen  has  asked 
for  the  right  of  way  and  a  franchise  to  build  an  electric 
line  from  the  union  station  to  North  Indianapolis  and 
thence  to  Fairview  Park  and  Broad  Ripple,  it  having 
secured  an  option  on  the  tow-path  of  the  old  canal  for  the 
entire  distance.  This  company  asserts  that  if  sufficient 
encouragement  is  given  it  will  begin  work  immediately 
and  erect  a  first-class  line.  M. 


PERSONAL. 


J.  Stanford  Brown  has  opened  an  olifice  at  6n  and  612 
Electric  exchange,  New  York,  as  a  consulting  electrical 
engineer. 

D.  B.  Dean  of  the  Electric  Merchandise  company,  Chi- 
cago, is  making  a  trip  through  the  Pacific  coast  region 
looking  up  the  street  railway  interests  in  that  section. 

W.  P.  Upham  has  been  appointed  assistant  to  Elec- 
trical Engineer  E.  C.  Noe  to  take  charge  of  the  city  work 
for  the  western  department  of  the  Thomson-Hous- 
ton company,  Chicago. 

W.  D.  Packard,  secretary  and  treasurer  of  the  Newport 
i\;  Ohio  company.  Warren,  O.,  was  married  on  Thursday, 
June  II,  at  Middlelon,  Conn.,  to  Miss  Anna  N.  Stohrer. 
Mr.  Packard  and  his  bride  will  enjoy  a  two  weeks'  visit  at 
Chautauqua  Lake  and  then  return  to  Warren,  where 
they  will  reside. 

C.  A.  Daigh,  president,  aid  Morgan  Brooks,  treasurer, 
of  the  Electrical  Engineering  and  Supply  company,  931 
Rookery,  Chicago,  have  just  leturned  from  an  extended 
eastern  trip  made  in  the  interest  of  (he  National 
Electric  Manufacturing  company  and  other  corporations 
represented  by  this  company. 


NEW  INCORPORATIONS. 

Dederick  Motor  company,  Milwaukee,  Wis. ;  capital 
stock,  $25o;ooo;  manufacture  and  sale  of  motors. 

Wisconsin  Gas  &  Electric  company,  .Superior,  Wis.; 
capital  stock,  f  250,000;  operating  gas  and  electric  systems. 

Miller  Electric  Danger  Signal  company,  Portland.  Me., 
capital  stock,  $roo,ooo:  to  manufacture  and  equip  railroads 
with  electrical  devices. 

Lincoln  Electric  Railway  company,  Lincoln,  Neb.; 
capital  stock,  $200,000;  to  build  and  maintain  an  electric 
railway  in  Lincoln,  Neb. 

Greenwich  Electric  Light  &  Power  company. Greenwich, 
N.  Y.;  capital  stock.  |[5,ooo;  manufacturing  and  produc- 
ing electricity  for  light,  heat  and  power. 

Alexandria  Bay  Electric  Light  &  Power  company, 
Alexandria,  N.  Y,,  capital  stock,  $7  500;  manufacturing 
and  using  electricity  for  light,  heat  and  power  in  the  town  of 
Alexandria. 

Lake  Superior  Engineering  &  Construction  company. 
Marquette.  Mich.;  capital  stock.  |20o. 000;  buying,  selling, 
dealing  in  and  manufacturing  mechanical  and  electrical 
implements,  tools,  apparatus,  etc. 

Santa  Cruz,  Garfield  Park  &  Capitola  Electric  railway, 
Santa  Cruz.  Cal.,  capital  stock,  $100,000;  the  construction, 
maintenance  and  operation  of  an  electric  railway  and  elec- 
tric street  railway  in  the  city  of  Santa  Cruz  and  in  the 
county  of  Santa  Cruz. 


ELECTRIC  LIGHTING. 

Vallejo  City.  Cal.,  has  introduced  electric  lighting. 

An  electric  light  plant  will  be  established  at  Newton, 
N.  C. 

It  is  reported  that  Rosedale,  Miss.,  will  introduce  elec- 
tric lighting. 

The  people  of  Ozark,  Ala  ,  are  talking  of  putting  in 
electric  lights. 

The  erection  of  an  electric  lighting  plant  in  Greenville, 
Ala.,  is  contemplated. 

A  project  is  on  foot  for  the  installation  of  an  electric 
light  plant  in  Georgetown,  Texas. 

Six  hundred  electric  lights  illuminate  the  interior  of  the 
new  Jewish  temple  of  Kehilath   Anshe  Maariv  in  Chicago. 

A  company  has  been  organized  to  erect  an  electric  light 
plant  and    introduce    other    improvements   in   Asheville, 

N.  C. 

The  Edison  Electrical  company  of  Oakland,  Cal.,  has  pur 
chased  the  plant  and  franchises  of  the  Oakland  Electric 
Light  and  Motor  company. 

The  splendid  new  Hamburg-American  steamship  Fuerst 
Bismarck",  whicb  made  the  fastest  maiden  trip  on  record 
last  month,  has  a  complete  electric  equipment.  The  light 
ing  plant  comprises  four  sets  of  combined  engines  and  dy- 
namos, the  latter  being  compound  wound  and  of  Siemens' 
latest  type.  A  thousand  Edison  25-candle  power  incan- 
descent lamps  illuminate  all  parts  of  the  ship. 


ELECTRIC  RAILWAYS. 

Paris,  Tex.,  is  to  have  an  electric  railway  built  by  the 
Paris  Gas  &  Electric  company. 

A  company  has  been  organized  at  Fort  Dodge,  la.,  for 
the  purpose  of  constructing  an  electric  street  railway. 

The  contract  for  equipping  the  new  power  house  of  the 
Rivermont  company  at  Lynchburg,  Va.,  has  been  awarded 
to  the  Edison  General  Electric  company. 

The  extension  of  the  electric  street  car  system  in  Roches- 
ter, N.  Y.,  is  proceeding  rapidly.  The  new  cars  will  soon 
be  running  on  the  Exchange  and  Hudson  street,  North  St. 
Paul  street  and  North  avenue  routes. 

The  Illinois  Electrical  Material  company  of  Chicago,  in 
conjunction  with  C.  H.  Holmes  of  St.  Louis,  has  secured 
the  contract  for  the  supplies  and  construction  of  the  over- 
head work  on  the  Cairo  street  railway. 

A  scheme  for  an  underground  railway  in  Berlin  has  been 
submitted  for  approval  by  the  directors  of  the  Poetsch  mine 
and  foundry  engineering  works  at  Magdeburg.  The  rail- 
way will  be  operated  either  by  electricity, atmospheric  pres- 
sure or  hydraulic  pressure.  The  protector  of  the  work 
intends  to  sink  the  60  entrance  shafts  which  are  required, 
by  a  method  he  has  himself  devised. 


ELECTRIC  MOTOR. 

An  Atlanta  business  man  is  negotiating  for  the  estab- 
lishment at  Fort  Worth,  Texas,  of  a  plant  for  the  manu- 
facture of  electric  motors. 

The  C.  &  C.  Motor  company,  New  York,  has  equipped 
the  White  House  at  Washington,  D.  C,  with  a  complete 
outfit  of  electric  ventilating  fans. 

The  N'atiouni  Incorporation  Riporter  announces  that 
during  the  first  four  months  of  the  year  there  were  ,  5  205 
actual  incorporations  in  the  country.  The  total  capitaliza- 
tion was  $2,150,683,571,  distributed  as  follows:  2,434 
mercantile  and  manufacturing  companies,  $419,007,000; 
394  &o'd,  silver  and  other  mining  and  smelting  companies, 
11348.737,900;  120  coal  and  iron  companies,  $44,761,550; 
217  banks  and  investment  companies,  $23,522,300;  368 
municipal,  light,  heat,  power  and  transportation  compa- 
nies, $68,962,000;  233  building  and  loan  associations, 
$868,985,480;  1,427  miscellaneous,  $284,289,386.  It  will 
be  noticed  that  light,  heat,  power  and  transportation  in- 
corporations were  quite  prominent  in  this  list. 


ELECTRIC  MINING. 


George  Cutter  is  furnishing  large  quantities  of  simplex 
mining  wire  for  use  in  underground  plants  where  the  con- 
ditions are  very  trying  to  insulation.  He  is  also  building 
some  special  switches  and  cut-outs  for  use  in  mines  and 
other  damp  places,  so  that  he  will  soon  have  a  full  line  of 
special  devices  for  mine  plants. 

The  Seattle,  Wash.,  papers  report  that  an  electrical 
coal  hoist  has  been  installed  at  the  Black  Diamond  coal 
mine.  The  hoisting  machine  has  been  placed  at  the  top 
of  a  slope  450  feet  in  length,  at  a  spot  3,100  feet  from  the 
mouth  of  the  mine.  The  generator  which  supplies  the 
motor  attached  to  the  hoist  has  a  capacity  of  120  electrical 
horse  power,  and  is  located  at  the  mouth  of  the  mine, 
while  the  motor  is  rated  at  80  horse  power.  When  a  test 
was  made  12,000  pounds  of  coal  was  hoisted  at  one  trip 
up  the  slope  in  one   and  one-half  minutes. 

In  the  course  of  an  article  on  the  "Progress  of  Electri- 
city in  Mining"  Black  Dt a/n o nif  s^ys:  "Although  it  is  but 
a  few  years— three  or  four  at  the  most — since  electricity 
was  permanently  introduced  into  the  coal  mines  of  this 
country,  not  only  for  light,  but,  what  is  far 
more  important,  in  so  far  as  it  is  more  generally 
applicable,  as  a  motive  power,  to  day  that  great  power, 
chained  and  made  to  do  the  will  of  man  to  a  most  wonder- 
ful degree,  has  become  a  dominant  factor  in  furnishing  the 
force  to  operate  coal  cutters,  drills,  underground  haulage, 
pumps,  ventilating  fans.  and.  in  fact,  almost  everything  • 
connected  with  the  apparatus  necessary  at  a  well- 
equipped  mine.'' 
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TELEGRAPH. 

One  of  the  items  of  revenue  from  the  Brooklyn  bridge  is 
$13  000  annually  paid  in  rentals  by  telegraph  and  telephone 
companies. 

The  laying  of  an  Atlantic  cable  between  Spain  and  the 
island  of  Porto  Rico  is  again  under  discussion.  The 
Spanish  minister  of  colonial  affairs  has  stated  that  he  is 
considering  the  conditions  on  which  to  invite  bids. 

There  is  a  project  for  laying  a  new  submarine  telegraph- 
ic cable  from  Pernambuco,  in  Eastern  Brazii,  to  a  point 
on  the  western  coast  of  Africa.  The  Brazilian  govern- 
ment favors  the  project,  and  has  granted  a  concession  to 
the  British  syndicate  formed  for  the  purpose  of  conducting 
the  enterprise. 

The  statement  of  the  Western  Union  Telegraph  com- 
pany for  the  quarter  ending  June  30th,  partly  estimated, 
shows:  Net  revenue,  $1,500,000,  a  decrease  of  $250,000; 
surplus,  April  i,  $11,148,376,  an  increase  of  $1,557,460; 
total,  $12,648,376,  an  increase  of  $1,307,460;  interest  and 
sinking  fund,  $242,898,  a  decrease  of  $-45;  balance, 
$[2,405,473,  an  increase  of  $1,307-705;  dividend,  1I4  per 
cent.,  $1,077,395;  surplus,  $11,328,078,  an  increase  of 
$1,307,701.  Thegross  earnings  of  the  Western  Union  for 
telegraph  service,  as  for  previous  quarter,  have  continued  to 
show  satisfactory  increase,  being  about  $300,000  in  excess  of 
same  quarter  of  last  year,  while  the  rental  of  private  wires, 
the  rental  of  offices  in  the  company's  buildings,  commer- 
cial news  service  and  other  incidental  revenues  have  fallen 
off.  But,  as  shown  for  previous  quarter,  and  for  the  same 
reasons,  the  expenses  have  been  extraordinarily  increased, 
and  the  net  results  are,  therefore,  somewhat  below  the 
estimate. 


TRADE   NEWS. 


The  Midland  Electric  company,  Denver,  Colo.,  has 
removed  from  15 17  and  1519  Larimer  street  to  new  and 
commodious  quarters  at  16 16  and  1618  Seventeenth  street. 

J.  W.  Mason,  formerly  with  the  Gate  Gity  Electric 
company,  has  opened  an  electric  supply  house  at  Kansas 
City,  Mo.  Mr,  Mason  was  president  of  the  Gate  City 
company  over  two  years.  He  is  well  known  in  telephone 
circles,  having  been  identified  with  the  telephone  interests 
in  Michigan.  He  has  equipped  his  headquarters  with  a 
complete  line  of  electrical  supplies,  and  expects  an  excel- 
lent opening  trade. 

The  Triumph  Compound  Engine  company  of  Cincinnati, 
O.,  reports  orders  for  their  valveless  compound  engines  as 
follows:  Reading,  Pa.,  3,  125  horsepower;  Natrona,  Pa  , 
I,  80  horse  power;  Rochester,  N.  Y.,  i,  80  horse  power; 
San  Francisco.  2,  60  horse  power;  Richmond,  Va.,  2,  55 
horse  power;  Hamlet,  Ga  ,  i,  50  horse  power;  Covington, 
Ky.,  I,  30  horse  power;  St.  Louis,  Mo.,  i,  30  horse  power; 
Natrona,  Pa.,  i,  15  horse  power;  Eardstown,  Ky.,  i,  15 
horse  power;  St.  Louis,  Mo.,  i,  15  horse  power;  Lau- 
rens, S.  C,  I,  15  horse  power;  making  a  total  of  570 
horse  power. 

It  may  not  be  generally  known  that  the  Electrical 
Supply  company  has  its  business  divided  up  into  some  [O 
or  12  departments,  each  one  of  which  is  under  the  direct 
control  of  a  manager  who  is  held  responsible  by  the  gen- 
eral manager  for  his  department.  One  of  the  principal 
departments  is  that  pertaining  to  house  goods  which  in- 
cludes electric  bells,  electric  batteries,  annunciators,  burg- 
lar alarms,  chemicals,  push  buttons,  annunciator  wire  and 
all  the  various  supplies  and  appliances  which  are  required 
to  fit  up  hotels  or  dwelling  houses  with  all  the  modern 
electric  devices,  aside  from  electric  lighting.  The  latter 
branch  is  controlled  by  the  electric  light  and  power  de- 
partment. 

The  Falls  Rivet  and  Machine  company  of  Cuyahoga 
Falls,  O.,  which  furnishes  all  the  intermediate  mechanism 
necessary  for  the  transmission  of  power  from  the  engine 
to  the  generator,  has  recently  opened  an  office  at  No.  8 
South  Canal  street,  Chicago,  with  F.  W.  Weir  in  charge 
as  general  Western  manager.  This  company  has  just  se- 
cured the  contract  for  fitting  up  the  large  plant  in  the  new 
Masonic  temple  in  Chicago,  and  is  also  equipping  a  new 
plant  for  the  Louisville  Electric  Light  company.  Other  elec- 
tric light  and  power  plants  fitted  up  by  the  Rivet  company 
are  those  of  the  Cincinnati  Street  Railway  company,  the 
Covington,  Ky.,  Electric  Street  Railway  company.  Belt 
Electric  Railway  company  of  Lexington,  Ky.,  and  electric 
light  companies  at  Put-in-Bay,  O.,  and  Marion,  Ind. 

The  Easton  Electric  company,  New  York  City,  is  the 
sole  manufacturer  of  the  Easton  arc  dynamos,  new  Uni- 
versal arc  lamp  for  arc  and  incandescent  circuits, 
and  the  Easton  incandescent  dynamos,  generators, 
motors,  etc.  Plants  are  installed  at  Rockland,  Me.;  El- 
mira,  N  Y.;  Lynchburg,  Va.;  Newark,  N.  J  ;  Brooklyn, 
Whitehall  and  Coney  Island.  N.Y.;  Denver,  Colo.;  Chi- 
cago. III.;  Milwaukee,  Wis.;  Burlington,  la. ;  Reading,  Pa.; 
Birmingham,  Ala  ;  Milledgevilie,  Ga.;  Eureka,  Kan.;  Lee, 
Mass.,  and  Lakeland,  Fla.  The  factory  of  the  company 
is  in  Brooklyn  N.Y.,  occupying  two  floors  of  a  large  sub- 
stantial brick  building  on  Kent  avenue,  between  Keap  and 
Hooper  streets.  'i"he  establishment  is  in  charge  of  Will- 
lam  I).  Perry,  vice-president  of  the  company.  Two  Easton 
incandescent  dynamos  have  recently  been  sold;  one,  a  100- 
iight  incandescent  machine  to  the  Brooklyn  Annex  line, 
making  three  used  on  these  boats,  and  a  250  light  machine 
to  the  new  sound  steamer,  General  Slocum. 

These  are  the  days  when  the  business  man's  fancy  light- 
ly turns  to  thoughts  of  electric  fans.  In  doing  so  he  can 
hardly  fail  to  consider  the  C.  iSi  C.  fan  outfits,  the  merits 
of  which  are  attractively  set  forth  in  a  neat  little  pamphlet 
just  issued.  Here  we  arc  reminded  that  "these  little 
machines,  occupying  a  space  of  something  less  than  a  cubic 
foot,  will  keep  any  room   ol   ordinary   size  at   a   pleasant 


temperature  through  the  hottest  sujimer  weather.  Their 
operation  is  unattended  with  danger;  they  can  be  moved 
into  any  desired  position  in  a  room;  the  power  required  to 
drive  them  is  about  the  equivalent  of  that  needed  for  one 
incandescent  lamp,  and  the  cost  for  current  is  approxi- 
mately the  same.  The  only  pre-requisite  to  their  use  is 
that  electric  current  shall  be  available  either  from  the  street 
wires,  from  a  dynamo  on  the  premises,  or  from  a  storage 
battery."  The  C.  &  C.  Electric  Motor  company  has  also 
just  perfected  a  5oo-voIt  fan  outfit,  designed  for  electric 
railway  circuits.  The  Chicago  office  is  in  the  Phenix 
building. 

The  establishment  of  the  Crocker-Wheeler  Electric  Mo 
tor  company,  West  Fourteenth  street,  New  York  City,  has 
been  enlarged,  and  the  alterations  which  have  been  going 
on  for  some  time  in  the  old  portion  of  the  works  have  baen 
completed.  Access  to  the  company's  quarters  is  now  fur 
nished  by  a  new  entrance  on  West  Fourteenth  street.  The 
staircase  leads  to  the  exhibition  room,  which  is  well  lighted 
and  neatly  finished  in  hard  wood.  Ventilating  fans,  oper- 
ated by  Crocker- Wheeler  motors,  add  to  thecomfoitof  the 
occupants  and  visitors.  A  number  of  motors,  1-12,  1-6,  1-8, 
1-4,  12,1,3  sod  5  horse  power,  are  exhibited  in  connec- 
tion with  electric  disk  ventilating  fans,  electric  pumps,  etc. 
An  interesting  exhibit  is  a  i  6  horse  power  motor,  which 
runs  a  Wheeler  8c  Wilson  sewing  machine.  Other  appli- 
cations exhibited  are  a  r-2  horse  power  motor  driving  a 
2x1  34  inch  triplex  pump,  and  a  1-6  horse  power 
motor  driving  a  i:Jx2  inch  triplex  pump.  In 
the  exhibition  room  on  a  long  table  are  also  shown 
the  several  parts  of  the  Crocker- Wheeler  motor. 
To  the  right  of  the  exhibition  room  comes  first  the 
office  of  Prof.  F.B.  Crocker  and  S.  S.Wheeler — a  pleasant, 
well-lighted  and  cosy  room,  nicely  furnished  with  polished 
oak  desks,  chairs  and  other  necessary  office  fixtures.  Next 
are  the  quarters  of  the  secretary  and  general  sales  agent  of 
the  company,  Geo.  W.  LaRue,  from  which  communication 
is  had  with  the  general  business  office  and  drawing  room 
in  charge  of  W.  H.  Geers,  the  assistant  secretary.  The 
shops  and  testing  rooms  are  located  to  the  left  of  the  exhi- 
bition room,  and  run  the  entire  length  of  the  block  between 
West  Fourteenth  and  West  Thirteenth  streets,  and  are 
fitted  throughout  with  the  finest  machinery  obtainable, 
necessary  for  the  company's  manufactures.  The  Crocker- 
Wheeler  Electric  Motorcompany  employs  about  150  hands, 
who  find  the  new  quarters  a  great  improvement  over  the 
old  establishment. 

The  Thomson-Houston  Electric  company  reports  recent 
sales  of  lighting  apparatus  as  follows,  the  number  of  lights 
being  appended  in  each  case:  Arc  apparatus — Athens,  O  , 
18;  Braintree,  Mass  ,  30;  Chehalis,  Wash.,  30;  Bridgeport, 
Conn.,  45;  Portland,  Me.,  45;  Brooklyn,  N.  Y.,  90; 
Narragansett  Pier,  R.  I.,  30;  Harrison.  O.,  35;  Ashland, 
O.,  70;  Findlay,  O.,  4;,;  Springfield,  Vt.,  35;  Anderson, 
Ind.,  50;  Salem,  Va.,  lOo;  Athol,  Mass.,  25;  Poughkeepsie. 
N.  Y.,  50;  Beverly,  Mass.,  100;  N.  Tonawanda,  N.  Y.,  100; 
Lancaster,  O.,  50,  Corning.  N.  Y.,  50;  Camden,  N.  J.,  50; 
Lexington,  Ky.,  50;  Catlettsburg,  Ky.,  50;  Lockport,  N. 
Y.,  50;  Noblesville,  Ind.,  50;  Clinton,  la.,  50;  Parkersburg, 
W,  Va.,  100;  Lincoln,  Neb.,  150;  Washington,  D.  C,  100; 
Put-in-Bay,  C,  50;  Bay  City,  Mich.,  100;  Syracuse,  N.  Y., 
50;  Newton,  Mass..  50;  Columbus.  O.,  50;  Covington,  Ky., 
50;  Newark,  N.  J  ,  100;  Elwood,  Md.,  50;  Key  West,  Fla., 
50  Oakland,  Cal.,  50.  Incandescent  apparatus — Narragan- 
sett Pier,  R.  I.,  1.300;  Springfield,  Vt ,  650;  Salem,  Va., 
1,300;  Newton,  Mass.,  650;  Key  West,  Fla.,  1,950;  Titus- 
ville,  Fla.,  400;  New  Haven,  Conn.,  400;  Bay  Shore,  L.  L, 
40O;  Denellin,  N.  J.,  300;  Shawnee,  O.,  300;  Akron,  O., 
1,300;  Camden,  N.  J.,  1,300;  Brooklyn,  N.  Y.,  1,300; 
Lock  Xiaven,  Pa.,  1,300;  Iron  Mountain.  Mich.,  1,950; 
Buena  Vista.  W.  Va.,  1,300;  Norwalk,  Conn,,  1,300; 
Lexington,  Ky.,  1,300;  Atlanta,  Ga.,  1,300;  Waltham, 
Mass.,  1,300;  Tacoraa,  Wash.,  2,foo;  Morristown,  Tenn., 
650;  White  River  Junction,  Vt.,  650;  New  London,  Conn., 
650;  Patchogue,  L.  I.,  650;  Martinville,  Md..  650;  Prince- 
ton, Md.,  650;  .Bedford  City,  Va.,  650;  Millersby,  O., 
650;  Wilton,  Mass.,  650;  Cohasset,  Mass.,  650;  Catletts- 
burg, Ky.,  650;  Waco,  Tex.,  1,950.  Isolated  arc  plants 
— Aluminum  Carbon  company,  Lancaster.  Pa.,  6;  U.  S. 
Immigration  Depot,  Ellis  Island,  N.  Y.  Harbor,  40; 
Palisades  Amusement  company,  150.  Isolated  incan- 
descent plants — H.  K.  Hartzell,  Catasauqua,  Pa.,  50; 
Fort  Hamilton  Brewing  company,  Fort  Hamilton.  N.  Y., 
50;  Bradbury-Stone  Storage  Battery  company,  Lowell, 
Mass.,  100;  National  Transit  company,  Parkers  Landing, 
N.  Y.,  100;  E.  Copeland,  N.  Y.,  100;  Henry  Adams, 
Rockville,  Conn.,  150;  Cutler  Eros.,  Wakefield,  Mass., 
150;  Blue  Ridge  Inn,  Mt.  Airy,  N.  Carolina,  200; 
Wainwright  Real  Estate  company,  St.  Louis,  Mo..  2,000; 
Agnes  Scott  Institute,  Decatur,  Ga.,  200;  Croton  Magnetic 
Iron  Mine,  Brewster,  N.  Y.,  300;  H.  C.  F.  Koch,  New 
York,  800;  W,  Engle  &  Co.,  Orono,  Me.,  50;  Cleveland 
Ship  Building  company,  Cleveland,  O.,  100;  Consumers' 
Brewery  company,  New  York,  N.  Y.,  400;  Manufacturers' 
Investment  company,  Madison,  Me  ,  400;  A.  O  Couch, 
New  York,  200;  W.  E.  Anderson,  Blacksburg,  Va.,  400; 
Washington  Loan  and  Trust  company,  Washington,  D. 
C.  800. 


BUSINESS. 


A  handsome  new  catalogue  extolling  the  merits  of  the 
Jenney  electric  motor  is  out. 

F.  A.  Magee.M.lv.has  taken  charge  of  the  Boston  oflice 
of  the  Engineering  Equipment  company  and  the  Under- 
wood Manufacturing  company. 

The  Denio  Auxiliary  and  Automatic  Fire  Alarm  Button, 
manufactured  in  Rochester.  N.  Y.,  is  a  new  thernio  elec- 
tric device  by  which  the  melting  of  solder  at  a  certain  tem- 
perature closes  an  electric  circuit  and  rings  an  alarm. 

The  New  York  and  Ohio  company  at  Warren,  O.,  is 
having  an  unusually  active  business  for  this  season  of   the 


year.  It  is  now  making  a  thousand  Packard  lamps  daily, 
and  will  soon  commence  building  an  addition  to  the 
factory,  40x60  feet,  and  two  stories  high,  which  will  more 
than  double  its  capacity,  enabling  the  company  to  make 
from  2,500  to  3,000  lamps  per  day. 

The  Continental  Electric  Construction  company,  room 
1118  Chamber  of  Commerce  building,  Chicago,  has  under 
contract  at  Battle  Creek,  Mich.,  an  electric  street  railway 
eight  miles  in  length,  to  be  equipped  with  the  Short  system, 
and  another,  its  exact  counterpart  at  Beatrice,  Neb.  This 
company  has  recently  been  organized  for  the  purpose  of 
building  electric  railways  and  doing  a  general  electrical 
contract  business,  and  has  met  with  marked  success. 

At  a  meeting  of  the  stockholders  of  the  Buckeye  Electric 
company  beld  in  Cleveland,  O.,  June  ist,  the  capital 
stock  of  the  company  was  increased  to  $250,000,  and  the 
management  was  instructed  to  at  once  proceed  to 
the  erection  of  new  buildings  giving  the  plant  a  capacity 
of  5,000  incandescent  lamps  per  day.  The  plans  are  now 
being  prepared  and  when  completed  the  buildings  will  be 
built  on  the  site  of  the  present  factory  on  East  Broadway. 
It  is  expected  that  ground  will  be  broken  about  July  ist 
and  the  buildings  pushed  to  completion  as  fast  as  possible. 


ELECTRICAL  PATENTS. 

Issued  June  9,  iSgi. 

453,6.8.  Electric  Cigar  Lighter.  Harrison  B.  Brown, 
Washington,  D.  C. 

453.633-  Electric  Switch.  Lawrence  F.  Furlong  and 
Frederick  O.  Tucker,  Hartford,  Conn. 

453, 68r.  Electrical  Measuring  Instrument.  Frank  C. 
Wagner,  Ann  Arbor,  Mich. 

The  invention  consists  in  the  combination  of  two 
substantially  similar  and  equal  wires  fixed  at  their  ex- 
tremities and  connected  at  their  middle  points  by 
links  to  a  pivoted  pointer,  and  a  scale  over  which  said 
pointer  moves. 

453.693-  Electric  Arc  Lamp.  Josiah  W.  Ells,  Pittsburg, 
Pa. 

453.695.  Secondary  Battery.  William  W.  Griscom, 
Haverford  College,  Pa. 

453.696.  Engine  Indicator  for  Steam  Vessels.  William 
E.  Hadlock,  Wenham,  Mass. 

453.710.  Electric'  Railwaj'.  John  Jones,  New  York, 
N.  Y. 

The  first  claim  is  given: 

"In  a  crossing  bridge  for  trolleys  the  combination, 
with  the  conductor  for  one  line  of  two  track  arms  piv- 
oted thereto,  one  of  said  arms  having  a  bifurcated  end 
adapted  to  receive  the  end  of  the  other  arm,  and  a 
link  connection  between  the  two  arms." 

453,722.  Attachment  for  Telephones.  Edward  E.  Baker, 
Pittsburg,  Pa. 

4.53.723.  Electric  Fire  Alarm.  Michael  M.  Braun,  Alle- 
gheny, Pa. 

453.733-  Electric  Conduit.  John  E.  Price,  Denver, 
Colo. 

453.742.  Manufacture  of  Incandescent  Electric  Lamps. 
Reginald  A.  Fessenden,  Roseville,  N.  J. 

The  process  consists  of  exhausting  the  air  from  the 
bulb  and  then  fusing  the  glass  to  the  oxidizable  con 
ductors. 

453,822.     Commutator.     Elmer  A.  Sperry,  Chicago,  III. 
The  first  claim  reads  as  follows; 
"A  commutator  for  a  dynamo  or  motor  containing 
an  elastic  medium  to  relieve  the  insulation  from  com- 
pression strains  due  to  the  expansion  or  contraction  of 
the  parts." 

453.858.  Commutator  for  Dynamo  Electric  Generators 
and  Motors.  Henry  Davis  and  Arthur  H.  Stokes, 
Derby,  England. 

453, 86r.  Marine  Torpedo.  Nicholas  J.  Halpine,  U.  S. 
Navy. 

453.863.  Distributing  Frame  for  Electric  Conductor*-. 
Angus  S.  Hibbard,  Morristown,  N.  J. 

453.871.  Lighting  of  Tables  and  the  Like  by  Electricity. 
Oscar  H.  Stovell,  Ilampstead,  England. 

453.888.  Electric  Switch.  Willis  Mitchell,  Maiden, 
Mass. 

453,898.  Electric  Battery.  Jacob  O.  Brinkerhoff,  Hack 
ensack,  and  Milton  E.  Smith,  Rutherford,  N.  J. 

453.950.  Secondary  Battery  Element.  John  H.  Walter, 
Washington,  D  C. 

453,982.  Fire  Alarm  Telegraph.  George  F.  Milliken, 
Boston,  Mass. 

453,993-  Non-interference  Signal  Box.  Frederick  W. 
Cole,  Newton,  Mass. 

453  995-  Secondary  Battery.  Stanley  C.  Currie,  Phila- 
delphia,  Pa. 

454,008.  Supporting  and  Connecting  the  Driving  Motors 
of  Electric  Cars.  Sidney  H  Short,  Cleveland,  Ohio. 
The  invention  consists  of  the  combination,  with  a 
car,  of  one  or  more  propelling  motors  with  axially 
mounted  and  directly  connected  armatures,  and  the 
field  magnet  supporting  frame  journaled  on  and  de- 
pending from  the  car  axles. 

454,016.  Metallic  Circuit  Test  and  Time  Signal  for  Tele- 
phone Exchanges.  Joseph  J.  O'Connell,  Chicago,  III. 
The  invention  consists  in  inducing  vibratory  cur- 
rents upon  the  metallic  circuits  by  means  of  a  primary 
winding  upon  the  cores  of  the  individual  annunciators, 
battery,  and  a  rheotome,  and  preferably  resistance  be- 
ing included  in  the  primary  circuit,  the  metallic  cir- 
cuits being  each  provided  with  a  single  branch  circuit 
to  ground  at  the  subscriber's  station  thereon. 
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WESTERN    ELECTRICIAN. 


EuoTOE  E.  FffTT.T.Trs,  Wesiafeiit  W.  H.  Sawtke,  Beo^  and  EJectricfaa,- 

AMERICAIT  ELECTEICAL  WOUKS, 

PRO VI D  E N C e;  R *  r. 

Manufacturers  of  Patent  Finished 

ELECTRIC  LIGHT  WIRE, 

MagBet  Wire,-  Office  and  Annunciator  Wire,  Rubber  CoTereA 

Wire,  Lead  Eocased  Wire,  Telephone  and  ' 

Incandescent  Cords. 

FARADAY  CABLES. 

New  York  Office.  10  Cortlandt  Street. 

p.  c.  ACBUEB3Id.ll,  Agent.''' 


Insulation  Guaranteed  Wherever  Used,  Aerial,  Underground  or  Submarine. 


In  a  letter  from  the  INSPECTOB  of  the  Boston  Fire  TTnderwriters*  Union,  under  date  of  March  29, 
1886.  he  says:    "A  Thoronghly  Reliable  and  Desirable  Wire  in  Bvery  Respect." 

The  rnbber  uaed  In  insilating  onr  wires  and  cables  Is  specially  chemically  prepared,  and  Is  guar- 
enteed  to  be  watcprnof,  and  will  not  deteriorate,  oxidize  or  crack,  and  w  U  Temaln  flexible  in  extreme 
cold  weather  and  not  afEected  by  heat.  The  Inenlatlon  is  protected  from  mechaDical  in  jury  by  one  or 
more  braids  and  thswhole  slicked  with  Clark's  Patent  Compoand,  which  Is  water,  oi',  acid  and  to  a 
very  great  ex'ent,  fire-proof  Our  insulation  will  prove  durable  when  all  others  l»ii.  We  are  prepared 
to  fnrnlBh  t^inple  Wires  of  all  gauges  and  diameter  of  insnlalion  for  Telegraph,  Telephone  and 
Electric  Lights  from  stock.    Cables  made  to  order. 

EASTERN  ELECTRIC  CABLE  COMPANY, 

61  and  63  Sampsliire  Street,  Boston,  jflass, 

HENRY  A.  CLARE,  General  Manager.  HEKBERT  H.  EUSTIS,  Electrician. 


ALL  SIZES 

AND 
QUALITIES 


MICA 

For  Electrical  Purposes. 

EUGENE  MUNSELL&  CO,, 

218  Water  St.,  BTcw  York. 


DiE  Turner  Brass  Works 

■}  LASALLE  AVE 
CHICABO. 


ELEipiC- 

SpeciaTties 


ELECTRIC 


OUTFIT. 


MASON'S  FAMOUS  BATTERIES. 

MEDAL  AWARDED,  American  Institute  Exhibition,  1891. 
SEND  FOR  ILLUSTRATED  CATALOGUE  B. 


JAMES  H.  MASON 


118  &  120 

I  Park  Ave., 


Brooklyn,  N.Y, 


EXPERIMENTAL  WORK 

IN    ANYTHING    ELECTRICAL, 

FREEMAN,  COLEMAN  &  CO., 

53  and  55  S.  Jefferson  St.,  Chicago. 


THE  GROCKKR-ITVHEELER 

PERFECTED  MOTORS. 

Very  sloiv  Hpeed.  fall  power,  perfeet  tpku- 
lation.  foret'fl  lleldH  let  into  l>aM4>,  Melf-niliiic 
bcarincN,  M4-lf-renterinc:  benrins'*.  all  )siE€*H, 
both  are  and  incandescent,  Tor  ail  power 
parpOMCs.  

Acknowledged  by  the  Leading  UanufocturlDfi:  Companies  to  bo 

THE  MOST  PERFECT  MOTOR  MADE. 

£s  (imatcs  and  Plans  Furnished  far  Clectrfo  Power  Equipment- 
Correspondence  Invited. 

430-432  WEST  14TH  ST.,  NEW  YORK. 

JAMES  LEFFEL  WATER  WHEELS 


Built   ey   THE 


JAMtS  LEFFEL  ^  CO. 


UPRIGHT    AND    HORIZONTAL, 

FOR 

Electric,  Mining  and  Manufacturing 

EftHy  worldnfi  RatftH.  Hl^li  porcontago  and  ovon 
Bpr(-(1  at  full  and  part  (^aiiiuity.  E<iiuilly  ndajitod  to 
liluli  Jiiid  low  liL-iidK.  LarvM  nniuiirr  of  elzea  and 
Htyi'iH.     H(-iid  for  tliiflcrlptlvu  i)amj»hlt)t  to 

THE  JAMES  LEFFEL  &  CO. 


T~rf  SPRINCIELD, 
tJ-4  OH.O. 


on  110    LIBERTY   ST., 
NEW   YORK  CITY. 


TMT  t%  T%r^PTi*^^~  Yoong  men  with 
■»■  X*..AW  A  MiMM^  push  in  every  aec- 
(ion,  to  sell  the  1801,  1-10  11.  P.  Electric  Motor, 
Just  Out.  Also  the  18SH  Battery  (rnoe  motor 
one  week  wi'liout  recharging).  Better  than  all 
others  at  ONE-HALF  the  price,  fiolck  Sales. 
To  those  who  have  a  few  hours  to  epare,  and  are 
Interested  In  electricity,  a  good  opportunity  is 
open  to  make  money  easily. 
For  particulars,  address 

O.A.FOSTER,  8  Oiim St.. BOSTON,  MASS. 

J.  C.  TEMPLE, 

(Formerly  oj  STOUT,  MILLS  &  TEMPLB), 
DAYTON,  OHIO, 

KytolicaniiMecliaiilcalEipeer 

Improvement  of  Water  Powers,  Arrangement 
of  Power  Plant?,  Khafting,  etc.,  for  Electric  Power 
and  Light.    CONSTRUCTION  SUPERINTENDED. 


FORJALE. 

In  First-Class  Condition 

A  LOT  OP 

6,  8,  lO  Pin  X  Arms, 
Insulators,  Pins  and 
No.  4  and  6  Line  Wire, 

AT  LOW  FIGUKES. 


E.  E.  DEXTER, 

-135  East  34tli  St..    -    Xew  Vo.k  City. 


.^ 


rA 


The  Electrical 
Construction  Co. 


^ 


>Y 


C.  A.  HARTER,  Manager- 


Telephone,   1718. 


ROSE  POLYTECHNIC  INSTITUTE. 

TVUliK    ll\llt,    I.M)l\\\.-v    MlilHii,    lit     KMilNKKitIM;. 

W,. II, -11, 1, ,„■,,!,  „,.;i  <,,iiip|.,,l  ,l,-|,:,ri,„.iil.  ..I  rjvil, 
-Mi>rh;uii,-;U  ;iii.l  El.'.trical  Knuiij. .  riii-',  i'h.iiii-lr\ 
Driiwini:.  Extensive  Shopa  itii.i  I,,,!...!- ii..ri.-^  F\- 
Puiisi?.^  Ii.w.     Ft.rciitiilosiieHililn-."  II,   l\  l-:.|,i\     i'r.'^ 


FineOfTice  Furniture 
and  Folding  Beds. 


Brass  and  Wire  Work. 


215  Wabash  Av. 


A.  H.  Andrews  &  Co.,  Cbicago. 


THE  SHAWHAN  MACHINE  WORKS, 

-^BCILDEBS   OF 

ELECTRIC    LIGHT    APPARATUS, 

GENERATORS  100,  150,  200  and  250  LIGHT  CAPACITY,  NOW  READY. 

REPAIR  WORK  OF  ALL  KINDS. 
19g  Liarncd  Street,  l^est.  ■        -        -  DETROIT,  MICH. 


DEALER  IN 


GENERAL  ELECTRICAL  SUPPLIES, 


PERKINS'    liAMPS, 

Any  Voltage  and   Candle  Power. 


Key  and  Keyless  t!)acketf>.  Porcelain  Cut-Onts,  Etc. 

WRITE  FOR  ijnOTATiONS. 527  Delaware  Street.  KANSAS  CITY.  MO. 


Electrical  EnpeeringCo.^ 

ROOM  603,  MOWON  BUILDINC,  CHICAGO. 


lURE  ALUMINUM 

IN 

Castings,  Ingots.  Sheets,  Rods, 
and  Wire. 

ALUMINUiVI  BRONZE 


Castings,  Ingots,  Sheets,  Rods  and  Wire. 

SEND  FOR  PRICES. 


THE  CLEVELAND  ALUMINUM  CO., 

AtwaterBullillng.  CLEVELAND,  O 


Electrical  Wood. 


Telegraph  J  _ 

Telephone         I       CROSS    L    ARMS 


Electric  KilRht  \ 


OCTAGONAL    PINE    AND   STEEL  POLES. 

C.  H.  HOLMES,  '•°°"""'"=°S','.'fi^ufs:  mo. 


QUEEN'S  PORTABLE  TESTING  SETS. 

For  accurate  and  rapid  deter- 
mination of  resistance  and 
insulation  of  wires  and  cables. 


Send  (or  circular  No.  240  and  illustrated  catalogue  1-66. 

QUEEN  &  CO.,  PHILADELPHIA. 

Bare  and  Insulated  Wires. 

(COFPEB,  lUON  ANU  l-iTKEI.). 

Supplies  of  Every  Description 

FOR  ELECTRIC  LIGHT,  POWER,  RAILWAY, 
TELEGRAPH  AND  TELEPHONE  USE. 

Quotations  Cheertully  Furnished  and  Correspondence  Solicilod. 

The  Umpire   City  Electric   Company, 

16  &  17  Dey  Street,  NEW  YORK. 
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Established  rtf  1861. 

E.  BHGGOT, 

WHOLESALE  AND  RETAIL  DEALER  IN 

ELECTROLIERS, 

COMBINATION 

GAS  AKD  ILECTRIC 

FIXTURES. 

ELECTRIC  AND  GAS  GLOBES, 
SHADES,  Etc.,  Etc., 

171  E.  ADAMS  STREET, 
CHICAGO. 


-BEANCH  STOBiE- 


2134  Michigan  Avenue. 


EDISON  LAMPS  REDUCED  TO  44  GTS. 

16  CANDLE  POWER  LAMPS. 

Lota  of  25  to  150  44  cents  each. 

Lots  of  150  to  500 42  cents  each. 

Lots  of  500 40  cents  each. 

Other  sizes  in  proportion.     All  sizes  In  stock,  -with  bases 

to  fit  any  make  of  lamps  or  sockets.  ■     ■ 

F^M  Line  OKONITE  WIRES  in  Stock.    Safest  and  best  wire  made. 
Full  Line  of  Edison  Sockets  and  Appliances, 


STANDARD  ELECTRICAL  WORKS, 


CINCINNATI, 
OHIO. 


1 


FOB  TBR 


festerB  ElectriclaD 

S 1 .00. 


DfTBODUCING  ENTIREII  NEW  PRINCIPLES. 


THE  OLD  STYLE. 


THE  ACME  LINK  BELT 


IS  MADE  ONLY  BY  THE 

Page  Belting  Company,  Concord,  N.  H. 

Branches:  Boston,  Now  York,  Chicago,  San 
Francisco.  Also,  inanul:icturcr3  of  all  tlie 
staple  Kradcs  of  Leather  Belting  and  Lacing. 
Senn  for  IMuHtrated  Catalogue— a  valuable 
U'caLiac  on  belting,  free. 


TRIPOD  BOILER 


Three 
Points    of 
Superiority 
Guaranteed: 


Safety, 
Economy, 
Low  First  Cost 

I  Kepeated  tests  prove  that  it  is 
absolutely  Non-Kxplosive  and 
the  most  Durable  ever  mEide. 

Strong  testiinonials  from  hun- 
dreds of  users,  in  all  parts  of  the 
I  country. 

Sizes  10  to  1.000  H.  P. 
For  full  information  address, 

HAZELTON  TRIPOD  BOILER  GO. 

BOg  Monon  Block.,  OHIOAQO,  II.I" 


ELEMENTS  OF  ELECTRIC  LIGHTING. 

BV  PHILIP  ATKINSOX,  Ph.  D. 

260    Paees     Cloth  Bindine,    Illustrated,    Price   $1.50. 

This  book  is  an  elaboration  and  revision  of  the  popular  series  ol  articles  which  ran  through  the 
Western  Electrician  under  the  same  title.  It  treats  of ;  Principles  of  the  Dynamo;  Alternate 
Current  Dynamos;  Direct  Current  Dynamos;  Electric  Terms  and  Units;  Electric  Measurements; 
TheArcL^mp;   The   Incandescent    Lamp;   The    Storage   Battery;   Electric   Distribution. 

Sent,  postage  prepaid,  on  receipt  of  price. 

ELECTRICIAN    PUBLISHING  CO., 

G  liakeside  Bnildlne*  Chleaeo. 


HILL 

Clutch  Works, 

CLEVELAND,  O. 


EASTERN   OFFICE. 

ISCortlandtSe.,      -      NEW  YOBK. 

Engineering  Ofllce:  14G  Franltlin  St., 
BOSTON. 

CHICAGO:         MINNEAPOLIS: 
28  So.  Canal  St.    305  Kasota  Building. 

KANSAS  CITY: 
1221  and  12^  Union  Avenue. 

ELECTRIC  LIGHT  PLANTS 

DoBJgnod,  llrcrlod  and  Furninliod. 

Send    for    new     Cataioguo   Power 
TruuBinleelou  Machinery. 


Stilwell's  Patent  Live  Steam-Feed  Water  Purifier, 

Removes  all  Impurities. 

Entirely   prevents   SCALE    in   Steam- 
Boilers.    Catalogue  on  application. 

STILWELL&BIERGBMF6.C0., 

DAYTON,  OHIO. 

EMPIRE  CHINA  WORKS, 

144  to  166  GreeiSt.,  GreeiPoint,  BrooHyi,  E,  D.,  N.  Y. 
HARD  PORCELAIN   ELECTRICAL  SUPPLIES, 

INCLUDING 

Switcli  Bases.  Cnt-Oat  Boxes,  Cleats,  Gircnit  Breakers, 
Bashines,  Knobs  and.  other  Insulators. 

The  hody  of  onr  goods  is  made  non-conductive.  Our  ware  la  the  moat 
dense  and  ie  consequently  the  moBt  non-absorbent  that  can  be  produced, 
being  theTRUB  HARD  FOaCELAlN. 


TKY 


'eHlGAOQ 


toUSETHEBESTDEVICESfor 
OILINC  YOUR    MACHINERY. 

POlVEIiIi'S 

PATENT  SIGNAL  OILERS 

are  the  Best  for  Dynamos  &  HIghClass  Engines 

~~  HEAD  WHAT  USERS  SAY  OF  THEM  : 

"  Your  Cups  arrived  ypRterday,  and  must  say  they  are  Perroi'lion." 

"  We  have  adopted  your  Cup  and  use  it  on  all  Engines  now  being  built  for  us." 

"The  Signal  Oiler  is  just  what  I  have  been  looking  for." 

"They  are  the  best  we  have  ever  seen." 

We  send  these  out  with  the  guarantee  that  if  not  satisfactory  you  can  return 
at  our  pxpr-iise.    Address 

THE  WM.  POWELL  CO.,  CINCINNATI.  O. 

Dynamo  Regulators  and  Rheostats 

Of  all  descriptions  in  stock  and  manufactured  to  order  for  any  special  work. 

MOTOR    SWITCHES, 

Both  Hand  and  Automatic,  of  Superior  Design 
and  Construction. 

Entire  attention  devoted  to  tbe  manufacture  and  wiring  of  Rheostats. 

AUTOMATIGlWITGH  COMPANY, 


SOLE  MANDFACTURERS  OF  THE 


Whittingham    Automatic    Switch, 

No.  8  Keyser  Building, 

BALTIMORE,    MARYLAND. 


SEND  FOR  CATALOGUE  AND  PRICE  LIST. 


the-LarGEST-LiKEof 

.MoVEiaRTISTICPATTEHNSaEFFEGTS/^rr 

'^  729  BROADWAY  NY.    ^,flBI 


SEND  FOR  CATALOGUE 
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VICTOR  TURBINE  WATER  WHEEL 


The  attention  of  ELECTRIC  COMPANIES  is  called  to  this  CEI^E* 
BRAXED  "WAXER  'tVilEEI^  as  particularly  adapted  to  their  iise, 
on  account  of  its  reiuurkably  steaUy  motion,  liiarli  Speed 
and  e^reat  Klliciency,  and  larp^e  Capacity,  for  its  diametei-, 
being  double  the  Po^ven  of  most  wheels  of  same  diameter.  It  is  used  by  a 
number  of  the  leading  electric  companies  with  great  satisfaction.  In  the  econom= 
ical  use  of  water  it  is  without  an  an  equal,  producmg  the  highest  per  cent,  of  use- 
All  e^ect  cruaranteed. 

M4KBID  FOB  CATALOtJUE  AND  PAKTICTJLARS. 
Our  Horizontal  "Victor"  is  highly  recommended,  as  no  geai-  are  required, 
and  it  can  be  belted  directly  to  dynamo. 

The  accompanying  engraving  represents  a  pair  of  12-inch  VDCXOR 
XURBlNMii^i  arranged  on  a  horizontal  shaft,  with  Cast-Iron  Flume,  Draft 
Tubes,  End  Bearings  for  Shaft,  and  Driving  Pulleys  complete,  all  mounted  upon 
a  substantial  cast-iron  bed  plate.  The  entire  arrangement  is  very  complete  and 
strictly  first-class  in  every  particular.  We  are  now  prepared  to  furnish  Victor 
Turbines,  either  single  or  in  pairs  on  horizontal  sliafts,  and  where  the  situation 
admits  of  their  use.  we  recommend  them.  ■---, 

STILWELL  &  BIERCE  MFG.  CO.,  •  DAYTON,  OHIO. 


CARBON  ca 


Mi»mm»\w 


MAKERS  OF  HICH-CRADE 

CIL-R-BONS 

FOR    ELECTRIC  LIGHTING. 


ALUMINUM 

IN  ALLOYS  75c.  PiR  POUND. 

Mnmlanm  in  alloys  eqnal  In  parity  to  any  on 
Uie  market  75c.  pei  pound  for  the  contained 
^amlnnm. 

Cowlea  Pare  Alamlnnm  In  ingots  is  ofEered  as 
iiw  as  that  of  any  American  concern,  quality 
6narante?d.  The  statement  made  ly  The  PittB- 
Bargh  Reduction  Company  that  customere  baying 
^Inmlnam  of  us  at  leeg  than  gl. 50  per  pound  are 
liable  therefor  Is  ae  silly  as  it  is  mallcionB. 
Aluminum  ia  not  a  patented  article,  and  therefore 
can  be  freely  dealt  in  by  all. 

THE  COWLES 

Electric  Smelting  &  Aluminom  Co., 

LOCKPORT,  N.  Y. 


HARRISON  CONVEYOR 

FOR  HANDLING 

Grain,  Coal,  Tan  Bark,  Seeds,  Etc. 

Will  convey  all  kinds  of  trrain  without  miring. 

Will  cjirry  twu  differeiiL  kinds  of  material  in  op- 
posite directions  at  the  eanie  tirae. 

Will  convey  One-Hundred  and  Fifty  Tons  of  Coal 
per  hour.  Made  of  Wrought  Iron  and  Steel-  Send  for 
[Hus.Catslog.  JCORI>KN'  <fe  SELLECK.CO., 
4S  and  AfO  ff^nUe  ail   .  Chicueo,  lU. 


You  make  a  mistake  if  yon  don't  buy  Electrical 

Sapplies  from  F.  &  F.,  Cleveland,  Ohio. 

Send  foi 

the  latest 

"liletof  Bargains 

for  Bell  Hangers" 

and  "rock  bottom  prices"  on 

Medical  Batteries. 

We  undersell  all. 

Address 

Fletcher  &  Fletcher  Electric  Co.,  Cleveland,  O. 

Mention  this  paper  if  yoa  want  hottom  prices. 


Wm.  S.  Tueneb.  Pres. 


GEO.  A.  BELL,  V.  PBE3.  J.  LESTER  WOODBRiDQE,  Sec.  and  Treas. 


WOODBRIDGE  &  TURNER  ENGINEERING  CO., 


Consulting  and  Constructing 


ELECTRICAL  AND  MECHANICAL  ENGINEERS. 

Complete  Equipment  of  Electric  Railways.  Steam  and  Electric  Plants. 

47    Times   Building.  Telephone  Call,  1009  Cortlandl.         NEW    YORK. 


OnelS-light  50  Tolt 
One25-light  50  volt 
One  50-light  50  Tolt 
One75-llght  llOTOit 
OnelOO-lightllOTolt 
One  150-liglit  llOTolt 
Including  Lamps  and 


Dynamo 
Dynamo 
Dynamo 
Dynamo 
Dynamo 
Dynamo 
Holders. 


I.  W.  COLBURN  &  CO.. 

FITCHBURC,  MASS. 


COMPLETED  TO  DEADWOOD. 

The  Burlington  Route,  C,  B.&  0.  R.  R., 
from  Chicago,  Peoria  and  St.  Louis,  is 
now  completed  and  daily  passenger  trains 
are  running  through  Lincoln,  Neb.,  and 
Custer,  .S.  D.,  to  Ueadwood.  Also  to 
Newcastle,  Wyoming.  Sleeping  cars  to 
Deadwood. 


A^    4 


WE    ARE    FITTED   WITH 


S* 


«>vVr       RELIABLE  Machinery  and  Tools, 


L^ 


And  Employ  RELIABLE  Workmen. 

All  Kinds  of  Electrical  Apparatus  to  Order- 

CHICAGO  ELECTRIC  MFG.  CO. 


HENRY  HUTTON, 

Consulting  and  CoDtractiag  E.tcSrical  Eogioeer. 

COMPLETE  ELECTRIC  LIGHT 

AND  POWER  PliANTS. 

MINING   AND   SPECIAL   MACniNERT. 

MAJJITPACTCTREIIS'  AGENT. 


rompt  Shipment. 


F 


irst-Class  Lamps. 


Fit  all 


Bases  and  Systems. 


TheSUNBEAM  INCANDESCENT  LAMP  CO, 

805  Chamber  of  Commerce  Suilding,  Chicago. 
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C.  &  C.  ELECTRIC  MOTORS  AND  DYNAMOS. 


!Electric  motors  in  all  standard  sizes 
for  operating  elevators,  pumps,  print- 
ing presses  and  machinery  for  gen- 
eral manufacturing  purposes. 


Electrical  Mining  Machinery   of  all 
kinds,  Hoists,  Tram  Oars,  etc. 


Electric  Blo'wers  for  ship   ventila- 
tion.   Fan  outfits. 


Electric  plants  f-jr  pumping  church 
organs. 

Over  10,000  motors  in  actual  oper-    M 
ation. 


THE  C.  &  C.  ELECTRIC  MOTOR  CO., 


Dynamos  in  all  sizes  of  same  de- 
sign and  dimensions  as  the  standard 
motors. 

Equipment  of  mines,  factories,  ma- 
chine shops,  office  buildings  -with  com- 
plete electrical  plants  for  lighting  and 
power. 

New  England  Office,  63  Oliver  St.,    -    BOSTON. 
Philadelphia  Office,  38  S.  FOURTH  ST. 

Chicago  Offlce,        -  PHENIX  BLDG. 

San  Francisco  Office,       -        35  MARKET  ST„ 

402-404  GREENWICH  ST., 


W^E  ARE  IN  IT 

OUR  NEW  BRANCH  WAREHOUSE,  Nos.  78, 80  &  82  FRANKLIN  ST.,  CHICAGO, 


SEVERAL  CARLOADS  OF  OUR  CELEBRATED 


GRIMSHAW  "WHITE  CORE,"  ''B.  D."  BRAIDED  and  COMPETITION 

GRIMSHAW  TAPES  '\M!F'  T     l"^      M*2   $5  You  can  buy  from  us  at 

AND  COMPOUNDS.  ^^     i^   .^  ^    m   ■   »>^  ■  Manufacturers'  Prices. 

NEW  YORK  INSULATED  WIRE  CO., 

MAIN  OFFICE,  649  4  651  BROAIWiT,  NEW  TOEK.  a-  H.  MEEKER,  Western  Manager. 

The  New  American  Turbine  Water  Wheel. 

PAETIOUIAELY  ADAPTED  TO  DEIYDTG 

ELECTRIC  LIGHT  AND  POWER  STATIONS, 

On  account  of  its  Ugb  efBciency  at  all  stages  of  gate,  steadiness  of  motion  and 
easy  working  gate,  tlie  construction  of  whlcli  makes  it  the  most  sensi- 
tive to  the  action  of  a  governor  of  any  wheel  on  the  market. 


Qpun    rnp    PftTAI  nPIIF   Illustrating  various  styles  of  setting 


on  both  vertical  and  horizonttl  shaft. 


THE  DAYTON  GLOBE  IRON  WORKS  CO., 

SUCCESSORS  TO  ^\    Jk    \g  ■■■  ^\  Ml        ^\ 

STOUT,  MILIiS  &  TKHPIiE:,       L/MY    IV/llljWa 


JOHN  STEPHENSON  CO., 


LIIyllTEID, 


STREET    CARS 


-FOR- 


ELECTRIC  MOTORS. 


CARS   ADAPTED   TO    ALL   SYSTEMS. 


June  20,  1891 


WESTERN     ELECTRICIAN. 


THE  EVANS  FRICTION  CONE  CO., 

85  T7%r.^a7£3fi.  JBa?zt.E:s]Tr.  ^osTzroia',  aca-ss. 


The  Bridgeport  Electric  Light  Co.,  Bridgeport,  Conn.^  have  thorou£:hly  tested 
and  have  adopted  the  Evans  System  of  Driving  Dynamos. 

Thousands  of  H.  P.  in  use.     For  full  particulars  send  for  Catalogue  B.     Hundreds  of  sets  of  Speed  Cones  in  use, 
driving  all  classes  of  machinery  where  a  variable  speed  is  required.  ''  For  further  information  send  for  Catalogue  T 

CHICAGO   IITSTTLATED   WIRE    COMFAXTT, 

WEATHERPROOF  WIRES, 

OFFICE  AND  ANNUNCIATOR  WIRES, 

MAGNET  WIRES, 

INCANDESCENT  LAMP  CORDS, 

ETC.,    ETC.,    ETC. 

Our  facilities  are  such  that  we  are  prepared  to  fill  orders  of  any  size. 


HIBH  BRADE  INSULATED  WIRES 


OF    ALt,     DESCRIPTIONS. 


WRITE  FOR  QUOTATIONS 
AND   SAMPLES. 


CHICAGO  INSULATED  WIRE  CO.,  48-52  N.  Clinton  St,.  CHICAGO,  ILL. 


TURBINE  WATER  WHEELS 


MAJIUFACTDRED  BY 


P 


Cox*ls&ozitcil 


"XT'ortlcal. 


RODNEY  HUNT  MACHINE  COMPANY. 

SPECIALTIES  FOR  ELECTRIC  LIGHT  AND  POWER. 
Donblf*  the  power  of  tno<>t  wbeele.    Illgrh  speed.    Beltins  directly  to 
dynamo.    Kfliclenct ,  .iiOjO.    llo'yok**  TestlnE  Klame.    Kasy  worklne  sate. 
Kven    *<peeil       Excellent  workmanehlp,  great  darablUty.     SIndorate  prices 

and  eatlBfactlon  in  every  re^'pei  t  i::aaranteed.  1,800  wbeela  Bold  In  Now  England.  One 
parly  has  ^7  of  the^e  wheels  in  uae;  ao^ther  6.^00  h.p.;  another  T.'iCO  h.  p.,  etc.,  etc. 
Large  number  of  wheels  fuf  nlehed  for  Electric  I.iehting  All  giving  perfect  eatiefact- 
ioQ.    Write  for  catalogae  and  eetlmateson  propoeed  plantB. 


Boston  Office,  70  Kilby  St.   Main  Office  and  Worlts,  ORANGE,  MASS..  U.S.  A. 


ELECTRICAL 
BOOKS. 

Send  For  Complete  Catalogue. 

Electrician  Publishing 
Company, 

6  Lakeside  Building,    -     CHICAGO. 


Stahley  Electric  Mfg.  Co 


TRANSFORMERS. 

A.  C.  FAN  MOTORS. 

Compare  t 
with  weiglits  0 
formers: 

5  light, 

hese  weights 
f  other  trans- 

48  lbs. 

65  lbs. 

85  lbs. 
101  lbs. 
130  lbs. 
300  lbs. 

SMALL, 

NOISELESS, 

RELIABLE. 

10  light, 
30  light, 
30  light, 

Less   than    1^   Amperes 
required  to  drive  it. 

40  light, 
100  light, 

Price,  $20.00. 

PITTSFIELD,  MASS. 


ss 
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SOUTHERN  ELECTRICAL  SUPPLY  CO., 

823  Locust  St.,  ST.  LOUIS,  MO., 
AGENTS  FOR  THE  CELEBRATED   PACKARD   LAMP. 

IVIa.c3.e   'to   X"!*   clxx^t    jSc>o]z.et. 

We  also   have  a  full   stock  of  Sockets   made  to  fit  any   Lamp. 


TRAOE  MABK- 


Okonite    Wires 

AND 

Cables. 


STEAM  PLANTS 


INSTAI.1.KD  B-r 


JKT,  B.  PISARSOlff  i£  CO 


'9 


MECHANICAL.  ENQIKEEBS  AMD  CONTRACTOBS. 


403  HOWIE  INSURANCE  BUILDIWC, 


CHICAGO. 


THE 


WOODBURYiNGM 


SELF-CONTAINED,  AUTOMATIC 

HIGH  SPEED  STEAM  ENGINE 

for   Electric    Lighting   and 

Street  Railway  Service, 

With  BOILER   PLANT  Complete. 
Cat  riloiiiie.-^sciit  on  ripplication. 

STEARNS  NIANFG.  CO.  ERIE,  PA. 


DRY  STEAMi 


THE  POND  SEPARATOR. 


The  Pond  Separator  is  guaranteed  to  relieve  the 
steam  of  all  entrained  water,  and  return  this  water 
to  the  boiler,  thus  effecting  a  large  saving  In  fuel. 


Send  to  Nearest  Office  for  Circular. 


POXD  ESfGHVEERIIVG  COMPAXY, 


ST.  LOUIS. 
OMAHA. 


CHICAGO. 

DALLAS. 


KANSAS  CITY. 
SEATTLE. 


SIOUX  CITY  ENGINE  WORKS. 


Builders  of  High  Grade 

AUTOMATIC  ENGINES 

from  30  to  500  H.  P. 

OF  BOTH  THE 


Gidding:s'  Antoinatic. 


Boilers  and  complete  Steam 
Plants  erected.    Send  for  cir- 
culars and  estimates. 

Largest  EnglLP  Wurks  west  of  the 

Mississippi  River  at 

SIOUX  CITY,  lOAVA. 

S.  K.  GREGG, 

Jlanager  Chicago  Ollice, 

4H  S.  Canal  St. 

C.S.LEWIS,  Agent. 

703  Market  St.,  St.  Louis,  Mo. 


W.  N.  HoBAHT,  Pres't 


L.O.Maddux,  Vice-PreB't  and  Treas. 
J.  C.  HoBABT,  Sec'y. 


J.  H.  EicKEHSHOPF,  Snp*t. 


THE  TRIUMPH 

Economy,  Simplicity,  Durability,  Silence. 

15  TO  300  HORSE-POWER. 

COMPODND  AND  VALVELESS. 


Moat  perfect  regnlation  ever  obtained. 
NO  SMALL  PARTS  REQUIRING  REPAIRS. 

NO  ECCENTRICS.     NO  STUFFING  BOXES. 
NO  PISTON  RODS. 

INTERNAL  FRICTION  A  MINIMUIVI. 
ALL  PARTS  INTERCHANGEABLE. 

The  engine  Ifl  perfectly  balanced  and  self  contained;  all 
wearing  snrfacea  are  exceptionally  large,  maliln£  it  the 
most  perfect  high  epeed  engine  bnilt. 

THE  TRIUMPH  COMPOUND  ENGINE  CO., 

21  I,  213,  215  and  217  W.  2nd  St.,  CINCINNATI,  O. 

FRASER  &  CHALMERS.  Agents.  Sail  Lake  Cily,  Utah ;  Helena,  Mont. 


SOLE 
BUILDERS, 


THE    DIFFEREIVCE! 


2a.  By 


The  power  of  any  Engine  is  regulated,  Ist.  By  the  Steam  Pressure, 
the  Cylinder  Area.    3d.  By  the  Speed ! 

Owing  to  the  SINGLE-ACTING  principle  of  'Westinghouse  Engines,  the 
standard  speed  of  small  ones  is  600  and  of  large  ones  250  revolutions  per  min- 
ute ;  while  the  speed  of  other  Engines  is  limited  to  about  200  in  small  and  70 
to  100  revolutions  in  large  ones  where  durability  is  duly  considered  ! 

The  ordinary  Steam  Engine  requires  constant  attention,  largely  from  two 
causes :  Ist.  Because  its  design  (not  admitting  of  self-lubrication)  must  have  all 
parts  lubricated  by  hand  many  times  daily;  2d.  Because  the  DOUBLE-ACTING 
principle  MUST  loosen  the  parts.  This  is  only  a  question  of  time.  If  the 
Engine  be  well  built,  more  time ;  if  carelessly  built,  less  time ;  the  result,  how- 
ever, is  inevitable.  It  is  a  question  of  principle  and  not  of  workmanship. 
Imagine  the  shock  produced  by  reversing  the  fuU  power  at  every  stroke.  Just 
think  how  this  shock  is  aggravated  when  the  Engine  is  speeded  \ip !  The  blow 
is  equal  to  that  of  a  steam  hammer,  and  MTTST  loosen  the  parts. 

The  low  initial  speed  of  the  ordin.lry  Engine  necessitates  "  speeding-up,"  as 
it  is  called,  in  driving  all  machinery  that  runs  even  at  ordinary  speeds.  This 
"  speeding-up"  process  involves  an  outlay  for  shafting,  hangers,  pulleys,  belt- 
ing, etc.,  often  equal  to  the  cost  ot  the  Engine  itself!  It  costs  at  least  $5.00  per 
year  to  lubricate  each  additional  bearing.  It  costs  the  fuel  necessary  to  drive 
all  this  useless,  expensive  and  non-productive  machinery,  bought  tind  run  for 
the  sole  purpose  of  obtaining  requisite  speeds. 

■WESTINGHOUSE  ENGINES  have  been  designed  by  intelligent  and  ex- 
perinced  Steam  Engineers,  expressly  to  meet  and  correct  these  manifest  evils  I 
6000  in  use! 
Illustrated  printed  matter  furnished  on  application. 


THE  WESTINGHOUSE  MACHINE  COMPANY.  ^ 

PITTSBURGH.  PEN N A. U.S. of  A^ 


BALL 

AUTOMATIC 

CUT-OFF 

ENGINE 


ENGINEETDir  PA 

COMPANY  bTl  1 1,  t^M. 

Standard. 


Cross  Compound, 
Triple  Expansion. 
TandemCofflpound 

ENGINES  for  Electric  Railway  and  Electric  Lighting. 

The  only  GOVERNOR  giving  ABSOLUTELY  the  Same  Speed  under  ail  CHANGES  OF  LOAD  or  BOILER  PRESSURE. 


SELLING  AGENTS: 


E.T.COPELANO  &  CO,  106  Liberty  SI., 

Minneapolis,  Mlnn.^  W.  B.  PEARSON,  Room  403  Home  Insuranco  Bldg.,  Clilcago,  III,; 


Glphia 
AVO& 


BLACK,  804  Lewis  Block,  PITTSBURG,  PA. 
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THE  KNiPF  ElEGTRIilAL  WORKS, 


General  Western  Agents  for 


THE  PERKINS  ELECTRIC  LAMP  CO. 


I 


00 


S-^^-K-B-X-Y 

*IRES.  CABLES  "  CORDS  '•  INSIDE,  UNDERGROUND  ••  SUBMARINE  USE. 


MAJilFACTliRERS  OF 


Street  Railway,  Electric  Light,  Telephone,  Telegraph  and  Electrical  House  Goods. 


PROMPT   SHIPMENTS. 


LOWEST    PRICES. 


54  &  56  FRANKLIN   STREET,   CHICAGO. 


SBITID       l^Q-R       O-A^T-A^XjOOXJE. 
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A  MARYELOySlNNOYATIOH 

THE  THOM$ON-HOU$TON  ELECTRIC  COMPANY 


Has  Revolutionized  the  Electrical  Equipment  of  Street  Railways. 


r" 


^.-ji 


The    Intermediate    Shaft,   Pinion 
Gear  have  been  discarded. 


and 


The  Armature  Pinion  and  Axle  Qear 
are  now  enclosed  in  a  dust-proof 
case  filled  with  oil. 


Beducing  to  a  minimum  the  cost  for 
repairs  and  absolutely  eliminating 
the  objectionable  noises  incident  to 
all  other  systems. 


The  Armature  speed  has  been  reduced 
from  1200  to  600  revolutions  per 
minute. 


The  Railway  Motor,  as  now  construct" 
ed,  comprises  less  than  a  dozen 
parts. 


The  construction  of  the  Armature 
avoids  the  possibility  of  a  burn-out, 
except  by  malicious  carelessness, 
and  when  damaged,  can  be  readily 
repaired  by  a  novice. 


Don't  make  a  mistake  by  contracting 
for  Railway  Equipment  before  see- 
ing or  understanding  this  marvel- 
ous machine. 


Prices  for  Repairs,  Parts  and  Supplies 
materially  reduced. 


Information,  Prices  and  Literature  fur- 
nished on  application. 


flii-Hoistoi  Electric  Co 


CHICAGO  OFFICE : 

148  Miobigan  Avenue. 


BOSTON   OFFICE: 

620  Atlantic  Avenue. 
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NO  GEARS. 


NO  NOISE. 


NO  REPAIRS. 


We  have  ELIMINATED  from  the  street  railway  motor 
ALL  gears  and  pinions. 
ALL  armature  and  intermediate  shafts. 
ALL  brass  bearings,  except  the  axle  brasses. 
ALL  oil  cups. 
ALL  box  caps. 
ALL  useless  nuts  and  bolts. 
ALL  mud  and  dust  pans. 
ALL  dust  curtains. 
ALL  hanger  bars  and  bolts. 

The  motor  is  supported  entirely  upon  springs,  thus  preventing  the 
hammer  blow,  which  flattens  rail  joints  and  loosens  fish  plates. 

IT  WILL  SAVE  YOUR  TRACKS. 

The  speed  of  the  motor  armature  has  been  reduced  from  1,000 
to  100  revolutions  per  minute,  and  the  weight  of  the  motor  is  not 
increased. 


The  Short  Electric  Railway  Co., 


CLEVELAND,  OHIO. 
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FACTORIES,  ANSONIA,  CONN. 


(•RiCM9. 


INCORPORATED  1880. 


It  will  td^ke  uj  iXfew  weeH^  +o 

C^etTlierft 

But  we  wlU  hd^we  all^ih(i 
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DOUBLE  GARBOH  LAMPS 

Afford    the    Only    Reliable    and    Efficient    Means    for 


ALL  IHT  ELECTRIC  UCHTING. 


All  other  devices  are  crude,  expensive,  and  unsatisfactory. 


TIE  niss  wm  mm 

Has  established  its  broad  foundation  patent  for  Double  Carbon  Arc  Lamps, 
No.  219,208,  having  won  four  distinct  infringement  suits  in  the  United 
States  Courts,  two  of  them  on  final  hearing,  the  decisions  being  rendered  by 
Judges  Gresham,  Blodgett,  Brown  and  Ricks. 

The  public  is  warned  against  the  use   of  infringing   lamps  or  any  crude 
substitute  for  the  Brush  invention. 


ARC  LIGHTING  APPARATUS, 

ELECTRIC  MOTORS  AND  GENERATORS, 

ALTERNATING  CURRENT  APPARATUS. 
INCANDESCENT  LIGHTING  MACHINES, 

CARDONS  FOR  ARC  LIGHTING, 
ETC,  ETC,  ETC. 

THE  BRUSH  ELECTRIC  CO., 

CDIHLICD. 
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FORT  WAYNE  ELECTRIC  CO., 


mAKIJFACTUBEBlS   OF   THE 


Slattery  Induction  and  Wood  Arc  Systom 

OZF  ■ 

THE  MOST  PERFECT  OF  ANY. 

For  references  as  to  the  merits  of  these  systems,  inquire  of  the  local  companies,  the  operators,  or  the  customers  in 
the  large  cities  of  this  country  where  these  systems  are  now  being  used  almost  exclusively  after  other  systems  have  been 
tried  and  thrown  out— Philadelphia,  New  Orleans,  Cincinnati,  St.  Louis,  Kansas  City,  Ijouisville,  Detroit,  etc. 

WE   MAKE   ALL  STANDARD  SIZES  OF 

INCANDESCENT  LAMPS  FOR  THE  ALTERNATING  SYSTEM, 

Also  Arc  Laips  of  Standard  Sizes,  2,000  c.  p.,  1,200  c.  p.  and  800  c.  p. 
Main  Office  and  Factory,   FORT  WA71TE,  HTD. 


33Zt..^Xia-0^    OZ^f^XOEIfils 


NEW  YORK I  15  Broadway. 

CHICAGO 185  Dearborn  Street. 

PHILADELPHIA 907  Filbert  Street. 

DALLAS,  TEXAS McLeod  Building. 


PITTSBURGH,  PA ■■ 633  Wood  Stre«t. 

SAN  FRANCISCO 35  New  Montgomeiy  Stroat. 

TORONTO,  CANADA 138  King  Street,  W. 

BUFFALO 228  Pearl  Street. 


BAXTER 

MllWir  MOTOIS, 

"  SLOW  SPEED. 

NO  INTERMEDIATE  GEARING. 

Gears  Run  in  Oil. 


EXAMINE  INTO  THE  MERITS  OF  THESE  MOTORS 

IF  A  REDUCTION  IN  REPAIRS  IS 

WORTHY  OF  CONSIDERATION. 


COMPLETE  Sr  EQUIPMENTS. 


''s??ED  STATIONARY  MOTORS 


For  ARC  and 
Incandoscont  Circuits' 


.vo^'^^n.'.^O-  BALTIMORE,  MD. 


ELECTEICAl   ^ 

Accumulators 

Useful  and  economical  for  all  purposes  to  which 
electricity  is  applicable,  such  as 

Propulsion  and  Lighting  of  Street 
Cars,  Vehicles,  Yachts,  Etc. 

Central  Station  and  Isolated  Light- 
ing. 

Portable  Lighting  or  Power. 

Portable  Electric  Lanterns. 

Electric  Power  for  Motors. 

Portable  Electric  Fans  for  Office, 
Family'and  Sick  Room. 

Only  Clenn  uiid  (Convenient  Battery  for  Sarsooni, 
DeiitltttH,  Hnd  l*rofiiE«»lonul  Men  GoneraUy. 


MANUFAOTUEED  EXCLUSIVELY  UNDEE  THE  PATEKTS  OF 
FAURE,  SWAN,  SELLON,  ORISCOM,  and  others. 


COMPLETE  ELECTRIC  LIGHT  AND  POWER  PLANTS. 

THE  ACCUMDLATOR  COMPANY, 

224  and  226  Chestnut  Street,  Philadelphia,  Pa. 

'    PHILADELPHIA  AGENCY  :— ELECTRO  DYNAMIC  CO.,  224  and  226  Chestnut  St. 
NEVV  YORK:— IRUEX  &  VAIL,  44  Broadway.       CHICAGO:-WM.  HOOD.  239  La  Sallo  SI- 
SAN  FRANCISCO:— THE  PACIFIC  ELECTRICAL  STORAGE  CO.,  1)8  and  120  Pine  St. 
BOSTON:— THE  HOLTZER-CABOT  ELECTRIC  CO.,  Ill  Arch  St. 
PROVIDENCE:-SWARTS  &  GANNE1T,  Swarts  Building. 


$3  per  Annum. 


EVERY  SATURDAY. 


lO  cents  per  Copy. 
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No.  26 


Ireson's  Self-Adjusting  Leather-Link  Belting. 


Paid.  Not.    16,  '86. 

Especially  adapted  for 
all  Electric purpoaes  and 
other  high -epeed  machin- 
ery. 


Send  for  Ireeon's  Illua- 
trated  Treatise  on  Self- 
AdjnsttDg  Leather  Link 
Belting,  furnished  gra- 
InltouBly. 


Manf'd  by  CHARLES  L  IRESON,  97  High  St.,  Boston,  Mass. 


HIGH    INSULATION, 

LOW 

And  Resistance,  accor 

JAGQUE 

Telephonic  transmission 

GAME. 


STATIC  CAPACITY 

And  Resistance,  according  to  Mr. 

'S  FORMULA,  makes 
Telephonic  transmission  through  Our  Cable  an  easy 


s    ^ 


THE  HOLTZER-CABOT  ELECTRIC  CO., 

MANTIFACTDKEES  OF  AND  DEALERS  IN  ' 

EVERYTHING   ELEGTRIOAL 


8BND  FOB  SSe-FAClB  CATAI^OCrCE, 


111  Arch  Street, 


BOSTON,  MASS. 


SffPlii  APFKriFS-i  CTLOWER  &  HARRIS,  Dallas,  Texas 
orcui/it  »ucn>.ico.  ^  p^^  Sbilers  Elkctbioal  Works,  San  Francisco,  Ca'- 
A  full  line  of  onr  msnniacture  can  be  found  at  our  Agencies. 


Nattall  Trolley.    Patents  Pending. 


THE 

$30.55 

WRITB  0S. 

Electric  Balliar  Sjeclally 

C03IPASIY, 

29  Broadway, 


KELLOCC 

COMBINATION    STEEL  CENTER   AND   SIDE 

POJ^ES. 

Engineering  Equipment  Co., 

SOLE  AGENTS, 
SKW  -rORK,  143  I<iberty  St. 
B08T0X,  I)i6  Pearl  »U 


WILLAKD  L.  CANDEE, 
H.  DURANT  CHEEVER, 

The 
Internalional 


■  Business  Managers. 


F.  CAZENOVE  JONES, 

Manager  of  Factories. 


OKONITE  COMPANY, 


LIMITED. 
1 3  Park  Row,  New  York. 

INSULATED 

WIRES  AiDCABLES, 

For  Aerial,  Submarine  and  Underground  Use. 

Candee  Aerial  Wires. 
Manson  Protecting  Tape. 
Okonite  Waterproot  Tape. 

BR.IXCHES:     Chiraeo.    Boston.    Philadrlphia.    Minnrapolis,    Ciuclnnati. 
KanMUM   City,  Omaha,  liouisville.  St.  liOuiM,  San   FruiK-iNco. 


f TRADE  MARKS? 


A6tNT5 

1  BROADVi/AY.  rttWYORR. 
CtNTBAltLtCTRICCo. 

CHICAGO.  ILL. 

Elect eNG£itl°  Supply  Ca 

ST    PAUL.     MINN.. 


Insulated  Wires  and  Cables. 

The  ackDO'n-Iedarf'd  Standard  for  durable  and  Itleh  In- 
solation. It«  merltji, proved  hy  a  record  or  over  quarter 
otm  eentnarj.    Adapted  to  all  electrical  pnrpOMea. 

CELEBRATED  KERITE  TAPE  FOR  INSOLATING  JOINTS. 


^  y'    Electric  Light  and  Power. 
.^\  )       Telegraph  and  Telephone, 
Railway  and  all  other 
Branches  of  Signaling, 


ALL  SIZES 
Lead  Encased  Wires 


Aerial  Use, 
Subterranean  Use, 
Submarine  Use. 
Concealed  Wiring  In  all  Locations, 


GEORGE  B.  PRESGOTT,  Jr.,  6en.  Agt.,  16  Dey  St.,  New  York. 

■\Vestern  Electric  Co.,  Chicngo,  III.,  Sole  Agents  for  the  West. 


ALEXANDER,  BARNEY  $c  CHAPIN, 

20  CORTLANDT   ST.,    NEW   YORK. 


GENERAL  ELECTRICAL  SUPPLIES. 


THE  MOST 

POPULAR  LAMP 

IN  THE  MARKET, 

"A.B^C. 


''CHAIKEPION" 

Price,  with  Rod  Zinc,  $1.15  per  Cell,  with  Corrugatod  Zinc,  $1.35  per  Coll. 


•TiieE.S.GREELEY&CO. 

5  AND  7  DE7  STRBET,  NEW  YORK. 

Manufactureri,  Importers  and  Dealers  In 

j  Electrical  Supplies 

u  OF  ALL  DESCRIPTION. 

I   Telegraph,  Telephone,  Electric  Light  and 
5  Power    Appliances,   Construction 

1  Tools  and  Line  Material. 


Complete  Oil  of  Champion 
IlHtlery. 


Carlton   |{»-H»TV(.lr  iiii'l  <'oviT 
of  ('tiuni|)liiti   Ituttcry. 


Corrajrat«fl  Zinc  nf  Cli»niploD 
XJattcry. 


standard 
Electrical  Measurement 
apparatus. 
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NOTE  THE  CONTRAST ! ! 

INCANDESCENT   LIGHTS 

In  Central  Stations  July  1st,  1890. 


THOMSON-HOUSTON  SYSTEM. 


4,150 

12,800 

1,500 

18,450 


VERMONT, 

TENNESSEE, 

SOOTH  CAROLINA, 


Anp-egate  of  All  Otter  Systems 


2.200 


p 


TOTAL 


f 


1,485 
NONE. 

3,685 


ply  p    TIMES  ^^  T^^T^y  of  ^^^  Thomson-Houston  System  as  of 

ALL   OTHERS   COMBINED. 


The  figures  referring  to  "total  of  all 
■ysteius,"   taken  from  table  published  in 
August  number  of  "Electrical  Industries," 
for  year  1890,  are  of  undisputed  accuracy. 

Total  of  aU 
systems. 

Thomson-Houston  System. 

Number. 

Percentage  to  total  of  all 
systems. 

Vermont,      -     -     -     - 
Tennessee,  -     -      -     - 
South  Carolina, 

6,350 

14,285 

1,500 

4,150 

1 2,800 

1,500 

65,^  per  cent. 
89^  percent. 
1 00  per  cent. 

TH8MS0N-H0UST0N  ELECTRIC  CO., 


620  Atlantic  Avenue,  Boston,  Mass. 

Wall  and  Uoyd  Streets,  Atlanta,  Qa. 

116  Broadway,  New  York  City. 

16  First  street,  San  Francisco,  Cal. 

831  New  York  Life  Building,  Kansas  City,  Mo. 


148  miohigan  Avenue,  Chicago,  111. 
406  Sibley  Street,  St.  Paul,  Minn. 
216  West  Fourth  Street,  Cincinnati,  O. 
1110  Noble  Street,  Philadelphia,  Pa. 
lUSS  F  Street,  Washington,  D.  C. 
116  North  3d  Street,  St.  Louis,  Mo. 
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INDEX  AND  CLASSIFICATION  OF  ADVERTISEMENTS. 


ALPHABETICAL  LIST. 

Accumulator  Co.,  The 

Abendroth  &  Root  Mfg.  Co xv 

Alexander,  Barney  &  Cbapln-.  1,  ix 

American  Electrical  Works xv 

Automatic  Switch  Co xvi 

Andrews  &  Co.,  A.  H xvi 

Baggot,   E xvi 

Bain  Electric  Mfg.  Co xii 

Ball  Engine    Co xvi 

Baxter  Electric  Motor  Co xxviii 

Bernstein  Electric  Co xii 

Bla'z,  L 3V 

Borden  &  Selleck  Co xvil 

Bostwick  &  Burgess  Mfg.  Co. .  .xix 

Braun  Illustrating  Co xvi 

Brownlee  &  Co xiv 

Brush  Electric  Co xxvii 

Buckeye  Electric  Co 

Butler  Hard  Rubber  Co xxi 

0.  B.  &Q.  R.  R xvi 

C.  &.  C.  Electric  Motor  Co-v,  xviil 
Card  Electric  Motor  &  Dynamo 

Co XX 

Central  Electric  Co vii 

Chicago  Electric  Mfg.  Co xvi 

Chicago  Insulated  Wire  Co xlx 

Cleveland  Aluminum  Co xv 

Cleverly  Electrical  Works Iv 

Colbiurn&  Co.,  I.  W xvii 

Coolidge.  Fuel  &  Supply  Co. . .  .xix 
Cowles  Electric  Smeltmg  and 

AluminumCo xvii 

Crocker- Wheeler  Electric  Motor 

Co .  XV 

Day's  Kerlte  Insulation i 

Dayton  Globe  Iron  Works  Co.xviii 

Detroit  Electrical  Works vl 

Eastern  Electric  Cable  Co xv 

Eiston  Electric  Co xv 

Edison  General  Electric  Co., — 

Motor  Dept vlil 

Edison  Genera)  Electric  Co.,  Wire 

Department ix 

Electric  Merchandise  Co xvi 

Electric  Railway  Specialty  Co i 

Electric  Construction  &  Sup.  Co. .  vi 

Electrician  Pub.  Co xix,  xxli 

Electrical  Construction  Co.,  The.  xv 

Electtical  Eagineering  Co xv 

Electrical  Supply  Co.,   The...xxvl 

ElektTon  Mfg.  Co ix 

Empire  City  Electric  Co xvi 

Empire  China  Works xvi 

Engineering  Equipment  Co i 

Evans  Friction  Cone  Co xix 

ForSale xv 

Fort  Wayne  Electric  Co xxvill 

Freeman.  Coleman  &  Co 

Globe  Carbon  Co xvii 

Great  Western  Electric  Sup.  Co. 

Greeley  &  Co.,  The  E.  S i 

Hawkeye  Electric  Mfg.  Co Iv 

Hay-Hom  Mfg.  Co xv 

Hazelton  Tripod  Boiler  Co xvi 

Heisler  Electric  Light  Co xii 

Hill  Clutch  Works 

Holmes,  C.  H xv 

Holmes,  Booth  &  Haydens iv 

Hollzer-Cabot  Electric  Co 1 

Hood,  Wm xii 

Howard  &  Co.,  Htram  M xv 

Hunt  Machine  Co. .Rodney 

Hutton, Henry 

India  Rubber  &  Gutta  Percha 

Insulating  Co 

Interior  Conduit  i&Insulatlon  Co .  .xiv 

International  Okonite  Co i 

Ireson,  Chas.  L 1 

Kartavert  Mfg.   Co xx 

Knapp  Electrical  Works xxill 

Leffel  tfc  Co..  Jas xv 

McLaughlin,  James xiv 

Mason,  James  H xv 

Mason,  J.  W.*   xv 

Mllliken  Bros I  v 

Minneapolis  Street  Hallway  Cq x 

Monitor  Electric  Co xii 

Munsell  &  Co.,  Eugene xv 

National  Carbon  Co Iv 

National  Electric  Mfg.  Co xl 

N.Y.B6ltine&  Packing  Co....  xiv 
New  York  Insulated  Wire  Co.  .xvill 

New  York  &  Ohio  Co I 

Northwestern  Electrical  Spec- 
ialty Co Iv 

Ostraoder  &  Co.,  W.  U xiv 

Palste,  H.  T xiv 

Page  Belting  Co 

Partrick  &  Carter  Co xii 

Payne  &  Co.,  Geo.  W 

Pearsfjn    &  Co..  W.  B xiv 

Plioenix  Glass  Co 

Pond  Engineering  Co xx 

Powell  Co.,  Wm 

Queen  &  Co xv 

Roebllngs'  Sons  Co.,  Jno.  A ixi 

ItoHC  Po]yt<;ohnIc  Institute 

8awyor-Man  Electric  Co xIII 

Scbleren  &  Co.    Chas.  A xiv 

Schuyler  Electric  Co xxvlli 

Short  [i^Icctrlc  Kail  way  Co.  .xiv,  xxv 
hultz  Belting  Co xx 


Sioux  City  Engine  Works xx 

Southern  Electrical  Supply  Co.. xx 

Standard  Electrical  Works xvi 

Standard  Underground  Cable  Co...  ,i 

Stanley*   Hall xiv 

Standard  Paint  Co xiv 

Stanley  Electric  Mfg.  Co 

Star  Iron  Tower  Co xix 

S'earnsMfg.  Co xx 

Stephenson  Co.,  Jno xvlil 

Sterling,  W.  C xix 

Stllwell  &  Blerce  Mfg.  Co . .  xvi,  xvii 
Sunbeam  Incand.  Lamp  Co  . . .  .xvii 

Taussig,  S xvi 

Temple,  J.  C xvii 

Tnomson-Houston  Electric  Co. 

Lighting  Depari;ment 11 

Thomson- Houston  Electric  Co., 

Railway  Department xxlv 

Triumph  Comp'd  Engine  Co xx 

Turner  Brass  Works xv 

Union  Hardware  Co xiv 

United  States  Electric  Lighting 

Co 

VanNuls  C.  S 

Vulcanized  Fibre  Co xvii 

Wanted xv 

Western  Electric  Co xxi 

Westinghouse  Electric  and  Mfg. 

Co xiii 

Westinghouse  Machine  Co xx 

Weston   Electrical    Instrument 

Co 

Woodbrldge  &  Turner  Engineer- 
ing Co  xvii 

CUSSIFIED    LIST. 

AACiunalatoFS. 

Accumulator  Co.,  The. 
Bruah  Electric  Co. 
AlanUnDm. 

Cowlea  Electric  Smelting  &  Befln* 

Ing  Co. 
Cleveland  Alnmlnam  Co. 
Freemao,  Coleman  &  Co. 
Annnnclatora. 
Central  Electric  Co. 
Electrical  Conetrnctlon  Co.,  The. 
Empire  Cltv  Electric  Co. 
OreatWeBtern  Electric  Supply  Co, 
Greeley  &  Co.,  The  B.  8. 
Holtzer-Cabot  Electric  Co. 
Knapp  Electrical  Worke. 
Monitor  Electric  Co. 
Ostrander  &  Co.  W.  R. 
Partrick  &  Carter  Co. 
Standard  Electrical  Works. 
Stanley  &  Hall. 
Weetem  Electric  Co. 

Antl-Frlctlon  Sletal. 

Turner  Brass  Works. 

Arc  fjampa. 

Bain  Electric  Mfg.  Co. 

Brush  Electric  Co. 

Eaaton  Electric  Co. 

Electric  CoDBtructton  A  Supply  Co. 

Fort  Wayne  Electric  Co. 

Hawkeye  Electric  Mfg.  Co. 

HcLaugblln,  Jai. 

Schuyler  Electric  Co. 

TbomsoQ-Houflton  Electric  Co. 

WeetlnghouBe  Electric  &  Mfg.  Co. 

Western  Electric  Co. 

BatterlC|fl. 

Central  Electric  Co. 

Electrical  Supply  Co., The. 

Great  Wealern  Electric  Supply  Co. 

Mason,  Jae.  H. 

Monitor  Electric  Co. 

Partrick  &  Carter  Co. 

Queen  &  Co. 

Southern  Electrical  Supply  Co. 

Standard  Blectncal  Worka. 

Stanley  A;  Hall. 

Western  Electric  Co. 

Battery  Jam. 

Butler  Bard  Rubber  Co. 
Central  Electric  Co. 
Electrical  SoppiY  Co.,  The. 
Hollzer-Cabol  Electric  Go. 
Partrick  &  Carter  Co. 
Queen  A  Co. 
btanley  &  Hall. 
Western  Electric  Co. 

BpIIs,  Kleetric 

Central  Electric  Co. 
Empire  City  Electric  Co. 
Great  Western  Electric  Supply  Co. 
Greeley  &  Co.,  The  E.  8. 
Kuapp  Electrical  Works. 
Monitor  Electric  Co. 
Northwestern  Elect.  Specialty  Co. 
Ostranoer  <&Co.,  W.  R. 
Partrick  &  Carter  Co. 
Southern  Electrical  Supply  Co. 
Standard  Electrical  Works. 
Stanley  &  Hall. 
Woetern  Electric  Co. 

Belld,  Magneto. 

Central  Electric  Co. 
Empire  City  ElectricCo, 
Greeley  *  Co.,  The  B.  B. 
Hoitzer-  Cabot  Electric  Co. 
Knapp  Electrical  Works. 
Partrick  A  Carter  Co. 
Standard  Electrical  Works. 
Stanley  &  Hall. 
Weatem  Electric  Co. 

BeltlDff. 

Evans  Friction  Cone  Co. 
IresoD,  Cbaft.  U 
N.  V.  Beltlni;r  &  Packing  Co. 
P&ffe  Belting  Co. 
Schlereii  &  Co.,  Chaa.  A. 
HbolU  BelUni;  Co. 
BollerH. 
Abendroth  &  Root  Mfg,  Co. 
Hazelton  Tripod  KoUerCo. 
Pond  Kogineerlne  Co. 

BookN,  Klectrlnal. 

Electrician  PabllshlnK  Co. 

Braider  Hpoolern. 

Payne  &  Co.,  Geo.  W. 


Brass  Goods. 

Blatz,  L. 

Turner  Brass  Works. 
Bnrslar  Alarms. 

Central  Electric  Co. 

Blectrlc.1l  Supply  Co.,  The. 

Empire  City  Electric  Co. 

Great  Western  Electric  Supply  Co. 

Greeley  &  Co., The  E.  8. 

Holtaer-Cabot  Electric  Co. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Ostrander  &  Co.,  W.  R. 

Partrick  &  Carter  Co. 

Southern  Electrical  Supply  Co. 

Standard  Electrical  Works. 
Cables. 

(See  Wire  Insulated.) 
Cable.  Slectrlc.  (See  Wire  Insu- 
lated), Copper,  li^heet  and  Bar. 

Roebllng's  Sons  Co.,  John  A. 

Standard  Underground  Cable  Co. 

Western  Electric  Co. 
Carbons,  Points  and  Plates. 

Brush  Electric  Co. 

Central  Electric  Co. 

Electrical  Supply  Co.,  The. 

Empire  City  Electric  Co. 

Globe  Carbon  Co. 

Knapp  Electrical  Works. 

National  Carbon  Co. 

Western  Electric  Co. 
Cars,  Electric  Railway. 

Minneapolis  St.  By.  Co. 

Stephenson  Co.,  John. 
Clntclies,  Friction. 

Hill  Clutch  Worke. 

Cunstrnctlon  and  Repairs. 

Chicago  Electric  Mfg.  Co. 

Bain  Electric  Mfg.  Co. 

Electric  Construction  &  Supply  Co. 

Electrical  Construction  Co., The. 

Electrical  EnglneerlngCo. 

Knapp  Electrical  Works. 

McLaughlin,  Jas. 

Temple,  J.  C. 

Western  Electric  Co. 
Contractors,  Electric  I<lgltt, 

Enfflne  Plants  and  Cileetric 

Ballirays. 

Bmeh  Electric  Co. 

Chicago  Electric  Mfc.  Co. 

Easfeon  Electric  Co. 

Edison  General  Electric  Co. 

Electrical  Engineering  Co. 

Fort  Wayne  Electric  Co. 

Engineering  Equipment  Co. 

Hutton,  Henry. 

McLaughlin,  Jas. 

Pearsao  &  Co.,  W.  B. 

Pond  Engineering  Co. 

Short  Electric  Railway  Co. 

Temple,  J.  C. 

Thomson-Houston  Electric  Co. 

United  States  Electric  Ughtlng  Co. 

WestinghoQse  Electric  &  Mfg.  Co. 

Western  Electric  Co. 

Woodbrldge  &  Turner  Eng.  Co. 
Cnpper  Wires  and  Tapes. 

American  Electrical  Worss. 

Central  Electric  Co. 

Chicago  Inealated  Wire  Co. 

Edison  General  Electric  Co. 

Electrlral  Supply  Co., The. 

Great  Western  Electric  Supply  Co. 

Holmes,  Booth  &  Haydens. 

International  Okonite  Co.,  The. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Roebllng'B  Sons  COj^  Jno.  A. 

Standard  Electrical  Works. 

Standard  Underground  Cable  Co. 

Western  Electric  Co. 
Cross- Arms. 

Central  Electric  Co. 

Electrical  Supply  Co.,  The, 

Great  Western  Electric  Supply  Co. 

Holmes,  C.  H. 

Monitor  Electric  Co. 

Southern  Electrical  Supply  Co. 

Western  Electric  Co. 
Cnt-ontn  and  Hn^tches. 

Alexander,  Barney  &  Cbapln. 

Automatic  Switch  Co. 

Central  Electric  Co. 

Electrical  Sunoly  Co.,  The. 

Empire  City  Electric  Co. 

Great  Western  Electric  SupplyCo, 

Greeley  &  Co.,  The  E.  8. 

Holtrer-Cabot  Electric  Co. 

Palste,  H.T. 

Partrick  &  Carter  Co. 

Southern  Electrical  Supply  Co. 

Union  HardwEire  Co. 

Van  Nuls.C.  S. 

Western  Electric  Co. 
f>ynamoH. 

Brush  ElectricCo. 

Bain  Electric  Mfg.  Co. 

C.  &C.  Electric  Motor  Co. 

Colbnrn&Co.,I.  W. 

I'luston  Electric  Co. 

Electrical  Kngln(?erlnK  Co. 

Fort  Wayne  Klectrlc  Co. 

Hawkeye  Electric  ManufactorlngCo. 

Howard  A  Co.,  Ulram  M. 

Heisler  Electric  Light  Co. 

National  Electric  ManufacttirlngCo. 

Schuyler  ElectricCo. 

Thomson-Houston  ElectricCo. 

United  States  BlHCtrlc  LlgbtlOR  Co. 

Western  ElectricCo. 

WeatlQghouoe  Electric  &  Mfg.  Go, 
Electrl4*al  InHtrnmenta. 

Central  Electric  Co. 

Electricrtl  Snpply  Co.,  The. 

Great  Weslern  Ellectric  Supply  Co. 

Greeley  A  Co.,  The  E.  8. 

Partrick  *  Carter  Co. 

Queen  A  Co. 

Western  Electric  Co. 

vVeston  Blnctrical  Instrument  Oo. 
Electrical  Hncctaltlcs. 

Northwnetern  Elect.  Specialty  Co. 

Turner  Braps  Works. 
Electric  Kallw^nFS. 

Detroit  KlftclrtcHl  Worke. 

Edison  Ueneral  Electric  Co. 

Hhort  Klectrlr.  Hullwav  Co. 

Thomaon-Hoaeton  Electric  Co. 

WestlDghonse  Electric  A  Mfg.  Co. 

Wnndhrlrtee  A  Tumttt  Eng.  Co. 
Electroliers    and    Combina- 
tion Fixtures. 

Bagcot,  E. 

Electrical  Happly  Co.,  The. 

Great  Western  Electric  Supply  Co. 

Sawyer-Man  ElectricCo, 
Tbomson-UoQston  Electric  Co.  1 


BlectrO'Platlne  aiachlnes. 

Brush  Electric  Co. 
Colhorn  &  Co.,  I.  W. 
Edison  General  Electric  Co. 
Thomson- Houston  Electric  Co. 

Enstnes,  Steam. 

Ball  Engine  Co. 

Engineering  Equipment  Co. 

Pearson  &  Co.,  W.B. 

Pond  Engineering  Co. 

Sioux  City  Engine  Works. 

Stearns  Mfg.  Co. 

Triumph  Compound  Engine  Co. 

Weetlughouae  Machine  Co. 
Engravers. 

Braun  Illustrating  Co. 
Fan  Onints. 

C.  &  C.  Electric  Motor  C&. 

Card  Electric  Motor  &  Dynamo  Co. 

Electrical  Supply  Co. 

Stanley  E'ectric  Mfg.  Co. 

TutLer  Brass  Works. 
Fibre. 

Karlavert  Mfe.  Co. 

Vulcanized  Fibre  Co. 
Fire  Alarms. 

Electrical  Supply  Co.,  The. 

Knapp  Electrical  Works. 

PartrlcK  &  Carter  Co. 

Western  Electric  Co. 
Friction  Cones. 

Evans  Friction  Cone  Co. 

Gas  lilsbtinSf  Electric. 

Cleverly  Electrical  Works. 
Electrical  Supply  Co..  The. 
Kuapp  Electrical  Works. 
Partrick  &  Carter  Co. 
Western  Electric  Co. 
General  Electrical  Supplies. 
Alexander,  Barney  &  Chapin. 
American  Electrical  Works. 
Automatic  Switch  Co. 
Brush  Electric  Co. 
Central  ElectricCo. 
Chicago  Electric  Mfg.  Co. 
Cleverly  Electrical  Works. 
Eaelon  Electric  Co. 
EdlBon  General  Slectrlc  Co. 
Electric  Construction  &  Supply  Co. 
Electrical  Supply  Co.,  The, 
Empire  City  Electric  Co. 
Great  Western  ElectricSupply  Co. 
vireeley  &Co.,TheE.  S. 
Holmes,  Boothifc  Haydens. 
Holtzer*Cabot  Electric  Co. 
International  Okonite  Co.,  The. 
Knapp  Electrical  Wor^. 
Mason,  J.  W. 

Monitor  Electric  Co.  • 

Northweetern  Electric  Specialty  Co. 
Ostrander  &  Co.,W.  R. 
Partrick  &  Carter  Co. 
Sonthern  Electrical  Supply  Co. 
Stanley  &  Hall. 
Standard  Electrical  Works. 
Thomson-Houston  ElectricCo. 
Union  Hardware  Co. 
VanNalB,  C.  S. 
Western  Electric  Co. 

Globes  and  Electrical  Glass- 
Trare. 

Baggot.  E. 

Great  Western  Electric  Snpply  Co. 

Phcenlx  Glass  Co. 

Hard  Rubber  for  Eleetrleal 
Pnrpoaes. 

Butler  Hard  Rubber  Co. 

InsnJators  and  Ansnlatlns 

HaterlalN. 

Aleiamier,  Barney  Jt  Chapin. 
Butler  Hard  Rubber  Co. 
Central  Electric  Co. 
Edison  General  Electric  Co. 
Electric  Merchandise  Co. 
Electrical  Supply  Co.,  The. 
Empire  City  Jilectrlc  Co. 
Great  Western  Electric  Supply  Co. 
Interior  Conduit  <&  Insulauon  Co. 
International  Okonite  Co.,  The. 
Kartavert  Mf^.  Co. 
Knapp  Electrical  Works. 
Monitor  Electric  Co. 
Mnneell  &  Co.,  Eugene. 
New  York  Insulated  Wire  Co. 
Partrick  A  Carter  Co. 
Southern  Electrical  Supply  Co. 
Standard  Paint  Co. 
Vulcanized  Fibre  Co. 
Western  Electric  Co. 

Insulated  IVlres  and  Cables. 
Maenet  Wire- 
American  Electrical  Worka. 
Central  Electric  Co, 
Chlcacn  Insulated  Wire  Co. 
Day's  Kerlte  Insulation. 
Eastern  Electric  Cable  Co. 
Edleon  General  Electric  Co. 
Electrical  Supply  Co.,    The. 
Great  Western  Klectrlc  Supply  Co. 
Holmes,  Booth  A  Haydens. 
Interior  Conduit  &  Insnlatlon  Co. 
International  Okonite  Co.,  The. 
India  Rubber  &  Gutta  Porcha  Insu- 

latin  gCo. 
Knapp  Electrical  Works. 
Mason.  J.  W. 
Monitor  Electric  Co. 
New  York  Insulated  Wire  Co. 
Partrick  &Cart«r  Co. 
Southern  Electrical  Supply  Co. 
Standard  Electrical  Works. 
Standard  Underground  Cable  Co. 
Western  Electric  Co. 

Journal  Bearings, 

Turner  Brass  Worlcs. 
IjampM,  Inoandesoent. 

Alexander.  Barney  A  Cbapln. 

BornetHln  Klectrlo  Co. 

Brneh  Electric  Co. 

Buckeye  Electric  Co. 

Central  ElectricCo. 

Edison  General  Slectric  Co. 

Electrical  Snpply  Co.,  The. 

Empire  City  Electric  Co. 

Great  Western  Electric  Snpply  Co. 

Greeley  A  Co.,  The  E.  8. 

Heisler  Electric  Light  Co. 

IIOQfi,  Will. 

Knanp  Electrical  Works. 
Monnnr  Bleetric  Oo. 
Ni'iW  York  (in. I  Olilo  Co. 
Sawvsr-Man  Electric  C», 
Soattisrn  Bleotrleal  S«»ly  Co. 
Soubeam  Incandssosal  Lamp  U«. 


Ijanip8,|jieandescent— Contd. 

Thomson-Houston  Electric  Co. 

Western  ElectricCo. 
Slasnet  Wire. 

(See  Insulated  Wire.) 
medical  Batteries. 

Partrick  &  Carter  Co. 
9Itca. 

Muneell  &  Co.,  Eugene. 
Sllnlnff  Apparatus,  Electric. 

Bain  Electric  M£g.  Co. 

Edison  General  Electric  Co. 

Thomson- Houston  Hlectric  Co. 

Westlnghouae  Electric  A  Mfg.  Co, 
motors. 

Bain  Electric  Mfg.  Co. 

Brush  Electric  Co. 

Baxter  Electric  Motor  Co. 

Card  Electric  Motor  &  Dynamo  Co. 

Crocker- Wheeler  Electric  Motor  Co 

C.  &  C .  Electric  Motor  Co. 

Detroit  Electrical  Works. 

Easton  Electric  Co. 

Edison  General  Electric  Co. 

Electrical  Engineering  Co. 

ElektroE  Manufacturing  Co. 

Hawkeye.  Electric  Mfg.  Co. 

ThomsoE-Hbuston  ElectricCo 

U.  8.  Electric  Lighting  Co. 

Westinchouse  Electric  A  Mfe,  Co. 
Office  Furniture. 

Andrews  A  Co.,  A.  H. 

Oils. 

Taussig,  8. 
Oil  Cups  and  Brass  Goods. 

Powell  Co.,  Wm. 
Packiufi:. 

N.  Y.  Belting  &  Packing  Co. 
Pins  and  Brackets. 

Central  Electric  Co. 

Coolidge  Fuel  &  Supply  Co. 

Electrical  Supply  Co.,  The. 

Great  Western  Electric  SuddIt  Co. 

Holmes,  C.H.  pf»J' ^u. 

Standard  Electrical  Works. 

Southern  Electrical  Supply  Co. 

Western  Electric  Co. 
Poles. 

Brownlee  &  Co. 

Central  Electric  Co. 

Coolidge  Fael  A  Supply  Co. 

Electrical  Supply   Co.,  The. 

Engineering  Enulpment  Co. 

Great  Western  Electric  Supply  Co 

Holmes,  C.H.  ^^  ' 

Mllliken  Bros. 

Steriing,  W.  C. 

Star  Iron  Tower  Co. 
Publishers,  Klectrical. 

Electrician  Publishing  Co. 
Push  Buttons. 

Central  Electric  Co. 

Electrical  Sujply  Co.,  The. 

GreatWeetem  Electric  SupplyCo 

Knapp  Electrical  Works. 

Northwestern  Elect.  Specialty  Co 

Partrick  &  Carter  Co. 

Standard  Electrical  Works. 

Union  Hardware  Co. 

Western  Electric  Co. 
Railways,  Electric. 

(See  electric  railways.) 
Separntors,  wteam. 

Pond  Engineering  Co. 
Speaklns  Tubes. 

Central  Electric  Co. 

Electrical  Snpply  Co.,  The, 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Ostrander  A  Co.,  W.  R. 

Western  Electric  Co. 

(Speed  Indicators. 

Queen  &  Co. 

Street  Ky,  Equipment. 

Minneapolle  Street  Ry.  Co. 
Supplies.  Electric  Kailw^ay. 

Klectrlc  Merchandise  Co. 

Electric  Railway  Specialty  Co. 
Tapes,  Insniatinar. 

American  Electrical  Works. 

Central  Electric  Co. 

Eastern  Electric  Cable  Co. 

Edison  General  Electric  Co. 

Electrical  Supply  Co. ,  The. 

Great  Western  Electric  Snpply  Co. 

India  Rubber  &  Gutta  Percha   tn- 
sulaltogCo. 

International  Okonite  Co.,  The. 

New  York  Insii  lated  Wire  Co. 

Western  ElectricCo. 
Telesrraph  Apparatus. 

Central  Bleetric  Co. 

Electrical  Supply  Co.,  The 

Empire  City  Elpctrlc  Co. 

Great  Western  Electric  SupplyCo. 

Greeley  &  Co.,  The  E.  8. 

Knapp  Electrical  Works. 

Monitor  Electric  Co. 

Partrick  &  Carter  Co. 

Standard  Electrical  Worke. 

Western  Electric  Co. 
Telephones,  Electric. 

Standard  Electrical  Works. 

Western  Electric  Co, 
TolcphoncH.  Non-Klectrlo. 

Bostwick  it  ItiirgesB  Mfg.  Co. 
Test  Instruments. 

Bain  Electric  Mfg.  Co. 

Central  Electric  Co. 

Electrical  Snpply  Co^The, 

Greeley  A  Co.,  The  E.  S. 

Knapp  Electrical  Works. 

Queen  A  Co. 

Weetern  Electric  Co. 

Weston  Blectrical  Instrument  Co. 
Tronsi'ormers. 

Stanley  Electric  Mfg.  Co. 
Trucks,  Electric  Car. 

Detroit  Electrical  Works. 

Edison  General  Electric  Co, 

Short  Electrir  Itnilwny  Co. 

Stephenson  Co  ,.Jno. 

Thomson-HousfoD  Electric  Oo. 

Westioghoneo  Electric  &  Mfg.  Co« 
Tnrblnn  IVheels. 

Dayton  Globe  Iron  Works  Co. 

Hunt  Machine  Co.,  Rodney. 

Leffel  A  Co.,  James. 

Stllwell  A  Blerce  Mfg.  Oo. 
Wire,  Bare. 

Aiuorican  Electrical  Works. 

Central  Klectrlc  Co. 

Electrical  Supply  Co.,  The. 

Holmes,  Booth  A  Haydens. 

Knapp  Electrical  Works, 

FarMok  A  Oartar  Co. 

BMkltaO  Bah  Oo.,  #no.  A. 
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TTHE    IVA^TIOIV^t.  CAKBOIV  CO 


OleTrelsura-d.,  Olxio. 

-MANUFACTURERS  OF- 


ELECTRIC  LIGHT  CARBONS  ass  BATTERY  MATERIA!.. 


Electric  Specialties, 

WB    MAKE 

Electric  Supplies  Under  Contract. 


Thit  the  Western  Electrician  enjiys  the  distinction 
of  having  beea  selected  by  one  of  the  shrewdest 
of  advertisers  as  the  medium  for  carrying  the 
largest  advertisement  ever  placed  in  an  electrical 
journal.  This  tells  its  own  story,  and  points 
its  own  mo-al. 


THE  MILLIKEN  PATENT  POLE 


For  Electric  Street  Railways  and  Electric  Light  Work. 

00  LIBERTY  STREET,  MAmrpicrnEBDET 

MILLIKEN  BROS. 


NEW  YORK. 


59  DE&R60RN  STREET, 

CHICAGO. 


Designers  and  Builders  of  Iron  and   Steel   Roofs. — Iron  Work 
for  Light  Stations  a  Specialty. 

WRITE   FOB  CIBCUIiAB  AND  CATALOGUE, 


HOLMES,  BOOTH  &  HAYDENS, 

MANUFACTURERS    OF    BARE    AND    INSULATED    WIRE. 

ITnderwriters' Copper  Electric  Idght  Line  Wire,  handsomely  finished,  highest  conductivity.     Copper  Magnet  Wire,  Flexible  Silk,  Cotton 
^oEi^to^  and  Worsted  Cords  for  Incandescent  Lighting.    Jtound  and  Flat  Copper  Bars  for  Station   Work,  ►2£-||k&4 


Insulated  Iron  Pressure  Wire, 


PATENT      KiKi      LINE  WIRE 

For  Electric  Light,  Electric  Railways,  Motors,  Telegraph  and  Telephone  Use. 

.Agren-ts  for  tlie  "^T^T'.A.SECIiTOI'OiT  C.A.E,S01T  CO.,  CarToons  for  .A.re  31.ig-li.tin.g-. 

THOS.  L.  SCOVILL,  New  York  Agent,        -       -       -       -        25  Park  Place,  NEW  YORK. 


THE  HAWKEYE  ELECTRIC  MFG.  CO., 

DAVENPORT,  IOWA. 


MONTHS  AGO 


Thone  Improved  Electric  Machine  for  Light  and  Power. 

Complete  Central  Station   and    Isolated 

Plants  of  Highest  Efficiency 

at  Lowest  Cost. 

ELECTRIC  MOTORS 

ANY   VOLTAGE   OR    SIZE. 


Reliable  Agents  Wanted.  Correspondence  Solicited. 

Estimates  Promptly  Furnished. 


ECONOMIC 

INCANDESCENT 

LAMP 

Wps  practically  unkno-wn  in  the  West.  It  is  novr  in 
general  use  in  81  CITIES  AND  TOWNS  west  of  and 
including  Ohio. 

POSITIVELY    THE    BEST     LAMP 

FOR  THE  LEAST  MONEY. 


Farther  information  cheerfully  given  by  the 

Northwestern  Eleclrical  Specially  Co., 


GENEBAL  WESTEEN  AGENTS, 


CEO.  L.  KIRKHAM, 

MANAGER. 


tot?  Gtiamber  of  Commerce,  Gliicago. 
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C.  &  G.  FAN  OUTFITS. 


THE 


OLDEST 

AND 


BEST. 


The  saason  of  1891  marks  the  fifth  year 
since  the  introduction  of  the  C.  &  0.  Fan 
Outfits. 


110  Volt  Fan  Ontflt.    Front  View. 


110  Volt  Fas  Ontflt.    Back  View. 


Thousands  in  Operation  in  Every  State  and  Territory  in  tlie  Land. 


With  each  saason  some  improve- 
ment either  Electrical  or  Mechanical 
has  been  made,  until  the  Machine 
as  placed  this  year  on  the  market, 
is  absolutely  -without  defect. 


Wound  for  any  direct  current 
Circuit. 


Finished  in  dipped  brass,  pol- 
ished or  nickeled. 


SOO  Volt   Fun  Ontnt 


For  Electric  Railway  and   Power  Circuits  we  are  this  year  ready  to  supply  a  Fan 
Outfit  designed  especially  for  high  Potential  Circuits. 


OFFICES: 

BOSTON,  63  Oliver  Street. 
OHICAQO,  Phenix  Building. 
DENVER,  1316  Eightaenth  Street. 
CINCINNATI,  Oiacinnati  Electric  Light 

Company. 
ST.  LOUIS,  411  N.  11th  Street. 
SAN  FRANCISCO,  35  Market  Street. 
WASHINGTON,  609  Twelfth  Street. 


1-4  Iff.    I*,    jfffotor   Coi*   opfriiHtit;    <<'iliiiK    FniiH. 


Coni^taiit  Ciirrrnt  Fnii  Outfit. 


C.  &  G.  ELECTRIC  MOTOR  COMPANY, 

^02  a<r:Ld.   ^O^    O-reeaiXTT^T-lcli.    Street^    I^TETTsT"  "S'OXSir. 


VI 
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DETROIT  ELECTRICAL  WORKS 


P 


DETROIT,    MICH., 

Manufacturers  of  the  Celebrated 

UNIVERSAL  FARADIG  MEDICAL  DATTERY, 

using  dry  Burnley  cell,  thereby  dispensing  -with  the  inconvenience 
and  annoyance  of  fluids.      CaseB   and   all   parts    handsomely   made 


and  fiaished. 


ANNUNCIATORS 


for  Hotels,   Kesidences   and    Sailroad   Cars,  in   various  styies  and 
sizes. 

These  Annunciators  are  very  simple  and  perfect  in  construc- 
tion, have  long  life  without  repairs,  and  are  in  general  use  through- 
out the  country. 

Also  manufacturers  of  Telephone,  Telegraph  and  general  Elec- 
trical Supplies  and  Merchandise,  including  Magnet  and  Annun- 
ciator Wire  in  all  sizes  and  flaish. 

Bare  Copper  and  Galvanized  Iron  Wire  carried  in  stock. 
Prices  quoted  on  application,  and  subject  to  change  of  market  on 
Copper  Wire. 


"WARD"  ARC  LAMPS 


FOR  CONSTANT  POTENTIIL  CIRCUITS, 


I 


THOUSANDS  IN  USE 

On  both  Isolated  and  Central  Station  Plants. 


We  Guarantee  our  Lamps  Electrically  and  Mechanically. 

In  corresponding  please  give  full  particulars  and  state  voltage. 

Electric  Construction  and  Supply  Co., 

Phenix  Building,  18  CorMandt  Street, 

CHICAGO,  ILL.  Established  .88..  NEW  YORK  CITY. 
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Our  St.  Louis  Branch: 

Southern  Electrical  Supply  Co., 


vlON/> 


TBADE        MARK. 


.823  Locust  St., 

ST.  LOUIS,  MO. 


NICKEL-PLATED 


Spr  aliin^  TuMbiis, 


WITH  OR  WITHOUT  INDICATORS. 


Our  Kansas  City  Branch: 

Gate  City  Electric  Company, 


slOIV/> 


TRADE        r  ,\R 

622  Delaware  St., 

KANSAS  CITY,  MO. 


WE    HAVE    A 


of  these  SPEAKING  TUBE  WHISTLES  on   hand,  which  we  will  dispose  of  at  the  following  prices: 


I  dozen  lots, 
5       " 


ID 
25 
60 

too 


S2.00. 
1.76. 
1.50. 
I.40. 
1.36. 
1. 30. 


Tbe  ELECTRICIAN'S  TORCH 

7s  safe,  durable,  easily  rfjiaired,  has  a  reversible  burner 
that  can  be  used  in  any  position  and  ivill  not  blow  out  in  a 
gale  of  wind.  Can  be  used  as  a  Blow-pipe  Torch  or  a  Fan- 
tail  Heater  and  can  be  instantly  changed  from  an  intense 
heat  to  a  fieble  flame,  or  f/^e  revtrse. 


No.  I.    Helper  Forge. 


The  No.  1  HELPER  FORGE 

Can  also  be  used  in  the  highest  wind.  One  gallon  cf  74° 
deodorized  gasoline  will  run  it  all  day.  It  is  made  to  stand 
hard  work. 


These 


CARBON  HOLDERS 


I  Upper  Carbon  Holder. 


Are  designed  especially  for  Thomson-Houston  and  Brush 
lamps,  and  are  sold  at  very  low  prices.  We  also  have  a  lot 
of  Thomson-Houston  lower  carbon  holder  rings. 

We  are  now  exclnslve  Weslern  Agents  for 


liOwer  Carbon  Holder. 


Commercial  Fire-Proof  Lamp  Cord,     Packard  Incandescent  Lamps, 
Bryant  Sockets  (an  porceiam  and  Brass),  okonite  Wire,  Improved  Candee  Wire. 


Our  Omaha  Branch: 

Western  Eiectricai  Supply  Co., 


slON/^ 


TRADE        MAhK. 


418  S.   16th  St., 

OMAHA,  NEB. 


CENTRAL  ELECTRIC 
COMPANY, 

I  16  &  118  Franklin  Street, 
CHICAGO. 


Connected  by  Private  Wire  with  Postal  Telegraph-Cable 
Company's  System. 


Our  Denver  Branch: 

Electric  Power  Transmission  Co., 


nLOW/> 


TRADE       MARIO 

1722  Lawrence  St., 

DENVER,  COLO. 
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Edison  General  Electric  Co. 

Edison  Baildiig,  Broad  St.,  New  York  Cit;. 


IVBVST 


ELEOTKIC  MOTORS. 


MINIMUM  OF  ATTENTION  AND  REPAIR. 


Highest  Efficiency, 
Slow  Speed, 
No  Sparking. 


H.  p. 

LIST  PEICES. 

PEICESTODSERS, 
46  PER  CEST.  OFF  LIST. 

1-12 
1-6 
1-3 
1-2 

$  40 

60 

100 

125 

$22.00 
33.00 
55.00 

78.75 

Independent  Coils, 
Improved  Lubrication, 
Mecianically  Perfect. 


SEND  FOR  DESCRIPTIVE  CIRCULAR  TO  NEAREST  DISTRICT  OFFICE. 


Canadian DiHtrict,  Kdlson  Bldg.,  Toronto, Can,  PaciUcCoast  Dist,, Edison  Bl«lg.,  1 18  BnHliS*., San  Franeisoo.CaJ. 

Central  District,  Rialto  Itnildinc,  Cliicago,  III,  Pacillc  Northwest  Itistrict,  Fleiscliner  Bldg.,  Portland,  Ore. 

Eastern  District,  Edison  Bnilding,   Broad  St.,    New  York.  Kocky  Hlonntain  District,  Masonic  Bnildins,  Denver,  Colo, 

New  England  District,  26  *His  Street,  Boston,  mass.  Southern  District,  10  Decatnr  Street,  Atlanta,  Ga. 
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ALEXANDER,  BARNEY  &  GHAPIN 

TELEPHONE  BUILDING,  20  Cortlandt  St.,  NEW  YORK. 


VOLTMETERS.  ^EEH^    AMMETERS. 


ELECTRICAL  SUPPLIES. 


ARC  AND 

INCANDESCENT 

LAMPS. 


THE  ELEKTRON  MFG.  CO., 

79  and  81   Washington  Street,  Brooklyn,  N.  Y. 

MANrFACTUBERS    OF 

Perret  Electric  MotorsiDinamos 

LAMINATED  FIELD  MAGNETS,  HIGH  EFFICIENCY, 

LOW  SPEED,  FULL  POWER. 

\     Motors  of  any  size  for  any  purpose.  Factories  equipped  throughout  with  Electric  Powen 

Isolated  Plants  for  Incandescent   Electric  Lighting. 


S  BJLIillsra-    .A.3-E3SrTS: • 

CHtCAGO.  IlL..  The  Electrical  Engineering  Co.,  320  Dearborn  St.  WtSHINGTON.  D.  C,  J.  U.  Burkett  &  Co..  1409  N.  Y.  Ave. 

-      —^^-^  =-  PHIU4DELPHIA,  PA.,  Pennsylvania  Machine  Co..   29  N.  7tli  SI.  ST.  PAUL.  MINN.,  F.  J.  Renz,  95  E.  Fourlh  St. 

PerretMH.F.  Motor,  Speed 550,  Weight  1,300 lbs  NEW  ORLEANS,  LA.,  George  Baquie,  140  Gravier  St. 

SIEMENS  CABLES. 

SUBIVIARINE,  INTERIOR,        TEIaSPHONC, 

UlffDSRGROUND,        TXZIjiEGRAPH,         EI^EC.  I^TGR-T. 


Manufactured  under  Authority  of  SIEMENS  &  HALSKE, 


THE  EDISON  GENERAL  ELECTRIC  COMPANY, 

AT  THEIR   SCHENECTADY   WORKS. 


ESTIMATES  FURNISHED  ON  APPLICATION. 

WIRE  DEPARTMENT,  EDISON  GENERAL  ELECTRIC  COMP'Y, 

Edison  Building,  Broad  Street,  New  York,  or  Nearest  District  Office. 

f'nnnillin  Irlxtrlot-     Killnoii  Bnlldlne.  Toronto,  0«u.  l-avllic  <onM<   l>|ntrli'l  i     Kcllxon  llu>|<llne.  llii  IIuhIi  Ht ,  Wnil  FrancUCO,  COl, 

RMtern  Ol.triA:     Kdl.on  BulUllnir,  liiooa  m  .  Sl«w  Vork.  B..U1   Moi„,lnln  IH'I''"'!     Jlu«oulo  Butminil.  Uoover,  lIOlO. 

%ew  Inclaiid  Dlilrlct:   KS  Ull«  HI,,  Uottoo,  natn.  Mnathein  Ul«trl«ti    10  Urcator  HI .  ittUala,  Cla. 


WESTERN     ELECTRICIAN. 


June  27,  1891 


STREET 
GARS 


ON    ACCOUNT    OF 

Zxicrease  of  Business 


J^l<TJD    TUB 


Adoption  of  Eleotrioity, 


THIE^ 


STREET  RAILWAY  CO., 

Of  ^vi:inri.ea,polis,   ^vdHrLn., 

OFFER  FOR  SALE  THE  FOLLOWING  EQUIPMENT: 

63  12-foot  Cars,  all  fitted  with  Fare  Boxes  and  "Small"  Conveyors. 
76  Extra  "Small"  Conveyors  for  14  and  16  ft.  Cars. 
63  Extra  "Slawson"  Fare  Boxes. 
12  Steam  Motors,   15to  20  Ton. 

2  Locomotives  and  Tenders,  20  and  25  Ton. 
21  Passenger  Coaches,  26  to  40  ft. 
34  Open  Passenger  Excursion  Cars,  34  ft. 

8  Flat  Cars,  30  ft. 

Most  of  the  cars  have  been  in  service  only  a  short  time,  and  all  are  in  first-class  condition.  We  can  make  changes 
or  alterations  and  fit  them  up  to  suit,  and  will  sell  very  cheap.  The  gauge  of  any  of  the  cars  can  be  changed  to  suit 
purchaser.     Full  description  and  photographs  mailed  upon  application. 
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THE  NATIONAL  TRANSFORMER  SYSTEM 


CONVERTER  EFFICIENCIES. 
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Transformer  on  Pole  Showing  National  Safety  Fuse  Box. 


COMPLETE 


CENTRAL  STATION  EQUIPMENTS 


LIGHT    OR    POWER 

mHTBIItHTIOW. 


OUR  APPARATUS  IS  OF  THE 

HIGHEST    EFFICIENCY, 

MECHANICALLY  AND  ELECTRICALLY. 

WE  <JIIAKANTEK  ITH  OPKRATION  ANT> 

PROTECT  OUR  CUSTOMERS. 


COMPLETE 

DIRECT   CURRENT  SYSTEM 

Fon 

ISOXJ.A.TEID 

XjiCjHTinsro-. 


NATIONAL  ELECTRIC  MFG.  CO.,       Eau  Claire,  Wis. 


NEW  YORK,  N.  Y.,    1* 
BUFFALO,  N.  Y., 
CINCINNATI,  O., 
WASHINGTON,  D.C 
PHILADELPHIA,  PA 


.A.a-E3srTS: 


alioral  Electric  Mfg  .  &  Const.  Co..  Elect.  Txctig.  BIdg. 
Littio,  McDonald  &  Co.,  141  East  Soncca  St. 
W.  N.  Gray,  1  2  Ctiambcr  of  Commorco. 
.      L.  H.  Cox,  16  FIftli  St.,  S.  E. 
C.  M.  Blanchard,  GIrard  Building. 

SAN  FRANCISCO,  CAL., 


I      KANSAS  CITY,  MO., 

ST.  PAUL,  MINN., 

DETROIT,  MICH., 

DENVER,  COLO., 

WINNIPEG,  MAN., 

National  Elactrls  Dgvalopmgnl  Co- 


Thomas  Wollo,  .'its  main  St. 

Tlie  Electrical  Engineering  &  Supply  Co. 

■     Commorcial  Electric  Co. 

The  Mountain  Electric  Co. 

Simpton-Davit  Elactrical  Construction  Co, 
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BAIN  ELECTRIC  MFG.  CO., 

FOREE  BAIN,  President  and  Engineer, 
47  and  49  S.  Jefferson  Street,  CHICAGO. 

DYNAMOS    AND    MOTORS 

1-12  to  500  Horse  Power. 


Highest  Class  In  Efficiency.  Mechanical  Design,  and  General  Utility. 

Experts  in  applying  Electricity  to  New  Uses. 

SBJVD  FOR  OATAIiOeiTB. 


Electrical 
Supplies 


OF  ALL  KINDS 

Honse  Goods     y^.^^:^ 

A    SPECIALTY.   ^^--^^^^ ^^ 


>^ 


^>^ 

..-^.^' 


^ 


l\V^ 


P 


^s 


0^" 


A^^^ 


%^' 


s.V^-^" 


^-  .^'»  t' 


«5 


<4r.^t 


s^^ 


.^^: 


us 
Your 
Business  Card 
^^y^  and  get  our  Catalogue 
and  Trade  Discount  Sheet. 
CORRESPONDENCE  SOLICITED. 


WONDERFUL! 

%,  Tie  New  Incanflescent  Lamp, 
^"      "THE  JEWEL." 

h 


W™^5G£NtI^J>' 


r  .^ 


%a,[ig 


ANY  VOLTAGE.     FOR  ANY  SOCKET. 


For  parliculaTB  apply  to 

W^M.  SOOD, 

GENERAL  AGENT, 

239  LaSalle  St.,   -    CHICAGO. 


BERNSTEIN  ELECTRIC  CO. 


INCANDESCENT  LAMPS 

FOK 

ARC-LIGHT  CIRCUITS. 

SIMPLE.  RETjTA"RLB.  DTTRABIjE. 

The  only  safe  socket  for  series  lamps,  and  the  only 
socket  having  Insulating  material  for  the  outside 
parts.    Send  for  Illustrated  Catalogue. 

680  ATLANTIC   AVENUE, 


G.  A.  HARMOUNT, 

MANAGER 

MONITOR  ELECTHIC  CO., 

143     WABASH  AVE.,  CHICAGO,  ILL. 

WHOLESALE  DEALER  IN  GENERAL 

ELECT8ICAL  SUPPLIES,  f 


WESTEKN  AGENT  FOR 


ALFRED  F.  MOORE 


iKSTABLISHED  ls2n. . 


^      ELECTRICAL  WIRES  AND  GABLES. 

Klcctric  Light.  .Vnnuncintor  and  Office  Wires.     Incandescent  and  Battery  CordS; 
fact,  every  kind  of  Wire  known  lo  the  Electriciil  Trade. 


ii 


MERIT  LEADS  TO  SUCCESS." 


LONG   DISTANCE    SERIEFlNmESCENT   LIGHTING 

—  Z3c^.s  ]>ro  :eiqtt.^Xj.  

ONLY  successful  method  of  distrlhutlon  covering  a  large  area  WITHOUT  swamping  the  p'ant  with  INTEREST  on  Copper  Wire  or  cost  of  FUEL. 

Traneformeis  or  Converters  are  a  CONSTANT  source  of  THOUBLE  and  EXPENSE,  will  cost  MORE  for  repairs  In  a  year  than  to  renew  the  Lamps  by  our  system. 

Our  PLANTS  can  be  operated  with  sucrcs  ELECTRICALLY  and  FINANCIALLY  where  no  others  can. 

Plan  of  wiring  SIMPLE,  CHEAP  and  EFFICIENT. 

LAMPS  from  10  0.  P.  up,  nctd  lor  BRILLIANCY  and  BEAUTY  of  the  light. 

ALSO  SERIES  LAMPS  of  any  C.  P.  for  Arc  Light  Cireuls. 

Gold  Mtdal,  Paris  ExposltloD,  1889. 

HgtimateM  fnrniMlicd  on  iipplication,  for  erection  of  pliintH  in  nny  Nertion.    CorrcNpondrnco  Nolicitetl. 


HEISLER  ELECTRIC  LIGHT  CO., 


Drexel  Building, 
PHILADELPHIA,  PA. 


Send,    for    Olro'ulA.r. 
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MDLTIP0LA8  STREET  RAILWAY  GENERATORS. 


COMPOUND-WOUND.    SELF-EXCITING. 


Perfect 
Self- 
Regulation. 

High 
Electrical 
Efficiency. 


Slow 
Armature 
Speed. 

No  External 
Magnetism. 

Self-Oiling 
Bearings. 


Descripttve  Catalogues  of  Generators,  Single-Eeductioii  and  Qearless  Motors,  and  Power  Station  Appliances  furniBhed 
upon  application.    Correspondence  on  all  subjects  connected  with  Electric  Bailways  Is  solicited. 

WESTINGHOUSE  ELECTRIC  &  MANUFACTURING  CO.. 


PDLLMAN  BUILDING,  CHICAGO. 


PITTSBURGH,  PA. 


120  BROADWAY,  NEW  YORK. 


CUT-OUTS, 

Single  Light,  Main  and  Branch, 

OF  SUPERIOR  PORCELAIN, 

With  all  Connections  Under  Cover. 


s 

A 
W 
Y 

E 
R 
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A 
N 


LAMPS  »ANY 


c.  p. 

VOLTAGE 
BASE. 


HIGH  QUALITY  LAMPS  FOR  EDISON  CIRCUITS. 

TTITRITX:    FOR    PRICES. 


See  Catalogue  of  Aug.  1, 1890. 

SAWYER-MAN  ELECTRIC  CO., 


620  Atlantic  Avenue, 
BOSTON,  MASS. 


510-534  W.  23d  Street, 
NEW  YORK. 


217    LaSalle  Street, 
CHIOACO,  ILL. 
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CEPAR,  OCTAGONAL  PINE  AND  STEEL. 

If  you  are  in  want  of  poles  of  any  kind,  it  would  pay 
you  to  write  for  our  prices,  before  ordering. 

BROWNLEE  &  CO.,  "Vrc^' 


STEAM  PLANTS 

INSTAIiliKD  BIT 

"UIT.  B.  PZSARSON  i£  CO., 

MBCHASIICAIi  ENGIIIEEBt^  AMD  COKTRACTOKS. 


Rans  more  Slack  than 
I  IJnperfbrated  Belts,  hence 
;  adapted  to  uneven  power 

„„_^_,_  ^_        ®f   Electric  Railways  and 
^— '=^"'''^~"  "■ "    for  Electric  Power  in  Gen- 


eral. 


403  HOME  INSURANCE  BUILDING, 


CHICAGO. 


WRITE  IIS  FOR  PRICES  ON 


SPEAKING  TUBES 


^ITID    STJIPI'XjIES. 


FORTY  CENTS 


FOR  OUR  DUST-PROOF  BELL. 


!  AND  34  Frankfort  Street,        -        -        -        NEW  YORK  CITY. 


!pmM'Wffl« 

GHAS.  A.  SCHIEREN  &;  CO., 


Al&o  New  York,  Uoston, 
Philadelplila. 


PATENTEES  AND  SOLE  MANIJFACTUKKES, 

46  SOUTH  CANAL  ST.,  CHICAGO.  ILL. 
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Electricity   in   Spectroscopic  Astronom- 
ical Work. 

Kenwood  Observatory  was  dedicated  last 
week,  and  now  Chicago  has  another  institution 
of  which  it  may  well  be  proud.  This  station,  as 
it  stands,  was  the  gift  of  W.  E.  Hale  of  the  Hale 
Elevator  company  to  his  son  George  E.  Hale. 

For  several  years  young  Mr.  Hale  has  been 
an  enthusiastic  amateur  astronomer,  and  the 
bulk  of  his  work,  outside  of  that  done  at  col- 
lege, was  carried  on  in  a  small  brick  building  on 
the  corner  of  Drexel  boulevard  and  Forty-sixth 
street.  The  present  observatory  is  a  most 
thoroughly  equipped  enlargement  of  the  old 
plant.  Graduated  recently  from  the  Massa- 
chusetts Institute  of  Technology  and  having  de- 
cided to  make  a  life  study  of  spectroscopic  anal- 
ysis as  applied  in  as- 
tronomical work,  the 
station,  now  under  Mr. 
Hale's  exclusive  con- 
trol, will  facilitate  the 
pursuit  of  investiga- 
tions which  have  al- 
ready secured  him  a 
name  and  brought  him 
in  contact  with  the  fore- 
most astronomers  of 
the  country. 

Imbued  with  the  de- 
sire personally  to  in- 
spect an  observatory  so 
thoroughly  fitted  out, 
and  at  the  same  time, 
to  procure  data  through 
which  the  readers  of 
the  Western  Elec- 
trician might  be  in- 
formed as  to  the  ex- 
tent to  which  electric- 
ity enters  into  this  par- 
ticular line  of  astro- 
nomical investigation, a 
representative  of  this 
journal  called  upon  Mr. 
Hale,  and  through  his 
courtesy  obtained  the 
accompanying  views. 

The  visitor  entering 
the  building  on  Forty- 
sixth  street.  Fig.  i,  first 
finds  himself  in  a  hand- 
somely furnished  re- 
ception room  or  office 

proper.  y\djoining  this  reception  room  and  to  the 
left,  is  the  lower  room  of  the  dome  tower,  which 
is  of  two  stories.  This  circular  apartment  is 
used  as  a  study  and  library.  Just  above  it  and 
mounted  upon  a  substantial  pier  extending  up 
through  the  library  from  solid  foundations  in 
the  basement  is  the  telescope  carrying  the  spect- 
roscope, Fig.  2.  The  rotary  dome  covering  this 
instrument  is  twenty-six  and  one-half  feet  in 
diameter  and  permits  of  a  focus  of  eighteen  feet. 
The  telescope  is  a  twelve-inch  refracting  equa- 
torial. It  was  built  especially  to  carry  the  spect- 
roscope. The  total  length  of  the  instrument  is 
twenty-two  and  a  half  feet.  The  telescope  was 
built  by  Warner  ^:  Swasey  of  Cleveland,  O.,  and 
the  spectroscope  was  manufactured  by  J.  A. 
llrashear  of  Allegheny  City,  I'a. 

Adjoining  and  in  the  rear  of  the  tower,  so  as 
to  be  conveniently  reached  from  the  dome  or 
observatory  proper,  are  the  photographic  dark 
room,  the  "grating  room,"  the  "slit  room"  and 
the  general  laboratory,  'i'hero  is  also  another 
room  in  a  building  away  from  the  observatory, 
containing  electric  lighting  apparatus. 


An  idea  of  the  appearance  of  these  several 
apartments,  with  the  exception  of  the  "grating 
room,"  of  which  no  photograph  could  be  ob- 
tained, may  be  had  from  the  several  views. 
From  the  glimpses  given,  the  reader  familiar 
with  electrical  apparatus  will  have  no  difficulty 
in  appreciating  the  fact  that  the  astronomer 
carrying  on  spectroscopic  investigations  finds 
electricity  to  be  a  most  useful  and  valuable 
agent.  One  would  hardly  expect  to  see  in  ser- 
vice in  such  a  laboratory  a  line  of  instruments 
which  would  make  up  a  goodly  proportion  at 
least  of  the  necessary  equipment  of  the  test 
room  of  the  electrical  engineer.  The  part 
played  by  electricity  in  the  Kenwood  observa- 
tory will  be  better  understood,  perhaps,  after 
a   few   words   of   explanation  relative    to    the 
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particular   work    which   is    now     in     progress. 

At  the  present  time  there  is  being  prosecuted 
by  the  aid  of  photography,  an  original  investiga- 
tion of  the  invisible  solar  prominences.  As  few 
persons  are  familiar  with  the  application  of  the 
spectroscope  to  this  work,  it  may  be  stated  that 
the  electric  arc  is  used  to  burn  refractory  sub- 
stances whose  spectra  are  desired  for  comparison 
with  such  other  spectra  as  may  be  obtained  from 
the  solar  prominences.  The  manner  in  which 
the  lines  of  the  two  spectra  are  recorded  so  as 
to  facilitate  an  accurate  and  ready  comparison, 
is  indicated  in  Fig.  3.  The  methods  employed 
to  secure  such  photographic  records  will  be  the 
more  clearly  understood  from  an  account  of  a 
few  of  the  details  of  the  process  through  which 
the  spectrum  of  iron  at  the  temperature  of  the 
electric  spark,  is  compared  by  means  of  the  con- 
cave grating  spectroscope,  with  the  spectrum 
of  the  sun. 

First,  to  obtain  the  negative  of  thesun's  spect- 
rum, a  beam  of  light  is  redected  through  the  la- 
boratory, Fig.  7,  into  the  "slit  room,"  Fig.  4,  from 
a  heliostrat  placed  in  the  yard  of  the  observatory. 


Inside  the  slit  room  the  beam  is  passed 
through  a  quartz  lens  of  35-inch  focus  and 
thence  through  the  spectroscopic  slit  on  to  the 
grating  in  another  apartment,  suitable  ab- 
sorbing solutions  being  interposed  before  the 
slit  to  cut  out  the  overlapping  spectra. 

Falling  upon  the  grating  the  beam  of  light  is 
broken  into  a  series  of  spectra,  and  a  portion 
of  one  of  these  spectra  is  made  to  fall  upon  an 
exposed  half  of  a  sensitized  plate  bent  to  a 
curve  of  5  feet  radius.  As  soon  as  the  solar 
spectrum  has  made  its  impression  upon  its  half 
of  the  plate,  the  beam  of  sunlight  is  cut  off. 
The  next  step  in  the  process  brings  the  elec- 
trical apparatus  into  play.  As  the  spectrum  of 
iron  is  the  one  which  is  to  be  impressed  along- 
side that  of  the  sunbeam,  two  blunt  electrodes 
of  the  pure  metal  are 
made  ready  in  front  of 
the  quartz  lens  in  the 
slit  room.  To  the  iron 
electrodes,  which  are 
placed  about  j^  inch 
apart,  are  attached  the 
secondary  terminals  of 
the  large  induction  coil, 
shown  upright  in  the 
picture,  and  the  several 
Leyden  jars  connected 
in  parallel  across  the 
secondary  terminals, 
serve  to  increase  the 
quantity  of  the  dis- 
charge. 

After  the  electrodes 
are  thus  arranged  in 
the  slit  room  and  all 
light  excluded,  the  re- 
maining portion  of  the 
sensitized  plate,  which 
up  to  this  time  has 
been  kept  covered  in 
the  grating  room,  is  ex- 
posed, while  the  half 
containing  the  impres- 
sion of  the  sun's  spec- 
tra is  screened.  The 
next  step  consists 
merely  in  causing  the 
electrical  discharge 
and  thus  obtaining  a 
representation  of  a 
second  spectrum  (that 
of  the  iron)  upon  the 
same   plate   with    the  sun's    spectrum. 

It  will  not  be  amiss  to  mention  that  the  slit 
ordinarily  used  is  I  „'„  If  inch  in  width  and  the 
spectroscope  grating,  which  was  ruled  by  Prof. 
Rowland  of  the  Johns  Hopkins  University, 
contains  14,438  lines  to  the  inch,  and  its  face 
measures  3S8  inches  long  by  i3a  inches  wide. 
Its  radius  of  curvature  is  about  10  feet. 

In  certain  cases  the  analysis  is  carried  on 
by  the  aid  of  the  arc  lamp.  The  two  pro- 
cesses are  very  similar.  For  instance,  the  up- 
per spectrum  of  the  two  shown  in  Fig.  3,  which 
will  enable  the  reader  to  compare  the  spectrum 
of  Vesuvius  lava  with  the  solar  spectrum,  was 
obtained  by  burning  a  bit  of  lava  in  the  crater 
of  the  arc  lamp  pencil,  shown  prominently  in 
the  view  of  the  slit  room. 

The  type  of  carbons  used  in  this  lamp  is  the 
Carre,  imported  from  Paris.  These  pencils  are 
reputed  to  be  pure,  but  the  spectroscope  tells 
a  different  story.  It  may  be  stated  that  the 
Kenwood  observers  have  never  been  able  to  ob- 
tain carbons  which  they  considered  to  be  en. 
tirely   satisfactory   for  spectroscopic  purposes- 
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The  current  for  the  arc  lamp  is  supplied  from 
a  compact  little  plant  located  in  another  building 
just  in  the  rear  of  the  laboratory.  The  arrange- 
ment of  this  installation,  which  was  at  one  time 
employed  to  light  Mr.  Hale's  residence,  is  shown 
in  Fig.  5.  Fig.  6  is  a  cut  of  the  6  horse  power 
gas  engine  which  drives  the  70  volt  Weston 
dynamo.  There  is  also  a  set  of  35  Julien  stor- 
age cells  which  may  be  brought  into  service 
when  desired.  One  of  the  features  of  the  gas 
engine  is  an  electrical  mechanism  for  igniting 
the  explosive  mi-xture  in  the  cylinder.  The 
small  dynamo  shown  in  the  cut  is  the  essential 
portion  of  this  equipment. 

At  the  present  time  and  since  the  alternating 
lighting  system  of  the  Hyde  Park  Electric  Light 


FIG,     6.        ELECTRICITY  IN   SPECTROSCOPIC  ASTRONOMICAL 
WORK. — GAS   ENGINE   IN   GENERATING    PLANT. 

company  was  put  into  operation  in  Kenwood, 
the  current  at  52  volts  from  the  secondary  of  a 
20  light  transformer  is  employed,  through  the 
aid  of  resistances,  in  the  primary  of  the  large 
induction  coil  in  the  the  slit  room.  The  cen- 
tral station  current  is  used  when  work  is  in  pro- 
gress during  the  evening.  At  other  times  the 
direct  current  is  applied  to  the  coils,  and  a  mer- 
curial circuit  breaker  driven  by  the  small  motor 
shown  behind  the  arc  lamp  in  the  cut  of  the  slit 
room,  is  brought  into  service. 

When  it  is  desired  to  secure  photographic  en- 
largements of  spectra,  the  negatives  are  made  in 
the  slit  room  by  the  aid  of  camera  lenses.  It 
must  not  be  forgotten,  too,  that  there  is  in  the 
slit  room  a  Geissler  pump  for  exhausting  vari- 
ous forms  of  vacuum  tubes  used  in  studying  the 
nature  of  gaseous  spectra. 

Taken  all  in  all,  electricity  does  its  share  of 
the  work  in  the  Kenwood  observatory.  As  one 
on  passing  ou'".  gives  a  last  look  at  the  big  tele- 
spectroscope,  and  is  told  that  just  behind  the 
little  glass  door  in  the  mounting  there  is  a  sim- 
ple electric  stop  mechanism,  operated  by  an  as- 
tromonical  clock  in  the  basement,  through 
which  the  movement  of  the  huge  instrument  is 
checked  and  governed  with  almost  absolute 
accuracy — not  to  mention  the  tiny  one-candle 
power  incandescent  lamps  for  illuminating  the 
scales  on  the  circles — there  arises  involuntarily 
the  feeling  that,  as  yet,  few  have  a  proper  appre- 
ciation of  the  extent  to  which  electrical  methods 


whole,  very  satisfactory.  The  newspaper  men 
did  not  have  sufficient  dexterity  with  the  stylus 
to  write  legibly,  but  W.  E.  Gump,  who  con- 
ducted the  test  at  the  Chicago  end  for  the  Writ- 
ing Telegraph  company,  sent  a  number  of  mes- 
sages successfully.  The  following,  which  was 
satisfactorily  transmitted,  was  sent  to  James 
Gordon  Bennett,  New  York  Herald: 

Chicago,  June  21. — The  ability  of  the  writing  telegraph 
to  transmit  legible  autographic  messages  1,000  miles  was 
put  to  a  test  to-day,  New  York  and  Chicago  being  the  con- 
testing points.  Allowing  for  interference,  the  test  was 
successful.  The  writing  at  this  end  was  done  by  General 
Manager  W.  E.  Gump. 

Mr.  Gump  expressed  himself  as  gratified  with 
the  result  of  the  long  distance  test.  What 
trouble  there  was,  he  explained,  was  mainly  due 
to  the  fact  that  the  wires  used  for  the  writing 
telegraph  in  New  York  frequently  came  in  con- 
tact with  the  wires  used  for  the  Morse  instru- 
ments, In  the  construction  of  commercial  lines 
such  trouble,  he  said,  could  be  easily  avoided, 
while  all  difficulties  caused  by  atmospheric  in- 
fluences could  be  readily  overcome. 


Electrical    Department,  World's  Fair. 

On  Wednesday  of  last  week  Chief  Barrett  re- 
turned from  his  Michigan  trip,  feeling  much 
better.  But  little  has  been  done  in  this  depart- 
ment, however,  since  last  week.  A  meeting  of  the 
committee  on  electricity  was  to  have  been  held 
last  Saturday,  but  there  was  no  quorum.  Matters 
are  in  a  quiescent  state  pending  a  definite  deci- 
sion regarding  the  arrangement  for  power. 

Last  Tuesday  the  committee  on  electricity 
met  at  the  headquarters  of  the  department. 
The  chief  was  authorized  to  appoint  an  electri- 
cal engineer  as  his  assisstant,  and  he  imme- 
diately named  E.  E.  Keller.  The  appointment 
was  promptly  confirmed.  Mr.  Keller  is  28 
years  of  age,  and  a  native  of  New  York  City. 
His  boyhood  and  youth,  however,  were  spent 
in  Rochester,  N.  Y.,  where  his  father,  a  well 
known  florist,  still  resides.  He  was  educated 
in  the  public  schools  and  University  of  Roches- 
ter and  afterward  entered  the  establishment  of 
Yawman  &  Erbe,  optical  instrument  makers. 
After  this  he  began  to  make  electricity  a  spe- 
cial study  and  accepted  a  position  with  G.  H. 
Blaxter  &  Co.  of  Pittsburg.  This  firm  was 
merged  into  the  Keystone  Construction  com- 
pany, and  in  1S8S  Mr.  Keller  opened  the  Chi- 
cago office  of  this  company,  remaining  in 
charge  when  the  Keystone  consolidated  with 
the  North  American  Construction  company. 
A  short  time  ago  he  accepted  the  position  of 
electrical  engineer  at  the  Chicago  office  of  the 
Fort  Wayne  company.  He  will  immediately  enter 
upon  his  new  duties,  with  headquarters  at  the 
office   of   the  electrical  department. 

The  last  number  of  Whipple's  Reports  says: 

With  an  united  industry  urging  common  sense  and  rea- 
sonable demands  upon  the  directors,  Chief  Eurnham  has 
seemingly  convinced  them  that  the  electrical  interests  do 
not  know  what  they  want,   while   he  has   great  chunks  of 
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are  being   employed  by  those  not  denominated 
as,  or  claiming  to  be,  disciples  of  Faraday. 


Writing  Telegraph  Tested. 

Before  a  number  of  newspaper  men  the  writ- 
ing telegraph  system  was  tested  in  Chicago  on 
June  2ist.  The  terminals  of  the  line  were  at 
the  New  York  and  Chicago  offices  of  the  Postal 
Telegraph  company,  making  this  by  far  the 
longest  test  to  which  the  new  invention  has  been 
subjected.  The  distance  covered  was  said  to 
be  1,030  miles,  and  ordinary  telegraph  wires 
were  used.  An  hour  and  a  half  was  consumed 
in  making  the  test,  and  the  results  were,  on  the 
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gray  brain  matter  to  spare.  Any  one  with  cuticle  thinner 
than  cowhide  would,  long  ago.  have  learned  that  the  inter- 
ests of  a  successful  exposition  are  being  prejudiced  by  a 
refusal  to  give  more  space  and  better  power  facilities  to 
this  important  division,  but  Chief  Burnham  sets  himself 
up  on  a  personal  pronoun  and.  metaphorically,  stuffs  his 
cars  with  inditlercnce.  Mr.  Edison  told  him,  the  other  day, 
that  the  electrical  building  was  evidently  designed  by  an 
artist  rather  than  by  an  electrician,  but  this  mild  sarcasm 
was  entirely  lost  on  the  chief  of  construction,  who  accepted 
it  as  a  compliment. 

ft  really  seems  too  bad  that  the  electrical  interests  are 
obliged  to  contend  for  that  which  is  theirs  by  right  of 
reason,  and  which  they  should  have  without  question.  It 
will  not  interfere  with  the  ambitions  of  any  other  industry 
to  grant  what  is  necessary  in  this  case,  and  the  director's 
have  shown  a  narrow  gauge  disposition  tha^  is  out  of  place, 
and  wholly  unlike  the  spirit  that  is  commonly   supposed  to 


actuate  Chicago  enterprise.  If  the  electrical  features  are 
worth  having  at  all  they  are  worth  all  they  demand,  espe- 
cially when  th^  demand  is  based  on  wisdom,  experience 
and  judgment.  The  gentlemen  of  the  board  who  know 
anything  about  the  subject  they  are  required  to  legislate 
upon,  are  earnest  advocates  of  more  extented  facilities,  and 
their  associates  ought  to  profit  by  this  knowledge  and  act 
accordingly.  Otherwise  there  will  be  a  shifting  of  responsi- 
bility pretty  soon  that  will  be  likely  to  make  some  folks 
exceedingly  fatigued. 

German  manufacturers  are  thinking  seri- 
ously of  disregarding  the  World's  Fair  in  '93  if 
the  press  dispatches  may  be  relied  upon.  They 
argue  that  the  protective  tariff  makes  it  impos- 
sible for  them  to  compete  with  American  manu- 
facturers in  this  country,  and  that  it  would, 
therefore,  be  folly  to  undertake  the  expense  of 
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exhibiting  their  articles  of  manufacture  at  an 
American  exhibition.  A  Berlin  correspondent 
sends  an  interesting  report  of  a  conversation 
with  Dr.  Werner  Von  Siemens,  who  is  a  leading 
member  of  the  committee  having  in  charge  the 
preparation  for  the  great  German  fair  of  1S96, 
which  it  is  hoped  will  occupy  Europeans  and 
keep  them  from  displaying  at  Chicago: 

"We  will  have  no  humbug,  no  Eiffel  tower  or 
similar  attraction,"  said  the  German  electrician, 
"but  we  will  make  a  solid  showing  of  what  we 
can  do  in  the  way  of  manufacturing.  It  will 
be  a  business  affair  throughout.  We  may  meet 
with  some  opposition  on  the  part  of  France, 
but,  aside  from  her,  we  shall  be  sustained  by  all 
Europe.  The  European  nations  are  becoming 
aware  that  they  must  consolidate  commercially 
as  against  American  aggression.  America  is 
not  only  shutting  out  many  of  our  products  by 
prohibitive  tariffs,  but  she  also  threatens  our 
trade  with  [the  South  American  republics,  and 
even  with  Africa  and   Asia.     Your  country  is 


■rIG    2.      EI.ECTRICii\    l.N  .^IKC  iKdSCOPIC  ASTRONOMICAL 
WORK. — THE  TELESPECTROSCOPE. 

young,  full  of  natural  resources,  and  by  your 
enterprise,  no  less  than  by  your  present  policy, 
you  threaten  to  deprive  us  of  our  foreign  trade. 
Power  naturally  makes  you  aggressive,  and 
Europe  must  take  care  of  her  interests  or  else 
she  will  be  pushed  to  the  wall." 

"Will  you  exhibit  at  the  Chicago  Fair  ?" 
"I  do  not  know  as  yet.     At  present  it  seems 
to  me  folly  to  exhibit  in  a  country  where  people 
will  not  buy  from  us." 
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Municipal  Lighting. 

With  the  development  of  the  municipal  light- 
ing system  in  Chicago  the  importance  of  that 
department  in  a  political  sense  is  being  recog- 
nized and  already  there  are  signs  of  attempts 
on  the  part  of  political  leaders  to  secure  control 
of  the  administration.  As  has  already  been  stated 
in  these  columns,  Prof.  Barrett  has  studiously 
kept  the  department  free  from  political  inter- 
ference, but  it  is  only  a  question  of  time  when  the 
pressure  will  be  too  great  to  resist.     The  first 


and  employing  an  office  full  of  tax-eaters  to  do  his  work  by 
sogering  about  it.  


Electrical  Exports. 

The  steady  and  rapid  increase  in  the  exports 
of  American  electrical  apparatus  is  gratifying 
to  every  member  of  the  electrical  fraternity. 
"The  amount  of  electrical  material  shipped  from 
the  port  of  New  York  since  the  ist  of  April,  as 
noted  by  the  custom  house  returns,"  says  the 
American  Exporter  for  June,  "comprises  a  total 
of  2,783  cases  valued  at  $64,292.     These  goods 


number  of  central  stations  in  active  operation 
in  the  towns  of  Latin  America  exceeds  one 
hundred  and  twenty,  and  they  vary  in  capacity 
from  30,000  to  2,000  lamps.  There  being  no 
electrical  factories  in  these  countries,  every 
article  has  to  be  imported,  either  from  this 
country,  England,  France  or  Germany.  By 
rights  the  bulk  of  this  trade  should  belong  to 
this  country,  and  with  increased  shipping  facil- 
ities no  doubt  this  will  shortly  be  the  case." 
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public  attempt  to  gain  a  footing  was  mad^  in  the      were  shipped   to   Brazil,   British   West   Indies, 

city  council  last  week  when  an  effort  was  made  to      Cuba,    Central    America,    Mexico,    Argentine 

secure  the  appointment  of  an  inspector  of  under-      Republic,  United  States  of  Colombia  and  Vene- 

ground  electric   systems.      The   occasion    was      zuela,  and  consisted  of  electric  light  apparatus, 

afforded  by  the  discussion  of  the  question  of 

man-hole  explosions.     A  report  on  this  subject 

was  under  discussion.     The  city  electrician  said 

the  explosions  were  occasioned  by  illuminating 

gas  escaping  from  leaky  mains  permeating  the 

conduit  system.    The  gas  had  been   ignited  by 

matches  or  candles  used  by  men  working  in  and 

around  the  man-holes  and  conduits.    There  may 

have  been  a  few  instances,  it  was  stated,  where 

the  ignition  was  due  to  an  electric  spark. 

"The  most  effective  remedy,"  the  report  con- 
tinue=:,  "for  avoiding  these  explosions  is  to  con- 
fine the  gas  to  the  gas  mains,  and  some  effort 
should  be  made  in  this  direction.  Until  this  is 
done  ventilation  of  the  conduit  systems  must 
be  resorted  to.  The  latter  has  been  experi- 
mentally applied  in  several  forms  by  the  City 
Telegraph  Department." 

The  recommendation  for  the  appointment 
of  an  "mspector"  is  not  received  with  favor 
even  by  the  Republican  press.  The  Chicago 
Tribune  takes  occasion  to  express  its  dissatis- 
faction as  follows: 

The  council  has  been  asked  toauthorize  the  appointment 
of  a  iiewofTicer  to  be  known  as  "inspector  of  underground 
electric  systems."  No  doubt  the  work  which  it  is  pro- 
posed he  shall  do  ought  to  be  done,  but  why  create  a  spe- 
cial office  for  the  purpose  of  having  it  done?  Why  will  not 
it  be  just  as  well  for  the  commissioner  of  public  works  and 
the  city  electrician  to  detail  an  employe  to  attend  to  the 
matter?  The  work  will  be  done  just  as  thoroughly,  prob- 
ably more  so.  I'"or  if  this  new  ottice  is  created  the  man 
who  fills  it  will  want  a  salary  to  fit  the  long  title.  Then  he 
will  ask  for  an  assistant,  and  then  for  a  clerk  Then  he 
will  want  his  office  turned  into  a  '  bureau."  with  more 
assistants  and  clerks.  He  will  recommend  that  the  city  be 
divided  into  four  or  five  districts,  each  of  which  will  need 
an  inspector.  The  first  thing  that  any  one  knows  this  one 
small  office  will  blossom  out  into  a  "department"'  with  a 
commissioner  at  the  head  of  it. 

So  the  council  should  be  in  no  haste  to  create  this  office. 
There  arc  already  a  large  number  of  "inspectors"  around 
the  city  hall  who  do  only  a  small  amount  of  inspecting, 
probably  because  much  of  their  time  is  taken  up  in  sup 
porting  the  dignity  of  their  titles.  The  work  of  looking 
after  underground  electric  J^ystcms  will  be  done  quite  as 
effectively  by  a  plain  man  detailed  for  that  purpose  who 
docs  not  feel  the  necessity  of   putting   on   any  high   style 


Electric  Railways  in  Chicago. 

A  new  electric  road  has  been  projected  for  the  North 
Side,  Chicago.  The  proposed  route  is  from  Diversey 
avenue  on  Evanston  avenue  to  the  Ridge  road .  along  the 
Ridge  road  toOakton  avenue.  At  this  point  a  T  will  be 
formed  by  one  line  running  east  to  Calvary  cemetery  and 
another  west  connecting  the  main  line  with  the  Montrose 
cut-off.  The  road  will  open  up  for  settlement  an  entirely 
new  section  of  country  and  be  of  great  benefit  to  South 
Evanston.  It  is  intended  to  build  the  road  this  summer. 
The  work  will  be  done  by  Loss  &  Son,  who  at  present  are 
building  an  electric  road  at  Kankakee.  The  trolley  wires 
will  be  strung  by  A.  D.  Hatch. 

Contracts  have  been  let  for  the  construction  of  extensions 
to  the  lines  of  the  Cicero  &  Proviso  street  railway  on  Madi- 
son street  from  Harlem  avenue,  the  present  terminus,  to 
the  Desplaines  river,  and  on  Desplaines  avenue,  from 
Madison  street  south  to  Twelfth  street.  The  road  is  to 
be  double  tracked  The  electrical  equipment  will  be  put 
in  by  the  Edison  General  Electric  company.  The  rolling 
stock  for  the  road  is  now  being  built  at  Pullman  and  will 
consist  of  twelve  motor  cars  with  two  twenty-five  horse 
power  equipments  to  each  car,  geared  to  run  from  twenty 
to  twenty- five  miles  per  hour.  These  cars  will  draw  open 
trail  cars,  of  which  a  large  number  have  already  been  or- 
dered from  the  St. Charles  Car  company  of  St  Charles.  Mo. 
A  new  engine  is  now  being  put  in  the  power  bouse  at 
Ridgeland  and  additional  generators  are  being  put  in  place. 
The  new  lines  will  be  completed  and  in  operation  by  Aug. 
1st.  The  present  road  is  succeeding  far  beyond  the  ex- 
pectations of  its  projectors  and  has  had  a  wonderful  effect 
upon  the  value  of  property  along  its  lines. 


Rewards  of  Electrical  Inventors. 

A  New  York  correspondent  of  the  St.  Louts  Globc-Dem- 
ocract  says:  "No  scientific  body  in  the  country  has  so 
many  millionaires  as  the  American  Institute  of  Electrical 
Engineers.  At  the  top  of  the  list  is  Alexander  Graham 
Bell,  whose  profits  on  the  telephone  are  represented  by 
eight  figures.  Next  comes  Edison  with  a  seven-figure 
fortune.  Brush,  of  electric  light  fame,  anc  Elihu  Thom- 
son, whose  financial  future  is  perhaps  brighter  than  any  of 
the  others  just  now,  are  more  than  millionaires.  Frank  J. 
Sprague  was  a  junior  officer  in  the  United  States  navy  six 
years  ago.  He  is  now  living  in  the  mansion  which  was 
built  for  the  Grants.  His  company  sold  out  to  the  Edison 
company  for  f  1,000,000,  and  half  of  it  went  to  the  inven- 
tor.    Wra.  Stanley,  Jr.,  sold   his  patents  to   theWesting- 
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FIG.  4. 

telephone  and  telegraph  materials.  This  is  one 
third  more  than  in  the  corresj)onding  period 
last  year.  Otiite  a  number  of  street  electric 
railway  contracts  have  lately  been  closed  for 
South  American  cities,  and  material  for  these 
roads  is  now  in  course  of  shipment.  The  out- 
look of  the  electrical  supply  trade  business  is 
particularly  bright,  and  our  manufacturers 
would    do  well    to   cultivate  this    trade.     The 


house  company  for  $150,000.  Edward  Weston,  who  intro- 
duced the  Weston  phting-machine,  made  himself  rich  and 
did  more  for  art  than  any  one  else  of  this  generation. 
1.  P.  Caton,  of  Ottawa,  III.,  is  credited  with  having  cleared 
$250,000  out  of  lighting  patents.  George  W.  Stackley 
of  Cleveland  got  $500,000  and  Chas.  S.  Haskins  of  Mil- 
waukee pocketed  a  like  amount  for  improvements  in  light- 
ing machinery.  I'Vanklin  L.  Pope  of  New  York  and  a 
score  of  others  have  independent  fortunes.  Some  of  these 
men  were  telegraph  operators,  and  most  of  ihem  began 
their  experimenting  and  study  without  a  dollar." 
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Simple  Controller  for  Incandescent 
Lamps. 

Incandescent  electric  lamps  are  especially 
useful  in  connection  with  scenic  exhibitions  on 
account  of  the  softness  of  the  light  and  the  fact 
that  the  lamps  may  be  controlled  as  to  number 
and  brilliancy  with  the  greatest  facility.     They 
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are  of  special  advantage  in  giving  the  effects  of 
sunrise  and  sunset.  A  requirement  of  the  ap- 
paratus for  these  effects  is  that  its  action  should 
be  so  uniform  and  gradual  that  there  will  be  no 
abrupt  changes  in  the  light,  so  that  the  effect 
may  be  that  of  a  gradual  change  from  light  to 
darkness,  or  vice  versa.  This  gradual  varia- 
tion in  the  light  must  be,  as  to  speed,  under  the 
control  of  the  manager. 

Accordingly,  to  accomplish  these  results,  J.  J. 
Fanning,  Chicago,  has  devised  the  simple  form 
of  rheostat  shown  in  the  cut.  The  rheostat  con- 
sists of  wire  wound  about  a  cylinder,  as  indi- 
cated. The  wire  should  be  of  less  size  in  cross- 
section  as  it  approaches  the  lower  portion  of 
the  cylinder.  Mr.  Fanning  states  that  a  coil  of 
ordinary  galvanized  wire  consisting  of  two  hun- 
dred and  twenty-nine  feet  of  No.  7  wire,  two 
hundred  and  twenty  feet  of  No.  10  wire,  and 
one  hundred  and  ninety-four  feet  of  No.  12 
wire  has  been  found  sufficient  to  control  a  group 
of  sixty-one  16  candle  lamps,  operating  at  a 
pressure  of  115  volts.  In  this  case  each  lamp 
takes  about  half  an  ampere,  and  the  current  in 
the  coil  at  the  commencement  would  therefore 
be  thirty  and  one-half  amperes.  The  whole 
coil,  when  inserted,  would  reduce  the  current 
about  one-half — that  is,  to  about  one-fourth  of 
an  ampere  for  each  lamp.  When  thus  reduced 
the  lamp  is  practically  put  out,  its  filament  ap- 
pearing red,  and  giving  out  not  to  exceed  one 
candle  power  of  illumination.  The  brush  or 
rubber,  I'ig.  2,  is  made  of  copper  ribbon  folded 
together  and  kept  pressed  constantly  against 
the  wire  on  the  cylinder. 


Montreal  Convention. 

Manufacturers     and     dealers    in    electrical 
supplies  throughout  the  country  have   received 


Kir..  2.       SIMPLE  CONTROLLER  [-OU  [NCANDESCKNT  LAMPS. 

the  first  circular  letter  from  the  committee  on 
exhibits  of  the  National  Electric  Light  associa- 
tion, relative  to  the  coming  convention  at  Mon- 
treal in  September.   The  exhibition  will  be  open 


from  September  7th  to  i6th,  inclusive,  in  the 
Victoria  skating  rink,  which  has  a  floor  space 
22S  by  no  feet.  To  prospective  exhibitors 
Chairman  Gulick  says:  "We  think  you  will  find 
it  to  your  interests  to  lend  your  most  hearty  co- 
operation, and  we  would  be  pleased  to  have  you 
join  in  this  exhibit  and  place  before  the  many 
delegates  at  the  convention,  as  well  as  the  pub- 
lic, some  attractive  and  novel  feature  of  your 
business.  The  committee  on  exhibits  expects 
to  arrange  that  all  goods  for  the  exhibition 
shall  be  admitted  into  Canada  in  bond,  free  of 
duty;  duty  payable  only  if  sold."  Applications 
should  be  forwarded  to  James  I.  Gulick,  136 
Liberty  street.  New  York. 


Electric  Safety  Lamp  for  Kfiners. 

In  the  accompanying  illustration  is  shown 
a  new  English  electric  miners'  safety  lamp,  in- 
vented by  G.  E.  Smith  of  Nottingham.  A 
secondary  battery  is  used,  and  each  of  the  cells 
composing  the  battery  is  separate  and  independ- 
ent. Should  any  accident  require  one  or  more 
of  the  cells  to  be  replaced,  it  can  be  done  in  a 
few  minutes  at  the  colliery,  spare  cells  being 
kept  in  stock.  If  any  irregularity  is  observed 
in  the  lamps,  each  cell  can  be  tested  in  a  few 
minutes  with  the  voltmeter,  and  the  bad  cell 
taken  out,  a  new  one  put  in,  and  the  lamp  sent 
into  the  pit  as  usual.  The  cells  are  made  with 
a  special  plate  which  is  claimed  to  give  greater 
electric  capacity  for  a  given  weight  than  any 
other.  The  battery  is  contained  in  a  circular 
metal  case.  .The  lamp  is  made  in  two  sizes, 
the  smaller  of  which  weighs  about  3^  pounds 
and  is  reported  to  burn  seven  or  eight  hours. 
The  larger  lamp,  which  is  claimed  to  burn  ten 
hours,  is  double  the  size  of  the  smaller  one;  it 
contains   double  the  number  of  cells,  and  gives 
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double  the  light,  and  is  of  course,  heavier  in 
weight.  It  takes  about  four  to  five  hours  to  re- 
charge the  smaller  one,  and  about  six  or  eight 
hours  to  charge  the  larger  one;  it  is  possible  to 
do  this  in  a  shorter  time,  but  a  slower  charging 
is  preferred. 

Order  of  Railw^ay  Telegraphers. 

At  St.  Louis  last  week  the  si.xth  annual  convention  of  the 
Order  of  Railway  Telegraphers  of  North  America  was 
held  About  200  delegates  were  present,  representing  the 
16,000  members  of  the  order. 

Considerable  time  was  taken  up  by  a  discussion  of  the 
advisability  of  eliminating  the  anti-strike  cause  in  the  con- 
stitution. There  was  also  a  strong  faction  in  the  conven- 
tion that  favored  amalgamation  with  the  lirotherhood  of 
Telegraphers  Committees  from  the  two  organizations 
met  in  conference,  but  were  unable  to  agree  on  a  basis  of 
union.  It  is  reported,  however,  that  an  amicable  agree- 
ment was  reached  whereby  the  two  orders  will  proceed  to 
organize  the  telegraphers  of  the  United  States,  one  not 
encroaching  on  the  other's  territorj  — that  is,  the  brotherhood 
will  take  in  commercial  operators  and  railroad  telegraphers 
not  members  of  the  Order  of  Railway  Telegraphers,  while 
the  Order  of  Railway  Telcgrapers  will  receive  only  railroad 
operators. 

The  following  named  officers  were  elected  for  the  ensuing 
year;  A.  I),  Thurston,  Vinton.  loiva,  grand  chief  teleg- 
rapher; S.  O.  Fox,  Vinton.  Iowa,  grand  secretary  and 
treasurer;  Hon.  (1.  I).  Kamsey,  East  St.  I.ouis,  assistant 
grand  chief  telegrapher;  J.  A.  Lecanda,  Celaya,  Mexico, 
grand  senior  telegrapher. 


Fire-Proof  Resistance  Box. 

The  resistance  box  shown  in  the  cut  was  de- 
signed by  Rudolph  Eickemeyer,  Jr.,  of  Yonkers, 
N.Y.,  with  the  object  of  securing  immunity  from 
fire  in  electric  elevator  service. 

This  box  consists  of  a  series  of  cast  iron 
frames  formed  as  shown  in  Fig.  i,  and  provided 
at  each  corner  with  a  tubular  ear,  by  means  of 
which  a  number  of  the  frames  may  be  united, 
as  indicated  in  Fig.  2,  so  as  to  form  a  pile  which 
can  be  inclosed  by  a  rectangular  case.  An  in- 
spection of  Figs.  2  and  3  will  show  the  manner 
in  which  the  coils  are  strung  on  the  frames  and 
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FIG.    I.       FIRE  PROOF  RESISTANCE  BOX. 

insulated  by  grooved  porcelain  bars.  The  de- 
tails of  construction  of  the  various  parts  are 
presented  more  clearly  in  Fig.  i,  which  repre- 
sents both  the  iron  frame  and  the  porcelain  in- 
sulating pieces. 


Large  Accumulator  Plant  at  St.  Paul. 

James  J.  Hill,  the  railroad  magnate,  is  building  a  costly 
residence  on  Summit  avenue,  St.  Paul.  If  will  be  lighted 
by  electricity,  of  course,  jd  Mr.  Hill  has  decided  to  in- 
stall an  immense  storage  battery  plant  for  the  purpose. 
Last  Monday  morning  he  arrived  in  Chicago,  and  after  a 
brief  conference  with  William  Hood  of  the  Accumulator 
company,  he  placed  an  order  for  600  storage  batteries, 
15  L  accumulator  type.  The  plant  will  be  installed  imme- 
diately. I  he  Accumulator  company  of  New  York  is  now 
getting  out  the  order.  It  will  require  two  freight  cars  to 
convey  the  batteries  to  St.  Paul. 

Mr.  Hood  is  naturally  much  elated  over  his  success  in 
securing  the  order,  which  is  said  to  be  the  largest  contract 


During  the  first  week  the  Frankfort   electrical  exhibition 
was  open,  29,773  persons  visited  it. 


FIG.  2.      FIRE  PROOF  RESISTANCE  BOX. 

for  accumulators  ever  given.  The  largest  storage  battery 
plant  in  this  vicinity  at  present  is  that  installed  by  the 
Accumulator  company  under  the  direction  of  Mr.  Hood 
for  Potter  Palmer,  Chicago. 

Collecting  Official  Statistics. 

A  Washington  dispatch  announces  that  a  company  is 
collecting  statistics  of  accidental  deaths  in  the  principal 
cities  of  the  country.  The  idea  is  to  show  the  proportion 
of  deaths  from  electric  accidents.  It  is  the  intention  of  the 
electric  people  to  extend  the  inquiry  to  a  comparison  of 
fires  started  by  electric  wires  with  fires  originating  in  other 
ways.  The  accidental  death  statistics  have  been  compiled 
for  Washington.  The  figures  tend  to  carry  out  the  com- 
pany's theory  that  the  proportion  of  deaths  from  electric 
wire  accidents  is  much  -mailer  than  supposed  by  the  people, 
From  the  figures  furnished  for  Washington,  and  covering 
five  years,  it  appears  that  out  of  299  fatal  accider  ts,  only 
one  death  was  caused  by  an  electric  shock.  The  other 
accidental  deaths  were:  Burns.  10;  crushed  by  embank- 
ments, 22;  drowned,  105;  gunshot  wounds,  11;  explosions, 
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2;  exposure  to  cold,  4;  falls  from  buildings,  30;  fall  of 
elevator,  i;  fracture  of  skull,  26;  impaled,  i;  kicked  by 
horse,  i,  lightning  stroke,  i;  poisons,  S;  run  over  by  cars, 
54;  suffocation  by  gas,  22.  Washinjfton  is  one  of  the  cities 
which  still  refuses  to  allow  street  railroads  to  use  overhead 
wires  except  in  the  suburbs  and  less  settled  sections. 


The  Pennington  air-ship  is  being  talked  about  in  the 
newspapers  again.  Hurlington,  la  ,  is  now  said  to  be  the 
hcadijuarters  of  the  concern,  and  Inventor  Pennington 
announces  that  he  is  making  a  new  ship  that  will  make  its 
"initial  llight"  from  lUirlington  to  New  York  on  July 
I  4th.     This  ship  is  to  carry  four  passengers. 
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Pittsburg  Municipal  Electric  System. 

The  city  of  Pittsburg  has  just  completed  the 
installation  of  a  city  telegraph  system  for  fire 
alarm  and  police  service.  A  complete  equip- 
ment has  been  installed  under  the  direction  of 
Morris  Mead,  superintendent  of  the  Bureau  of 
Electricity.  The  headquarters- of  this  depart- 
ment are  in  the  Municipal  building,  the   opera- 


There  is  also  one  large  galvanometer  to  indi- 
cate the  condition  of  the  alarm  circuits.  All 
these  galvanometers  are  furnished  with  accurate 
index  dials,  on  which  are  engraved  the  degrees 
of  deflection,  and  they  also  have  controlling 
levers  placed  in  a  recess  in  the  center  of  the 
switch-board  with  heavy  plate  glass  front  in  line 
with  the  face  of  the  switch-board. 
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ting  rooms  occupying  portions  of  two  floors. 
Two  views  are  presented  in  the  accompanying 
cut,  showing  the  handsomely  carved  switch- 
boards, which  are  mahogany,  hand  carved  and 
in  every  way  highly  finished.  In  the  rear  of  this 
switch-board  are  four  pairs  of  panel  doors  hung 
with  brass  hinges  on  suitable  separating  strips 
and  brass  locks.  No  iron  is  used  in 
its  construction. 

The  switch  straps  have  a  Crane 
split  German  silver  spring  to  assure 
easy  movement  and  perfect  contact. 
The  upper  ends  of  these  switches 
move  freely  on  brass  bolts  of  suffi- 
cient length  to  go  through  the  straps 
and  switch-board  and  project  suffi- 
ciently beyond  its  thickness  to  re- 
ceive two  sets  of  nuts,  four  copper 
washers  and  the  necessary  wire  con- 
nection. There  are  on  the  switch- 
board sjiring  jack  plug  switches  for 
forty  metallic  circuits,  consisting  of 
eighty  springs  and  the  corresponding 
posts.  Then  there  is  one  line  of  cir- 
cuit terminal  switches  for  the  forty 
metallic  circuits,  and  battery  termi- 
nal switches  in  the  center  of  each 
set  of  circuit  terminal  switches. 
Then  there  is  also  a  line  of  heavy 
ground  terminal  switches  immediate- 
ly over  the  terminal  switches  already 
mentioned.  These  terminal  switches 
are  of  the  best  brass,  one-half  inch 
thick,  and  varying  in  width  accord- 
ing to  the  work  they  have  to  per- 
form. They  have  250  split  plug 
connectors  with  polished  hard  rub- 
ber handles.  There  are  two  oval 
circles  (if  circuit  and  battery  termi- 
nal button  head  switches,  with  two 
center  strap  switches  to  each,  and 
they  are  so  arranged  as  to  throw  ad- 
ditional batteiy  or  reverse  the  bat- 
tery poles  on  the  right  or  left  of  each  metallic 
circuit. 

The  equipment  has  forty  Breguet  galvanome- 
ters, which  are  so  constructed  that  when  the 
lines  are  in  normal  condition  the  needle  shall  be 
vertical,  and  any  deviation  from  the  vertical 
position,  either  to  the  right  or  left,  will  indicate 
defect  or  irregularity. 


The  testing  arrangement  of  the  system  is 
composed  of  one  rheostat  and  a  bridge,  which 
are  used  for  the  daily  testing  of  the  whole  system. 

The  annunciator  for  the  fire  alarm  is  a  very 
complete  apparatus.  It  has  forty  numbers  in  a 
single  row,  and  the  drops  are  engraved  to  cor- 
respond with   the  annunciator   on   the  switch- 


der  the  direction  of  Morris  Mead,  superinten- 
dent of  the  city  Bureau  of  Electricity.  Mr. 
Mead  deserves  praise  for  the  excellent  work 
he  has  accomplished. 

Legal  Victory  for  Electric  Railways. 

Allusion  was  made  in  this  paper  last  week  to 
the  important  decision  of  the  Ohio  Supreme 
Court  by  which  the  rights  of  electric 
railways  in  highways  were  adjudged 
to  be  superior  to  those  of  telephone 
companies.  The  accompanying  opin- 
ion, written  by  Judge  Dickinson,  is 
now  at  hand.  The  language  of  the 
court  in  deciding  the  case  (Cincinnati 
Inclined  Plane  Railway  company  vs. 
City  &  Suburban  Telegraph  associa- 
tion) is  clear  and  explicit,  and  will  be 
read  with  interest.     It  is  as  follows: 

1.  The  dominant  purpose  for  which  streets 
in  a  municipality  are  dedicated  and  opened  is 
to  facilitate  public  travel  and  transportation, 
and,  in  that  view,  new  and  improved  modes  of 
conveyance  by  street  railways  are  by  law 
authorized  to  be  constructed,  and  a  franchise 
granted  to  a  telephone  company  of  construct- 
ing and  operating  its  lines  along  and  upon 
such  streets  is  subordinate  to  the  rights  of  the 
public  in  the  streets  for  the  purpose  of  travel 
and  transportation. 

2.  The  fact  that  a  telephone  company  ac- 
quired and  entered  upon  the  exercise  of  a  fran- 
chise to  erect  and  maintain  its  telephone  poles 
and  wires  upon  the  streets  of  a  city,  prior  to 
the  operation  of  an  electric  railway  thereon, 
will  not  give  the  telephone  company,  in  the  use 
of  the  streets,  a  right  paramount  to  the  ease- 
ment of  the  public  to  adopt  and  use  the  best 
and  most  approved  mode  of  travel  thereon;  and 
if  the  operation  of  the  street  railway  by  elec- 
tricity as  the  motive  power  tends  to  disturb  the 
working  of  the  telephone  system,  the  remedy  of 
the  telephone  company  will  be  to  readjust  its 
methods  to  meet  the  condition  created  by  the 
introduction  of  electromotive  power  upon  the 
street  railway. 

3.  Where  a  telephone  company,  under  au- 
thority derived  from  the  statute,  places  its  poles 

and  wires  in  the  streets  of  a  municipality,  and  in  order  to 
make  a  complete  electric  circuit  for  the  transmission  of  tel- 
ephonic messages,  uses  the  earth,  or  what  is  known  as  the 
"ground  circuit,''  for  a  return  current  of  electricity,  and 
where  an  electric  street  railway  afterward  constructeti  upon 
the  same  streets,  is  operated  with  the  "single  trolley  over- 
head system" — socalled— of  wiiicb  the  ground  circuit  is  a 
constituent  part,  if  the  use  of  the  ground  circuit  in  the 
operation  of  the  street  railway  interferes  with  telephone 


PITTSIIURG    MUNICIPAL  ELEC 

board.  The  face  of  the  annunciator  has  an 
opening  for  each  number,  and  in  addition  there- 
to an  opening  in  which  a  printed  list  of  fire 
alarm  boxes  is  shown. 

In  addition  to  this  there  are  forty  relays  with 
rubber  magnet  covers.  The  relays  are  mounted 
in  compartments. 

This  system  was  developed  and  installed  un- 
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communication,  the  telephone  company,  as  against  the 
street  railway,  will  not  have  a  vested  interest  and  exclusive 
right  in  and  to  the  use  of  the  ground  circuit  as  a  part  of 
the  telephone  system. 


It  is  announced  that  a  syndicate  of  Berlin  capitalists 
proposes  to  construct  an  electric  railway  from  Ulankenburg 
to  Thai,  and  that  the  necessary  power  will  be  obtained 
from  the  Ulankenburg  central  station. 
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E.  E.  Keller  was  appointed  electrical 
engineer  of  the  Department  of  Electricity  of 
the  World's  l'"air  last  Tuesday.  Mr.  Keller  will 
act  as  assistant  to  Chief  Barrett,  and  will  per- 
sonally superintend  all  engineering  work  in  the 
department  of  electricity.  Mr,  Keller  is  a  capa- 
ble engineer,  and  his  appointment  will  be  re- 
ceived with  favor  by  his  associates  in  Chicago. 


The  Order  of  Railway  Telegraphers  last 
week  held  a  convention  at  ,St.  I.ouis.  One  of 
the  leading  topics  of  discussion  was  the  question 
of  eliminating  the  anti-strike  clause  from  the 
constitution.  A  powerful  faction  favored  this 
movement,  but  it  is  hardly  possible  that  the  order  | 


will  sanction  such  an  innovation  All  true  friends 
of  the  operators  will  look  with  disfavor  upon 
such  a  proposition.  The  telegraphers  who  passed 
through  the  big  strike  will  not  forget  the  ex- 
perience of  that  occasion,  and  they  cannot  look 
with  favor  on  a  policy  that  means  a  repetition 
of  these  trials. 


The  technical  journals  devoted  to  the  inter- 
ests of  the  steam  railways  realize  the  fact  that 
the  abandonment  of  the  steam  service  between 
St.  Paul  and  Minneapolis  on  account  of  the 
competition  of  the  electric  road  is  significant  as 
an  indication  of  what  the  result  will  be  of  com- 
petition between  cities,  over  lines  of  considerable 
length,  where  the  steam  railway  men  have  here- 
tofore had  the  field  entirely  to  themselves.  The 
Kailway  Review  speaks  of  the  problem  as  seri- 
ous, and  warns  its  readers  that  they  must  not 
be  surprised  if  soon  called  upon  to  meet  this  new 
form  of  competition  on  the  shorter  lines. 


Chicago  will  soon  have  another  electric 
railway,  and  one  of  the  electric  suburban  lines 
will  be  extended.  This  is  certainly  a  matter  of 
congratulation.  The  management  of  Chicago's 
street  railway  lines  is  not  favorably  disposed  to 
the  electric  system.  All  their  interests  are 
identified  with  the  cable  systems  they  have 
adopted.  The  improved  electric  service,  if 
substituted  for  the  cable  in  Chicago,  would 
require  an  immense  investment,and  the  present 
cable  equipment  would  be  worthless.  It  is 
therefore  not  to  be  wondered  that  the  compa- 
nies operating  the  cable  lines  look  with  disfavor 
on  the  electric  roads,  but  with  the  introduction 
of  suburban  electric  lines  these  companies 
gained  a  foothold  and  they  at  once  advanced 
in  popular  favor.  They  will  continue  to  gain 
public  confidence  until  the  managers  of  the 
cable  systems  will  be  compelled  to  substitute 
electric  motors.  This  has  been  done  in  other 
cities,  and  Chicago  will  no  doubt  secure  a 
thorough  electric  system  in  time. 


It  is  announced  that  many  foreign  manufact- 
urers are  disposed  to  disregard  the  World's 
Columbian  Exposition,  owing  to  the  fact  that 
the  protective  tariff  policy  of  this  country  prac- 
tically prohibits  them  from  competing  with 
American  manufacturers.  It  is  to  be  regretted 
if  such  a  policy  is  adopted,  yet  according  to  an 
interview  cabled  to  this  country.  Dr.  "iVerner 
Von  Siemens  said  that  there  is  a  movement  on 
foot  to  hold  a  fair  in  Germany,  which  would  give 
the  European  manufacturers  an  opportunity 
they  would  not  get  here.  Should  this  view  be 
generally  accepted  it  will  no  doubt  form  a  great 
drawback  to  the  promoters  of  the  Exposition. 
For  instance,  American  manufacturers  of  elec- 
trical apparatus  are  anxious  to  compare  their 
products  with  those  of  their  foreign  competitors, 
and  no  doubt  the  visitors  from  Europe  will  be 
glad  to  have  an  opportunity  to  join  in  the  com- 
parison. Both  will  derive  benefits  from  such 
comparison,  far  superior  to  those  gained  through 
descriptions  no  matter  how  accurate.  The  same 
is  true  of  all  branches  of  industrial  activity.  It 
is  therefore  to  be  hoped  that  European  manu- 
facturers will  join  us  heartily  in  displaying  all 
that  has  been  done  toward  advancing  the  ap- 
plication of  electrical  science. 


To  the  man  of  scientific  tastes  the  observa- 
tory of  an  astronomer  is  always  an  object  of  in- 
terest, and  even  the  ordinary  mortal  finds  about 
the  telescope  a  certain  charm  which,  perhaps, 
is  due  to  that  natural  desire  to  know  some- 
thing of,  or  at  least  obtain  a  glimpse  of,  worlds 
far  distant.  Few  there  are  though,  outside  of 
those  enthusiastic  in  thisspecial  work,  who  would 
investigate  astronomical  methods.  The  busy  in- 
dividual strictly  electrical  in  his  inclinations 
could  hardly  be  expected  to  find  much  that  was 
attractive  in  an  account  of  spectroscopic  research 
as  applied  in  astronomy,  but  a  realization  of  the 
important  part  which  electricity  plays  in  the  in- 
vestigations carried  on  in  a  Chicago  observatory 
would  undoubtedly  insure  the  careful  perusal  of 
the  article  presented  in  another  column.  Ken- 
wood observatory  has  alreaily  done  good  service. 
A  visit  ai'.d  a  few  hours'  association  with  the  en- 


thusiastic worker  in  charge,  brings  to  mind  not 
only  the  immense  value  of  spectroscopic  analysis 
in  astronomy,  but  also  the  great  field  which  exists 
for  the  application  of  the  spectroscope  in  those 
arts  that  are  now  termed  electrical.  A  line  of  re- 
search was  pointed  out;  perhaps  the  idea  was  an 
old  one  or  perhaps  many  are  even  now  working 
quietly  upon  it.  The  thought  was  advanced 
that  carbons  could  be  greatly  improved  not  only 
in  the  line  of  a  decreased  resistance  but  also  in 
the  direction  of  securing  for  the  same  electrical 
energy  expended,  an  increase  in  the  illuminat- 
ing power  of  the  arc.  A  metallic  impregnation 
of  the  pencil  was  suggested  as  a  means  through 
which  the  end  might  be  obtained,  and  it  was  in- 
dicated that  through  the  help  of  the  spectroscope 
the  most  accurate  and  satisfactory  investiga- 
tions in  this  line  might  be  made. 

As  was  stated,the  idea  set  forth  may  not  be  a 
new  one,  but  in  our  opinion,  whether  old  or  new, 
the  suggestion  is  worthy  of  the  most  careful 
consideration  of  the  carbon  manufacturer.  Now 
that  refinement  of  products  is  the  order  of  the 
day,the  carbon  man  would  profit  by  an  improve- 
ment of  the  light  of  the  arc.  Research  in  this 
particular  line  would  make  exceptionally  inter- 
esting reading. 


Two  of  our  English  contemporaries — the 
Electrical  Review  and  the  Electrical  Engineer  of 
London — come  to  us  this  week  with  leading 
editorials  contrasting  the  electrical  progress  of 
the  United  States  and  the  United  Kingdom  to 
the  manifest  advantage  of  the  former.  The 
Review  confines  itself  to  electricity  in  mining 
operations,  and,  after  pointing  out  the  many  va- 
ried operations  grouped  together  in  this  country 
under  the  general  title,  "electric  mining,"  con- 
tinues: "Remarkable,  indeed,  is  the  enormous 
development  which  has  taken  place  in  the  use 
of  electricity  for  these  purposes;  and  the  substi- 
tution of  electrical  for  steam  or  compressed  air 
plant,  which  process  is  going  on  continually, 
shows  conclusively  that  the  American  mine 
owners  have  learned  that  electricity  is  not  only 
more  economical  but  that  it  can  be  adapted  to 
perform  work  in  those  parts  of  a  mine  where 
any  other  agency  would  be  inadmissible.  Why 
has  not  a  similar  development  taken  place  in 
the  United  Kingdom,  and  are  there  any  theories 
which  can  be  advanced  to  explain  the  cause  of 
the  slow  rate  of  progress  made  in  this  country  ? 
The  answer  is  in  the  affirmative."  The  Review 
then  explains  that  the  principal  reason  why 
British  mine  owners  object  to  electricity  is  be- 
cause they  consider  it  unreliable.  English  elec- 
trical engineers  are  therefore  urged  to  endeavor 
to  remove  this  erroneous  impression.  But  to 
the  American  reader  the  question  naturally 
suggests  itself:  Why  did  the  American  mine 
owners  have  little  or  no  doubt  as  to  the  relia- 
bility of  electricity  ?  Can  it  be  that  our  electri- 
cians have  secured  uniformly  better  results  than 
their  English  co-laborers  ?  An  afiirmative 
answer  would  seem  to  be  the  inference  to  be 
drawn  from  the  Review's  presentment. 

The  leader  in  the  Electrical  Engineer  is  on 
"American  Statistics,"  and  is  a  brief  review  of 
totals  taken  from  census  returns  of  electric 
lighting  and  railways.  First  preparing  the  way 
by  the  statement  that  "figures  are  proverbially 
misleading,"  the  Engineer  shows  that  for  the 
la.sl  five  years  the  average  annual  construction 
of  electric  railways  in  the  United  States  has 
been  600  miles.  On  this  the  English  paper 
commenis  as  follows:  "Turning  from  .'Vmerica 
to  England,  what  has  been  tlie  progress  here  ? 
Certainly  not  at  the  rate  of  600  miles  a  year, 
nor  even  at  the  rate  of  60  miles.  In  fact,  we 
have  not  60  miles  of  electric  tramways  all  told, 
and  the  difiiculties  those  who  attempt  to  exploit 
such  work  have  to  encounter  are  greater  than 
those  entailed  by  the  mythical  labors  of  Her- 
cules." In  electric  lighting,  we  are  told,  the 
preponderance  is  not  so  greatly  in  favor  of  this 
country,  although  the  figures  "show  what  a  vast 
electrical  engineering  industry  has  been  created 
during  the  past  ten  or  twelve  years." 

The  comparison  is  certainly  gratifying  to  our 
national  pride,  but  numerical  superiority  should 
not  cause  us  to  relax  in  endeavoring  to  attain 
even  better  results  in  the  future  than  those  of 
the  past  that  are  to  be  credited  with  the  wonder- 
ful growth  of  electrical  industries. 
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Electric  Railway  at  Keokuk,  la. 

Keokuk,  la.,  is  one  of  the  most  attractive  and 
enterprising  of  the  smaller  western  cities,  and 
it  is  not  surprising,  therefore,  that  it  should 
boast  of  an  electric  street  railway  distinguished- 
alike  for  excellent  equipment  and  good  manage- 
ment. This  line  is  owned  by  the  Keokuk  Elec- 
tric Street  Railway  iS:  Power  company,  which 
operates  six  miles  of  track.  The  illustrations, 
taken  from  the  Street  Railway  Reviezv,  show  the 


The  Transandine  Railway. 

The  construction  of  the  Transandine  railway  now  under 
way  in  South  America  has  furnished  many  intricate  en- 
gineering problems,  but  probably  the  most  interesting  at 
the  present  time  is  the  method  of  securing  power  for  oper- 
ating the  drills  in  tunneling. 

The  length  of  the  new  railway  is  149  miles,  of  which 
there  are  109  on  Argentine  territory,  starting  from  the  city 
of  Mendoza,  2.376  feet  above  the  sea.  In  Chili  there  are 
forty  miles,  connecting  with  the  Chilian  system  at  Santa 
Rosa,  2,704  feet  above  sea  level.  The  greatest  height  at- 
tained by  the  railway  is  10,460   feet  above   sea  level,  the 
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main  line,   on  the   principal   street  of  the  city, 
and  the  interior  of  the  power  house. 

Six  vestibuled  and  four  open  cars,  built  by 
the  St.  Louis  Car  company,  constitute  the  roll- 
ing stock.  Each  car  is  supplied  with  two  15 
horse  power  Edison  motors.  As  shown,  the 
overhead  singie  trolley  system  is  used.  The 
generators  at  the  power  sta- 
tion are  driven  by  two 
Hamilton-Corliss  enginesof 
125  horse  power  each. 

The  road  has  proved  a 
great  success  and  is  pointed 
to  with  pride  by  the  citizens 
of  Keokuk.  The  officers  of 
the  company  are:  (i.  L. 
Reiner,  president;  H.  C. 
Reiner,  vice-president;  W. 
J.  Reintr,  treasurer;  O.  J. 
Chapman,  secretary  and  gen- 
eral manager. 


tunnel  at  that  point  being  some  two  thousand  feet  below 
the  summit  of  the  mountains.  There  are  eight  tunnels 
grouped  near  the  summit,  aggregating  9.32  miles  in  length, 
the  longest,  the  summit  tunnel,  having  a  length  of  5,540 
yards.  To  overcome  a  part  of  the  difference  in  level  within 
a  short  distance,  and  at  suitable  working  gradients,  it  has 
been  found  necessary  to  construct  a  spiral  tunnel  2,061 
yards  long,  with  a  radius  of  200  meters  and  a  grade  of 
eight  feet  in  a  hundred.     It  may  be  added  that  this  grade 


installed  where  water  power  was  available  and  the  current 
transmitted  to  motors  at  the  secondary  stations  where  the 
compressors  were  required.  It  was  found  necessary  to  es- 
tablish three  plants,  one  upon  the  Argentine  and  the  others 
on  the  Chilian  side  of  the  Andes.  Both  the  Chilian  instal- 
lations are  at  Juncal.  There  are  separate  cables  for  trans- 
mitting the  power  from  Juncal  to  Juncalillo  and  to  Calav- 
era,  where  the  motors  and  air  compressors  are  stat'oned. 
The  power  for  driving  the  turbines  is  obtained  from  the 
Huebrada  Juncalillo,  the  water  being  conveyed  from  the 
settling  tanks  to  the  turbines,  a  distance  of  about  1,420 
)ards  by  a  double  line  of  20  inch  steel  pipes.  The 
primary  station  at  Juncal  for  this  installation  consists  of  six 
Girard  turbines,  each  giving  So  horse  power  at  a  speed  of 
700  revolutions  per  minute.  The  total  power  of  the  tur- 
bines is  therefore  4S0  horse  power.  Each  So  horse  power  is 
coupled  directly  to  the  shaft  of  an  So  horse  power  dynamo. 
The  dynamos  have  an  efficiency  of  90  percent,  and  an  output 
of  135  amperes  at  400  volts.  They  are  arranged  in  groups 
of  three.  The  secondary  station  at  Juncalillo,  where  the 
motor  and  compressors  are  arranged,  is  about  3,281  yards 
from  Juncal  The  power  available  aggregates  401.8  horse 
power.  At  Juncalillo  the  cables  are  connected  to  six  electric 
mo!Ors  with  a  commercial  efficiency  of  90  per  cent.,  making 
361.67  horse  power  available  at  the  point  of  operation.  The 
motors,  lunning  at  600  revolutions  per  minute,  drive 
through  a  shaft  Turning  at30ortvolui  ion -and  six  air  compres- 
sors operated  at  a  speed  of  iSo  revolutions  per  minute. 
Assuming  the  loss  of  power  due  to  shafting  and  belting  at 
5  per  cent.,  the  power  available  for  driving  compressors  is 
343. 5S  horse  power.  The  installation  of  Juncal  Calavera 
resembles  that  at  Juncal  Juncalillo.  The  turbines  are  in 
the  same  shed  and  take  their  water  from  the  same  source. 
These  and  the  dynamos  are  also  of  the  same  size  and  power, 
but  since  the  distance  between  Juncal  and  Calavera  is 
more  than  double  that  between  Juncal  and  Juncalillo,  the 
power  available  at  Calavera  for  driving  the  compressors  is 
proportionately  less.  There  is  a  loss  of  12  per  cent,  in  the 
line.  The  power  available  at  Calavera  is  221.4  horse  power. 
It  should  be  mentioned  that  there  are  but  four  dynamos 
and  a  corresponding  number  of  motors  in  this  plant,  two  less 
than  in  the  Juncalillo  installation. 

In  the  Argentine  installation  water  power  was  furnished 
from  Quebrada  Navarro,  the  water  being  conveyed  to  the 
turbines  a  distance  of  383  yards.  Owing  to  the  difficulties 
attending  the  transportation  of  machinery,  it  was  found  im- 
possible to  install  eighty  hor^e  power  machines  in  the 
plant  on  account  of  the  great  weight.  Dynamos  of  half 
their  size  were  finally  adopted.  At  the  primary  station  at 
Navarro  four  Girard  turbines  similar  to  those  at  Juncal 
are  used.  They  are  designed  to  woik  under  a  head  of 
377.3  feet.  These  develop  So  horse  power  at  700  revolu- 
tions per  minute.  Each  turbine  drives  two  40  horse  power 
dynamos  directly  from  its  horizontal  shaft.     The  machines 


Electricity  in  Iowa. 

The  Sheldon,  la..  Kn^lc  gives 
a  graphic  description  of  a  local 
event  which  occupied  the  attention 
of  the  social  circles  of  that  section. 
It  was  the  ladies'  band  concert 
and  broom  brigade,  and  one  feat- 
ure of  the  entertainment  is  des- 
cribed as  follows;  "The  repre 
sentation  of  Bartholdi's  Statue  of 
Liberty  in  the  final  tableau  was 
well  worthy  of  the  tremendous 
applause  with  which  its  appear- 
ance was  greeted.  Several  at- 
tempts of  a  similar  character  have 
been  made  in  different  cities  but 
nothing  has  ever  been  produced 
which  in  completeness  of  detail 
and  effect  could  be  compared  to 
that  of  Monday  and  Tuesday 
evenings.  An  excellent  choice 
was  made  in  the  selection  of  Miss 
Ethyl  J.  Davis  to  represent  the 
(Joddess  of  Liberty.  Miss  Davis 
stood  on  an  elevated  pedestal,  her 
upraised  right  hand  grasping  a 
torch,  capped  with  a  cluster  of 
lamps,  which  alone  would  have 
been  sufficient  to  illuminate  the 
entire  room.  A  crown  with  a 
cluster  of  lamps,  and  covered  with 

jewels,  and  her  robes  completely  covered  with  incandescent 
lamps  of  various  si/cs  and  colors  completed  the  costume. 
The  lights  in  the  hall  were  turned  down  and  almost  total 
darkness  prevailed.  As  the  contact  was  made  bringing 
the  electric  lamps  into  circuit,  the  entire  hall  was  illumin- 
ated with  a  flood  of  light  which  for  amomcnt  almost 
blinded  the  spectators,  and  Miss  Davis,  standing  revealed 
in  the  glaring  light,  certainly  presented  a  picture  of  unpar- 
alleled brilliancy  and  beauty."  The  good  people  of  Shel- 
don have  not  had  much  experience  with  electric  lights, 
it  would  seem,  and  they  were  amazed  at  what  they  con- 
sidered  the   temerity    displayed  by  the  young  lady. 
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is  maintained  through  the  whole  nine   miles  of  tunneling, 
c.Kcept.  of  course,  in  the  summit  tunnel. 

It  had  been  decided  tooperate  the  drills  by  compressed  air, 
and  the  question  of  securing  power  for  the  compressors  be- 
came a  serious  problem.  The  engineers  who  had  experi- 
ence with  the  St.  Gothard  tunnel  were  consulted.  They 
found  it  was  impossible  to  procure  fuel  at  the  scene  of  op- 
erations, and  the  cost  of  transportation  precluded  the  possi- 
bility of  adopting  steam  power.  Water  power  was  next 
suggested,  but  this  could  only  be  had  at  a  considerable 
distance  from  the  po'nt  of  operations.  It  was  here  that 
electricity  was  brought  into  use.     Generating  plants   were 


are  grouped  in  pairs  of  two  So  horse  power  turbines  with 
four  40  horse  power  dynamos.  The  turbines  are  supplied 
by  one  pipe.  One  group  can  be  worked  independently  of 
the  other,  should  any  accident  arise,  provided  it  docs  not 
affect  the  source  of  the  water  supply.  The  primary  dyna- 
mos, absorbing  40  horse  power,  have  an  efficiency  of  90  per 
cent,  with  an  electrical  output  of  25ovoltsand  107  amperes. 
The  loss  between  Navarro  and  Las  Cucvas,  a  distance  of 
3,000  meters,  is  8  per  cent.  The  30  horse  power  motors 
at  Las  Cuevas  have  an  efiicicncy  of  S9  per  cent.  The 
power  therefore  available  for  driving  the  compressors  is 
224.74  horse  power. 
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The  several  stations  are  connected  by  telephone,  and 
similar  communication  is  established  between  the  settling 
tanks  and  the  turbine  house,  so  that  although  the  works 
are  widely  separated,  the  same  initial  power  which  is,  by  the 
various  processes,  converted  into  active  work  at  the  rock 
face  affords  the  means  of  instant  and  easy  communication 
with  all  parts  of  the  works.  The  workshops,  which,  by 
the  way,  are  built  of  stone  found  in  the  district,  with  wood- 
en roofs  sent  from  England,  are  lighted  by  electricity  gen- 
erated by  a  separate  10  horse  power  dynamo. 


Mechanical  Telephone. 

The   accompanying    cuts  illustrate    an    im- 
proved mechanical  telephone  system  for  private 


FIG.   I.      MECHANICAL  TELEPHONES. 

lines.  The  many  uses  to  which  a  system  of 
this  kind  can  be  applied  will  be  readily  seen. 
It  is  intended  for  lines  of  one  mile  or  less,  but 
it  is  claimed  ihat  it  may  be  operated  even  at 
greater  distances  when  the  conditions  for  line 
construction  are  favorable.  The  working  parts 
are  inclosed  in  a  handsome  polished,  hard  oil 
finished  case,  as  shown  in  Fig.  i,  and  all  metal 
parts  are  nickeled.  Connections  are  provided 
for  ground  wire  and  lightning  arrester,  and  if 
de  ired  attachment  can  be  made  with  electric 
bells,  burglar  and  fire  alarms. 

Fig.  2  shows  an  insulator,  which  it  is  claimed 
is  also  desirable  for  electric  telephone  lines.  It 
is  made  of  rubber  incased  in  a  metal  shell  that 
thoroughly  protects  it  from  the  weather.  From 
the  rubber  hangs  a  galvanized  wire  hook, 
through  which  passes  the  line  wire  as  shown  in 
the  engraving. 

Another  device,  shown  in  Fig.  3,  is  the  angle 
insulator.  The  difficulty  experienced  in  work- 
ing over  sharp  or  right   angles  is   overcome,  it 
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Chicago  Iron  Box  Bell. 

The  Chicago  iron  box  bell,  shown  in  the  ac- 
companying cut,  is  placed  on  the  market  by  the 
Western  Electric  company,  Chicago.  This  bell 
is  simple,  compact,  and  contains  many  desirable 
features,among  which  are  the  shapeand  position 
of  the  magnets,  which,  it  is  claimed,  give  the 
maximum  power  with  the  minimum  of  battery 
force.  With  one  cell  of  battery  this 
bell  will  ring  through  from  six  hun- 
dred to  eight  hundred  feet  of  No.  1 8 
wire,  and  for  any  ordinary  call  but  one  cell  of 
battery  need  be  used.  The  hammer  and  arma- 
ture are  made  from  a  single  punching,  which  is 
copper  plated  to  prevent  rusting. 


is  claimed,  by  using  the  device  shown,  which  is 
made  of  two  single  insulators,  pivoted  to  a 
malleable   iron  yoke. 

The  system,  known  as  the  Standard  telephone, 
is  placed  on  the  market  by  the  IJostwick  iV  Bur- 
gess Manufacturing  company  of  Norwalk,  O. 

An  extensive  deposit  of  mica,  so  largely  used  for  insu!;it- 
ing  purposes,  has  been  found  iicai  Marion,   N.  C. 


Railway  Telegraph   Superintendents' 
Convention. 

The  tenth  annual  convention  of  the  National  Association 
of  Railway  Telegraph  Superintendents  was  held  at  Cincin- 
nati, O.,  June  17  and  iS,  President  Geo.  T.  Williams  of 
Cleveland  in  the  chair. 

The  following  delegates  answered  to  roll  call  :  Pres  G. 
T.Williams.  Nickel  Plate  Ry. ;  Sec.  andTreas.  P.  W.  Drew; 
C.  Seldon.  B.  &  O.  R  R. ;  A.  R.  Swift,  C.  R.  T.  &  P.  R. 
R.;  C.  W.  Hammond,  Mo.  Pacific;  M.  B.  Leonard,  C.  & 
O.;  C.  S.  Jones,  111.  Central;  C.  A.  Darlton,  R.  &  Dan 
ville;  G.  L.  Lang,  N.  Y.  &  N.  E.  R.  R.;  G.  M.  Dugan, 
111.  Central;  T  J.  Higgins,  C.  C.  C.  &  St.  L.  R.  R.;  H. 
K.  Brilland,  M.  K.  &.  T.  R.  R  ;  H.  C.  Sprague  K  City. 
Ft.  S.  &  M.  R  R.;  N.  J.  Frey.  C.  M.  &  St.  P.  R  R.;  C 
H.  Smith,  L  J.  &  L  R.  R  ;  A.  R.  Lingafeit,  C.  R.  L  6c 
P.  R.  R.;  Robt  Stewart.  C.  R.  R  of  New  Jersey;  H.  C. 
Reed,  M.  L.  S  &  W.  R.  R  ;  J.  B.  Stewart,  West  Shore 
R  R  ;  J.  W.  Stacy,  Tex.  &  Pac.  R  R.;  W.  C,  Walstrum, 
N.  &  W  R.  R.;  T.  U.  Parks,  L  &  G  N.  R.  R.;  S  S. 
Bogarc:  R.  G  Danley,  C.  H  &.  S  R  R  ;  A.  Hayward, 
O.  &  M.  R  R.;  F.  M.  Duncan,  O.  &  R.  G.  R.  R.;  K. 
McKensie.  M.  &  O.  R  R  ;  K.  W.  Wilson.  G.  R.  &  L  R. 
R.;  1.  L.  Dobson,  C.  H  &.  D.  R.  R.;  H.  C.  Hope,  C. 
W.  P.  M.  lV  O  R.  R,;  Horace  Johnson,  B.  &  O.  S.  W. 
R.  R  ;  E.  R.  Adams,  P.  &  R.  R.  R.;  W.  B.  McFarland,  F. 
E.  &  M.  V.  R.  R.;  J.  R.  Kimball,  B.;t  O.  R  R.;  W.  P. 
Ward.  B.  C.  R.  &  N.  R.  R. 

The  annual  report  of  the  secretary  and  treasurer  showed 
the  association  to  be  in  a  prosperous  condition.  Com 
munications  were  received  from  the  Western  Union  and 
Cincinnati  &  Suburban  Telegraph  companies  offering  the 
association  the  use  of  their  wires  throughout  the  session. 

The  committee  on  entertainment  submitted  several  plans. 
It  was  agreed  to  take  a  trip  to  Cincinnati's  summer  resort, 
including  a  twenty-mile  ride  on  the  Ohio  river,  a  visit  to 
the  Zoological  gardens  and  a  trip  to  Woodsdale  Island 
Park,  about  twelve  miles  out  on  the  C.  H.  &  D.  R.  R.. 

The  annual  election  of  officers  resulted  as  follows: 
President,  C  S.  Jones,  Illinois  Central,  Chicago;  vice- 
president,  L.  H.Korty,  Union  Pacific,  Omaha,  Neb.;  sec- 
retary and  treasurer,  P.  W.  Drew,  Chicago,  III. 

An  invitation  from  the  mayor  of  Denver  and  the  gover- 
nor of  Colorado  to  hold  the  convention  at  Denver  was 
read.  The  invitation  was  accepted.  The  president  ap- 
pointed A.  R.  Lingller,  C.  R.  1.  &  P.  R.  R..  C.  G. 
Sholes.  A.  P.  &  S.  F.  R.  R.  and  F.  M.  Duncan,  D.  .S:  R. 
G.  Ry.  a  committee  on  arrangements  for  the  convention 
at  Denver.  H.  C.  Hope,  W.  J.  Fiey  and  Robert  Stewart 
submitted  resolutions  on  the  death  of  W.  E.  Lewis  late 
superintendent  of  telegraph  of  the  Long  Island  railway, 
which  were  adopted.  A  telegram  was  received  from  the 
Train  Dispatchers'  association  in  session  at  Toledo,  Ohio, 
wishing  the  superintendents'  association  a  pleasant  and 
profitable  meeting.  An  amendment  to  the  constitu  ion,  to 
change  tbe  amount  of  the  annual  dues  from  $3  to  $5.  was 
adopted  unanimously. 

Most  of  the  afternoon  session  was  devoted  to  a  discus- 
sir  n  of  labor  questions — union  and  non-union  employes — 
but  no  action  was  taken 

W.  W.  Nichols  and  W.  G  PaUeison  were  elected  honor- 
ary members 

Thursday  morning  was  devo'ed  to  an  examination  of  the 
exhibits.  In  the  afternoon  another  session  was  held  at 
which  the  following  named  persons  were  admitted  to  mem- 
bership: n.  G.  Adams,  B.  .V  N.  R.  R..  Alliarce,  Neb,; 
J.  M.  Jacoby,  Lehigh  Valley  R.  R..  South  Bethlehem. 
Pa;  W.  P.  Ward.  B  C.  R,  &  N.  R.  R..  Cedar  Rapids, 
la  ;  A  D  Hallidav.  D.  &  I.  R.  R.,  Two  Harbors,  Minn.; 
J.  P.  Boyle,  K.  &  W.  R.  R..  Ctnterville,  la.;  W.  P.  Mc- 
I'arlane,  F.  E.  &  M.  V.  K.  R.,  Omaha.  Neb.;  G  E. 
Evans,  L.  &  N,  R.  R..  I^ouisville.  K)'.;  E.  R  Adams, 
V.  &  R.  K.  R.,  Reading,  Pa.;  C.  G  Sholes.  A.  T.  l\:  S. 
K.  R.  R.,  Chicago.  III.;  R.  McKensie,  M.  &  O.  R.  R., 
Reading,  Pa.;  W.  D.  Vincent.  B.  lV  O.  R.  R  ,  Pittsburg, 
Pa.;  J.  M.  Egan.  S.  &  S.  l'\  R.  R.,  Springfield,  Mo.;  R. 
I  J.  M.  Danley,  C.  S  .V  H.  R.  R.,  Columbus,  O  ;  ].  R. 
Kimball.  B.  &  O.  R.  R.,  Newark,  O. ;  A.  Ilayward,  O.  & 
M.  R  R..  Cincinnati,  O.;  E,  R.  Scoville.  B.  &  O.  S.  W. 
K.  K.,  Chillicoihe,  O.;  H.  G.Johnson.  1.  I.  ^:  I.  R.  R, 
Kankakee,  111.;  F,  M.  Duncan,  I).  &  R.  G.  R.  R.,  Den- 
ver. Col.;  W.  W.  lackson,  N.  Y.  .S:  N.  1^,  R.  R..  Provi- 
dence, R.  I  ;  J.  W.  Dawson,  K.  &  N.  M.  Ry.,  Charles 
town,  W.  Va  ;  F.  Peters,  Southern  Pacific  Ky.,  New  Or- 
leans, La. 

The  following  paper  on  "Care  and  Maintenance  of  Block 
Signals''  was  read  by  G  !>.  Long,  superintendent  of  tele- 
graph of  the  New  York  &  New  l'",Qgland  Railway: 

Cakk  ANii  Maintknance  or-  Block  Sir.NAi.s 

HY   G.  L.     LONG. 

I'^Ieclric  signals  for  keeping  trains  a  certain  distance 
apart,  commonly  called  block  signals,  are  slowly  but  surely 
coming  into  use.     The  very  able  and  exhaustive  paper  read 


by  Mr.  Stewart  before  this  association  last  year  has  placed 
before  us  the  several  systems  in  use.  Other  papers  have 
called  attention  to  the  use  and  value  of  such  signals,  but 
no  one  has  given  us  even  a  hint  as  to  what  was  necessary 
to  make  these  signals  effective  after  they  were  once  placed 
in  position  on  a  railroad.  I  find  the  usual  condition  to  be 
about  as  follows;  Some  smooth-tongued  representative  of 
one  of  the  various  signal  companies  will  secure  an  interview 
with  the  general  manager,  usually  selecting  a  time  when 
the  recollection  of  an  accident  is  fresh  in  his  mind,  and 
show  him  how  the  use  of  his  system  would  make  such  an 
accident  impossible.  Cost  of  app  iances  and  cost  of  erec- 
tion are  shown  to  be  nothing  as  compared  to  one  first-class 
"lailender."  No  argument  is  necessary  to  demonstrate 
the  value  of  such  appliances,  so  the  matter  settles  itself  in- 
to a  question  of  cost  Ordinarily  not  a  word  is  said  about 
the  cost  of  maintenance,  so  the  official  gets  the  idea  that 
when  once  equipped  with  signals  there  will  be  no   further 


FIG.  3.      MECHANICAL  TELEPHONES. 

cost,  that  the  signals  will  run  themselves,  so  to  speak,  dis- 
playing automatically  and  continuously  almost  the  intelli- 
gence of  a  human  being.  The  signals  are  ordered  placed 
in  position  and  are  found  to  work  splendidly.  Soon  en- 
gineers begin  to  report  signals  out  of  order,  standing  at 
danger  improperly.  The  road  master,  who  is  probably 
notified,  knows  no  more  about  it  than  a  child,  except  that 
he  knows  it  is  "electric."  The  matter  is  then  referred  to 
the  telegraph  lineman,  who  knows  little  more  than  the  road, 
master.  The  result  is  that  scon  all  the  signals  are  at  dan- 
ger, and  the  company  putting  them  in  is  notified  that  the 
signals  are  a  failure.  Upon  investigation  the  signal  com- 
pany usually  finds  the  whole  trouble  to  be  a  want  of  care. 
Thus  we  see  that  the  signals  have  a  bad  reputation  through 
no  fault  of  their  own,  while  the  general  manager  discovers 
that  the  first  cost  is  but  the  beginning  of  the  expense. 
What  I  say  may  have  a  strong  "chestnut"  flavor  to  most 
of  you,  but  knowing  how  many  comparatively  simple  things 
I  had  to  learn  or  had  to  learn  to  apply  when  I  commenced 
the  care  of  signals  I  venture  to  mention  a  few  of  the  points 
where  trouble  is  apt  to  appear.  As  my  experience  has 
been  mainly  with  a  battery  signal  what  I  say  will  mote 
pirticularlv  have  reference  to  the  systems  using  a  battery. 
First  of  all  select  an  intelligent  man  to  take  care  of  your 
signals  and  impress  upon  him  that  eternal  vigilance  is  the 
price  of  a  perfect  working  signal.  He  should  clean  the 
battery  zincs  very  often  to  keep  the  internal  resistance  at 
the  minimum,  the  external  resistance   being   merely   nom- 


III.,    2.       MI'',riIAMCAl.    ri-:i.F.I'HoNl-;. 

inal.  A  point  not  generally  understood  by  battery  men  is 
that  a  battery  that  will  work  a  four  ohm  sounder  for  two 
weeks  will  work  a  signal  circuit  of  half  an  ohm  resistance 
only  one  week.  When  the  zinc  becomes  reduced  one-half, 
in  size  we  do  not  notice  it  on  a  circuit  of  high  resistance 
but  it  is  fatal  to  a  circuit  of  low  resistance.  In  our 
service  wc  had  two  circuits  of  dilTerent  resistances,  one 
from  half  an  ohm  to  two  ohms;  the  other  from  ten  to 
twenty  ohms.  We  transfer  the  half  consumed  zincs  from 
the  low  to  the  high  resistance  circuit,  keeping  up  the  effi- 
ciency of   both  batteries.     Before  leaving  the   subject   of 
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batteries  I  want  to  say  that  fully  nine  tenths  of  the  failures 
recorded  on  block  signals  can  be  legitimately  charged  to 
the  battery,  showing  that  this  is  the  main  point  to  watch. 
Another  point  which, if  carefully  and  intelligently  watched, 
will  save  much  anxiety  and  search  for  cause  of  trouble  is  the 
relays.  Every  relay  should  be  hermetically  sealed  so  that 
no  dust  can  prevent  the  points  from  making  a  sure  and 
perfect  contact  or  connection.  Every  relay  should  be  pro- 
tected by  a  lightning  arrester  of  some  kind  since,  strange 
as  it  may  appear,  relays  in  a  circuit  made  up  of  the  steel 
rails  of  the  track  and  underground  wires  with  no  air  line 
wire  whatever  are  often  burned  by  lightning.  Where  the 
track  is  used  for  part  of  the  circuit  the  joints  are  usually 
bridged  by  wires  fastened  to  the  rails  by  rivets  driven  into 
holes  drilled  for  the  purpose. 

This  is  something  that  requires  very  close  watching. 
The  track  workmen  are  often  ignorant,  careless,  or  both, 
breaking  the  wires  or  loosening  the  wires  on  the  rivets. 

A  detecting  galvanometer  is  a  very  valuable  help  in 
locating  faults  of  this  nature. 

In  systems  using  the  tracks  for  circuit,  insulations  are 
necessary  to  divide  the  track  into  suitable  signal  sections, 
as  well  as  for  other  purposes. 

These  require  great  care  in  first  introducing  as  well  as 
careful  watching  from  day  to  day.  The  insulating  material 
may  be  of  wood,  vulcanized  fiber,  leatheroid  laminar  fiber 
or  other  suitable  material.  The  exact  manner  of  intro- 
ducing these  insulations  varies  on  different  roads.  The 
cost  per  signal  for  maintenance  of  double  track  block  sig- 
nals is  about  §40  per  annum,  varying  somewhat  according 
to  the  traffic.  Notwithstanding  the  expense  of  installing  a 
complete  signal  system  and  the  expense  of  care  I  believe 
their  use  to  be  an  economy  when  the  traffic  is  as  heavy  as 
is  the  case  on  some  parts  of  most  of  our  leading  railroads. 
By  the  aid  of  these  automatic  signals,  trains  are  run  into 
and  out  of  our  cities  safely  at  intervals  of  one,  two  or  three 
minutes,  regardless  of  fog  or  weather.  Without  signals 
this  could  not  be  safely  accomplished. 

As  I  remarked  in  the  beginning,  the  perfect  working  sig- 
nal displays  intelligence  little  short  of  human — never  sleeps 
on  duty  and  never  gets  drunk 

In  the  discussion  which  followed  it  was  stated  that  the 
first  quadruplex  system  had  its  origin  in  Cincinnati  in 
185S,  Dr.  Nicholson  being  the  inventor. 

W.  W,  Nichols  and  N.  G.  Patterson  were  elected  hon- 
orary members  of  the  association. 

The  exhibits,  while  not  very  numerous,  made  a  very  good 
showing-  The  Electric  Secret  Service  company  had  in 
operation  a  Ward  lock,  a  Ward  repeater,  Edison  Leland 
batteries  and  Edison  phonoplex  system.  Alexander  & 
Hill  had  a  system  of  locks.  Stewart  &  Hall  had  a 
train  order  signal,  I.  N.  Miller  of  Cincinnati  had  a 
lightning  arrester.  The  Union  Switch  and  Signal  com- 
pany, represented  by  Chas.  A.  Scott,  displayed  an  electro- 
semaphore  mechanical  signal  using  a  combination  with  a 
single  color  for  block  signal  use  or  for  staiions. 

The  Chase  Electric  Railway  Signal  company  showed  a 
crossing  signal. 

The  Electrical  Supply  and  Manufacturing  company  of 
Cleveland     displayed     an     O'Neil     automatic     crossing. 


Harvard  Electric   Club  Election, 

At  the  annual  election  of  the  Harvard  Elec- 
tric club  the  following  named  officers  were  chos- 
en: President,  G.  S.  Curtis,  '92;  vice-presidents, 
C.  H.  Arnold,  '92,  and  P.  L.  Spaulding,  '92; 
secretary,  T.  Hoppin,  '93;  treasurer,  H.  C. 
Smith,  '93;  librarian,  P.  W.  Davis,  '93;  mem- 
bers at  large  of  executive  committee,  G.  T. 
Page,  '92,  C.  H.  Arnold,  '92  and  H.  Gregory, 
'92.  


Massachusetts  Municipal   Lighting  Act. 

The  Massachusetts  legislature  has  passed  and  Governor 
Russell  has  signed  the  so-called  Municipal  Lighting  act. 
The  cities  and  towns  complying  with  the  prescribed  con- 
ditions will  have  the  power  to  supply  gas  and  electricity 
to  inhabitants.  The  Massachusetts  legislature  seems  to 
have  been  conscious  ihat  a  law  empowering  municipalities 
to  assume  functions  so  far  transcending  the  ordinary  limits 
of  municipal  activity  in  this  country  should  not  be  taken 
advantage  of  too  easily. 

Towns  may  proceed  under  the  act  when  two  successive 
town  meetings,  the  second  of  which  shall  be  held  within 
not  less  than  two  nor  more  than  thirteen  months  after  the 
first,  shall  have  so  decided  by  a  two  thirds  vote.  If  a  two- 
thirds  vote  is  not  obtained  at  the  second  meeting,  another 
vote  cannot  be  had  within  two  years.  In  the  case  of  cities, 
a  two-thirds  vote  of  each  branch  of  the  city  council,  ap 
proved  by  the  mayor,  is  re(|uired  for  two  consecutive  years; 
and  this  vote  of  the  council  must  be  confirmed  by  a  ma- 
jority of  the  voters  at  a  municipal  election.  If  a  popular 
majority  is  not  obtained,  the  proposition  cannot  be  sub- 
milted  to  the  people  a^ain  for  five  years.  The  co.-.t  of 
construction  or  enlargement  of  municipal  gas  and  electric 
plants  is  to  be  defrayed  by  the  issue  of  5  percent,  thirty- 
year  bonds  to  an  amount  not  exceeding  2%  per  cent,  of 
the  assessed  valuation  of  the  town  or  city.  Money  may 
be  borrowed  for  operating  expenses.  These,  depreciation 
of  plant,  interest,  and  the  annual  contribution  to  the  sink- 
ing fund  for  the  redemption  of  the  bonds  at  maturity,  must 
be  included  in  the  annual  appropriation  bills.  The  cost  of 
construction  and  maintenance  will  be  assessed  upon  own- 
ers or  occupants  of  real  estate.  Payment  of  assessments 
is  made  voluntary,  but  gas  and  electricity  will  be  supplied 
only  upon  payment.  A  manager,  appointed  and  remova- 
ble by  the  selectmen  or  the  mayor,  will  have  entire  control 
of  the  plant  and  all  business  connected  therewith.  The 
price  of  gas  and  electricity  cannot  be  put  below  cost,  save 
by  permission  of  the  gas  and  electric  light  commissioners, 
and  shall  not  be  changed  oftencr  than  once  in  three 
months.     The  city  or  town   shall   pay  only  cost   price  for 


gas  and  electricity  used  by  itself.  In  no  case  is  the  profit 
upon  the  investment  to  e.\.ceed  8  per  cent. 

On  account  of  the  large  amount  of  capital  invested  in 
private  corporations  for  the  supply  of  gas  and  tlectricity 
the  provisions  in  regard  to  the  purchase  of  private  plants 
are  of  special  interest.  A  city  or  town  which  has  been 
authorized  to  establish  a  plant,  shall  before  proceeding  to 
do  it,  purchase  at  a  fair  price  only  the  plant  of  private 
parties  engaged  in  furnishing  gas  or  electricity,  or  both, 
within  the  limits  of  such  city  or  town,  provided  the  own- 
ers choose  to  sell. 

If  the  cities  of  Massachusetts  decide  to  go  into  the  man- 
ufacture of  gas  and  electricity,  the  private  companies, 
however  great  their  resources,  their  profits,  and  their  ex- 
pectations of  future  profits,  cannot  compete  with  them, 
but  will  have  to  make  the  best  terms  possible  and  retire 
from  the  business.  The  Massachusetts  towns  and  cities 
may  be  reluctant  about  adding  to  their  indebtedness  the 
sums  required  for  the  purchase  or  establishment  of  gas 
and  electric  plants,  but  the  prospect  of  gas  and  electricity 
at  cost  is  alluring.  Whether  that  cost  can  be  kept  down 
or  not  will  depend  upon  the  aptitude,  intelligence,  and 
honesty  of  the  managers  appointed  by  the  mayors  and  se- 
lectmen. It  has  not  been  found  usually  that  public 
corporations  are  better  served  in  matters  of  business  than 
private  persons;  and  the  Massachusetts  municipalities  that 
engage  in  the  gas  and  electric  business  will  take  a  consider- 
able risk.  If,  however,  they  should  be  able  to  furnish  gas 
and  electricity  at  prices  considerably  less  than  those  pre- 
vailing under  private  management,  and  still  should  be  able 
to  show  a  profit,  or  only  a  nominal  loss,  we  may  expect  to 
see  further  intrusions  of  the  government,  municipal,  state 
and  national,  into  what  is  now  the  domain  of  individual 
enterprise. 


An  Alternating  Current  Motor.' 

By  a.  L.  Kuehmsted  and  Henry  Floy. 

The  extensive  introduction  of  the  alternating  current  for 
electric  lighting,  and  the  flexibility  of  the  system  when 
used  with  transformers,  has  caused  an  imperative  demand 
for  an  efficient  and  commercially  convenient  alternating 
motor. 

For  many  purposes  the  synchronous  type  of  motor  would 
fulfill  the  above  conditions  if  it  were  possible  to  put  the 
same  "in  step"  with  its  generator,  without  making  use  of 
some  of  the  various  but  decidedly  objectionable  forms  of 
"starting  motors."  With  the  idea  of  overcoming  most  of 
these  objections,  the  authors  constructed  a  two  wire  alter- 
nating motor,  based  upon  a  novel  and  unique  theory, 
primarily  suggested  by  Prof.  H.  J,  Ryan. 

It  is  a  well  known  fact  that  should  a  motor  have  its 
armature  wires  closed  on  themselves,  and  one  set  of  its 
fields  excited  by  alternating  current  differing  by  a  quarter 
phase  from  another  current  exciting  the  other  set  of  fields, 
rotation  of  the  armature  will  ensue.  Now  if  instead  of  two 
currents,  the  same  current  excites  both  sets  of  fields,  but 
the  magnetization  of  one  of  the  sets  is  caused  to  lag  ninety 
degrees,  or  approximately  thereto,  by  means  of  mutual 
induction,  we  shall  have  conditions  similar  to  the  above 
case  and  hence  a  revolution  of  the  armature. 

For  one  motor,  four  horseshoe  magnets.  A,  B,  Tand 
Z>.  each  of  nine  square  inches  face,  were  built  up  of  tin 
plate  to  avoid  Foucault  currents.  About  two  magnets,  -■/ 
and  £,  were  wound,  separately, 200  turns  of  No.  10  B.  and 
S.  insulated  copper  wire,  which  when  short  circuited  on 
itself  would,  through  metal  induction  with  the  exciting 
coil,  cause  a  lag  of  about  90°  in  the  magnetization  of  its 
core.  Insulated,  instead  of  naked  copper  wire,  was  used 
for  short  circuiting  coils  in  order  that  the  electrical  forces 
therein  might  be  controlled  and  measured.  The  magnet 
C  was  then  put  on  top  of  ./  and  D  under  B :  about  each 
of  the  two  compound  magnets  thus  formed  was  wound  in 
three  sections  290  turns  of  No.  ro  B.  and  S.  insulated  cop- 
per wire  to  serve  as  exciting  coils.  The  magnets  were  then 
placed  facing  one  another  and  secured  to  a  cast  iron  base, 
the  wires  properly  connected  to  binding  posts,  etc 

The  most  unique  feature  of  our  machine  was  its  arma- 
ture. This  was  simply  a  copper  disk  nine  inches  in  diame- 
ter and  one-quarter  inch  thick;  thus  acting  as  a  huge 
closed  coil  copper  conductor  of  one  turn.  The  disk,  sup- 
ported by  its  shaft,  was  so  placed  between  the  poles  of  the 
two  compound  magnets  that  the  lines  of  magnetization 
between  the  poles  of  the  same  magnet  would  cut  it. 

'l"hc  two  compound  magnets  are  only  additive  in  effect. 
Considering  only  one  of  them,  /.  €.,  A  C,  the  action  is  as 
follows:  An  alternating  current  cut  through  the  exciting 
coils  sets  up  magnetization  in  both  magnets  ./  and  C. 
Thus  the  magnetization  in  C  is  practically  in  unison 
with  the  current,  while  in  ./  the  magnetization  lags  nearly 
90°  behind  that  of  C,  because  it  is  necessarily  90 '^  be- 
hind its  current,  which  is  practically  in  unison  with  the 
magnetization  of  C.  'i'hus  the  magnetization  in  one  mag- 
net is  a  maximum  when  the  magnetization  in  the  other  is  a 
minimum,  and  vice  versa,  the  rate  of  change  being  of 
course  greatest  at  its  zero  value.  The  copper  disk  being 
between  the  poles  of  both  magnets  will  have  e.  m.  fs.  set 
up  therein,  due  to  the  varying  lines  of  induction. 

If  the  magnetization  of  C  is  at  its  maximum,  that  of  .1 
will  be  zero  and  the  currents  set  up  in  the  disk  will  be  re- 
pelled by  the  maximum  magnetization,  thus  causing  the 
disk  to  revolve.  At  the  next  instant,  when  the  magnetiza- 
tion of  .  /  is  a  maximum  that  of  C  will  be  zero,  but  with  its 
greatest  rate  of  change,  and  in  the  same  direction  just  had 
by  the  magnetization  of./,  hence  currents  are  induced  in 
the  disk  in  the  same  direction  as  before;  but  the  magnet- 
ization of  ./  being  of  the  opposite  sign,  there  will  be  an 
attraction,  which  will  tend  to  drive  the  disk  in  the  same 
direction  as  before,  thus  continuous  rotation  is  produced, 
and  is  due  to  rotating  polarity  of  the  field  magnets. 

The  motor  was  first  connected  with  the  Westinghousc 
alternator,  giving  a  constant  current  of  ten  amperes.  The 
disk  was  heated  but  did  not  revolve. 

By  experiment  it  was  found  that   the   magnetization  was 


I  AljstrAcl  of  Report  of  Ex|)crinicnts  al  Cornell  University. 


arranged  in  the  respective  fields  as  theory  dictated,  but 
weak  in  the  magnets  inclosed  by  the  short  circuited  coils. 
This  was  remedied  by  putting  in  series  with  the  coils  a 
large  resistance,  which  brought  up  the  magnetization,  but 
even  then  the  disk  would  not  rotate.  This  showed  that  the 
fault  was  in  the  disk  itself.  By  a  series  of  computations  it; 
was  found  that  the  currents  generated  in  the  disk  amounted 
to  perhaps  100,000  amperes,  which  accounted  for  the 
rapid  heating  of  the  same.  With  such  an  enormous  cur- 
rent the  self  induction  was  so  large  as  to  counterbalance 
the  effect  produced  by  the  fields.  Substituting  a  copper 
disk  Jj  inch  in  thickness  for  the  original  armature,  rapid 
rotation  was  secured,  but  here  further  experiment  had  to 
end  owing  to  lack  of  time,  leaving  two  variables  to  be 
"felt  out:"  First — the  exact  thickness  of  the  disk  to  secure 
best  results.  Second — the  proper  resistance  in  the  short 
circuiting  coil  to  secure  just  the  right  magnetization  in  the 
magnet. 

The  Blackening  of  Incandescent  Lamps.^ 

By  Legh  S.   Powell. 

The  references  which  have  lately  appeared  in  the  Elcc- 
irical Rcviciu  relative  to  the  depreciation  in  the  illumina- 
ting power  of  incandescent  lamps  through  blackening,  and 
its  consequent  bearing  on  the  economic  length  of  time  that 
lamps  should  be  kept  in  use,  have  a  peculiar  interest  to  those 
who  have  made  this  department  of  electric  lighting  a  spe- 
cial study.  The  tables  given  on  page  621  of  your  issue 
for  May  15th  show  clearly  the  different  degrees  of  dark- 
ening tendency  which  lamps  of  different  manufacture 
possess.  It  is  not  forgotten  that  other  causes  besides 
blackening  contribute  to  diminish  the  illuminating  power, 
but  in  most  lamps,  at  least,  the  one  under  consideration  is 
the  most  influential.  To  the  manufacturer  of  lamps,  then, 
this  blackening  feature  is  naturally  one  of  the  utmost  im- 
portance, since  in  this  direction  lies  one  of  the  principal 
possibilities  for  further  improvement.  Formerly  the 
writer  was  of  opinion  that  the  problem  of  diminishing  this 
blackening  tendency  was  about  on  a  par  with  that  of 
attempting  to  prevent  water  from  boiling  when  a  kettle  of 
it  is  placed  over  a  fire.  But  the  two  cases  are  scarcely 
parallel,  for  it  is  an  undeniable  fact  that  blackening  occurs 
in  very  different  degrees,  not  only  in  lamps  of  different 
manufacture,  but  even  among  their  own  kind.  A  good 
deal  of  the  variation,  no  doubt,  occurs  through  differences 
in  the  temperature  of  the  respective  filaments,  but  this 
cause  is  certainly  not  the  only  one  at  work.  Much  of  the 
difference  is  attributable  to  the  manner  in  which  the  car- 
bon filament  has  been  treated  during  its  manufacture,  and 
this  fact  raises  the  very  interesting  inquiry  as  to  what 
cause  the  blackening  is  due,  and  wherefore  there  should 
be   these  differences  in  intensity. 

To  the  writer  there  appear  to  be  two  possible  explana- 
tions to  account  for  the  blackening  phenomenon:  One  is 
the  generally  accepted  view  of  the  vaporization  and  subli- 
mation on  the  glass  of  carbon,  pure  and  simple;  the  other, 
that  the  obscuring  substance  may  possibly  not  be  pure 
carbon  but  a  hydro-carbon,  or  some  allied  carbon  com- 
pound. 

Probably  every  lamp  manufacturer  is  familiar  with  the 
fact  that  lamps  made  with  filaments  which  have  been 
"baked"  at  a  comparatively  low  temperature  blacken  very 
readily  indeed,  while  when  made  with  others  which  have 
been  raised  to  a  very  high  temperature,  they  resist  the 
tendency  very  much  more  effectually.  Further,  that  the 
same  results  occur  in  lamps  when  low  or  high  temperature 
flashing  has  been  employed.  He  is  also  very  familiar 
with  the  effect  of  different  temperatures  on  the  hardness  of 
the  resulting  carbon.  If  then  the  vaporization  of  pure 
carbon  be  the  true  explanation  of  the  darkening  of  lamp 
bulbs,  it  follows  that  the  difference  in  degree  must  arise 
solely  from  the  circumstance  that  a  comparatively  loose 
condition  of  the  carbon  is  especially  favorable  to  the  for- 
mation of  carbon  vapor.  But  the  production  of  carbon 
at  a  low  temperature  would  also  be  especially  favorable 
to  blackening,  if  the  hydro-carbon  view  is  the  correct  one. 
The  writer  can  well  remember  when  attending  Dr.  Frank- 
land's  lectures  on  chemistry,  being  impressed  by  that 
gentleman's  assertion  that  to  produce  pure  carbon  by  any 
of  the  usual  methods  is  almost  an  impossibility,  and  that 
to  free  it  from  the  ever  present  combined  hydrogen,  it  is 
necessary  to  heat  it  in  chlorine  gas  for  days.  That  all 
hydro-carbon  compounds  are  eliminated  from  the  fila- 
ments in  ordinary  use  is,  therefore,  extremely  doubtful. 
In  further  support  of  the  view  that  the  presence  of  hydro- 
gen may  exert  an  influence  in  the  feature  of  blackening, 
the  fact  may  be  cited  that  filaments  of  carbon  baked  at  a 
low  temperature  become  materially  harder  in  process  of 
running  lamps  made  with  them,  and  yet  the  rate  of 
blackening,  instead  of  diminishing,  seems  to  proceed  at 
an  accelerating  rate.  It  would  be  most  interesting  if 
those  who  have  the  opportunity  would  collect  and  thorough- 
ly examine  the  composition  of  the  deposit  which  collects 
on  lamp  bulbs,  and  thus  throw  valuable  light  on  this 
interesting  subject,  and  in  addition,  direct  the  steps  of 
the  pioneer  lamp  manufacturer  into  a  track  »vhich  is 
likely  to  lead  to  a  material  decrease  in  this  unfortunate 
property  of  lamps.  To  carry  out  the  work  satisfactorily, 
it  would  be  necessary  to  examine  the  deposit  obtained 
from  lamps  from  various  sources,  and  then,  should  it 
prove  to  be  olhcr  than  pure  carbon,  to  further  ascertain,  if 
possible,  the  treatment  the  respective  filaments  have 
been  subjected  to.  The  latter  undertaking  would,  probably, 
be  the  more  diflicult  of  the  two,  considering  the  commercial 
interests  at  stake.  It  may  be  mentioned  that  the  obscur- 
ing film  is  readily  removed  from  the  glass  by  means  of  a 
little  warm  caustic  soda  solution.  Also  the  fact  that  the 
film  is  a  sulficienlly  good  conductor  of  electricity,  even 
when  faint,  to  Ijecomc  coated  with  copper  when  a  piece  of 
the  glass  is  made  the  cathode  in  a  copper  plating  bath.  It 
is  possibly  due  to  this  fact  that  an  incandescent  lamp  acts 
as  such  an  excellent  condenser. 

It  is  interesting  to  speculate  as  to  how  the  obscuring 
matter,  whatever   it   may    be,  finds   its  way  from  the  fila- 
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ment  to  the  glass.  It  is  conceivable  that  there  may  be 
three  methods  by  which  the  transfer  can  be  effected: 
Firstly,  by  the  direct  formation  of  a  vapor,  as  in  the  case 
of  the  vaporization  and  sublimation  of  arsenic;  secondly, 
by  the  solution  to  saturation  of  the  matter  in  the  residual 
gas  and  subsequent  precipitation  therefrom  on  the  neigh- 
boring; cold  surface,  as  instanced  by  the  solution  of  water 
in  warm  air  and  its  re-appearance  on  a  window  or  other 
cool  surface;  thirdly,  by  the  mechanical  emission  of  solid 
particles.  From  a  consideration  of  specimens  of  black- 
ened lamps,  it  is  difficult  to  determine  which  of  these  methods 
is  the  true  one,  or  whether  two  or  more  methods  combine 
to  effect  the  transfer,  because,  in  vacuo,  the  conditions  of 
matter  are  so  materially  altered  in  so  many  essential 
details  from  those  with  which  we  are  ordinarily  familiar 
that  arguing  by  analogy  becomes  impossible.  But 
whether  the  transfer  is  effected  by  gaseous  or  solid  par- 
ticles, we  may  note  certain  very  significant  effects.  The 
sharply  defined  uninterrupted  circular  line  of  slightly 
tinted  glass,  so  distinctly  visible  by  daylight  in  every  well 
blackened  lamp  whose  Q-shaped  iilament  is  perfectly  sym- 
metrical, tells  a  peculiarly  interesting  tale.  There  can  be 
no  doubt  that  this  half-colored  line  is  caused  by  the  limb 
of  the  filament  nearest  the  glass  acting  as  a  screen  to  the 
emissions  of  the  more  distant  one.  In  other  words,  the 
projected  particles  of  only  one  of  the  limbs  can  strike 
against  the  light  colored  strip,  because  just  there  the 
further  one  is  hidden,  whereas  in  every  other  part  of  the 
buib  they  can,  and  do,  strike  from  both  limbs,,  and  con 
sequently  at  all  these  other  parts  the  glass  is  colored  to 
twice  the  depth  of  the  screened  portion.  Another  notable 
effect  is  that  of  the  patchy,  unequal  blackening  which 
occurs  in  the  bulb  of  a  lamp  whose  filament  develops  a 
bright  spot,  the  glass  in  the  neighborhood  of  the  spot 
being  the  darkest  part.  The  same  thing  happens  when 
the  filament  is  bent  so  as  to  stand  appreciably  out  of  the 
center  of  the  bulb.  From  these  observations  it  is  perfectly 
clear  that  the  matter,  whether  in  the  form  of  vapor  or 
solid,  is  in  the  radiant  condition,  and  that  there  is  no  turn- 
ing of  corners  for  it.  The  particles  fly  direct  from  the 
filament  to  the  glass  and  there  adhere  to  it  and  to  one 
another  as  firmly  as  do  the  particles  of  copper  on  the 
cathode  of  an  electro-plating  arrangement;  and  further, 
they  appear  to  follow  the  same  law  as  light,  in  its  property 
to  decrease  in  intensity  with  the  distance  from  the  issuing 
point.  It  naturally  follows  from  this  consideration  that 
for  a  given  size  of  filament,  the  larger  the  bulb  the  less  the 
amount  of  blackening,  other  considerations  remaining  the 
same. 

As  regards  the  remarkably  coherent  black  film,  it  may 
be  remarked  that  if  it  is  built  up  by  the  accumulation  of 
countless  solid  particles  it  would  entail  that  carbon  is  pos- 
sessed of  far  more  of  the  soft,  doughy  property  of  lead  or 
wax  than  one  is  apt  to  attribute  to  it.  The  principal 
causes  assisting  to  bring  about  the  cohesion,  assuming 
this  view  to  be  correct,  are,  no  doubt,  the  probable  enor- 
mous velocity  with  which  the  particles  travel,  and  the  free- 
dom from  any  foreign  matter  acting  to  interfere  with  the 
intimate  contact  of  such  particles  as  they  collect. 

Referring  to  the  economic  length  of  run  that  a  lamp 
should  have,  it  seems  to  the  writer  that  any  particular 
number  of  hours  arrived  at  by  calculation,  can  only  hold 
good  in  a  general  sense,  for  the  reason  that  lamps  do  not 
all  blacken  equally  in  the  same  time.  Probably  the  actual 
run  that  lamps  will  have,  in  private  houses  at  any  rate, 
will  be  determined  by  the  inconvenience  experienced  from 
an  insufficiency  of  light  rather  than  by  any  other  consider- 
ation. 


A    Rough-and-Ready   Dynamometer  for 
Small  Motors.* 

By  John  Hoskin. 

I  have  been  requested  to  bring  to  your  notice  this  even- 
ing a  friction-brake  dynamometer  that  is  by  no  means  new, 
but  is  one  that  is  deserving  of  being  more  widely  known 
by  electricians  than  appears  to  be  the  case. 

Like  the  well-known  I'rony  brake  it  acts  as  an  absorption 
dynamometer;  and  without  detracting  from  the  acknowl- 
edged value  of  this  instrument,  especially  for  testing  the 
value  of  large  prime-movers,  yet  we  need  something  more 
portable,  more  convenient  to  use,  in  the  very  numerous 
cases  where  it  is  desirable  to  test  the  efficiency  of  small 
motors. 

We  need  a  rough-and-ready  instrument  that  is  portable, 
inexpensive,  readily  used,  and  at  the  same  time  reliable. 

This  we  find  in  a  friction-brake  dynamometer,  one  of 
the  many  modifications  of  those  illustrated  by  William 
Worby  I'leaumont,  in  his  paper  on  friction  brake  dynamom- 
eters, read  before  the  Institute  of  Civil  Engineers  in 
London,  November  13,  1888,  and  published  in  i88g  in  the 
proceedings  of  the  institution. 

Its  construction  requires  only  the  use  of  a  leather  belt 
with  a  spring  balance  attached  to  one  end,  and  a  suitable 
weight  at  the  other.  The  belt  is  to  be  thrown  over  the 
belt  pulley  of  the  motor,  the  spring  balance  is  fastened  to 
the  floor  base  or  support  of  the  motor  to  be  tested,  and  the 
weighted  end  hangs  pendant  on  the  side  of  the  pulley 
which,  when  in  motion,  will  tend  to  lift  the  weight  When 
the  motor  is  at  rest,  the  strain  of  the  weight  should  be  read 
off  on  the  spring  balance.  This  reading  we  will  call  //'. 
When  the  current  is  switched  on  and  the  motor  runs  at 
speed,  the  spring  balance  should  again  be  read  off,  since 
the  friction  of  the  pulley  on  the  belt  will  have  a  tendency 
to  raise  the  weight;  this  reading  we  will  call  /K'.  The  dif- 
ference between  fKand  IV  in  pounds,  multiplied  by  the 
circumference  of  the  pulley  in  feet  (including  one-half  the 
belt  thickness  on  each  side),  and  this  by  the  number  of 
pulley  revolutions  per  minute,  will  give  the  foot-pounds  of 
mechanical  energy,  which  can  be  compared  with  the  elec- 
trical energy  required  to  produce  it,  in  the  usual  maancr. 

Thus,  in  a  few  minutes  with  the  aid  of  a  speed  counter 
or  tachometer,  a  voltmeter  and  an  ammeter,  the   efficiency 
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of  a  motor  can  be  determined,  and  its  ability  to  do  a  de- 
sired amount  of  work  ascertained  at  once,  instead  of  being 
left  to  guesswork,  as  would  often  be  the  case  if  more 
bulky  or  elaborate  apparatus  were  needed. 

It  should  not  be  imagined  from  these  remarks  that  this 
form  of  dynamometer  is  applicable  to  small  motors  only; 
but  it  is  evident  that  for  testing  larger  machines  where 
many  horse  power  have  to  be  measured,  the  apparatus 
needs  more  elaboration,  especially  in  the  use  of  friction 
blocks  under  the  belt  or  pulley  strap,  their  lubrication,  and 
the  use  of  a  dash-pot  to  steady  the  brake  when  the  motive 
power  is  irregular. 

But  I  need  not  enlarge  on  this,  except  to  say  that  in 
these  particulars,  whether  using  steel  strap  or  leather  belt 
with  friction  blocks,  or  rope  iriction,  the  same  care  is 
needed  as  in  the  Prony  brake  to  obtain  correct  readings. 

Before  concluding,  I  submit  to  your  consideration  the 
value  of  the  Waldron  rotary  pump  for  use  as  a  dynamom- 
eter, although  I  have  never  heard  that  it  has  been  ap- 
plied to  that  purpose.  In  examining  one  of  these  engines 
recently  for  other  purposes  it  occurred  to  me  that  it  would 
serve  as  an  excellent  dynamometer. 

This  pump  is  operated  by  rotary  piston  blades  working 
in  a  chamber,  without  leakage,  and  with  but  small  friction, 
the  amount  of  which  can  readily  be  ascertained  and  calcu 
lated  for  use  as  a  "constant."  Its  capacity  per  revolution, 
and  the  number  of  revolutions  being  known,  as  also  the 
pressure  against  which  it  works,  which  can  be  regulated  by 
a  pressure  gauge,  the  foot  pounds  of  work  is  at  once  ar- 
rived at. 

This  method  of  measurement  will  correctly  register  the 
work  done,  although  the  speed  may  be  irregular;  and  its 
results  can  be  made  more  accurate  than  that  of  the  friction 
dynamometer,  because  not  subject  to  the  irregularities 
arising  from  differences  in  lubricants,  temperature,  etc., 
which  make  it  necessary  to  use  adjusting  screws  in  most 
forms  of  friction-brake  dynamometers. 


CORRESPONDENCE. 


New  York  Notes. 

New  York,  June  20. — The  legal  representatives  of 
Joseph  Wood,  now  under  sentence  of  death,  are  persistent 
in  their  efforts  to  save  his  life.  They  have  thus  far  evaded 
execuiion  of  sentence  through  technicalities.  The  course 
pursued  has  greatly  vexed  the  judges  before  whom  the  mo- 
tions and  appeals  have  been  made,  and  the  lawyers  have 
been  threatened  with  disbarment  if  they  persisted  in  reck- 
less evasion  of  the  law. 

A  new  plan  was  adopted  this  week,  however,  when  it 
was  decided  to  appeal  to  Gov.  Hill  for  executive  clemency. 
It  is  hardly  possible  that  this  will  succeed,  and  if  it  does 
not  Wood's  counsel  says  he  will  once  more  endeavor  to 
have  the  case  re-opened,  and  if  necessary  go  through  the 
same  course  as  heretofore. 

The  passage  of  the  electrical  execution  law  has  not 
served  its  purpose  in  this  state.  Juries  seem  disinclined  to 
return  verdicts  that  will  consign  the  prisoners  to  untold 
suffering,and  when  convictions  are  secured  it  seems  impos- 
sible to  execute  them.  Kemmler,  thus  far,  is  the  only 
murderer  executed  in  this  state  since  the  enactment  of  the 
electrical  execution  law. 

Rapid  transit  and  discussions  over  the  possibilities  of  the 
several  proposed  systems  continue  to  occupy  the  attention 
of  the  electrical  engineers  and  a  large  proportion  of  the 
community.  Last  week  the  St/ii  expressed  its  doubts  of 
the  ability  of  an  electric  motor  to  draw  a  loaded  train  of  six 
cars  at  the  rate  of  forty  miles  per  hour.  This  was  promptly 
met  by  a  challenge  from  Frank  J.  Sprague.  who  expressed 
a  willingness  to  put  $50,000  on  the  result. 

The  Johnstone  Underground  Construction  company  of 
this  city  has  been  incorporated  under  the  laws  of  West 
Virginia,  with  a  capital  of  $1,250,000.  The  incorporators 
arei  C.  W.  Meade,  D.  M.  Hildreth,  Jr.,  and  Percival 
Farquhar  of  New  York  City;  Carl  Edelheim  and  Geo.  R. 
Thompson  of  Philadelphia,  Pa. 

Severe  electric  storms  in  this  vicinity  have  played  havoc 
with  electric  conductors,  the  telegraph  and  telephone  com- 
panies sustaining  the  most  damages.  J.  L.  B. 


Cincinnati,  O. 

Cincinnati,  O.,  June  20 — During  a  severe  storm  a 
few  days  ago  lightning  struck  the  lines  of  the  Cincinnati 
Electric  Light  company,  and  was  carried  into  station  A  at 
the  corner  of  Front  and  Rose  streets,  completely  ruining  a 
$  to, 000  Slattery  alternating  dynamo,  and  crippling  the 
plant  so  that  it  will  be  several  weeks  before  things  can  be 
put  in  shape  again. 

The  Edison  IClectric  company  is  pushing  the  work  on  its 
underground  system  in  this  city,  having  completed  up  to 
date  about  15,000  feet  in  the  principal  streets  in  the  center 
of  the  city.  Work  on  the  station  is  being  pushed  forward 
vigorously,  The  company  expects  to  be  in  operation  by 
October  1.  It  gained  the  fight  with  the  gas  company, 
and  all  the  numerous  injunctions  have  been  disposed  of  so 
that  no  obstacle  to  the  success  of  the  company  is  now  in- 
terposed. 

A  new  electric  road  is  to  be  built  up  Liberty  street    hill 


by  the  Mt.  Auburn  Electric  Railway  company  of  this  city. 
General  Manager  H  M.  Littell  says  that  if  the  right  of 
way  can  be  secured  within  the  next  thirty  days,  the  road 
will  be  in  operation  before  winter.  His  company  has  the 
money  ready  for  the  enterprise,  which  it  prefers  to  building 
another  inclined  plane,  as  had  been  contemplated.  The 
edison  single  tr  lley  system  will  be  used. 

The  F.  B.  Morgan  Electric  company,  organized  some 
weeks  ago,  has  a  plant  in  operation  at  64  Produce  street, 
and  reports  flattering  prospects  for  the  future.  It  has  been 
in  operation  but  one  week,  and  is  furnishing  75-horse 
power  on  motor  circuit,  and  about  300  i6-candle  power  in- 
candescent lights. 

Campbell  Scott,  agent  for  the  Edison  General  Electric 
company,  reports  having  secured  the  contract  for  wiring 
700  lights  in  the  Middletown  Opera  House  at  Middletown, 
O.,  and  for  wiring  boo  lights  in  the  Young  Men's  Christ- 
ian Association  building,  Cincinnati,  and  $30,000  worth 
of  handsome  fixtures  have  been  sold  to  the  St.  Nicholas 
Hotel  in  this  city.  Altogether,  it  has  been  a  very  good 
month  for  the  company. 

Post  &  Co.,  who  have  only  recently  taken  hold  of  the 
electrical  supply  and  construction  business,  have  secured 
the  contract  for  wiring  the  new  addition  to  the  St.  Nicho- 
las Plotet,  this  city.  O.  H.  Hubbard,  formeriy  with  the 
central  district  of  the  Thomson- Houston  company,  has 
charge  of  this  branch  of  the  business. 

W.  H.  Reyr.oldsof  Washington,  D.  C  ,  has  about  per- 
fected a  converter  for  use  on  direct  high  tension  circuits. 
It  is  so  constructed  that  only  the  amount  of  current  actu- 
ally used  in  the  lamps  burning  is  taken  from  the  circuit. 

The  I\It.  Adams  &  Eden  Park  Railway  company  has 
about  completed  the  change  from  horse  cars  to  the  electric 
system.  The  cars  and  apparatus  are  all  on  the  ground, 
and  in  position,  and  will  probably  be  running  by  July  1. 
The  company  uses  the  Thomson-Houston  double  trolle 
system. 

The  Edison  Electric  company  of  this  city  has  closed  a 
contract  with  the  management  of  the  Street  Railway  com- 
pany of  Hamilton,  0.,  to  equip  its  cars,  electrical  appara- 
tus, etc.  Five  miles  of  line  are  to  be  operated  and  the 
work  must  be  completed  before  July  i.  G, 


Indianapolis,  Ind. 

iNDiANAi'OLis,  June  20.— Officials  of  the  Broad  Ripple 
Electric  line  report  that  nothing  has  been  heard  from  the 
Edison  company  during  the  past  week.  All  work  is  at  a 
stand  still  on  that  line,  and  the  time  for  its  completion  is 
short,  as  the  franchise'willsoon  expire.  The  route  for  the 
New  North  Indianapois  Electric  line  has  been  selected 
aud  work  begun ;  it  will  be  a  branch  of  the  Illinois  street 
line. 

The  Citizen's  Street  Railway  company  has  borrowed 
$500,000  to  build  and  equip  the  additional  electric  lines 
now  laid  out.  A  mortgage  on  its  property  wa^  filed  to-day 
to  secure  the  loan 

Charles  Reitz,  an  Indianapolis  electrician,  has  been  at 
work  for  some  time  past  on  an  electric  buggy,  which  is 
about  completed.  In  it  he  has  a  small  motor  and  thirty 
cells  of  storage  battery,  with  which  he  expects  to  run  the 
buggy  for  eight  to  ten  hours  without  recharging.  The  outfit 
complete  will  weigh  between  400  and  500  pounds,  and  uill 
soon  be  ready  for  a  practical  test  on  the  street. 

A  special  meeting  of  the  ciiy  council  was  called  for  to- 
night and  it  was  the  intention  to  introduce  an  amendment 
to  the  ordinance  which  calls  for  putting  electric  light  wires 
underground  inside  the  original  plat  of  the  city,  changing 
it  so  as  to  allow  the  putting  in  of  a  plant  for  the  city  and 
stringing  wires  on  poles,  as  it  has  been  figured  there  would 
be  a  saving  of  nearly  $100,000  in  cost  of  putting  in  such 
plant.  As  there  was  not  a  quorum  present,  lothing  was 
heard  of  the  amendment 

To-morrow  thcBoard  of  Public  Works  will  open  bids  for 
lighting  the  city,  if  any  are  received.  None  have  been 
received  by  the  board  up  to  present  time.  M. 


Sioux  City,  la. 

Sioux  Criv.  June  20. — Court  street  is  the  now  proud 
possessor  of  an  electric  street  light. 

It  is  generally  understood  th  t  the  Booge  and  Taylor 
and  Peavey  Street  railway    interests  have  consolidated. 

The  telephone  company  had  several  instruments  burned 
out  by  one  of  its  wires  coming  in  contact  with  an  arc 
light. 

The  preparations  for  the  fifth  annual  festival  of  the 
Sioux  City  corn  palace  are  already  under  way.  The  festi- 
val will  be  opened  October  1st,  and  will  continue  until  the 
17th.  Electric  lighting  will,  of  course,  be  utilized,  and 
there  will  be  an  immense  plant  installed.  The  lighting 
effects  secured  last  year  at  the  corn  palace  were  the  most 
wonderful  features  of  the  exhibition.  W.  II.  T. 
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San  Francisco,  Gal. 

San  Francisco,  Cal.,  June  18. — Colonel  R.  C.  Clowry, 
vice-president  of  the  Western  Union  Telegraph  company, 
with  a  party  of  other  telegraph  officials,  has  been  in  San 
Francisco  during  the  past  week  on  an  annual  tour  of  in- 
spection. The  party  came  by  way  of  Southern  California 
in  order  to  follow  the  extension  of  the  coast  line  of  the 
Southern  Pacific  from  Santa  Barbara  to  San  Francisco. 
This  new  line,  which  is  about  finished, will  afford  additional 
facilities  for  business  to  Los  Angeles,  and  to  the  East  by 
the  southern  route.  In  speaking  of  the  progress  made  in 
the  art  of  telegraphy  during  recent  years,  Colonel  Clowry 
said:  "There  is  a  difference  now  between  the  speed  with 
which  messages  are  transmitted  and  that  of  i3Si,  when  I 
first  came  out  here.  Then  we  had  to  have  all  matter  re- 
peated at  Ogden,  Cheyenne,  Omaha  and  Chicago,  while 
now  we  work  direct  from  San  Francisco  to  Chicago,  and 
sometimes  when  conditions  are  favorable,  with  New  York, 
thus  reducing  the  actual  time  consumed  from  an  hour  to 
half  a  dozen  seconds  "  "When  I  first  came  out  herein 
1863,"  remarked  Superintendent  Jaynes,  who  was  present, 
"a  merchant  sent  a  message  to  New  York  one  morning, 
and  received  a  reply  the  next  afternoon,  and  so  highly  was 
the  feat  thought  of  tbat  the  papers  wrote  commendatory 
articles  on  the  great  progress  California  was  making.  Now 
we  can  handle  the  same  business  in  an  hour." 

It  is  evidently  the  intention  of  the  San  Francisco  and 
San  Mateo  Electric  Railway  company  to  make  its  line 
run  as  far  south  as  possible  with  the  ultimate  purpose,  it 
seems,  of  making  San  Jose  the  terminus  of  the  road.  The 
last  step  taken  in  this  direction  was  the  securing  of  a  fran- 
chise from  the  board  of  supervisors  for  an  extension  of  the 
line  from  Baden  through  San  Mateo  to  Redwood  City. 
This  adds  about  ten  miles  more  to  the  road,  making  the 
total  length  nearly  2^  miles.  It  is  stipulated  in  the  fran- 
chise that  $50,000  worth  of  work  shall  be  done  the  first 
year,  that  the  fare  from  Redwood  City  to  San  Francisco 
shall  be  20  cents,  and  that  the  cars  are  to  be  run  every  half 
hour.  Considerable  opposition  to  the  franchise  was  de- 
veloped, and  a  protest  signed  by  63  property  owners  of 
San  Mateo  was  presented,  but  without  avail.  Contrary  to 
reports  previously  circulated,  the  company  has  not  as  yet 
definitely  determined  upon  the  system  to  be  used,  other 
than  that  it  is  to  be  of  overhead  construction.  The  com- 
pany is  now  building  its  track,  and  erecting  poles  and  over 
head  wiring  with  all  possible  speed  in  order  to  get  the  work 
done  in  the  city  limits  before  adverse  action  can  be  taken 
by  the  supervisors.  The  road  is  now  completed  from  the 
ferries  to  the  Mission  outskirts  of  the  city. 

The  contract  for  lighting  the  city  of  Oakland  for  the  en- 
suing year  has  been  let  to  the  Oakland  Gas  Light  iS:  Heat 
company.  For  arc  lamps  for  street  illumination,  to  burn 
each  and  every  night  until  i  A  M,,  the  price  realized  was 
4(;  cents,  and  for  incandescent  lamps  for  public  buildings 
situated  on  the  line  of  the  company's  wires  the  rate  is  to  be 
$1.50  per  month  for  each  lamp  of  16  candle  power, to  burn 
each  and  every  night  until  midnight-  A  subsidy  of 
$75,000  has  been  raised  (or  the  proposed  electric  road  to  be 
built  between  Haywards  and  Oakland. 

The  well  known  Black  Diamond  coal  mine  ne^r  Seattle, 
Wash.,  has  been  equipped  with  an  electric  power  plant  by 
the  Electrical  Engineering  company  of  San  Francisco. 
The  plant  consists  of  a  120  horse  power  constant  current 
generator  and  an  80  horse  power  motor  of  the  same  type 
which  is  used  to  operate  a  coal  hoisting  machine.  This  is 
■  placed  at  the  top  of  the  slope  450  feet  in  length,  and  the 
distance  of  the  hoist  from  (he  mine  is  3  100  feet.  On  a 
test  12,000  pounds  of  coal  were  hoisted  at  one  trip  up  the 
slope  in  one  and  one  half  minutes.  The  machines  are  both 
of  ihe  Keith  type,  and  the  generator,  which  is  the  largest 
ever  manufactured  on  the  Vacific  coast,  weighs  11,000 
pounds. 

The  Oakland.  San  Leandro  \'  Haywards  Electric 
Railway  company,  which  has  been  incorporated  with  a 
capital  stock  of  $500,000,  has  been  refused  a  franchise  by 
the  Oakland  City  Council,  and  concluded  to  make  its  ter- 
minus at  the  fool  of  Park  street,  Alameda.  Continuing 
out  I'ark  street,  the  proposed  road  will  pass  through  Eruit- 
vale,  a  suburb  of  Oakland,  thence  along  the  San  Leandro 
road,  through  the  town  of  San  Leandro  and  on  to  Hay- 
wards.    The  road  will  be  over  sixteen  miles  in  length. 

The  statement  recently  published  to  the  effect  that  the 
Union  Electric  Power  company  of  Portland,  Ore.,  had 
purchased  five  No.  16  Edison  generators  is  correct  in  that 
the  dynamos  were  No.  60  of  175  kilowatts  each.  This  is 
the  largest  power  plant  on  the  Pacific  coast.  The  power 
generated  is  to  be  used  for  the  operation  of  the  Transcon- 
tinental Street  Railway  company  and  the  Multnomah 
Street  Railway  company,  and  is  to  be  delivered  to  a  point 
three  miles  from  the  generating  station.  The  current  will 
be  carried  this  distance  over  the  three  wire  system,  one 
side  of  the  sjstcm  being  used  for  supplying  current  for  the 


street  railroads,  and  the  other  side  is  designed  to  operate 
power  circuits  throughout  the  city. 

Large  forces  of  men  are  at  work  on  Market  street 
digging  trenches  and  laying  the  terra  cotta  conduits  for  the 
new  subways  of  the  Pacific  Telephone  &  Telegraph  com- 
pany. The  conduits  used  are  identical  with  those  adopted 
in  Chicago,  and  already  they  have  been  laid  along  Mont- 
gomery, Sansome  and  Battery  streets,  and  most  of  the 
cross  streets  from  Battery  to  Kearney,  and  from  California 
to  Market  streets.  The  cables  are  being  drawn  in,  and 
the  subscribers  within  the  subway  districts  will  soon  be 
working  through  underground  circuits.  In  the  meantime 
the  old  Mercantile  Library  building  on  Bush  street,  which 
was  purchased  by  the  Telephone  company  some  months 
since,  is  undergoing  extensive  alterations.  Two  new 
stories  are  being  added,  making  six  in  all,  and  the  interior 
is  being  rearranged  to  suit  the  convenience  of  the  com- 
pany. About  three  thousand  subscribers  are  handled  over 
the  switch-board  now  in  use,  and  although  it  was  erected 
only  three  years  ago,  and  cost  considerably  over  $50,000, 
yet  it  is  now  considered  antiquated,  and  is  soon  to  be  re- 
placed by  a  much  larger  board  of  the  most  approved 
type. 

Hotel  Pleasanton,  which  is  the  largest  private  hotel  in 
San  Francisco,  is  to  be  equipped  throughout  with  an  in- 
candescent installation  of  over  1,000  lights.  A  few  weeks 
ago  the  Pacific  Electrical  Storage  company  finished  the  in- 
stallation of  about  400  lights  in  the  parlors,  dining  hall, 
etc.,  and  so  satisfactory  were  the  results  that  the  entire 
building  will  be  lighted  by  the  storage  system,  a  contract 
for  the  work  having  been  signed  last  week. 

A  test  of  the  Thomson  watt  meter  was  made  recently 
in  order  to  satisfy  a  customer,  who  complained  of  exorbi- 
tant bills.  It  was  decided  to  check  the  light  consumption 
for  forty-eight  consecutive  hours,  and  to  do  this  two  men 
wej"e  employed.  Their  instructions  were  to  make  note  of 
the  exact  time  to  the  second  of  every  lamp  which  was 
burned  or  extinguished,  and  at  the  end  of  the  forty-eight 
hours  their  report  was  found  to  tally  with  the  watt  meter 
so  nearly  as  to  be  regarded  as  correct.  In  fact,  the  watt 
meter  showed  a  difference  of  30  cents  in  favor  of  the  con- 
sumer, the  total  bill  being  considerably  in  excess  of 
I30. 

An  Edison  Electric  drill  placed  in  an  Idaho  mine  bored 
a  two  inch  hole  through  twenty  feet  of  solid  granite  in  four 
hours.  The  working  of  the  drill  excites  a  great  deal  of 
curiosity,  as  well  as  favorable  comment  among  miners  all 
over  the  coast. 

From  San  Diego  comes  the  report  of  a  fishing  expedition 
of  alleged  novelty,  which  left  on  June  4th,  for  a  three  or  four 
months'  tour.  A  small  electric  lighting  plant  had  been 
placed  on  the  sloop.  Fishing  is  to  be  done  by  the  aid  of 
submarine  incandescent  lights  and  a  net.  Experiments 
that  had  been  made  in  the  Bay  of  San  Diego  proved  that 
everything  alive  under  the  water  was  attracted  by  the  glare 
of  the  light,  and  thousands  of  fish  of  every  description 
were  taken  in  a  short  time  with  very  little  trouble.  The 
crew  consisted  of  four  men,  and  their  first  work  will  be 
done  off  the  fishing  banks  near  San  Clemente  Island. 

Articles  of  incorporation  of  the  Pasadena  and  Mt. Wilson 
Railway  company  have  been  filed.  This  is  to  be  an  elec 
trie  railway  twelve  miles  in  length,  and  will  reach  the  sum- 
mit of  Mt.  Wilson  in  the  Sierra  Nevada?.  On  the  summit 
of  the  mountain  a  hotel  and  observatory  are  to  be  erected. 
It  will  be  attempted  to  have  the  road  running  before  the 
summer  season  is  over. 

Wardner,  Idaho,  is  to  have  an  electric  light  plant  as  an 
Edison  Illuminating  company  has  been  organized  there,  its 
directors  being  Chas.  Swaany,  P.  C.  Conroy,  Alexander 
Monk,  Alfred  Page  and  Wm.  T.  McCaskey. 

The  trustees  of  the  town  of  Berkeley,  Cal.,  are  consid- 
ering the  application  of  Carey  T.  Morgan  and  others  for  a 
franchise  for  a  waterworks  and  electric  light  plant.       S. 


Pittsburg,  Pa. 

PiTTSiJURC,  Pa,,  June  20. — Now  it  is  the  Birmingham 
Traction  road  which  has  started  the  operation  of  its  electric 
street  railway  system.  It  is  one  of  the  oldest  street  car 
companies  in  this  part  of  the  country.  It  conncc's  the 
city  of  Pittsburg  proper  with  what  was  foimerly  known  as 
the  borough  of  Birmingham,  aportion  of  the  city  situated 
on  the  southern  bank  of  the  Monongahela  river.  The 
lines  of  this  company  cross  that  river  by  the  Smiihficld 
street  bridge,  which  forms  the  most  direct  communication 
between  the  city  and  the  south  side.  The  Birmingham 
Traction  owns  the  only  franchise  over  this  bridge,  and  thus 
monopolizes  the  only  means  of  street  car  travel  to  that  part 
of  the  city. 

The  company  decided  upon  the  transformation  of  the 
motive  power  of  its  lines  more  than  a  year  ago,  but  a  num- 
ber of  obstacles  were  raised,  which  greatly  retarded  the 
work  of  completing  the  inslallation  of  the   system.     The 


company  was  compelled  to  erect  an  addition  to  the  Smith- 
field  street  bridge  in  order  to  be  able  to  traverse  that 
structure  with  the  electric  cars.  This  alone  took  over  six 
months.  The  company  also  built  a  very  handsome  power 
house  as  well  as  new  car  stables. 

It  appears,  however,  that  all  the  difficulties  are  overcome 
and  the  trial  trip  of  the  cars,  which  was  made  last  night, 
was  very  successful. 

The  power  house  is  equipped  with  two  500  horse  power 
engines  and  four  dynamos  of  200  horse  power  each.  The 
switch-board  is  particularly  handsome,  it  being  made  of 
polished  slate.  The  company  will  operate  thirty  cars, 
which  were  furnished  by  the  Gilbert  Manufacturing  com- 
pany of  Troy,  N.  Y.  The  electrical  equipment  of  the 
cars  is  of  the  Edison  and  Short  type. 

W.  C.  Cheney,  the  superintendent  of  the  Willamette 
Falls  Electric  company  of  Portland,  Ore.,  has  been  in  this 
city  for  over  a  week.  Mr.  Cheney  has  come  on  East  in 
the  interest  of  his  company.  He  was  one  of  the  first 
electrical  engineers  out  West  who  realized  the  great  ad- 
vantages which  might  be  derived  from  the  utilization  of 
water  power,  and  it  has  been  mainly  due  to  his  untiring 
efforts  in  this  field  that  the  company  was  started  in  Port- 
land for  the  purpose  of  making  use  of  the  immense  power 
of  the  Willamette  Falls. 

E.  H.  H. 

Portland,  Ore, 

Portland,  Ore.,  June  iS.— The  city  of  East  Portland 
has  closed  with  the  Edison  General  Electric  company  for 
a  100  2,000  candle  power  arc  light  plant  to  be  installed  at 
once.  The  steam  contract  was  let  to  Staver  iS;  Walker, 
and  is  to  consist  of  two  Reynolds  Corliss  engines. 

The  Union  Power  company  is  very  busy  erecting  the 
new  building.  '  Owing  to  the  locality  it  was  necessary  to 
do  considerable  piling  for  foundations. 

The  Edison  General  Electric  company  reports  a  brisk 
business  in  Idaho.  Work  on  Boise  City  Electric  road  has 
begun  in  earnest,  and  will  be  completed  at  an  early  date. 

The  Northwest  Thomson-Houston  company  has  recently 
moved  into  new  and  commodious  quarters  located  on  the 
corner  of  Front  and  Vine  streets.  Three  floors  and  base- 
ment furnish  room  for  their  increasing  business. 

The  North  Pacific  Industrial  association  has  contracted 
with  the  Northwest  Thomson  Houston  Electric  company 
for  100  2,000  candle  power  lights  to  illuminate  the  build- 
ing during  the  coming  exposition. 

The  Willamette  Falls  Electric  company  is  installing  a 
100  light  arc  dynamo  of  the  Excelsior  type.  N.  W. 


Nashville,  Tenn. 

Nashville,  June  20. — The  Nashville  Electric  Railway 
and  Power  company  has  its  line  now  in  full  operation, 
and  its  cars,  starting  frjm  the  corner  of  Cherry  and  Cedar 
streets,  run  to  the  extreme  northern  limits  of  the  city. 
The  company  has  opened  a  fine  waiting  room  on  Cedar 
street  and  provided  an  attendant  to  take  caie  of  parcels, 
umbrellas,  etc.  The  Citizens"  Rapid  Transit  company's 
cars  run  westward  beyond  the  city  limits  to  Cherokee 
Park,  in  the  village  of  West  Nashville,  while  the  cars  of 
the  various  lines  of  the  United  Electric  company  passing  this 
corner  run  north,  west  and  south  to  all  points  of  this  city 
on  the  west  side  of  the  river.  For  ten  nights  recently, 
during  a  spectacular  exhibition,  the  companies  were 
able  to  concentrate  enough  cars  on  one  line,  all  taking 
current  from  the  same  wire,  to  move  a  crowd  averaging 
from  three  to  five  thousand,  within  thirty  minutes  after 
the  close  of  the  performances,  and  not  a  single  accident 
occurred. 

The  Maplewood  extension  of  the  Fatherland  street  line 
has  been  completed  and  put  in  operation.  Work  on  the 
Belmont  and  Grand  avenues  and  Hillboro  turnpike  exten- 
sion has  been  begun  and  is  to  be  completed  in  ninety  days. 
This  extension  is  a  part  of  the  United  electric  system.  The 
Citizens'  Rapid  Transit  has  secured  franchises  for  consider 
able  extensions. 

The  project  for  converting  the  West  Nashville  steam 
dummy  line  into  an  electric  road  has  been  abandoned  and 
that  company  is  now  asking  for  the  privilege  of  transport- 
ing freight  with  a  view  to  selling  out  its  line  to  the  Ilfinois 
Central  or  the  Midland  railroad. 

Last  week  the  Thomson- Houston  company  and  the 
Nashville  Light  and  Power  company  closed  a  deal  by 
which  the  former  purchased  $60,000  worth  of  stocks  and 
$50,000  of  bonds  in  the  Capitol  Electric  Light  company. 
This  purchase  practically  gives  the  Thomson-Houston 
company  control  of  the  electric  lighting  system  of  this 
city.  The  franchise  was  originally  held  by  the  Light  and 
Power  company,  which  sold  out  to  the  Capitol  Electric 
company,  and  the  present  transfer  puts  an  end  to  many 
complications.  The  gas  company,  city  council,  Board  of 
Public  Works,  the  newspapers  and  the  public  are  all  at 
loggerheads  about  renewing  the  gas  contract,  which  expires 
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in  October;  and  the  present  appears  to  offer  a  fine  opportun- 
ity for  the  extension  of  the  electric  light  system. 

The  suit  of  the  Edge  field  Bank  of  South  Carolina 
against  the  Nashville  Electric  Light  and  Power  company 
in  the  United  States  Circuit  court,  which  promised  to  be 
a  serious  one,  and  of  which  mention  has  been  made  in  the 
Western  Electrician,  has  been  dismissed,  a  compro- 
mise having  been  effected. 

There  is  an  alleged  shortage  of  about  $11, coo  in  the  ac- 
counts of  the  treasurer  of  the  Cumberland  Telephone  com- 
pany, and  a  committee  has  been  investigating  the  matter 
for  several  days.  The  treasurer  was  a  woman  of  most 
estimable  character  and  high  standing,  who,  since  the  accu- 
sation was  made,  has  been  utterly  prostrated,  part  of  the 
time  unconscious.  It  is  generally  believed  that  the  short 
age,  if  there  is  any,  was  due  to  mistakes  in  bookkeeping, 
caused  by  overwork 

The  managers  of  the  Western  Union,  Postal  Telegraph 
and  Electric  Time  companies  were  all  arrested  a  few  days 
"ago  for  doing  business  without  a  license,  their  respective 
companies  not  having  accepted  the  right  of  way  and  con- 
ditions granted  by  the  city  within  the  prescribed  time. 
They  all  gave  bonds  and  were  allowed  ten  days  in  which  to 
settle.  B. 


Denver,  Colo. 

Denver,  Colo ,  June  20. — The  Arapahoe  Electric  com- 
pany is  in  the  field  for  municipal  lighting.  Articles  of  in- 
corporation have  been  filed  with  the  secretary  of  state 
creating  the  company  with  a  capital  stock  of  f  500.000. 
The  incorporators  are  E.  W.  Lowry,  W.  F.  Henderson 
and  J.  F.  Regan  of  Denver;  E  J.  Riley  of  Omaha;  C.  L. 
Penfield  and  J.  D.  McDonald  of  Fremont,  Neb.,  the  four 
last  named  being  practical  electricians.  The  intention  is 
to  make  a  bid  for  city  lighting,  and  as  soon  as  a  franchise 
is  secured  operations  will  be  pushed  rapidly.  Mr.  Lowry 
says  there  is  plenty  of  money  behind  the  enterprise. 

The  Denver  Tramway  directors  have  decided  to  extend 
the  University  park  line  a  mile  and  a  half  beyond  the 
present  terminus. 

A  big  transit  deal  said  to  have  been  consummated  is  the 
purchase  by  the  Denver  Tramway  company  of  the  subur- 
ban road  and  right  of  way,  which  will  be  an  important  ad- 
dition to  the  Tramway's  system  of  cable  and  electric  lines. 
It  is  believed  the  consideration  will  not  be  short  of 
$100,000. 

A  company  of  New  York  capitalists  has  entered  into  an 
agreement  with  Dr.  John  Law  and  Col.  R.  E.  Goodell  of 
Leadville,  to  put  in  an  electric  railroad  from  that  city  to 
Evergreen  Lakes,  the  distance  being  about  seven  miles. 
The  power  for  generating  the  electricity  will  be  water,  to 
be  conveyed  through  about  eight  miles  of  flumes  and 
ditches.  The  plant  will  be  erected  at  Malta,  and  wilt  be 
the  largest  in  the  state.  The  contract  for  construction  of 
the  road  has  been  let  to  W.  N.  Marvin  of  New  York.  The 
work,  which  it  is  estimated  will  cost  f  450,000,  will  begin 
at  once. 

A  new  electric  fire  alarm  system  is  being  put  in  at  Aspen 
under  the  direction  of  P.  M.  Johnson. 

E.  C.  D. 

Detroit,  Mich. 

Detroit.  Mich.,  June  22. — The  consolidation  of  the 
Brush  and  Thomson-Houston  interests  in  this  city  has 
been  effected.  The  present  organization  of  the  Brush 
company  will  continue,  and  business  will  be  done  at  the  old 
stand;  but  it  will  virtually  be  part  of  the  Thomson- Hous- 
ton combination.  The  Brush  company  will  be  guaran- 
teed a  certain  percentage  of  the  earnings.  The  Detroit 
Electric  Light  iS:  I'ower  company  is  a  member  of  the  com 
bination,  as  the  Thomson-Houston  people  own  a  majority 
of  its  stock.  This  company  at  present  has  the  contract  for 
lighting  the  city,  and  the  new  agreement  frees  it  from  the 
litigation  begun  by  the  Brush  company  over  the  tower  pat- 
ents in  use. 

Secretary  H.  L.  Wilton  of  the  Brush  company  denies 
that  the  combination  will  raise  prices  for  electric  lighting 
in  Detroit.  On  the  contrary,  he  says,  the  Brush  company 
will  spend  $100,000  at  once  for  new  engines,  displacing 
the  engines  which  they  put  in  ten  years  ago,  and  enabling 
the  company  to  give  better  service.  Yet,  he  says,  the  ex- 
cessive competition  in  this  city  had  reduced  prices  lower 
than  in  any  other  place,  and  that  If  it  had  continued,  one 
or  the  other  company  would  have  been  crowded  out,  and 
a  half  million  or  more  cash  invested  would  have  been 
lost. 

Application  has  been  made  to  the  common  council  of 
Hastings  to  build  a  $t3  000  electric  light  plant,  and  light 
the  city. 

The  strike  of  the  car  drivers  in  this  city  has  been 
watched  with  interest  throughout  the  country.  During  the 
last  two  weeks  the  men  have  held  out   and   prevented  the 


company  from  running  the  cars.  It  was  finally  agreed  to 
arbitrate,  and  when  the  men  submitted  their  statement 
most  of  the  demands  were  immediately  granted  without 
arbitration. 

The  total  length  of  street  car  lines  in  and  near  this  city  is 
at  present  78  miles,  not  counting  side  or  double  tracks. 
Of  these  the  City  railway  has  56  miles;  the  Grand  River, 
12;  and  the  Fort  Wayne  and  Elmwood,  10;  employing  al- 
together about  750  men  and  2,350  horses.  The  two  elec- 
tric trolley  systems  on  the  north  and  east  sides,  almost  ex- 
clusively suburban,  have  10^2  miles  of  track. 

Taylor,  Woolfender  &  Co.  of  this  city  have  lately 
equipped  their  store  with  the  Martin  cash  system,  the  only 
one  in  operation  west  of  Buffalo.  It  is  run  by  a  two  horse 
power  electric  motor,  operating  an  endless  cable  at  the  rate 
of  twenty  feet  per  second,  and  carrying  cash  boxes  from 
every  floor  to  the  cashier's  desk.  A  box  makes  the  round 
trip  of  the  store  in  forty-seven  seconds.  G. 


PERSONAL. 


Morris  Mead,  superintendent  of  the  Bureau  of  Electricity 
of  Pittsburg,  Pa.,  has  been  elected  president  of  the  newly 
formed  electric  club  of  that  city. 

Capt.  Willard  L.  Candee  of  the  International  Okonite 
company  (limited),  New  York,  starts  for  Europe  July  ist, 
on  the  White  Star  steamer  Teutonic. 

Prof.  F.  B.  Crocker  of  Columbia  College,  New  York, 
was  in  Chicago  last  week.  Prof.  Crocker  was  enthusiastic 
in  his  view  of  the  ouUook  for  the  electrical  engineering  de- 
partment of  Columbia.  His  first  class  was  graduated  at 
the  commencement  exercises  two  weeks  ago. 


NEW  INCORPORATIONS. 

Stoughton  Electric  Light  &  Power  company,  Stoughton, 
Wis.;  capital  stock,  $10,000;  electric  lighting. 

Edison  Illuminating  company,  Wardner,  Idaho;  capital 
stock,  $30,000;  operating  electric  plants. 

Charleston  Thomson-Houston  Electric  company, 
Charleston,  111.;  capital  stock,  $40,000;  to  furnish  electric 
light  and  power. 

Moravia  Electric  Light,  Heat&  Powerjcompany,  Moravia, 
N.  Y.;  capital  stock,  $20,000;  manufacturing  and  producing 
electricity  for  light,  heat  and  power. 

Salina  Light  &  Power  company,  Salina,  Kan.;  capital 
stock,  $100,000;  to  furnish  electric  light  and  gas  for  light- 
ing, heating  and  manufacturing  purposes,  etc. 

Bellevue  Light  &  Power  company  Bellevue,  O.;  capital 
stock,  $20,000;  to  purchase  and  furnish  electric  and  gas 
light;  to  sell  coke;  to  erect  electric  light  plants,  etc. 

Fairview  Land  &;  Improvement  company,  Norfolk,  Va. ; 
capital  stock,  $50,000;  real  estateand  improvements, build- 
ing and  manufactures, water,  gas  and  electric  works. 

Lincoln  Water,  Light  &  Power  company,  Lincoln, 
III  ;  capital  stock,  $250,000;  to  maintain  waterworks,  elec- 
tric lighting  and  build  and  maintain  an  electric  street  rail- 
way. 

Peninsular  Electric  Light  company,  Detroit.  Mich  ; 
capital  stock,  $600  000;  to  supply  electric  light  and  purchase 
the  right  and  privileges  of  the  Brush  Electric  Light  com- 
pany. 

United  States  Electric  company,  Chicago,  111.;  capital, 
stock  $10,000,000;  to  manufacture,  vend,  lease  and  deal  in 
electrical  inventions,  machines,  instruments  and  appli- 
ances. 

Sayre  Electric  Light,  Heat  &  Power  company,  Sayre, 
Bradford  county,  Pa.;  capital  stock,  $5,000;  supplying 
light,  heat  and  power  by  means  of  electricity  to  the  public 
at  the  borough  of  Sayre. 

Carbondale  Electric  company,  Carbondale,  III.;  capital 
stock,  $5,000;  to  erect  and  operate  an  electric  plant  and 
furnish  electricity  for  light,  heat*and  power,  and  furnish 
steam  for  heat  and  power. 

Cotton  Shoals  Electric  Light  &  Power  company,  Gran- 
itesville,  S.  C. ;  capital  stock,  $10,000;  to  construct,  own 
and  operate  electric  power  plants,  to  provide,  sell,  rent,  or 
lease  electric  light,  power,  etc 

Cedar  Rapids  &  Marion  City  Railway  company.  Cedar 
Rapids,  la.;  capital  stock,  $400,000;  building,  operating, 
leasing  electric  railways  on  streets  and  highways,  especial- 
ly in  Marion  and  Cedar  Rapids,  la. 

Santa  Ana  Gas  &  Electric  company,  Santa  Ana,  Cal.; 
capital  stock,  $100,000;  to  manufacture  illuminating  aud 
heating  gas,  including  electricity  in  any  form,  and  to  build 
and  operate  gas  motors  and  electric  motors. 

(^uincy  Electric  I'Veight  Railway  company,  Quincy, 
Mass. ;  capital  stock,  $300,000;  locating,  constructing  and 
operating  a  railway  with  electric  motive  power  for  the 
transportation  of  freight  in  the  city  of  <^>uincy  and 
vicinity. 

Minneapolis  Electric  Light  i\:  Power  company,  Minne- 
apolis,Minn.;  capital  stock,  $750,000;  generation,  storage, 
transmission,  application  and  use  of  electricity  for  lighting, 
heating,  motive  and  other  purposes,  manufacturing,  buy 
ing,  selling  and  otherwise  disposing  of    and   dealing  in  all 


kinds  of  materials,  conductors,  conduits,  machines  and 
mechanical  contrivances  used  in  the  generation  of  elec 
tricily. 

Universal  Electric  Railway  Construction  company. 
Camden,  N.  J.;  capital,  stock  $500,000;  to  manufacture, 
use  and  sell  mechanical  and  electrical  machines,  devices 
and  contrivances,  for  regulating  and  furnishing  light,  heat 
and  power. 

Portland,  Nehalem  &  Astoria  Railway  company,  Port- 
land, Ore.;  capital  stock,  $1, coo, 000;  construct,  equipand 
operate  railroads,  electric,  cable  and  telegraph  lines  from 
the  city  of  Portland,  Multnomah  county,  to  the  city  of  As- 
toria in  Clatsop  county.  Ore. 

Johnstone  Underground  Conduit  Construction  company. 
New  York,  N.  Y. ;  capital  stock,  $1,250,000;  purchasing, 
owning,  selling,  renting  or  operating  a  system  of  under- 
ground conduits  for  electrical  or  other  conduits  and  also 
constructing  such  conduits,  etc. 


ELECTRIC  LIGHTING. 

Halletsville,  Te.\.,  will  soon  have  electric  lights,  having 
purchased  a  complete  plant  of  the  Heisler  Electric  Light 
company  of  Philadelphia. 

Electric  light  plants  have  been  or  are  about  to  be  installed 
in  the  Spanish  towns  of  Jaen,  Aranjirez  and  Avila.  None 
of  these  places  had  been  lighted  by  gas. 

So  great  has  been  the  demand  for  electric  lights  of  the 
company  recently  organized  in  Copenhagen,  Denmark,  that 
the  original  plans  have  been  once  or  twice  enlarged. 

It  is  said  that  10,400  electric  lights  will  be  used  to  light 
the  new  public  buildings.  Broad  street  square,  Philadelphia. 
Over  30  miles  of  copper  wire  will  be  necessary  and  10  miles 
of  conduit  tubing  has  been  laid. 

In  a  paper  read  at  Zurich  Prof.  G.  Lunze,  one  of  the 
party  of  European  engineers  that  visited  the  United  States 
last  fall,  in  speaking  of  electric  street  lighting,  says  that 
Chicago  is  the  best  lighted  of  American  cities. 

During  the  ensuing  fiscal  year  the  electric  lighting  plant 
of  Chicago  will  be  increased  by  about  400  arc  lamps.  Of 
these  about  fifty  will  be  located  on  the  South  Side,  nearly 
all  the  remainder  being  placed  on  the  West  Side. 

The  corporation  of  Sheffield,  England,  recently  decided 
to  light  some  portions  of  the  town  by  electricity,  but  the 
work  has  been  delayed  by  the  board  of  trade,  which  insists 
on  underground  wires,  although  it  had  formerly  sanctioned 
overhead  work. 

On  account  of  the  excessive  gas  rates  in  Madrid  and  the 
high  price  of  imported  lamps,  it  is  said  that  there  is  an 
excellent  opening  for  an  establishment  to  manufacture  in- 
candescent lamps  in  the  Spanish  capital.  It  is  asserted 
that  an  output  of  2,000  lamps  a  day  could  find  a  profitable 
market. 

There  is  at  present  but  one  electric  light  company  in 
Denver,  Colo.,  and  there  is  talk  of  the  organization  of  a 
competing  company.  The  old  company  receives  $14  50 
per  month  from  the  city  for  each  arc  lamp  used  for  street 
lighting.  This  is  at  the  rale  of  $174  a  year  for  each  2,000- 
candle  power  arc  lamp.  For  incandescent  lanps  for  street 
lighting  in  the  residence  sections  of  the  city  $26  a  year 
is  charged  for  each  20  candle  power  lamp. 

A  unique  electric  light  plant  is  to  be  established  at  Yreka, 
Cal.  The  Pod  fit  Firtiiiau  oud  Public  Works  AV^iVi/ reports 
that  James  Quinn  has  commenced  making  preparations  to 
establish  his  electric  light  plant  to  supply  Yreka  with 
electric  lights,  by  placing  a  water  wheel  in  Shasta  river 
at  the  canyon  below  the  mouth  of  Yreka  creek,  where 
he  obtains  a  24  foot  fall  by  building  a  ditch  a  few 
hundred  yards  long.  A  small  ditch  at  his  water  location 
is  to  be  enlarged  so  that  it  will  be  12  feet  wide  and  3  feet 
deep,  and  will  carry  between  5,000  and  6,000  miners'  inches 
of  water,  capable  of  producing  from  60  to  100  horse  power. 
In  about  three  months  from  now  Yreka  will  be  lighted  by 
electricity. 

An  English  firm  has  established  a  factory  for  the  pro- 
duction of  incandescent  lamps  in  the  village  of  St.  Nicho- 
las, near  Dieppe,  France.  Albert  Hosier  of  London  is  the 
leading  spirit  in  the  enterprise,  and  it  is  said  that  the  works 
cover  about  an  acre  of  ground.  It  is  believed  that  this 
factory  is  the  first  of  its  kind  in  France  upon 
a  commercial  basis,  and  the  asEertion  is  made  that 
the  stock  of  lamps  is  the  largest  under  one  roof  in  the 
world.  Mr.  Hoster  has  introduced  a  staff  of  English- 
trained  working  electricians,  and  placed  them  under  a 
thoroughly  experienced  French  manager  as  foreman  in  the 
various  departments.  The  French  work  people  also  em 
ployed  are  working  in  perfect  harmony  with  them. 

English  papers  report  that,  by  the  aid  of  the  electric 
light  the  botanical  mission  dispatched  some  months  since  by 
the  authorities  of  Kew  to  the  West  Indies,  was  extricated 
from  an  embarrassing  dilemma.  The  members  of  the 
expedition  had  with  them  a  number  of  Wardiau  cases  con- 
taining vine  cutting,  and  (iambier  plants,  which  it  was 
deemed  very  desirable  10  introduce  into  the  islands;  but 
unfortunately,  cold  whether  set  in.  and  the  efforts  to  con- 
vey these  tender  plants,  which  had  so  often  ended  in  fail- 
ure, threatened  once  more  to  result  in  disappointment. 
The  dilficulty  was  that  if  kept  on  deck  they  would  be 
inevitably  destroyed  by  the  low  temperature,  while  if  taken 
below  the  absence  of  light,  which  is  so  necessary  to  the 
existence  of  the  delicate  Gambier  plants,  was  almost  cer- 
tain to  be  ccjually  fatal.  Under  these  circumstances  it 
occurred  to  Mr.  Morris  to  avail  himself  of  the  electric  light, 
of  which  there  was  an  abundance  aboard  the  Atrato.  The 
experiment  proved  successful. 
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ELECTRIC  RAILWAYS. 

It  is  expected  that  the  Asheville,  N.  C,  and  Sulphur 
Springs  electric  line  will  begin  operation  soon  after  July 
1st. 

The  electric  railway  system  of  Rochester,  N.  Y.,  is  to  be 
extended,  by  means  of  the  Park  avenue  line,  to  the  suburb 
of  Brighton. 

The  Cicero  &  Proviso  Electric  Rail.way  companv,  Chi- 
cago, is  erecting  a  two  story  brick  and  stone  building  on 
Madison  street,  near  Fortieth,  to  be  used  for  car  shops 
and  waiting  rooms. 

The  new  electric  railway  running  from  Asheville  to 
Rutherfordton,  N.  C,  will  be  41  miles  long,  and  probably 
the  longest  in  the  country.  Uoth  passenger  and  freight 
cars  will  be  operated. 

An  overhead  trolley  line  two  and  one  half  miles  long  is 
to  be  constructed  in  the  suburbs  of  Leeds,  England,  by  the 
Thomson-Houston  company  It  is  claimed  that  this  will 
be  the  first  overhead  trolley  road  in  England. 

The  Texas  supreme  court  has  decided  that  a  motor  man 
on  an  electric  street  car  may  act  upon  the  presumption  that 
teams  not  upDU  or  approaching  the  track,  but  standing  on 
the  side  of  the  street,  are  hitched,  or,  if  not  hitched,  are 
not  liable  to  become  frightened  and  run  away. 

Baltimore  is  in  the  throes  of  an  overhead  trolley  contro- 
versy such  as  so  many  cities  have  gone  through.  The 
Baltimore  City  Passenger  Railway  company  wants  to  op- 
erate iis  Imes  by  electricity,  but  usual  number  of  "the- 
present-way-is-good-enough-for  us"  objectors  are  to  be 
found. 

About  July  ist  Paris  will  have  an  electric  railroad.  The 
route  will  be  from  the  Rue  Lafayette,  near  the  Opera,  to 
St.  Denis,  over  a  line  having  some  very  steep  gradients. 
The  roiling  stock  is  to  consist  of  twenty  cars,  which  are 
being  constructed  by  G;orge  Averly  of  Lyons,  after  an 
American  model.  They  will  cirry  fifty-four  passengers, 
and  attain  a  speed  of  ten  miles  an  hour. 

In  Augusta,  Ga.,  recently,  where  the  electric  cars  had 
been  operating  at  12  miles  an  hour,  the  council,  for  some 
reason,  passed  an  ordinance  restricting  the  rate  to  5  miles, 
retrogading  the  service  to  the  days  of  mule  power.  But 
the  people,  who  had  not  desired  any  such  restriction,  were 
so  outspoken  and  emphatic  in  their  indignation  that  the 
objectionable  order  was  speedily  annulled. 

A  dispatch  from  Ansonia,  Conn.,  says:  "John  Kelley, 
an  employe  of  the  Ansonia  &  Birmingham  Electric  Street 
Railway  company,  was  repairing  an  overhead  wire  in  the 
yard  of  the  company,  June  2d  He  had  both  hands  on 
the  wire,  and  his  head  came  in  contact  with  the  iron 
sheathing  of  the  car  shed.  Five  hundred  volts  went 
through  his  body.  He  stiffened  out  and  began  frothing  at 
the  mouth,  when  Foreman  Kennedy  pulled  him  away,  and 
he  was  lowered  to  the  ground.  In  five  minutes  he  sat  up 
and  asked  of  the  crowd  about  him  what  was  the  matter. 
Kelley's  ear  is  burned  a  little  where  it  touched  the  iron 
sheathing,  and  his  hands  have  black  marks  on  them.  Other- 
wise he  is  all  right." 

Gong  signals  designating  the  destination  of  electric  cars 
are  suggested  by  the  correspondent  of  a  Rochester,  N.  Y., 
paper.  This  innovator  claims  that  in  the  evening  it  is  very 
difficult  for  =ome  people  to  distinuguish  the  various  colored 
liijhts  which  indicate  the  different  lines;  and,  where  so 
many  lines  use  a  common  starting  point  down  town,  he  fre- 
quently finds  himself  on  the  wrong  car.  To  obviate  all 
this,  he  suggests  a  code  something  like  this:  On  one  line 
the  drivers  should  sound  their  gong  with  two   even    blows, 

thus: ;  and  another,  one  long  and   two   short   blows, 

;  ano:her,  two  short  and  one  long — ;  or, 

in  other  wcrds,  practically  adopt  so  much  of  the  Morse  tele- 
graphic alphabet  as  may  be  necessary  to  provide  each  line 
with  its  particular  gong  signal. 

Texas  cities  appear  to  be  pre-eminent  in  the  amount  of 
electrical  railway  miltage  they  possess  in  proportion  to 
their  size.  Recently  the  claim  of  Galveston,  that  it  had 
more  miles  of  electric  street  railway  in  proportion  toils 
population  than  any  olhtr  city  in  the  country  of  over 
20.000  inhabitants,  was  published.  Now  it  is  asserted 
that  San  Antonio  is  entitled  to  that  honor.  The  figures 
in  the  case  of  Galveston  are  forty  milts  and  35,000  inhabi 
tants,  or  a  mile  to  every  S75  of  the  population.  San 
Antonio,  it  is  claimed,  with  a  population  of  40  000,  has 
fifty  six  miles  of  electric  railways,  and  about  ten  more 
projected.  This  gives  a  mile  to  714  people.  Addinij  the 
ten  miles  in  prospect  the  proportion  is  lowered  to  606.  It 
would  be  interesting  to  hear  from  other  cities  in  this  re 
spect. 

The  Edison  C'-eneral  Electric  company  has  sued  M.  H. 
Sherman  and  T.  V.  McUonald  of  Los  Angeles,  Cal.,  for 
$37,000.  From  the  complaint  it  appears  that  in  February, 
iSijo,  the  Spraguc  company  agreed  to  eijuip  an  overhead 
electric  railway  system  for  the  Electric  Rapid  Transit  com- 
pany of  Los  Angeles,  for  f  55,000.  Materials  for  the  road 
were  furnished,  but  the  transit  company  refused  to  carry 
out  its  portion  of  the  agreement.  A  suit  for  damages  was 
brought,  but  was  subsequently  dismissed  at  the  instance  of 
Sherman,  who  offered  to  pay  $40,000  to  have  the  road  con- 
structed. A  contact  to  this  effect  was  drawn  up  and 
signed,  the  defendant  McDonald  giving  a  written  guar- 
anty that  Shcrm.in  would  carry  out  its  provisions  to  the 
letter.  The  latter  has  not  done  so,  however,  and  hence 
the  present  suit. 

Citing  the  case  of  the  interurban  electric  road  between 
St.  Paul  and  Minneapolis,  which  has  practically  supplant- 
ed the  steam  service,  the  A'aiiway  h'tvii-jo  remarks  that 
"electricity  is  demonstrating  its  ability,  when  properly 
managed,  of  cutting  into  the  business  of  existing  steam 
railroads."  After  cmuncrating  the  superior  .'idvantages 
of  the  electric  railway  in  the  case  in  question,  the  Rcvieio  I 
conclucics:  "Similar  conditions  of   travel   in  other  places    I 


will  doubtless  be  met  in  the  same  way,  and  before  railroad 
men  realize  it,  electric  railways  will  be  running,  the 
character  of  whose  traffic  will  bear  a  very  strong  resem- 
blance to  that  of  steam  railways.  In  this  growth  the  fact 
may  be  developed  that  a  comparisoa  between  steam  and 
electricity  will  not  always  lead  to  the  results  obtained  in  the 
exoeriraents  thus  far  made." 

Work  on  the  new  North  and  Guilford  avenue  electric 
line  in  Baltimore  has  begun.  The  order  for  the  poles  and 
wire  was  given  about  two  weeks  ag;o  This  part  of  the 
work  and  the  track-laying  were  awarded  to  David  E. 
iLvans  of  Baltimore.  The  rest  of  the  work  on  the  line 
and  the  supplying  of  cars  and  motors  will  be  done  by  the 
Baxter  Motor  company,  also  of  Baltimore.  The  delay  in 
pushing  this  work  i;  said  to  have  been  due  to  a  desire  on 
the  part  of  the  directors  of  the  North  avenue  company  to 
effect  some  agreement  with  President  Perio  of  the  Union 
line  for  a  joint  use  of  tracks  on  North  avenue.  All  nego- 
tiations to  this  end  have  so  far  failed,  and  the  projectors  of 
the  North  avenue  company  say  that  it  looks  as  if  thev  will 
be  forced  to  adopt  the  provision  in  their  ordinance  giving 
them  the  right  to  lay  inside  and  outside  rails, 

Arthui  Luetchford  of  Rochester,  N.  Y  ,  who  has  taken  a 
prominent  part  in  electric  railways  and  other  electrical  enter- 
prises of  late,  has  tendered  his  resignation  as  director,  secre- 
tary and  treasurer  and  member  of  the  executive  committee 
of  the  Rochester  Railway  company,  and  also  the  presidency 
of  the  Rochester  Electric  Railroad  company  his  director- 
ship in  the  Bell  Telephone  company  of  Buffalo,  the  Roch 
esier  and  Lake  Ontario  Railway  company,  the  Buffalo  rail- 
way, the  Rochester  Turnpike  company,  the  Grand  View 
Beach  Railway  company  and  other  corporations  with 
which  he  has  been  connected.  These  resignations  will 
take  effect  July  ist.  Mr.  Leutchford's  only  object  in 
taking  this  course  was  to  secure  relief  from  the  responsi- 
bilities of  the  positions.  His  interests  in  the  companies 
remain  the  same.  He  is  still  a  young  man  and  it  is  to  be 
hoped  that  he  will  fully  regain  his  health. 


ELECTRIC  MOTOR. 

It  is  reported  that  quite  an  active  demand  for  electrically 
propelled  boats  has  sprung  up  in  England,  a  number  of 
orders  for  this  sort  of  craft  having  recently  been  placed 
with  manufacturers. 

A  pleasure  boat  to  be  made  of  aluminum,  and  to  be  pro- 
pelled by  electricity  developed  from  a  storage  battery,  also 
made  of  aluminum  instead  of  lead,  is  being  designed  in 
Pittsburg,  Pa.,  according  to  a  dispatch  from  that  city.  D. 
J.  Cable  is  the  designer.  The  boat  will  have  a  screw  pro- 
pellor.  The  inventor  says  that  a  boat  designed  to  carry 
fo'ir  or  six  persons  will  not  weigh  more  than  from  sixty  to 
seventy  pounds. 

The  new  electrically  propelled  yacht,  the  Electron,  re- 
cently made  a  successful  trip  on  the  Hudson.  The  vessel 
is  a  screw  propeller,  75  feet  long,  with  an  iron  hull.  The 
power  plant  consists  of  376  accumulator  cells  and  a  15  horse 
power  motor.  The  switches  governing  the  current  are 
placed  in  the  pilot-house,  so  that  the  captain  or  pilot  has 
complete  control  of  the  vessel.  The  yacht  will  run  ten  or 
twelve  hours  on  one  charge  of  the  accumulators.  The 
trial  trip  was  thoroughly  satisfactory.  With  a  larger  pro- 
peller it  is  thought  that  a  speed  of  12  or  13  miles  an  hour 
can  be  made. 

The  proposal  to  utilize  the  river  Yarra,  at  Warrandyte, 
near  .Melbourne,  Australia,  for  driving  machinery  by  elec- 
tric power  has  at  last  taken  definite  form.  At  a  meeting 
of  the  executive  council  held  recently  a  water  license  was 
issued  to  Alcock  &  Co.,  electrical  engineers,  for  a  term  of 
fifteen  years.  The  company  is  to  have  the  right  to  divert 
not  more  than  four-fifths  of  the  \'arra  at  Warrandyte 
through  a  tunnel,  which  was  constructed  some  years  ago  by 
a  party  of  miners.  It  is  intended  to  utilize  the  water  in 
driving  turbine  wheels,  which  will  in  turn  supply  power  for 
electric  generators.  The  Aiistralaiian  Afanu/cutnrrr  says 
that  a  company  will  shortly  be  iloited  in  London  to  carry 
oat  the  work. 

It  is  said  that  no  fewer  than  twelve  towns  in  Switzer- 
land are  furnished  with  electric  light  and  power  plants 
operated  by  water  power  from  Alpine  torrents.  A  co-opera- 
tive company  has  lately  been  formed  at  the  village  of 
Kaidc.  on  the  Gothard  railway,  a  place  numbering  1,000 
inhabitants.  By  means  of  an  iron  pipe  a  small  supply  of 
water  is  obtained  from  the  neighbouring  Pinmogna  tor- 
rent, which  drives  a  small  high-pressure  turbine,  which  in 
turn  operates  a  dynamo  supplying  360  incandescent  'amps. 
The  whole  cost  less  than  $ro,ooo,  which  sum  is  divided 
into  shares  of  $75,  In  this  manner,  in  addition  to  the 
streets  and  railway  station,  the  peasants  and  working  men 
have  their  houses  supplied  very  cheaply  with  the  electric 
light.  


ELECTRIC  WELDING. 

The  only  change  made  in  the  directory  of  the  European 
Electric  VVelding  company  at  its  annual  meeting  held  in 
Portland,  Me.,  recently,  was  the  election  of  George  P. 
MessLTvy  of  the  banking  house  of  Putnam,  Mcsservy  & 
C').  ill  place  of  Charlton  T.  Lewis  of  New  York.  The 
report  of  the  treasurer  submitted  at  the  meeting,  showed 
that  the  company  had  a  balance  of  $3211,000  on  hand. 

The  big  welding  plant  at  the  works  of  the  Johnson  com- 
pany. Johnstown,  Pa.,  is  being  enlarged.  A  year  ago  last 
April  one  machine  was  insl.tlled,  which  was  a  combination 
bar  splicer  anti  used  for  joining  rails  on  switches  anu  cross- 
ing*. Last  fall  two  more  machines  were  put  in,  one  of 
which  was  for  large  welds  of  four-incb  sections  on  various 
articles;  the  other  machine  was  for  welding  rails  in  crossing 
at  various  angles.  This  latter  machine  will  make  a  weld 
ci;iht  inches  in  sccticm  Of  the  two  macliines  being  in- 
stiillcd,  one  will  make  a  weld  eight  inches,  in  diameter, 
while  the  other  will  make  a  weld  four  inches.  The  com- 
pany will  put  up  a  power  house  and  equip  it  with  live  too 


horse  power  and  two  150  horse  power  Ball  engines.  A 
special  boiler  house  will  be  erected.  All  the  electrical 
apparatus  used  will  be  of  the  Thomson  type. 


TELEPHONE. 

There  are  1,800  telephone  subscribers  at  Leipsic,  Ger- 
many. 

The  telephone  system  of  Sweden  is  being  rapidly  ex- 
tended. 

At  the  recent  meeting  of  the  Bell  Telephone  company 
of  Holland  a  dividend  of  S^  percent,  was  declared. 

A  scheme  is  on  foot  for  the  connection  of  the  principal 
towns  in  Yorkshire,  England,  by  telephone.  Metallic  cir- 
cuits will  be  used. 

The  Idaho  Telegraph  and  Telephone  company  will  con- 
struct a  telephone  line  between  Rathdrum  and  Mica,  in 
Idaho,  a  distance  of  fifteen  miles.  The  principal  office 
will  be  at  Post  Falls. 

A  new  telephone  company,  known  as  the  Chicago  Mu- 
tual Telephone  company,  has  been  organized  in  Chicago, 
with  a  capital  of  $1,000,000.  The  principal  mover  in  the 
enterprise  is  F.  R  Meadowcroft.  but  he  told  a  reporter 
that  he  was  not  yet  prepared  to  talk  about  the  matter  for 
publication. 

Complaint  is  made  that  in  several  recent  instances  per- 
sons who  have  used  the  Paris-London  telephone  cable 
have  received  severe  shocks.  On  one  occasion  a  gentle- 
man who  had  just  placed  the  receiver  to  his  ear  in  the  Paris 
office  received  a  shock  of  sufficient  strength  to  throw  him 
to  the  floor.  The  officials  attribute  these  casualties  to 
lightning  striking  the  wire  either  at  San  Gatte,  where  the 
submarine  cable  ends  or  at  the  terminus  of  the  land  wire 
on  the  Place  de  la  Bourse.  .Such  accidents,  it  is  thought, 
can  easily  be  prevented  bv  the  simple  exptdient  of  erecting 
lightning  conductors  at  the  point  where  the  cable  comes 
ashore  and  at  the  terminus  in  Paris. 

In  the  course  of  an  article  on  "Railway  Building  in 
Hawaii,"  by  Alenui  Hau,  in  the  May  number  of  Eugi- 
neerini;,  occurs  this  interesting  passage:  "The  telephone 
is  probably  more  universally  adopted  in  Honolulu  than  in 
any  city  of  the  United  States,  size  for  size.  There  are  two 
rival  companies  who  have  cut  rates  until  soda  water  stands 
are  able  to  put  in  the  instruments.  All  the  marketing  is 
done  and  all  the  daily  scandal  is  talked  through  the  tele- 
phone. Locomotion  of  the  body  produces  high  commo- 
tion of  the  blood,  and  under  the  inlluence  of  these  electri- 
cal conveniences  people  use  their  legs  as  little  as  possible. 
The  street  cars  and  steam  railroads  are  all  started  and  or- 
ganized by  telephone,  and  an  electric  railway  is  already 
the  topic  of  the  hour." 


TELEGRAPH. 


A  telegraph  station  has  been  opened  at  Fort  Tuli,  in 
South  Africa,  600  miles  north  of  K.imberley. 

The  Connellsyille  Coal  &  Coke  company  of  Tacoma, 
Wash.,  will  erect  telegraph  and  telephone  lines. 

On  the  night  of  the  Corbett-Jackson  prize  fight  in  San 
Francisco  the  Ncrij  York  Ih-rald  was  enabled  to  "  scoop  " 
all  its  New  York  contemporaries  by  a  feat  in  fast  telegraphy. 
The  story  of  the  fight  was  sent  over  the  Postal  company's 
wires  and  relayed  from  Winnipeg  direct  to  the  IlcralJ 
office.  It  was  started  at  12.10  a.  m.,  New  York  time,  and 
finished  at  3  15.  More  than  4,500  words  v.ere  transmitted 
by  Mr.  ICdwardie,  at  Winnipeg,  and  received  by  W.  C, 
Cherry  over  a  circuit  i.Soo  miles  in  length. 

During  a  recent  storm  in  Devon  and  Cornwall,  in 
England,  the  Porthcurno  station  of  the  ICastern  Telegraph 
company  found  its  land  line  communications  with  the  rest 
of  the  island  interrupted  extending  over  half  those  counties. 
The  cables,  however,  remained  intact,  and  by  their  aid 
frequent  and  rapid  communication  was  held  with  the  com- 
pany's Londonstation  by  way  of  Lisbon,  Gibraltar,  Malta, 
and  Marseilles,  a  distance  of  over  q,ooo  miles,  urgent 
service  messages  being  frequently  exchanged  within  the 
space  of  a  few  minutes.  In  one  working  day  of  23  hours 
and  24  minutes  no  fewer  than  1,558  messages  were  ex- 
changed between  London  and  Marseilles,  being  an  average 
of  67  messages  per  hour,  many  of  them  very  long,  and  the 
majority  composed  of  difficult  code  words,  or  cipher.  This 
was  accomplished  by  hand  working  only,  over  a  wire  nearly 
9.000  miles  in  length  co-nposed  of  aerial,  submarine  and 
subterranean  sections. 


MISCELLANEOUS. 


There  will  be  an  electrical  department  in  the  coming 
Tasmanian  exhibition. 

The  harbor  authorities  of  Southampton,  Englaml,  have 
decided  to  adopt  electrical  cranes  for  the  unloading  of 
vessels,  on  account  of  the  greater  rapidity  with  which  the 
work  can  be  performed. 

Many  statements  have  of  late  been  circulated  to  the  ef- 
fect that  the  carbon  manufacturers  had  combined  or 
formed  a  trust.  This  has  teen  authoritatively  denied  by  the 
representatives  of  the  leading  concerns.  It  is  claimed  that 
smaller  companies  have  been  circulating  the  reports  with 
the  idea  of  securing  business. 

It  is  stated  that  the  Wcstinghouse  Electric  &  Manufact- 
uring company's  profits  for  the  first  half  of  the  current 
year,  or  until  June  30,  will  be  about  $200,000  under  the 
reorganization.  Mr.  Wcstinghouse,  however,  is  confident 
that  the  company  can  earn  $i,ooo,ouo  net  per 
annum.  Nearly  go, 000  shares  of  slock  have  assenled  lo 
the  plan  of  reorganization,  and  enough  is  assured  to  bring 
the  aggregate  u|j  to  110. 000  shares. 

Severe  electrical  storms  were  experienced  last  week  in 
Ohio  and  Pennsylvania.  At  Alliance,  O.,  Alfred  Barn- 
hart,  while  plowing,  was  struck  by  lightning  and  killed;  In 


374 


WESTERN    ELECTRICIAN. 


June  27,  1891 


Butler  county,  Pennsylvania,  a  boy  named  Robert  Taylor 
was  killed;  near  Emlenton,  Pa.,  young  Clarence  Ashbaugh 
was  struck  and  killed,  and  several  derricks  throughout  the 
oil  country  were  struck  and  burned. 

It  now  appears  that  the  originality  of  Edison 's  embryo 
invention,  the  "kinetograph,"  recently  alluded  to  in  this 
paper,  is  controverted  bv  a  Mr.  Rudge,  of  Bath,  England, 
who,  according  tt>  the  London  Ekchical  E}igi)ieer,  "has 
prior  claims'which  will  hardly  be  disputed.  Mr.  Rudge  has 
quite  recently  perfected  an  electrical  arrangement  which 
greatly  assists  in  giving  a  faithful  reproduction  upon  a 
screen  of  what  we  may  term  continuity  of  action.  By  means 
also  of  an  optical  arrangement  not  generally  known.  Mr. 
Rudge  is  able  to  project  upon  the  screen  a  series  of  pictures 
in  which  the  action  seems  continuous  from  one  point  to  an- 
other. The  eyelids  seem  to  move,  or  the  lips,  or  the  arms, 
or  whatever  part  of  the  body  is  in  motion." 

An  electrical  engineering  exhibition  is  to  be  held  at 
Taunton,  England,  during  the  months  of  August,  Septem- 
ber and  October,  on  the  grounds  adjoining  the  Taunton 
Electric  Lighting  company's  central  station.  The  exhibi- 
tion will  comprise  the  following  departments:  (i)  Light- 
ing by  electricity;  {2)  heating  by  electricity;  (3)  machines, 
etc.,  for  producing  electrical  currents  by  mechanical  power; 
(4)  electric  motors  and  their  applications;  (5)  electric  welding 
and  brazing;  (6)  electric  batteries^ primary  and  second- 
ary; {7)  apparatus  for  electrical  measurements;  (S)  the 
phonograph;  (9)  the  telephone;  (lo)  electric  telegraphs 
and  electric  signals;  (i  i)  electricity  in  surgery;  (12)  electro- 
plating; (13)  application  of  electricity  in  various  ways  not 
specified  above;  (14)  steam  engines,  pumps,  etc. ;  (15)  gas 
and  oil  engines;  (16)  models  of  all  descriptions.  Applica- 
tions for  space  should  be  sent  lo  the  secretary  of  the  exhi- 
bition, Harry  C. Wilson,  Bath  Electric  Light  Works,  Bath, 
England. 

Lightning  played  a  queer  prank  in  Bridgeport,  Conn., 
recently,  according  to  a  press  dispatch.  The  current  struck 
the  residence  of  John  H  Orton,who  resides  on  Park  avenue. 
As  the  bolt  struck  the  house  it  followed  the  rod  across  the 
roof  and  down  to  the  ground.  It  then  stiuck  the  drain- 
pipe, passing  underneath  the  street  to  about  the  center, 
when  it  capped  the  climax  by  bursting  the  water-main  pipe 
on  Shelton  street.  Suddenly  the  water  began  to  boil,  and 
the  next  instant  a  stream  of  water  three  feet  in  diameter 
and  forty  feet  high  shot  up  into  the  air.  The  news  of  the 
break  soon  spread  about  the  neighborhood,  and  despite 
the  terrible  storm  a  large  crowd  soon  collected.  The  sight 
was  a  splendid  one,  and  lasted  for  over  an  hour.  The 
streets  were  flooded  with  water,  and  the  sewers  were  unable 
to  carry  off  the  surplus.  The  cellars  in  the  neighborhood 
were  all  filled.  Two  women  had  a  narrow  escape  from 
being  killed  by  the  lightning,  which  broke  the  pipe.  One 
of  them  was  knocked  down  and  severely  shocked. 


TRADE   NEWS. 


The  Electrical  Supply  companv  of  Chicago  has  made 
the  address  "171  Randolph  street"  familiar  to  every  one  in 
the  couQtry  directly  or  remotely  interested  in  things  elec- 
trical. But  it  is  going  to  leave  it.  The  company  has 
been  in  the  throes  of  "moving"  for  several  weeks,  and  is 
still  engaged  in  getting  its  large  stock  transferred  to  the 
fine,  double,  five-story  building,  corner  of  Randolph  street 
and  Michigan  avenue,  known  as  102  and  104  Michigan 
avenue.  That  the  supply  company  will  emblazon  its  new 
address  on  the  minds  of  the  fraternity,  as  it  did  the  old, 
goes  without  saying.  * 

Electric  coal  cutters  are  being  rapidly  introduced  in 
many  mines,  replacing  hand  labor.  With  them  it  is  pos- 
sible to  effect  a  larger  saving  of  coal  than  is  possible  by 
hand  laljor,  due  to  the  small  height  of  the  undercut-  The 
number  of  men  which  have  to  be  employed  can  also  be 
materially  reduced.  The  Edison  General  Electric  com- 
pany is  putting  a  very  effective  electric  coal  cutter  on  tbe 
market,  either  of  the  rotary  or  reciprocating  type.  It  is 
opt-rated  by  a  15  horse  power  motor,  and  is  capable  of  mak- 
ing a  cut,  either  four,  five  or  six  feet  deep,  according  to 
the  size  of  the  machine,  by  three  and  one-half  feet  wide. 
The  merits  of  the  apparatus  are  set  forth  in  a  comprehen- 
sive little  pamphlet  just  issued  by  the  Edison  company. 

Large  venlilating  exhaust  fans,  with  C.  &  C.  motors 
connected  directly  to  the  fan  shafts,  have  been  running  for 
several  months  in  the  Pennsylvania  State  Capitol  building 
at  liarrisburg.  one  in  the  assembly  and  one  in  the  state 
chamber.  The  members  have  been  most  enthusiastic  over 
the  success  of  the  machines,  and  have  passed  resolutions 
testifying  to  the  gieat  improvement  the  ouifitshave  effected 
in  the  atmosphere  of  the  room.  The  White  Star  steam- 
ship, "City  of  New  York,"  has  been  equipped  with  C.  iS: 
C.  fan  outfits  with  18  inch  fans.  The  Edison  Electric 
Illuminating  company  of  New  ^'o^k  bought  one  hundred 
C.  iV  C.  fan  outfits  last  week.  The  new  operating  room  in 
the  City  Hospital,  Rochester,  N.  Y.,  is  ventilated  by  a  C. 
iV  C.  exhaust  electric  fan  combination  with  a  3G-inch    fan. 

Slate  one  inch  thick  weighs  fourteen  pounds  per  square 
foot,  and  when  it  is  of  the  select  quality  is  easy  to  drill 
and  tap,  so  that  machine  screws  can  be  used.  Recently  a 
New  York  construction  company  drilled  12,000  one-(|uaitcr 
inch  holes  in  a  piece  of  slate  containing  twenty-two  square 
feci  five-eighths  of  an  inch  thick.  It  withstood  shop  hand- 
ling and  transportation,  which,  taking  into  coni^ideralion  the 
fact  that  the  holes  were  only  one-fourth  of  an  incli  apart, 
speaks  well  for  the  strength  of  the  slate.  The  best  slate  for 
electrical  purposes  is  claimeil  lo  be  that  found  in  Vermont, 
where,  probably  owing  to  the  absence  of  iron  ore  and 
other  metals,  the  mineral  is  murh  purer  than  that  (juarricd 
elsewhere.  Soft  slate  has  a  slight  grccnisli  color,  although 
it  is  fiec|uently  found  in  "purple  stock"  and  other  colors. 
The  Boston  office  of  the  American  Bell  Telephone  com- 
pany has  recently  been  ctjuippcd  with  a  slate  switch-board, 
built  by  the  Western  Electric  company.  A  number  of 
other  slate  switch-boards  have  recently  been  put  in  in  New 


York  and  Brooklyn.  T .  J.  Murphy,  96  Columbia  avenue, 
New  York,  and  Fair  Haven,  Vermont,  deals  in  slate  for 
electrical  purposes,  and  is  supplying  large  quantities  to 
manufacturers  of  electrical  apparatus. 


BUSINESS. 


The  extent  to  which  a  business  can  be  energetically  and 
profitably  advertised  is  exemplified  by  the  Electrical  Sup- 
ply company,  171  Randolph  street,  Chicago.  One  item 
of  expense  with  it  is  the  distribution  of  literature  concern- 
ing specialties  which  it  either  manufactures  or  is  intimately 
interested  in.  The  company's  postage  bill  alone  amounts 
to  over  $5,000  a  year. 

The  extensive  new  works  of  the  Walker  Manufacturing 
company  at  Cleveland  were  formally  opened  on  June  13th 
with  speeches,  presentations  to  the  officers  of  the  company 
and  dancing  by  the  employes  on  the  waxed  floor  of  the  big 
machine  shops.  This  company  has  one  of  the  largest 
machine  shops  in  the  country  and  will  soon  employ  1,500 
hands.  It  manufactures  street  railway  equipment 
largely. 

The  Page  Belting  company  has  supplied  belts  to  the  fol- 
lowing business  houses  during  the  past  month:  Quincy 
Market  Coal  Storage  company.  Boston;  Manufacturing 
Investment  company,  Madison,  Me. ;  Milton  Electric 
Light  company,  Milton,  Mass.;  Concord  Street  Railway 
company.  Concord,  N.  H  ;  E.  VV.  Liltlefield.  East 
Boston,  Mass.;  Santley  Lumber  company,  Wilming- 
ton, O. 

Protzman's  new  arc  light  shifting  device  consists  of  a 
small  windlass  attached  to  the  pole  at  convenient  height. 
It  has  two  small  drums,  with  a  shifter  in  the  middle. 
Wire  ropes  are  connected  from  this  to  the  arc  light  through 
pulleys  on  opposite  poles  and  above.  By  shifting  these 
drums  the  lamp  can  be  removed  from  the  base  of  one  pole 
lo  the  other,  simply  by  winding.  It  is  claimed  that  by  this 
simple  mechanism  a  lamp  can  be  lowered  to  the  ground 
without  climbing.  J.  R.  Protzman  of  Streator,  111  ,  is 
placing  the  device  on  the  market. 

During  the  past  week  E.  M.  Izard  of  the  Electrical  En 
gineering  company  has  been  in  California,  sending  in  a  fine 
order  from  San  Francisco,  while  Mr.  Pierce  has  been  in 
Minnesota,  and  Mr.  Seymour  in  Massachusetts,  leaving 
Mr.  Richardson  to  do  the  honors  of  the  office.  This  en- 
terprising company  has  just  secured  the  contract  for  wiring 
the  "Fair"  building,  which  it  is  supposed  will  be  tbe  largest 
commercial  building  in  the  world  when  completed.  Ihis 
companv  reports  a  good  demand  for  the  Eleklron  appara 
tus.  This  company  recently  supplied  a  generator  lo  the 
laboratory  of  the  Rose  Polytechnic  Institute  at  Terre 
Haute,  Ind.,  and  one  of  120  amperes  to  the  Chicago  Bat- 
tery &  Traction  company,  to  be  used  at  the  office  of  this 
company  in  the  Rookery  for  charging  storage  bat- 
teries. 

A  large  standard  photometer,  designed  for  the  measure- 
ment of  incandescent  lamps,  has  recently  been  made  by 
Queen  &  Co.,  Philadelphia,  for  the  Standaid  Lamp  com- 
pany, Appleton,  Wis.  This  photometer  differs  from  the 
large  ones  previously  made  in  that  it  has  special  attach 
ments  for  holding  and  testing  the  lamps,  which  enable  ihe 
work  to  be  done  rapidly  as  well  as  accurately.  The  in- 
strument may  be  briefly  described  as  follows:  The  tables, 
about  four  feet  high,  support  the  standard  bar,  which  is 
made  of  brass  500  centimeters  long  and  graduated  in  1,000 
equal  parts.  The  left  hand  table  carries  a  sensitive  can- 
dle balance  arranged  for  weighing  the  candle  while  in  use. 
A  standard  Methvin  burner  is  furnished  in  addition,  which 
gives  a  uniform  gas  flame,  which  has  been  found  much 
more  reliable  than  the  candle  flame.  On  the  right  hand 
table  is  a  special  lamp  holder,  which  can  be  rotated  so  as  to 
present  any  part  of  the  lamp  to  the  sight  box.  This  holder 
is  extremely  convenient  as  it  is  only  necessary  to  insert  the 
lamp  in  the  socket  when  a  test  is  made,  all  connections  be- 
ing from  beiow.  A  sight  box  on  wheels  moves  along  the 
bar,  and  curtains  are  provided  to  shutout  all  light  except 
from  the  standard  and  the  lamp  under  test. 


ELECTRICAL  PATENTS. 

Issued  June  r6,  iSgi. 

454,018.     Electric  Signal  for  Mine  Shafts.     Frederick  W. 
Bacorn,  Marysville,  Mont. 

454.020.  Electric   Railway   Car.     Edward   M.     Bentley, 
New  York,  N.  Y. 

454.021.  Electric  Motor  Car.     Edward  M.  Bentley,  New 
York,  N.  Y. 

The  invention  consists  in  a  combined  open  and 
closed  car,  and  a  motor  for  propelling  the  same  sup- 
ported upon  the  axle  and  located  so  as  to  be  accessible 
from  above  the  floor  of  the  car. 

454.022.  Conduit    for   Electric    Railways.     EMward    M. 
Bentley,  New  York,  N.  Y. 

In  this  device  one  of  the  slot-rails  of  the  conduit  is 
of  such  a  form  that  it  may  be  used  at  the  same  tim*?  as 
one  of  the  track  rails  upon  which  the  car  runs. 

454.023.  Electric   Railway.     Francis   O,  Blackwell,  Bos- 
ton, Mass. 

The  last  claim  reads: 

"13.  The  combination,  in  an  electric  railway,  of  a 
pivoted  contact  plow,  with  a  spring  clip  in  the  motor 
circuit,  comprising  one  terminal  in  circuit  with  the 
motor  and  a  second  terminal  electrically  connected  to 
the  contact  maker  and  moving  with  the  plow." 

454.0^4.     Electric    Motor.      Harry    H.   Blades.    Petroll, 
Mich. 

454,031.     Electric  Switch.     Horace  T.  Clark,  Bridgeport, 
Conn. 

454)038      Incandescent  Electric  Lamp  Controller.     John 
J.  Fanning,  Chicago,   III. 


454j057-  Galvanic  Battery.  William  McMillan,  New 
York,  N.  Y. 

We  quote  claim  one: 

'*A  porous  cell  for  galvanic  batteries,  consisting  of 
a  perforated  cup  of  a  stiff,  fluid  resisting  paper." 

454,060.  Insulated  Electric  Conductor.  Edwin  D.  Mc- 
Cracken,  Alpine,  N.  J. 

454,087.  Electric  Locked  Switch.  Francis  Teague,  Lon- 
don, County  of  Middlesex,  England. 

454, oqo.     Transformer.      Elihu   Thomson,     Swampscot, 
Mass. 
Claim  three  reads: 

"The  combination  of  a  sectional  core  and  primary 
and  secondary  coils  wound  thereon,  with  the  exterior 
closed  frames  of  magnetic  material  notched  or  recessed 
in  their  outer  edges,  and  bolts  seated  therein,  binding 
the  frames  together." 

454,091.     Secondary   Battery.     Donato  Tommasi,  Paris, 
and  Charles  Theryc,  Marseilles,  France. 
Claim  one  follows: 

"In  an  electric  battery,  an  electrode  made  in  tubu- 
lar form  and  provided  at  one  of  its  ends  with  an  in- 
sulating plate  or  disk  and  a  suspending  and  conducting 
rod  secured  at  one  end  to  said  plate." 

454,095  Controlling  Mechanism  for  Elevators.  W.  O. 
Wakefield,  Lynn,  Mass. 

4541I38.  Bi-telephone.  Ernest  J.  P.  Mercadier,  Paris, 
France. 

454,155  Subway  for  Electric  Wires.  William  Readman, 
Toronto,  Canada. 

454,156.  Mast  Arm  for  Electric  Lamps.  Thomas  Dillon, 
Indianapolis,  Ind. 

454,177.  Conduit  for  Underground  or  Subway  Electric 
Systems.     John  J.  Miller,  Pittsburg,  Pa. 

454178.  Motor  Car  for  Underground  Electric  Svstemp. 
John  J.  Miller,  Pittsburg,  Pa. 

454,181.  Connector  for  Electric  Wires.  Edmund  I^. 
Nash,  George  G.  Stout  and  Jcsse  R.  Davis,  Parkers- 
burg,  W.Va. 

454,184.  Eleclric  Head  Light,  Richard  Paltison  and 
Dennis  G.  Desmond,  Boston,  Mass. 

454,187.  Secondary  Battery.  John  S.  Sellon.  L'ndcn, 
England. 

454,207.  Electric  Resistance  Box.  Rudolf  Eickemeyer, 
Jr.,  Yonkers,  N.  Y. 

454,226.  Wall  fixtures  for  Electrical  Conductors.  Oscar 
H.  Piepcr  and  Frank  M.  Watson,  San  Jose,  Cal. 

454,238.  Electric  Pole  in  Gas  or  Vapor  Explosive  En- 
gines Frank  E.  Tremper  and  John  W.  Eisenhulh. 
San  Francisco.  Cal. 

454,245.  Signal  Indicating  Apparatus.  J.  O.  Ziegler, 
Boston,  Mass. 

454.253.  Eleclric  Arc  Lamp.  Powhatan  Clarke,  Balti- 
more, Md. 

Thisdevice  may  be  placed  upon  a  stand  or  plalfoim, 
may  be  hung  or  suspended  upside  down,  may  be  fixed 
horizontally  to  a  wall,  and  ihe  carbons  may  be  operat- 
ed both  together  or  one  only,  while  the  other  is  fixed, 
and  may  work  perpendicularly  as  well  as  horizon- 
tally. 

454.262.  Incandescent  Lamp  Filament.  Thomas  A.  Edi- 
son, Llewellyn  Park,  N.  J. 

454  270.  Electric  Current  Indicator.  Albert  B.  Her- 
rick,  New  York,  N.  Y. 

454,27';,  Tubular  Electric  Conduit.   Edward  H.  Johnson, 
New  York    N.  Y. 
The  last  claim  reads: 

'  3.  A  compound  tube  comprising  a«eriesof  lengths 
of  tubing  slipped  in  another  series  of  lengths  of  tub- 
ing larger  in  diameter,  so  as  to  break  joint  theiewith, 
a  cementing  material  binding  the  two  series  of  tubing 
together,  and  a  collar  for  the  joints  of  the  outer  series 
of  tubing." 

454.294.  Electric  Arc  Lamp.  Samuel  W.  Rushmore, 
Brooklyn,  N.  Y. 

454.295.  Electric  Arc  Lamp.  Samuel  W.  Rushmore, 
Brooklyn.  N.  Y. 

Of  the  nine  claims  the  sixth  is  given: 

"A  clutch  for   arc    lamp    carbons,    consisting  of   a 

swinging    frame,    a    roller   journaled    to  the  Iran.e,  a 

second  roller  carried   by  an  arm    pivotetl  to  the  frame. 

means  for  moving  the    arm  lo  force  the  roller  against 

the  carbon,  and  a  stop  for  said  arm." 
454.313-       Eleclric    Apparatus    for   Treating    Deafness. 

George  F.  Webb.  Jefferson.  O. 
45.^,336.  Dynamo  Electric  Machine.    Rudolf  Eickemever, 

Yonkers,  N.  Y. 

454,338.   Eleclric  Telegraphic  Apparatus.      Samuel  B.  V. 
Essick,  Brooklyn,  N.  Y, 
Claim  four  reads: 

"An  electro  magnetic  pole  changer  having  a  pair  of 
coils  in  a  main  line  circuit,  a  second  coil  in  a  local 
circuit,  and  a  pair  of  pole  changing  arms  carried  by  a 
pivoted  core  polarized  by  the  local  coil." 

454.344.  IC  ectric  Block  System  for  Railways.  Augustus 
H   R.  Guiley.  South  Easlon,  Pa. 

454,381.  Process  of  Electro  Deposition  and  Cathode 
Therefor.  Alexander  C.  Reinfeld,  Vienna,  Austria- 
Hungary. 

454,404.  Apparatus  for  Sewing  Carpets.  I'Vanklin  Ames, 
Chicago,  111. 

454,430.  Method  of  Making  Binding  Posts.  Edward  T. 
Creenfield,  New  York,  N.  \ . 

454.437  Current  Collecting  Device.  Rudolph  M.  Hunter, 
Philadelphia,  Pa. 

454.443-  Electric  Arc  Lamp.  John  E.  McAuley,  Chicago, 
111. 
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AMEEICAIT  ELECTHICAL  WOUKS, 

PROVIDENCE,  R.  I 

Manufacturers  of  Patent  Finished 

ELECTRIC   LIGHT  WIRE, 

Magnet  Wire,  Office  and  Annunciator  Wire,  Rubber  Covered 

Wire,  Lead  Encased  Wire,  Telephone  and 

Incandescent  Cords. 

FARADAY  CABLES. 

New  York  Office,  10  Cortlandt  Street. 

F.   C.    ACK^BDIAIt,   Acent. ' 

Insulation  Guaranteed  Wherever  Used,  Aerial,  Underground  or  Submarine. 


In  a  letter  from  the  INBPECTOB  of  the  ■Boston  Fire  TTnderwriters' Union,  under  date  of  Marcli29, 
1886,  he  says:    "A  Thoronslily  Reliable  and  Desirable  Wire  in  Every  Respect," 

The  rnbber  aaed  In  iDsalating  onr  wires  and  cablea  Is  specially  chemically  prepared,  and  Isguar- 
enteed  to  be  wale'p'no*,  and  will  not  deteriorate,  oxidize  or  crack,  and  w  11  lemain  flexible  in  extreme 
cold  weather  and  not  affected  by  heat.  The  Insalation  is  protected  from  mechanical  injary  by  one  or 
more  braids  and  thewhole  slicked  with  Clark's  Patent  Componnd,  which  ie  water,  oii,  acid  hnd  to  a 
very  ^eat  ex'ent,  fire-proof  Our  insulation  will  prove  durable  when  all  others  fail.  We  are  prepared 
to  furnish  Single  Wires  of  all  gant^es  and  diameter  of  inaolation  for  Telegraph,  Telephone  and 
Electric  Lights  from  stock.     Cables  made  to  order. 

EASTERN  ELECTRIC  CABLE  COMPANY, 

61  and  63  HampsbLre  Street,  Boston,  Mass. 

HENRY  A.  CLiKK,  General  Managtr.  HEKEERT  H.  BCISTIS,  Electilciin. 


ALL  SIZES 

AND 
QUALITIES 


MICA 

Fop  Electrical  Purposes. 

EUGENE  MUNSELL&  CO, 

218  Water  St..  New  York. 


BRASS  FANS 

FOB  JELECTKIC    MOTORS. 

MANUPACTUBED   BY 

THE     TURNER      BRASS     WORKS, 
4  LaSalle  Ave.,  Chicago. 

Write  us  for  prices. 


T-    -SAT.   .««...^«^^*^ , 

DEALER  IN 

GEIffERALi  ELECTRIC  SUPPLIES, 

Bells,  Batteries  and  Annuiciators.    Motors  tor  Direct  and  Alternating  Currents. 


WRITE  FOR  qUOTATIONS. 


527  Delaware  Street,  KANSAS  CITY.  MO. 


IF  YOU  WANT 

AN  EXCELLENT  DYNAMO, 
Arc  or  Incandescent. 

IF  YOU  WANT 

A  UNIVERSAL  ARC  LAMP, 
adapted  for  use  on  any  dyi^amo 
of  any  system; 

IF  YOU  ARE 

Looking  for  an  ARC  LAMP  for 
use  on  Incandescent  Circuits; 

,^      IF  YOU  NEED 

'f!^  MOTOES,  GENERATORS, 

SEPARATORS,  ETC  ; 
Or  if  yen  are  peelting  Information  Id  regard 
to  Eleclrlnil  Ajipanilne.  write  to  llm 

EA8TON  ELECTRIC  CO., 


Or  call  on  Iht^ti 

45  BROADWAY, 


at  ttielr  offlce, 

NEW  YORK  CITY. 


THE  GROGKER-inrHEELER 


PERFECTED  MOTORS, 

Vory  kIow  Hperil.  full  power,  perfeet  recn- 
latimi.  for^iMl  nelds  let  info  Im.He.  NPlT-oiliiiK 
lienrlncH.  Heir-eeiiterinc:  bearincTM.  all  Mir.eN. 
Ijotli  are  and  IncandcMeent,  for  all  poster 
parpONeH.  ^ 

Acknowlednea  by  the  LeadlnjiManufacturloB  Companies  to  be 

THE  MOST  PERFECT  MOTOR  MADE. 

Estimates  and  Plans  Furnished  for  Flectrh  Power  Equipment. 
Correspondence  Inulted. 

430--432  WEST  UTH  ST.,  NEW  YORK. 


JAMES  LEFFEL  WATER  WHEELS 


BUILT     BY     THE 


JAMES  LEFFEL  ^  CO. 


UPRIGHT   AND   HORIZONTAL, 

FOR 

Electric,  Mining  and  Manufacturing 


IJiny  worJdnR  gatcB.  Hlyh  porccntngo  and 
HpiTd  at  full  and  part  capju-lty.  EfiaftUy  adiii 
Iilffh    au.l    Inw  l>.-.ulH       ■'  !         ^-        ' 


caiia 
Liii 


il  to 
t)  (ind 


fltylcH      H(_»fl  for  dinrrlpllvo  imuijilil.t  V> 

THE  JAMES  LEFFEL  &  CO. 


SPRINCIELD, 
0H,0. 


OR  110   LIBERTY  ST.. 
NEW   YORK  CITY. 


"^7s7" -A.  3Sr  T  E3  ID 

By  a  young  man  having  8  years'  practical  expe- 
rlenco  in  mechanical  tlcawins,  pattern  and  model 
making,  with  inventive  ability;  has  eome  knowl- 
edge of  electricity ;  deslree  a  eitaalion  wlih  some 
electrical  mannfactorer,  where  a  more  thoroogn 
knowledge  of  electrical  work  can  be  ob  alned, 
with  chance  of  advancement. 

Addreps.     PGH„ 
Care  Western  -Electkician,  Chicago. 


F  o  ft.       &  j^Tj:ei. 

New  ID  and  25  Light 

Arc  Dynamos  and  Lamps. 

HIGH   TENSION.       CHEAP. 

JAS.  Mclaughlin,  Mfg.  Electrician, 

50  N.  Clinton  St.,  Chicago. 


.^ 


r^^ 


The  Electrical 
Construction  Co. 


'^"o^: 


'i'^ 


C.  A.  HARTER,  Manager. 


Telephone,   1718. 


Best  and  Cheapest. 

REQUIRES  LESS  BATTERY,' 

MADE  BY 

HAY-HORN  MFG.  CO., 

63  S.  Canal  Street, 
CHICAGO. 


^OTi    ■-=;  A  T  .-rri 


DYNAMO. 

Almost  new.    "Will  eell  with  or  without 
lamps.     Price  low. 

Hiram  M.  Howard  &  Co.,  -     Cincinnati,  Ohio. 


Electrical  EnpeeringCo.^ 

ROOM  603,  MOWON  BUILDING,  CHICACO. 


ELECTRIC 


OUTFIT. 


MASON'S  FAMOUS  BATTERIES. 

MEDAL  AWARDED,  American  Institute  Exhibition,  1891. 
SEND  FOR  ILLUSTRATED  CATALOGUE  B. 


JAMES  H.  MASON 


118  &  120 

]   Park  Ave., 


Brooklyn,  N.Y. 


BRASS 


FOUNDRY. 

llni-ss.  P.r.uizo,  «liilr  >l<-l;il,  Alumiiinm- 
ISroiiv.e  aiul  .Special  Alloys.    CastJii;;s  for 

ELECTRICAL    SUPPLIES 

A  SPECI.VI.TV. 

103-107  West  Monroe  St., 
CHICKGO. 


L  BUTZ." 


lURE  ALUMINUM 

IN 

Castings,  Ingots.  Sheets,  Rods, 
and  Wire. 

ALUMINUM  BRONZE 

IN 

Castings,  Ingots,  Sheets,  Rods  and  Wire. 

SEND  fOK  PKICES. 


THE  CLEVELAND  ALUMINDM  CO., 


Moater  Building, 


CLEVELAND.  O 


Electrical  Wood. 


Teleeraph  1  o 

T«lephoDe         \       CROSS    L    ARMS 
Electric  Ijifcht  )  E 


OCTAGONAL    PINE    AND    STEEL  POLES. 

C.  H.  HOLMES,  '""""'"°'=°S\V?i^ufs:Mo. 


STANDARD  ELECTRICAL 
MEASURING  INSTRUMENTS 

FOR  EXPERIMENTAL 

AND  PRACTICAL  WORK. 

We  maUe  a  srvnt  variety  of  Testing  InHlrnnirntN  Hncli  oh  Ammeters,  Volt- 

meierff.  <jialvanoineter»i,  Ket>l«iaiice  Itoxe^.  riioti  mftortu— In  Ibctcvery- 

llilne  thnt  aD  el*eirir  Isn    requires  in    making   meaMii  cments   «f 

current.    K.  ]fl.  v.,  reHlstuace.   inHolation,  (IlicleDcy,    etc. 

Correspond  with  us  before  placing  your  orders,  and  send   for  our   illustrated 
catalogue  No.  1-66. 

QUEEN  &  CO.,  PHILADELPHJ/I. 

ROOT'S  Water-tube  Boiler. 

SAFE.      ECONOmiCAL.      DURABLE- 

AN  EXCELLENT 

Electric  Plant  Boiler. 

A<lopio<l  by  tlio  Electric  Light  Companies  of 
T'iMroir.  St.  l*iuil,  OnliimlMiH,  Cliirinnati, 
I.oiiisvlllo,  .TiTHcv  City,  and  ii  j^rejil.  many 
uUnT-;  £i1ho  by  tho  AriiihiRton  &  Sinin  Kn- 
trini- Cu  .  I'rovldPuce,  U.  I.;  Iho  Lynn  Uolt 
l.iin' stri'i-i  l{y.  Co,  Lynn,  TAnfs  ,  antl  the 
'^lIl>[ll^^oIl■IUll.■^toll  I'!  Icii  Hi;  Co  ,  Lyiiii.  SlaBM 

Abendroth&RootMfg.Go., 

28  Cliff  St ,  New  York. 

DKANCIIES:   lioBlon,  Phlladflnlil:!,  Now 
nnn-r  nm^.n.,..    t^.-w^u  w%^„wn  (JrlennB,  Dallae,  Uochester,  Cincinnati  aa(l 

ROOT  SECTIONAL  SAFETY  BOILER.  chlcogo. 
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Established  in  1861. 

•B.  BMGGOT, 

WHOLESALE  AND  RETAIL  DEALER  IN 

ELECTROLIERS, 

COMBINATION 

GAJS  AHD  ELICTHIC 

.FIXTURES. 

ELECTRIC  AND  GAS  GLOBES, 
SHADES,  Etc.,  Etc., 

171  E.  ADAMS  STREET, 
CHICAGO. 


-BRANCH  STORB- 


2134  Michigan  Avenue. 


EDISON  LAMPS  REDUCED  TO  44  GTS. 

16  CANDLE  POWER  LAMPS. 

Lota  of  25  to  150  44  cents  each. 

Lots  of  150  to  500 42  cents  each. 

Lots  of  500 40  cents  each. 

Other  sizes  In  proportion.     All  sizes  in  stock,  with  bases 

to  fit  any  make  of  lamps  or  sockets. 

FuU  Line  OKONITE  WIRES  in  Stock.    Safest  and  best  wire  made. 

Full  Line  of  Edison  Sockets  and  Appliances, 

STANDARD  ELECTRICAL  WORKS,  "'"SlU,""'. 


FOB  THK 


Western  ElectriciaD 

SI.OO. 


TRIPOD  BOILER 


Safety, 
Economy, 
Low  First  Cos) 


Three 
Points    of 
Superiority 
Guaranteed: 


Repofttetl  tests  prove  that  it  is 
abBOlulely  Non-Kxplosive  aud 
the  most  I>urable  ever  made. 

Strong  testimonials  from  hun- 
dreds of  users,  in  all  parte  of  the 
country. 

Sizes  10  to  1.000  H.  P. 
For  full  information  address, 

HAZELTONTRIPOD  BOILER  CO. 


809  Monon  Bloctc.* 


CHICAGO,  ILL' 


FineOffice  Furniture 
and  Folding  Beds. 

Brass  and  Wire  Work.    215  Wabash  Av. 

A.  H.  Andrews  &  Co.,  Cbicago. 


JUAIE,  JUIjV  AliD  Al :<WUST. 

The  moat  charming  Summer  R^eorta,  of  which 
theie  are  over  tliree  hundred  ctioice  locatlone,  are 
to  be  tuund  in  Wleconsln,  Iowa,  Minneaota,  Soutli 
Dakota  aod  the  Peofneula  of  Mlrhisaa,  atnos  the 
lineaofthe  Chicago,  Milwanhee  A  St.  Paiu  Ky. 
Nearly  all  are  lu  Gated  near  lakfs  which  have  not 
been  iiahed  out. 

These '  eeoi  ts  are  easily  reac'  ed  by  railway,  and 
raoye  )d  variety  from  •full  dreee  for  dinner"  to 
the  ilannel  ehlrt  coBtame  for  every  mea<. 

SEPTEItlBER  A1VI»  OCTOBER. 

The  flneat  sbooting  grounds  la  the  Northwest 
are  un  and  (rlbatarv  to  the  lines  of  the  Chicago, 
Milwaukee  iV  ST.  Paul  Ry.  The  crop  of  Prairie 
Chickens  will  beexcep  lonally  good 'his  year ;  also 
Dm  ks  and  Vieeee.  In  Northern  WlFconetn  and 
tbe  Peninenla  of  Michigan  splendid  Deer  aliootlng 
is  to  he  tiad. 

FiiUlnf  rmaMon  firnlehed  free.  AddreseGKO. 
B.  tEAFf.  Ri),  <ieD.  Pass.  Agt.,  ChicBgo,  111. 


y^   ♦"  <*  W^    ^"^    FITTED  WITH 

RELIABLE  Machinery  and  Tools, 

,.  ^^^  'find  Employ  RELIABLE  Workmen. 

POOV^U  Kinds  of  Eleotrloal  Apparatus  to  Order. 

CHICAGO  ELECTRIC  MFG.  CO. 

Dynamo  Regulators  and  Rheostats 

01  all  descriptions  in  stock  and  manufactured  to  order  lor  any  special  work. 

MOTOR    SWITCHES, 

Both  Hand  and  Automatic,  of  Superior  Design 
and  Construction. 

Entire  attention  devoted  to  tbe  manufacture  and  wiring  of  liheostate. 

AUTOMATIClltl  COMPANY, 

SOLE  MANUrAOTURKKS  OP  THE 

Whittingham    Automatic    Switch, 

No.  8  Keyser  Building, 

BALTIIVIORE,    MARYLAND. 

SEND  FOR  CATALOGUE  AND  PRICE  LIST. 


Stilwell's  Patent  Live  Steam-Feed  Water  Purifier. 

Removes  all  Impurities. 

Entirely   prevents   SCALE    in   Steam 
Boilers.    Catalogue  on  application. 

STILWELL&BIERGEMF6.G0., 

DAYTON,  OHIO. 

BMPIRXS    GHlIffA    17VORKS, 

m  lo  156  Breon  St.,  Oreon  Point,  Brookiyi,  E.  D,.  N.  T.  ' 

HARD     PORCELAIN     ELECTRICAL     SUPPLIES, 

—  I>"CLUDING  — 

Switch  Bases,  Cut-Out  Boxes,  Cleats,  Circuit  Breakers,  Bushings, 

Knobs  and  other  Insulators. 

The  body  of  our  goods  is  made  nou-c<  niuctlve.  Our  ware  la  the  most  dense 
and  is  contequ'-ntly  the  most  non-absoibent  that  can  be  produced,  being  ihe 
TRUE  HARD  PORCELAIN. 


LPTtS^ 


You  liU  Oblige 


Botli  Advertiser  and  Publisher 
by  mentioning  the  WESTERN 
ELECTRICIAN  when  writing 
to  advertisers. 


SYNOVIAL  DYNAIMO  OIL 

Second  to  None.  Free  from  Gum  or  Acids. 

By  refilteriQg  can  be  aeed  continaally.  Adopted  by  tlie  largest  E:ectric  Plants  of  the  West. 

Write  for  Prices  and  Samoles.  s.  TAUSSIG,  AgenI,  45  River  St.,  CHICAGO. 


COMPLETED  TO  DEADWOOD. 

The  Burlington  Route,  C,  B.  &  Q.  R.  R., 
from  Chicago,  Peoria  and  St.  Louis,  is 
now  completed  and  daily  passenger  trains 
are  running  through  Lincoln,  Neb,,  and 
Custer,  S,  D.,  to  Deadwood.  Also  to 
Newcastle.  Wyoming.  Sleeping  cars  to 
Deadwood. 


rissw 


Bare  and  Insulated  Wires. 

(COFPKB,  IBOK  ANO  STKEI,). 

Supplies  of  Every  Description 

FOR  ELECTRIC  LIGHT,  POWER,  RAILWAY, 
TELEGRAPH  AND  TELEPHONE  USE. 

Quotations  Cheerfully  Furnished  and  Correspondence  Solicited. 

The  Empire   City  Electric   Company, 

15  &  17  Dey  Street,  NEW  YORK. 

ELECTRIC 
RAILWAY 

For  All  System.     S  U  P  P  L I ES 

SEND  FOR  CATALOGUE. 


ELECTRIC    MERCHANDISE    CO., 

11  AUAI»I»«  STREET,  CHICAGO. 

W.  H.  MASON,  General  Manager. 
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VICTOR  TURBINE  WATER  WHEEL 

The  attention  of  ELECTRIC  COMPANIES  is  called  to  this  CELE- 
BRATED IVAXER  IVHEEE.  as  particularly  adapted  to  their  use, 
on  account  of  its  remarkably  steady  motion,  nierli  Speed 
and  fifreat  Efficiency,  and  lar;:r^  Capacity,  for  Its  dtameter, 
being  double  the  Power  of  most  wheels  of  same  diameter.  It  is  used  by  a 
number  of  the  leading  electric  companies  with  great  satisfaction.  In  the  econom=' 
ical  use  of  water  it  is  without  an  an  equal,  producing  the  highest  per  cent,  of  usC" 
ful  efTect  cruaranteed. 

Hhxn  FOB  catalocwCe  and  particulars. 

Our  Horizontal  "\nctor"  is  highly  recommended,  as  no  geai«  are  required, 
and  it  can  be  belted  directly  to  dynamo. 

The  accompanying  engraving  represents  a  pair  of  12-inch  VDCXOR 
TURBIi^ES  arranged  on  a  horizontal  shaft,  with  Cast-Iron  Flume,  Draft 
Tubes,  End  Bearings  for  Shaft,  and  Driving  Pulleys  complete,  all  mounted  upon 
a  substantial  cast-iron  bed  plate.  The  entire  arrangement  is  very  complete  and 
strictly  first-class  in  every  particular.  We  are  now  prepared  to  furnish  Victor 
Turbines,  either  single  or  in  pairs  on  horizontal  shafts,  and  where  the  situation 
admits  of  their  use.  we  recommend  them. 

STILWELL  &  BIERCE  MFG.  CO.,  •  DAYTON,  OHIO. 


GLQBE£«SWiQ 


MAKERS  OF  HICH-CRADE 

FOR    ELECTRIC  LIGHTING. 


ALUMINUM 

IN  ALLOYS  75c.  P£R  POUND. 

AJumlnnm  in  alloye  equal  In  purity  to  any  on 
the  market  75c.  per  poand  for  the  contained 
^amlnum. 

Cowlea  Pure  Aluminum  In  ingota  is  offered  ae 
liw  as  that  of  any  American  concern,  quality 
parante?d.  The  etstement  made  by  The  Pitte- 
ffargh  Reduction  Company  that;  customers  buying 
Mnminum  of  U9  at  les'i  than  gl. 50  per  pound  are 
liable  therefor  is  ae  Billy  ae  it  ie  malicinnB. 
Aluminum  is  not  a  patenied  article,  and  therefore 
can  be  freely  dealt  In  by  all. 

THE  COWLES 

Electric  Smelting  &  Aluminom  Cc, 

LOCKPOKT,  N.  Y. 


HARRISON  CONVEYOR 

FOR  HANDLING 

Grain,  Coal,  Tan  Bark,  Seeds,  Etc. 

Will  convey  all  kinds  of  erain  without  mfxiDg. 
Will  curry  two  dilTereni  kiridB  of  material  In  op- 
poQite  directions  at  tbe  eaiue  time. 
Will  convey  One-Hundred  and  Fifty  Tone  of  Coal 

Fer  hour.  Made  of  \Vron,jhtlron  and  Steel.  Send  for 
llua.  Catalog.  BORDKX  «fc  SELLECKCO., 
49  and  OrO  L.nUf*  Ni..  (?hica.Ko,  111. 


J.C.TEMPLE, 

(Formerly  oj  STOUT,  MILLS  &  TBMPLB), 
DAYTON,  OHIO, 

flyiranlicamiMecliaDicalEnpeer 

Improvpment  of  Wafer  Powera,  Arraneement 
of  fewer  Plant",  bhaf  ting,  etc.,  for  Electric  Power 
and  Light.    CONSTRUCTION  SUPERINTENDtO. 


Wm.  g.  TUBKBB.  Pres.  Geo.  a.  Bell,  V.  FaRS.  .1.  Lester  Woodbhidge,  Sec  and  Treaa. 

WOODBRIDGE  &  TURNER  ENGINEERING  CO., 

Consulting  and  ConstruotinK 

ELECTRICAL  AND  MECHANICAL  ENGINEERS. 

Complete  Equipment  of  Electric  Railways.  Steam  and  Electric  Plants. 

47   Times   Building.  Telephone  Call,  I009  Cottlandl.         NEW    YORK. 


Onel5-light  50  Tolt 
One26-light  50  volt 
One  50-light  50  volt 
One76-light  110  Tolt 
OnelOO-lightllOTolt 
One  150-lightllOvolt 
Inclnding  Lamps  and 


Dynamo 
Dynamo 
Dynamo 
Dynamo 
Dynamo 
Dynamo 
Holders. 


I.  W.  COLBURN  &  CO.. 

FITCHBURC,  MASS. 


VULCANIZED  FIBRE  CO. 


E]BTF.^:^XjXS^E]X>       1873. 
SOLE  mANVFACTlTRERIS  OF 

HARD  VULCANIZED  FIBRE 


FAt'TOBVL 


la  Stiett?.  Tub.'9,  Rods,  Sticks,  and  Sp2cial  Sliapes  to  order.    Colors.  Ktd.  Black  and  Gray.    Sjnd  for  Catalogue  and  Prices. 

The  Standard  Electrical  Insulatins  Material  of  the  World. 


OFFICE: 

14  nKV  ST..  !V.  Y. 


rompt  Shipment. 


F 
F 


irst-Class  Lamps. 


it  all  Bases  and  Systems. 


The  sunbeam  INCANDESCENT  LAMP  CD. 

805  Chamber  of  Commerce  Building,  Chicago. 


f 
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C.  &  C.  ELECTRIC  MOTORS  ANO  DYNAMOS. 


Electric  motors  in  all  standard  sizes 
for  operating  elevators,  pumps,  print- 
ing presses  and  machinery  for  gen- 
eral manufacturing  purposes. 


Electrical  Mining  Machinery  of  all 
kinds.  Hoists,  Tram  Cars,  etc. 


Electric  Blo-nrers  for  ship   ventila- 
tion.   Fan  outfits. 


Electric  plants  f  jr  pumping  church 
organs. 

Over  10,000  motors  in  actual  oper- 
ation. 


dZL 


THE  C.  81 0.  ELECTRIC  MOTOR  CO. 


Dynamos  in  all  sizes  of  same  de- 
sign and  dimensions  as  the  standard 
motors. 

Equipment  of  mines,  factories,  ma- 
chine shops,  office  buildings  -with  com- 
plete electrical  plants  for  lighting  and 
power. 

New  England  Office,  63  Oliver  St.,    -    BOSTON. 
Philadelpliia  Office,  38  S.  FOURTH  ST. 

Chicago  Office,         -         •         PH:NIX  BLDG. 

San  Francisco  Office;       •       35  MARKET  ST, 

402-404  GREENWICH  ST., 


WE  ABE  IN  IT 

OUR  NEW  BRANCH  WAREHOUSE,  Nos.  78, 80  &  82  FRANKLIN  ST.,  GHIGAGO, 

SEVERAL  CARLOADS  OF  OUR  CELEBRATED 

GRIMSHAW  ''WHITE  CORE,"  ''B.  D."  BRAIDED  and  COMPETITION 

GRIMSHAW  TAPES  ^%AF'  T    TF^      M*Z   ^"S  You  can  buy  from  us  at 

AND  COMPOUNDS.  ^^     i^   i^  *  i^bJi   m,^  m  Manufacturers'  Prices. 

NEW  YORK  INSULATED  WIRE  CO., 

MAIN  OFFICE,  649  &  651  BROADWAY,  NEW  YORK.  G.  H.  MEEKER,  Western  Manager. 


The  New  American  Turbine  Water  Wheel. 


PAETIOULAELY  ADAPTED  TO  DEIYING 

ELECTRIC  LIGHT  AND  POWER  STATIONS, 

On  account  of  its  high  efflclency  at  all  stages  of  gite,  steadiness  of  motion  and 
easy  working  gate,  the  construction  of  which  makes  it  the  most  sensi- 
tive to  the  action  of  a  governor  of  any  wheel  on  the  market. 

Crun    CnD    PATAI  nPIIC   illustrating  various  styles  ol  setting 
OCIlU    rUn    UHIHLUUUC   on  both  vertical  and  horlzontil  shaft. 

THE  DAYTUN  GLOBE  IRUN  WORKS  GO., 

STOUT,  91  ILLS  &  TEaVJuVi,       L/MT    IwllljWa 


JOHN  STEPHENSON  CO., 


XjI1>^ITE2D, 


STREET    CARS 


FOR 


ELECTRIC  MOTORS. 


CARS   ADAPTED   TO    ALL   SYSTEMS, 


June  27,  1S91 


WESTERN     ELECTRICIAN. 


THE  EVANS  FRICTION  CONE  CO., 

85  'XTsr.A.^rsnt.  sa7z%.:E:sia7,  ^osn^c^ir,  ]\s;.^ss. 


The  Bridgeport  Electric  Light  Co.,  Bridgeport,  Conn.,  have  thoroughly  tested 
and  have  adopted  the  Evans  System  of  Driving  Dynamos. 

Thousands  of  H.  P.  in  use.     For  full  particulars  send  for  Catalogue  B.     Hundreds  of  sets  of  Speed  Cones  in  use, 
driving  all  classes  of  machinery  where  a  variable  speed  is  required.  '  For  further  information  send  for  Catalogue  T 

CHICAGO    IITSTTLATED    WIRE    COMFAITV, 

IVE.A.Xa-T7X*.A.C!1*T7X«.£:Xt.S    OS* 

WEATHERPROOF   WIRES, 

OFFICE  AND  ANNUNCIATOR  WIRES, 

MAGNET  WIRES, 

INCANDESCENT  LAMP  CORDS, 

ETC.,    ETC.,    ETC. 

Our  facilities  are  such  that  we  are  prepared  to  fill  orders  of  any  size. 


NIGH  BRtDE  INSULATED  WIRES 


OF    ALL     DIESCRIPXIONS. 


WRITE  FOR  QUOTATIONS 
AND  SAMPLES. 


CHICAGO  INSULATED  WIRE  CO..  48-52  N.  Clinton  St.,  CHICAGO,  ILL 


ELECTRICAL 
BOOKS. 

Send  For  Complete  Catalogue. 

Electrician  Publishing 
Company, 

6  Lakeside  Building.    -     CHICAGO. 


TELEPHONE! 

Non-Electric,  and  only  one  Adjustable  to  Atmospheric  Changes. 
SOLD   OUTRIGHT  with  *'FE£RL£SS  INSULATORS." 

For  Private  Short  I.ioes,    For  Connectiog  Factory  and  Office, 
Residence  and  Store,  Sisbte,  etc.,  etc. 

Plainest  Speaking!  Superior  to  Others!    Highly  Recommended! 

lotendin^  porchasere  will  do  well  to  investigate  il  before  buying  elsewhere 

THE  BOSTWICK  &  BURGESS  MFG.  CO., 

.N'OUWAI.H.OMIO,  1.  M.  A. 

ACTIVE  MEN  AND  BUSINESS  HOUSES  can  secure  valuable  territory 
In  wliich  to  take  orders  and  put  up  lines. 


CEDAR    POLES. 


If  in  want  of  Poles,  save  money  by  get- 
ting mr  prices. 

W.  C.  STERI.ING, 

Monroe,    Mich, 


BEST  MAST  ARM  IN  USE. "   "'  "^ 


No  Lamps  Broken, 


CATALOGUES 
ON  APPLICATION. 


STAR  IRONTOWER  CO.,  FORT  WAYNE,  IND. 

QTT'M'  r^      Trr^T?     J^'ew  American  jmertrirnl  l>ifeotorj-,   jnst  pnkliMlietl.  verv  coiiiplete    liMtM.     Invalnable  for  its 
OJliXN  LJ       D  yj±\  cnrorninlioii  of  l.ielitiiiu;  and  Railnav  I'IniitM. 

COOUDGE  FUEL  &  SUPPLY  CO., 
CEDAR  AND  OCTAGONAL  PINE  POLES. 

Railroad  Cross  Ties  and  Piling. 


Cross  Arms^  Pins  and  Brackets,  Manufactured  bv  J.  R.  CLARK  CO., 


DERIVATION  OF  PRACTICAL  ELECTRICAL  UNITS. 


]r>f=?tcz:e:. 


By  I.tKiT.  F.  n.  B.MiT  AN-f)   TiMi-.  TI.  S.  Cauii.vrt. 


i=f=?e:i=.a.iid,  :^s 


This  Ls  a  very  handsome  book  of  60  pages,  printed  on  fine  heavy  paper,  with  neat  cloth  binding.  It  contains  Por- 
traits and  BiocKAiimcs  of  Ohm,  Watt,  Faraday,  Joule,  Gauss,  Weber,  Sir  William  Sienu-ns.  Dr.  Werner  von  -Siemens, 
Volta,  Ampere,  Uaniell,  von  Jacobi,  together  with  a  carefully  prepared  table  of  the  Practical  Electrical  Units,  with  their 
relative  values. 

In  no  other  Single  Volume  can  this  Rare  Collection  of  Portraits  be  Found, 


ELECTRICIAN  PUBLISHING  CO.. 


6  Lakeside  Building,  Chicago,  III 
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SOUTHERN  ELECTRICAL  SUPPLY  CO., 

823  Locust  St.,  ST.  LOUIS,  MO., 
Okonite   Wires   AGENTS   FOR  THE  CELEBRATED    PACKARD   LAMP. 

Z^a.<Ae    'to   X*l't   CLXi^r    jSoolcet. 

We  also   have  a  full   stock  of  Sockets   made  to  fit  any   Lamp. 

Cables.  SSliTI^    -U-S    .a.    TI^I-A-Xj    OI^IDBI^- 


TRAOE  MABK. 


THE 


WOODBURYIMNE 


SELF-CONTAINED,  AUTOMATIC 

HIGH  SPEED  STEAM  ENGINE 

for   Electric    Lighting   and 

Street  Railway  Service, 

With  BOILER  PLANT  Complete. 

Cat  :ili  iiziiesiseiit  oil  app^icatioTi. 

STEARNS  MANFG.  GO.  ERIE,  PA. 


KARTAVERT 

THE  BEST  SUBSTITUTE  FOB  HABB  BUBBEB. 

A  HARD  AND  FLEXIBLE   FIBER. 

IN  SHEETS,   RODS  and  TUBING.     FOR  ALL  ELECTRICAL  PURPOSES  WHERE 
PERFECT  INSULATION  IS  DESIRED.     PATENT  INSULATING  CLEATS. 

Ths-  Kartavert «  Manufacturing  -  Co,^ 

-viT'xXfXiaxsa'O'roxa,  x>£ixj. 


SIOUX  CITY  CORLISS  BNGINE. 


so   TO   SOO    M-  P=». 


BDTLT  ET   THE 
I 


SIOUX  CITY,  IOWA. 

BIDDINGS'  AUTOMATIC  EN6INE, 

Simple  and  (.'oupound. 


S.  K.  CiRE<>6,  nanaeer, 

48  8.  Canal  St.,  Chicago. 


BOILERSaod 

Complete  Power  Plants 
bailt  and  erected. 
Write  for  eBtimatea   and 
circulars. 

Largest  Engine  Works 

WEST  OF  THE 

MISSISSIPPI- 

C.  S.  LEWIS.  Agent,  703  Market  St..  St.  Louis,  Mo. 


THE    DIFFERENCE! 

The  power  of  any  Engine  is  regulated,  1st.  By  the  Steam  Pressure.  2d.  By 
the  Cylinder  Area.    3d.  By  the  Speed  I 

Owing  to  the  SINGLE-ACTING  principle  of  Westinghouse  Engines,  the 
standard  .speed  of  small  ones  is  500  and  of  large  ones  250  revolutions  per  min- 
ute; while  the  speed  of  other  Engines  is  limited  to  about  200  in  small  and  70 
to  100  revolutions  in  large  ones  where  durability  is  duly  considered  ! 

The  ordinary  Steam  Engine  requires  constant  attention,  largely  from  two 
Cannes :  lijt.  Because  its  design  (not  admitting  of  self-lubrication)  must  have  all 
parts  lubricated  by  hand  many  times  daily  ;  2d.  Because  the  DOUBLE-ACTING 
principle  MUST  loosen  the  parts.  This  is  only  a  question  of  time.  If  the 
Engine  be  well  built,  more  time  ;  if  carelessly  built,  leas  time ;  the  result,  how- 
ever, in  inevitable.  It  is  a  question  of  principle  and  not  of  workmanship. 
Imagine  the  shock  produced  by  reversing  the  full  power  at  every  stroke.  Just 
think  how  this  shock  is  aggravated  when  the  Engine  is  speeded  up  !  The  blow 
is  equal  to  that  of  a  steam  hammer,  and  MUST  loosen  the  parts. 

The  low  initial  npeed  of  the  ordin.iry  Engine  necessitates  '*  speeding-up,"  as 
it  is  called,  in  driving  all  machinery  that  runs  even  at  ordinary  speeds.  This 
"speeding-up"  procoss  involves  an  outlay  for  shafting,  hangers,  pulleys,  belt- 
ing, etc.,  often  equal  to  the  cost  ot  the  Engine  itself!  It  costs  at  least  $5.00  per 
year  to  lubricate  each  additional  bearing.  It  coats  the  fuel  necessary  to  drive 
all  this  useloss,  expensive  and  non-productive  machinery,  bought  and  run  for 
the  sole  purpose  of  obtaining  requisite  speeds. 

WESTINGHOUSE  ENGINES  have  been  designed  by  intelligent  and  ex- 
perinced  Steam  Engineers,  expressly  to  meet  and  correct  these  manifest  evils  I 
6000  In  nitel  r 
Illustrated  printed  matter  furnished  on  application. 


f:  THE  WESTINGHOUSE  MACHINE  COMPANY. 

"  f-      PITTSBURGH    PENNA. U.S. on  A.     } 


DRY  STEAMS 

THE  POND  SEPARflTOR. 

The  Pond  Separator  is  guaranteed  to  relieve  the 
steam  of  all  entrained  water,  and  return  this  water 
to  the  boiler,  thus  effecting  a  large  saving  in  fuel. 


Send  to  Nearest  Office  for  Circular. 


POND  ENGIKEEBIIVG  COMPANY, 

ST.  LOUIS.  CHICACO.  KANSAS  CITY. 

OMAHA.  DALLAS.  SEATTLE. 


V.  N.  BoB^BT,  Pres't. 


L.  O.  Maddux,  Vice-Pres't  and  Treas. 
J.  C.  HoBABT,  Sec'y. 


J.  H.  ElCKERSHOFT,   Sup't. 


THE  TRIUMPH 

Economy,  Simplicity,  Durability,  Silence. 

15  TO  300  HORSE-POWER. 

COMPODND  AND  VALVELESS. 

Host  perfect  reenlation  ever  obtained. 
NO  SMALL  PARTS  REQUIRING  REPAIRS. 

NO  ECCENTRICS.     NO  STUFFING  BOXES 
NO  PISTON  RODS. 

INTERNAL  FRICTION  A  MINIMUM. 
ALL  PARTS  INTERCHANGEABLE. 


The  engine  Is  perfectly  balanced  and  eelf  contained;  p-'l 
wearing  eiirfaree  are  esceptlonaiiy  large,  making  it  the 
moat  perfect  high  speed  engine  built. 


TRIUMPH  COMPOUND  ENGINE  CO., 


SOLE 
BUILDERS, 


21  I,  213,  215  and  217  W.  2nd  St.,  CINCINNATI,  O. 

FRASFR  &  CHALMERS.  Agents,  Salt  Lake  Clly,  Utah ;  Helena,  Monl. 


-  UANUFACTrBED  BY 


The  Card  Electric  Motor  and  Dynamo  Co. 


Cincinnati,  Ohio, 

MANUFACTURERS  OF 

Electric  Motors  for  Arc  and  Incan- 
descent Circuits,  from  1-6 
to  50  H.  P. 

Corrt'Npoiitleiu't^  Nolioited. 

BOSTON— The  Ensti  rn  Electrical  Snpply  i 

C'ODetruction  Co.,  ()5  Oliver  St. 
OHlCAGO-lhe  Thoe.  L.  Johnson  Co.,  312 

Uearhoro  si. 
MILWAUKEE— Henry Ramien, Ml  Third  St. 
WASHINGTON,  D.  C.~J.    Oeo.    Gardner, 

1O06  H  St. 
ST.  LOUIS  —  Stagl    Electrical   Engineering 

Co.,  1106  Pine  St. 
MONTOOMERY.  ALA.-W.  P.  Murphy. 
DETROIT,  MICH. -The  Michigan  Electric 

Co  .  21-.;  and  214  Qriswold  St. 
MINNEAPOLIS, MINN.^J,  M.Lennon.No. 

32  Loan  and  Trust  Building. 


■BYJAJ  5HULTZ, 


i^HULTz  Belting  Co; 


-^v^ujaeturers  op> 


& 
r 


.Lpfi^enLinieit 

if   ml     '        ALL  LEATHER       V 
II'     NO  IRON  RODOR  HINGE. OLD  STYLE 

'      LEATHER  LINK  ANO  IRON  RDO  8EL 
ANO  R0PETRAN5MISSI0N  SUPERStOEa 


YOUR  POWER. 
YOUR  BELTS. 
YOUR  MONEY. 

BY  COVERING  YOUR  PULIEVS  WITH 

,       SHUI.TZ  PATENT 

Leather  puiLEV  COVERING 


•  PAMfHPK.  I   IMS(iraraerSl.,BottoB,  Mass  ;  IJ2B  Pearl  St.,  New  York  Oily. 
»MAivi.Htt>. .    j.j^  J,  jijjjij  Bt,,PblUd«lpht»,  P*  i  60  W.  Monroe  9t.  Ubloago. 


'S^IageLeatHer- 
)  Picker  Leather- 

I  St.  Louis,  Mo. 
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THE  BUTLER  HARD  RUBBER  CO., 

33    ^vCercer    Street,    ZTs^TsT   "STorls:, 

POSSESS  SUPERIOR  ADVANTAGES  IN  THE  MAHUFACTURE  OF 

jmLnn     x%xjbbe:xi     goods 


Especially  in  articles  atlapteA  to  electrical  intlnstries,  having  obtained  the  sole  right  to  mfinufactare 
HARD  RUBBER  unfler  the  valuahle  Patents  granteU  to  WHjLIAJSt  KIEIj. 


Alt    OPERATIONS    OF    SAWING,    CUTTING,    TURNING    ANI>    POZISHING    OUR    NEW    STANDARDS    OF 

Q  |_J  P  PT"         R  (~\  r^        A  W  T*^      T I  I  R  I  M  C\      ^^^  ^^  performed  with  a  laree  rednclion  in  the  wear  and  tear  of  toolp,  and  conaiderable  eavine  of  Jabor.    Oar  new  standards  are 

O  l~l  C>  Ju>  I   9       r\  KJ  lJ       r\  l\  lJ        I    \mI  D  I  1\  \J      of  a  ricber  blacfc  thrf  nghont,  not  subject  to  change  Iq  color,  are  tougher  and  more  flexible,  do  not  becoma  brittle  with  age,  and 

have  been  tested  and  approved  by  the  leading  electrical  companies  of  the  United  States.    In  addition  to  these  advantagee,  we  also  oflter  adpantagee  in  piicea. 


KIEL'S  PATENT  HARD  RUBBER  CELLS  FOR  STORAGE  AND  PRIMARY  BATTERIES 

Still  remain  the  most  satisfactory  and  cheapest  in  the  martet,  uacquaJed  for  strength,  durability,  insulation  and  resistance  to  acid?. 

HARD  RUBBER  GOODS  OF  EVERY  DESCRIPTION  MiMUFACTDSED.  ^"S;\fe"rraVd11';:,?uLr'"sKNS'FOK"H^^ 

For  Sale  by  THE  CENTRAL  ELECTRIC  CO.,  CHICAGO. 

To  Electric  Railway  Companies: 


We  shall  he  pleased  to  make  you  quotations  on  Washburn  & 
Moen's  hard  drawn  copper  trolley  wire,  and  our  own  make  of 
Weatherproof  insulation  feeder  wires.  Our  Weatherproof  wire 
is  superior  to  any  other  wire  of  like  character  in  the  market. 

CHICAGO. 
NEW  YORK, 


WESTERN  ELECTRIC  COMPANY, 


^ 

N 


CABLES  OF  ALL  KINDS. 

UNDERGROUND  CONDUCTORS. 

LEAD  COVERED  TELEPHONE  CABLES. 

WEATHERPROOF  AND  UNDERWRITERS'  LINE  WIRE. 

COPPER  AND  BRONZE  TROLLEY  WIRE. 

MAGNET  WIRE. 


-MANUFACTURED  BY- 


JOHN  A.  ROEBLING'S  SONS  CO., 

TITarehonse,  171  and  173  Lake  St.,  Chicago,  III. 
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NEW  BOOK! 

READY  JUNE  30. 


ELECTRIC 


TRANSMISSION 

HAND-BOOK. 


Lieut.  F.  B.  Badt's  latest  addition 
to  our  famous  hand-book  series,  of  ■which 
20,000  copies  have  been  sold.  The  new 
book  deals  in  the  author's  ■well-known 
practical  style  with  all  the  problems  of 
Electric  Power  Transmission. 


READY  JUNE  30._   PRICE,  $1.00. 

ELECTRICIAN  PUBLISHING  CO., 

6  LAKESIDE   BUILDINC,  CHICAGO. 
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THE  KNAPF  ELECTRICAL  WORKS, 


General  Western  Agents  for 


THE  PERKINS  ELECTRIC  LAMP  GO. 


00 


HIRES,  CABLES  -  CORDS "  INSIDE,  UNDERGROUND  -  SUBMJRINE  USE 


MAMlIFACTrRERS  OF 


Street  Railway,  Electric  Light,  Telephone,  Telegraph  and  Electrical  House  Goods. 

PROMPT   SHIPMENTS.  LOWEST   PRICES. 


54  AND  56  FRANKLIN  STREET,  CHICAGO. 


SEITID       FOI2/      CJ^T^LOC3-TJE. 
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A  MARVELOUS  INNOVATION 

THE  THOMSON-HOUSTON  ELECTRIC  COMPANY 


Has  Revolutionized  the  Electrical  Equipment  of  Street  Railways. 


^■**»\'' 


The    Intermediate    Shaft,   Pinion 
Gear  have  been  discarded. 


and 


The  Armature  Pinion  and  Axle  Qear 
are  now  enclosed  in  a  dust-proof 
case  filled  with  oil. 


Reducing  to  a  minimum  the  cost  for 
repairs  and  absolutely  eliminating 
the  objectionable  noises  incident  to 
all  other  systems. 


The  Armature  speed  has  been  reduced 
from  1200  to  500  revolutions  per 
minute. 


The  Railway  Motor,  as  now  construct- 
ed, comprises  less  than  a  dozen 
parts. 


The  construction  of  the  Armature 
avoids  the  possibility  of  a  burn-out, 
except  by  malicious  carelessness, 
and  when  damaged,  can  be  readily 
repaired  by  a  novice. 


Don't  make  a  mistake  by  contracting 
for  Railway  Equipment  before  see- 
ing or  understanding  this  marvel- 
ous machine. 


Prices  for  Repairs,  Parts  and  Supplies 
materially  reduced. 


Information,  Prices  and  Literature  fur- 
nished on  application. 


nisoi-Eisti  Electric  Co. 


CHICAGO  OFFICE: 

148  Michigan  Avenue- 


BOSTON    OFFICE: 

6S0  Atlantic  Avenue. 
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NO  GEARS. 


NO  NOISE. 


NO  REPAIRS. 


We  have  ELIMINATED  from  the  street  railway  motor 
ALL  gears  and  pinions. 
ALL  armature  and  intermediate  shafts. 
ALL  brass  bearings,  except  the  axle  brasses. 
ALL  oil  cups. 
ALL  box  caps. 
ALL  useless  nuts  and  bolts. 
ALL  mud  and  dust  pans. 
ALL  dust  curtains. 
ALL  hanger  bars  and  bolts. 

The  motor  is  supported  entirely  upon  springs,  thus  preventing  the 
hammer  blow,  which  flattens  rail  joints  and  loosens  fish  plates. 

IT  WILL  SAVE  YOUR  TRACKS. 

The  speed  of  the  motor  armature  has  been  reduced  from  1,000 
to  100  revolutions  per  minute,  and  the  weight  of  the  motor  is  not 
increased. 


The  Short  Electric  Railway  Co., 


CLEVELAND,  OHIO. 
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FACTORIES,  ANSONIA,  CONN. 


INCORPORATED  1880. 


~~      s*-. 


ADDRESS, 

102  &  104  Michigan  Ave., 

Cor.  Randolph  St. 


^ 


your  f re  11 4 
\  ma^rk  N.  pott, 


Qov  Are  lour  Joists  ? 


If  you  have  a  disjointed  idea  that  some  of  your  joints  are 
perhaps  sHghtly  unjointed,  and  leak,  you  might  act  con-jointly  with 
us  and  join  up  with  a  better  joint.     We  refer  to  our 

WIRT  INSULATING  JOINT. 

1.  The  idea  was  to  secure  a  coupling  of  few  parts— and  we  did. 
It  is  all  one  piece  so  far  as  use  is  concerned. 

2.  It  must  be  absolutely  insulated  and  gas  tight,  and  it  is. 
3.-There  isn't  any  "thirdly." 

ASK  FOR  DOZEN,  HUNDRED  OR  THOUSAND  PRICE. 
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DOUBLE  CARBON  LAMPS 

Afford    the    Only    Reliable    and    Efficient    Means    for 


ALL  HIEIT  ELECTRIC  LIGHTl. 


All  other  devices  are  crude,  expensive,  and  unsatisfactory. 


Has  established  its  broad  foundation  patent  for  Double  Carbon  Arc  Lamps, 
No.  219,208,  having  won  four  distinct  infringement  suits  in  the  United 
States  Courts,  two  of  them  on  final  hearing,  the  decisions  being  rendered  by 
Judges  Gresham,  Blodgett,  Brown  and  Ricks. 

The  public  is  warned  against  the  use   of  infringing   lamps  or  any  crude 
substitute  for  the  Brush  invention. 


ARC  LIGHTING  APPARATUS, 

ELECTRIC  MOTORS  AND  GENERATORS, 

ALTERNATING  CURRENT  APPARATUS. 
INCANDESCENT  LIGHTING  MACHINES, 

CARBONS  FOR  ARC  LIGHTING, 
ETC,  ETC,  ETC. 

THE  BRUSH  ELECTRIC  CO., 


CDF^ICD. 


i  ^ 
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FORT  WAYNE  ELECTRIC  CO.. 


jnAKVFACTIJBEBS    OF   THE 


Slattern  Induction  and  Wood  Arc  System 

0]E"  

THE  MOST  PERFECT  OF  ANY. 

For  references  as  to  the  merits  of  these  systems,  inquire  of  the  local  companies,  the  operators,  or  the  customers  in 
the  Istrge  cities  of  this  country  where  these  systems  are  now  being  used  almost  exclusively  after  other  systems  have  been 
tried  and  thrown  out — Philadelphia,  New  Orleans,  Cincinnati,  St.  Louis,  Kansas  City,  Louisville,  Detroit,  etc. 

WE   MAKE   ALL  STANDARD  SIZES  OF 

INCANDESCENT  LAMPS  FOR  THE  ALTERNATING  SYSTEM, 

Also  ire  Laips  of  Standard  Sizes,  2,000  c,  p.,  1,200  c.  p.  and  800  c.  p. 


Main 


a&dFsiotor7^   FORT  WVA-TITE,  IITD. 


NEW  YORK I  15  Broadway. 

CHICAGO 185  Dearborn  Street. 

PHILADELPHIA 907  Filbert  Street. 

DALLAS,  TEXAS IMcLeod  Building. 


PITTSBURGH,  PA 533  Wood  Street. 

SAN  FRANCISCO 35  New  Montgomery  Street. 

TORONTO,  CANADA 138  King  Street,  W. 

BUFFALO 228  Pearl  Street. 


BAXTER 

MllWir  MOTIRS 

SLOW  SPEED. 

NO  INTERMEDIATE  GEARING. 
Gears  Run  in  Oil. 


P 


EXAMINE  INTO  THE  MERITS  OF  THESE  MOTORS 

IF  A  REDUCTION  IN  REPAIRS  IS 

WORTHY  OF  CONSIDERATION. 


COMPLETE  Zr  EQUIPMENTS. 


"s??ED  STATIONARY  MOTORS 


For  ARC  and 
Incandescent  Circuit). 


...«»'V%^<,*>--  BALTIMORE,  MD. 


THE  SCHUYLER 


-S'S'STZEIid;    OZF- 


ARC  LIGHTING 

CONTAINS  THE  FOLLOWING  IMPOBTANT  FEATURES: 


Instantaneous  and  Automatic  Regulation. 

Self-Lubricating  Boxes. 

Ventilated  Armature,  proof  against  a  burn-out. 

A  Pure  White  Steady  Light. 

MSCHUYLER  ELECTRIC  CO., 

MIDDLETOWN,  CONN. 


